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Index  to  Machinery 


Ahcrnathy.  R.  I,.: 

A   Dividing   Head    Kink 832 

Abramsen   Engineering   Co.: 

Straightening   Machine    847 

Abpamsen.   Otto.   Personal  of 257 

Abrasive   Paper   and    Cloth 90 

AocideQts  Caused  by   Revolving  Shafting.. 672 

Accidents,    Noise   and    Industrial T 321 

Acet.vlenc.      A     New     Competitor     of.       J.     F. 

Springer     908 

Acetylene   Generator.   Vulcan 166 

Acetylene    is    the    Combustible    Gas    Used     for 

Autogenous    Welding.     Why 1017 

Acid,   Truing   Files  with 7.nO 

"Acorn"     Die 151 

Adams,   Clyde   L. ; 

Preventing   Broken   Feed   Pinions 667 

Adjustable    Ratchet    Wrench    Co.: 

Itatchet  Wrench    588 

Advertisements,    Freak     Sl.'i 

Advertising   in   Trade   Papers,   Value  of 360 

Advertising   Solves    Problems   of   Distribution . . .   791 
Aero     Motor     Pistons.      Making.       Douglas     T. 

Hamilton    300 

Agnew   Electric   Welder  Co.: 

Electric    Welding    Machines 764 

Air  Compressor.     See  also  Compressor. 

Air   Compressor    940 

Air   Compressor.    Punch    Press 763 

Air  Grease  Cups.    Compressed 718 

Air    Meter,    Compressed 763 

Air-operated     Chucks     and     Mandrels.       E.     F. 

Lake    476 

Air    Pump 1027 

vVir  Pumps,  Portable  Compressed .'  337 

Albert.  Arthur  F.: 

Old   Piston  Used   for '  a   Core  Box 748 

Allen-Bradley  Co.: 

Motor  Starters   2.nl 

Starting    Switches    846 

Allen    Filter   Co.: 

Drinking    Fountain     940 

Allen,  Walter  C.   Personal  of 689 

Allowances    and    Tolerances 486 

Allowances   for  Gas   Engine  Piston  Fits 491 

Alloy,    New  Aluminum 282 

Alloy   to    Resist  Corrosive  Action   of   Oxygen   or 

Acids     560 

Alloys,    Classification    of 557 

Alloys,   Composition  of 965 

Allo.vs,    Properties    of 399 

Almond  Mfg,   Co.: 

Radial  Drill    847 

Alosite  Grinding  Wheels,   Making 12 

Aluminum    Alloy,     New 282 

Aluniinum,     Autogenous    Soldering    or    Welding 

of.      Foreman    Jointer 369 

Aluminum    Castings.    Polishing 97 

Aluniinum,      Methods     of     Jointing,        Foreman 

Jointer    470 

Aluminum,    Nickel-plated    534 

Aluniinum,     Soldering    and     Brazing.       Foreman 

Jointer    -86 

American  Electric  Grinder  Co.: 

Grinder     149 

American    Emery    Wheel   Works: 

Wheels   for   Cylindrical   Grinding 2."i7 

Correction    600 

American   Machine   &    Foundry   Co.: 

Labor-saving  Method  of  Setting  Up  Work 138 

Shop   System    446 

American    Museum    of    Safety,    Offices    and    Ex- 
hibits        Sl-« 

American  Numbering  Machine  Co.: 

Numbering    Machine    6.S4 

American  Pulley  Co.: 

Power    Indicator     940 

American    Railway    Master    Mechanics'    Associa- 
tion,   Annual    Convention 942 

.\nierican    Roller  Bearing  Co. : 

Lhieshaft    Hanger    Bearing    1024 

.American     Society     of     Mechanical     Engineers. 

Annual    Meeting   of    337 

American     Society     of     Mechanical     Engineers. 

Annual    Meeting    of 394 

American     Society     of     Mechanical     Engineers, 

Spring   Meeting  of 849 

American     Society     of     Mechanical     Engineers, 

Spring   Meeting   of 943 

American     Society     of     Mechanical     Engineers' 

Boiler   Code.    The 601 

American     Society     of     Mechanical     Engineers. 

History   of    3*-l 

American     Society     of     Mechanical     Engineers. 

New  Haven  Meeting  of 764 

American     Society     of-  Mechanical     Engineers— 

Schoop   Metal    Spraying   Process 848 

American      Society     of     Mechanical     Engineers' 

Tap  Limits.     Correspondent 474 

American   Tool   Works   Co.: 

Portable   Lathe    519 

Projectile  Lathe    BSO 

Ames  Co.,  B.  C: 

Test  Gage    "39 

Amidon,   William  M.,   Personal  of 4^ 

Anderson   Rolled  Gear  Co.: 

Rolled    Gears    '- 

Anger,   A.   H.: 

An    EBicient    Erasing    Knife 924 

Angle     Gages,     The     Setting     of.       William     S.  _ 
Rowell    '"•' 


Angle  of  Torsion,  The.     B.   D.   Pinkney 198 

Angles.    Accurate    Method    of    Laying    Out.      H. 

A.    Freeman    143 

Angles,    Precision    Method    of    Measuring.      Guy 

H.    Gardner    138 

Angles.    Precision    Method    of   Measuring.      Wil- 

iam  S.   Bowcll 315 

Annealing     Brass     for     Forming     and     Drawing 

Operations.     Howard  W.   Dunbar 560 

Anuis.   William   K.: 

Grinding    Dull    Compass    Points 832 

Appraisal,  Fundamental  Principles  Governing 
the  making  of  an  Accurate.  George  L.  Col- 
burn     708 

Apprentice: 

Experiences  of  an   Apprentice 293 

Experiences  of  an  Apprentice 376 

Arbor  Press   for   Automobile   Work,   Atlas 427 

Arbor    Press,    Ix)urie 165 

Arm    and    Spindle    for    Baush    Multiple    Drills, 

Improved    33.) 

Armature   and    Field    Disks,    Indexing   Tools   for 

Notching.      Chester   L.    Lucas 25 

Armature   Disk    and    Notching   Tools,    Making   a 

Set  of  Single  Type.     Chester  L.   Lucas 92 

Armstrong   Bros.    Tool   Co.: 

Safety    Lathe    Dog 337 

Arnold,   Horace  L..   Obituary  of 8.58 

Asbestos   Board.    Cutting 56 

Assembling     Fixture     for     Franklin     Front     and 

Rear  Axles    577 

Atkins  &  Co.,    E.    C. : 

Flexible  Hacksaw   Blade 684 

Atkinson.   George   K.,   Personal  of 432 

Atlas  Car  &  Mfg.  Co.: 

Storage   Battery   Crane   Truck 684 

Atlas   Press  Co.: 

Arbor  Press   for  Automobile   Work 427 

Forcing    Presses    763 

Atmospheric  Conditions  In  Factories 193 

.\uberty,    Francis.    Personal   of 433 

Auburn  Ball  Bearing  Co.: 

Ball   Bearing    600 

.\urora  Tool  Works: 

Compound  Table    "l 

Austria.  Effect  of  War  on  the  Industries  of .^i68 

Autogenous  Soldering  or  Welding  of  Alumi- 
num.     Foreman    Jointer 369 

Automatic  for  Finishing  Roller  Bearing  Rollers, 

Double-Head    965 

Automatic  Machine  Co.: 

Cutting-Off    Machine     10-0 

Automatic  Screw  Machine.     See  Screw  Machine. 
Automatic   Shaft   Coupling   Co.: 

Shaft   Coupling    936 

Automatic     Stop     for    Blanking    Dies.       R.     A. 

Black     230 

Automatic  Transportation   Co. : 

Storage    Battery    Truck 938 

Automatic   Twist   Drill   Co.: 

Twist    Drill    Grinder -il 

Automatic  Wrench  Mfg.  Co.: 

Quick-Acting   Wrench    764 

Automobile  Crankshaft  Lathes,   Some  Types  of. 

J,    C.    Spence 569 

Automobile  Crankshaft  Lathes,  Some  Types  of. 

William   O.   Strauss ■'[J" 

Automobile  Industry.   The ^Hi 

Automobile    Industry.    The   Growth   of 96 

Automobile     Rear-Axle     Repair     Job.       S.      G. 

Clarke   • 

Automobile   Shop  fools.    Some 184 

Automobile  Show.  Not  Less  than  Fourteen 
Bight-Cylinder     Oars     were     shown     at     the 

Chicago     ?04 

Automobile  Spring  Wheel •.  •.  1-s 

Automobile    Tool    Drawing,    Checking    List    for. 

S.    Victor   Brook 5;;- 

Automoblle    Trailer l"-7 

Automobile   Work.   Atlas   Arbor  Press   for 427 

•Avev"    Ball    Bearing   Drilling   Machine 332 

Axle     Repair    Job,     Automobile     Rear.       S.     G. 

Axle    Turning  a  Bent  Square.     W.  H.  Buti 1008 

Axles.    Assembling    Fixture    for    Franklin    Front  _ 

and  Rear   •"' 

Avers.  Jr.,  J.  Gerrlsh: 

Ixicating  the  Critical  Range  with  the  Bnnnell 
Ball  Tester  -'- 

B 

Babbitt   Bearing  Mold.     S.   Sucrum 582 

Babbitt   Bearings    "J? 

Babbitt    for   Sub-Press    Slides WIS 

Bailey.    C.   L.: 

Thread   Limit  Gage "*" 

Baird  Machine  Co.: 

Tandem    Presses    -*'' 

Baker  Bros.:  ,„ 

Drilling    Machine    '•>- 

Baker,   Donald: 

Bushings    for    Punch    Press    Rams 490 

Universal    Toolmakers'    Drill  Jig 101? 

Baker,  Merrill  G„  Personal  of 'JJ 

Balancing  Machine,  Fay  &  Scott 4^. 

Baling   Press    ! ' !  847 

BairanrRolleV 'Biarlngs  in   ijght'  Machinery. .  544 

Ball    Bearing    i';":.';j Ir-ii 

Ball    Bearing    Bulling    Machine.    Sprlnglleld 3.31 

Ball    Bearing    Drilling   Machine,    "Avey    ii- 


Ball    Bearing    for   Lighthouse   Use.    A 571 

Ball    Bearing,    Hess-Bright     'Monarch" 327 

Ball  Bearing  Manufacture,   Domestic 193 

Ball    Bearings    8*; 

Ball  Bearings,   Graphite  as  Lubricant   for 191 

Ball  Bearings.   Lubrication  of.     L.   G.   I-ong 914 

Ball     Bearings,     Pitch     Diameters    of.       George 

C.    Hannemann    3i2 

Ball   Burnishing.   Steel   Punchings   for 310 

Ball    Grinding    Machine,    The    Tolford.      Chester 

L.   Lucas    '11 

Ball.  Martin  H.: 

Ec|ualizing  Dog   for  Tapered   Work 48i 

Ball     on     the     Milling     Machine,     Turning     a. 

George  Slider  *''' 

Ball  without  Special  Tools,  Turning  a.     George 

Slider    •„•■••,■•     -iS 

Balls,  Hollow  Steel  Bearing.  M.  E.  Canek..  i4.i 
Baltimore  Tunnel  vrblcb  Pays  for  its  own  Con- 
struction      : *^ 

Band   Saw,    Williamson    Metal-Cuttmg w 

Banding  Machine,  West  Shell 510 

Banking    Faculties    in    South    America,     Estab- 

lishment   of    American -^^ 

Bardons.    George  C.   Personal  of 5-b 

Barnes  &  Hobert  Mfg.  Co.: 

Riveting    Machines    **' 

Barnes  Co..  W.  F.  &  John: 

Screw-Cutting    Engine   Lathe 0 

Barnes  Drill  Co.: 

Gang  Drilling   and  Tappmg   Machme J»< 

Barr.   H.   Edsil: 

Pneumatic    Forging   Hammer **- 

Barrett.  D.  O.:  ,    „      . 

Crankshaft    for    Two-Cycle    Internal    Combus- 

tion    Engines    

Milliiig    Fixture    with    a    Knock-Out    Attach- 

ment    _«- 

Quick  Acting  Drill  Jig V-;.'';" 

Rivet   Spinning   Tool   with    Improved    Bearing 
for  Roll  Pivot •■■• S-™ 

Bars.  New  Method  of  Producmg  Hollow Ji 

Bartlett.   George  M.: 

Instrument   for  Solving   Spiral   Gear  Problems  91. 

Battery  Gas  Co.: 
Acet.vlene-0I1-Gas   Generating   Outat •^•s 

Baumgartner.   Arthur  A.: 

Mining    Machine    Boring-Bar •"" 

A  Thread   Indicator  Kink """ 

Bauroth   Machine   and   Stamping  Co.:  ^ 

Power    Press    Clutch — '" 

Baush  Machine  Tool  Co.: 

Multiple    Spindle    Drill '•' 

Multiple    Spindle    Drill ^' 

Multiple  Spindle  Drilling  Machine.  .......-■  ••  -Si 

Improved     Arm     and     Spindle     for     Multiple  ^^ 

Drills     '■'.'.; ifyr 

Horizontal   Multiple   Spindle   Drill 33T 

Beading  Machine.   Niagara  Heavy   -^i'l;--  »,., 

Beam.    Determining  the  Stresses  in   an  OITset..  6.- 

Bearing.  See  also  Ball.   Boiler. 

Bearing.    Adjustable    " 

Bearing  Mold,   Babbitt.     S.   Sucrum .•>»- 

Bearings.     See  also  Ball.   Roller. 

Bearings.     Chart    for    Safe    Load     on     Journal. 
Alan    M.    Bennett •■■-• •';; 

Bearings,  Cooling  Overheated  Phosphop-Bronze      41.> 

Bearings,   Devices  for  Protectmg  Machine  Tool. 
Joseph  Homer   ■„.; ' ;.' ' ' '  li     'n 

Bearings,     Distance     Between     Shaft.       B.     i'.  ^^_ 

Bearings.    Lining    Reamer   for   Gas   Engine.      E. 

B.    Wuest    ■"" 

Benudry  &  Co.;  „„ 

Friction   Clutch    

Becker  Milling  Machine  Co.: 

Vertical   Milling   Machine......... »-l 

Belt  Drives.  A  Study  of.     Miles  Sampson....  80ft 

Belt  Joints.    Cemented -j' 

Belt     Shifter.     Red-B.... ''il 

Belts,    Pulling    Power    of '•" 

Bench    Leg.    New    Britain ^ 

Benches,    Chain    Draw ' 

Bender,    Double    Lever    Bar     W.;,,;:  ' ' '  p 

Bending.     Allowances     in     Pipe.-    William     t.     ^^ 

Be^n'mng"  Xllowinces  in"  "pip^.'^R: 'a.' Wriglit. . !     M      U||, 
Bending     Fixture.     Wire.       George     P.     Brcit-  ^      -M 

schmid    ■ ; tfi      '  ^iH 

Bending    Machine.    Pedrlck   Pipe »-       .^ 

Bending  Press.   H.vdraullc ^ 

Benjamin.   Charles  L.,   Personal  of "-^ 

Benjamin   F.lectric  Co.:  ..- 

Punch    Press    Air    Compressor "» 

Bennett.   Alan  M.:  -„ 

Chart   for  Safe  I/>ad  on   Jonrnal  Bearings....  Sjjl 

BIrklnbine.    John.    Obituary   of >»» 

Bernstein   Mfg.  Co.:  j^^ 

Factory  Truck   •, 

Bertrand.  A.  A.:  ^^ 

Drill     Press     Tools "'" 

Bcptsch  &  Co.:  .j^ 

Gate  Shear   .\- 

Bending   Brake    "*■ 

Besly  &  Co..   Charles  H.: 

Gear  Tooth   Pattern   Grinder '•'■> 

Betteriii:in.    lielnhold: 

Staylxdt   Tap    ™» 

Belts    Machine    Co.: 

Four  Head   Planing   Machine    •"-' 


Bfttit.  w.  r.: 

Sooth     Ameriran     Trsdo     rtimlltlnni TtK 

Brtz.    W.   C.: 

SnhPrM*   for  BlinkInK   Mlr«    Insiilatnrs 407 

Borel    Grars.    Formiilns    for    rhonl.l    Thirknras 
and    Corroclpd    Pitch    Depth    for.     Jamrs   T. 

Brockwaj     afl 

Betel  Oears  oir  Shafts.   PiillInK  small  1 !.!!".!'.! !   ]« 
Berer.    Otto   S. : 

Power  to  Cnp  a  .IR-Inrh  Tank  Head TW 

BIckford  MaehlDP  Co.: 

nnil    FhitliDt    Machine 68.T 

BIdwell,   E.   M.: 

An    rnnsual    Planer    Jo^ 8S0 

Biirelow.    Fred    A.,    Personal    of 838 

Bigear   BroK.: 

••Oil    FIrsf   Oiler -^g 

Bllllni:.   A   Spencer  Co.: 

Boi-Jnint    Plier 1.-,] 

Blsmnth    Bronze— .i  I.otr-Orade  German  Sllrer.!  480 
Black,   n.  A.: 

Plitnre    for    Milline    Spiral    Gears OIR 

Rlllptlral    Borinc    and    Tnmini; 22.5 

Antomatlc    Stop    for    Blanking    Pies 230 

Blair,   V.  vr.: 

Onlerine  Tools  and  Supplies   In   the   Kaclorv..   74.". 

Blake.    Jr..    Kdirard.    Perwinal   of ".     j.'?,'! 

Blakeslee,    Frank    H.: 

Rollinc     Tapered      Forcings 000 

Blanchard   Machine  Co.: 

.Magnetic    rhnck    C7S 

Vertical    Spindle    Snrface    Grinder..........!!   764 

Blank     Planicters    of    Drawn    Shells.     Formulas 

for.     Friti  J.   w.  Sparknhl 373 

Blanking    Mica    Insnlators,    Snh  Press    for.      W. 

„P-    «'■" 407 

Bleme.T.  Jolm   C.: 

Polishing    Machine    684 

Blofleld.   Arthur  E.: 

An    Improved   Protractor  Scale 2.5" 

Mandrel    for   Taming    Parallel    Surfaces.    .         340 
Blonnt  Co..  J.   G.: 

Motor  Driven     Lathe     84*' 

Blow-Role    Filler.      William    Wliilains! !!!!!!!! !   S2.T 

Blower    and    Compressor    iORO 

Blower,    Slurterant    Tnrho-Undergrate !!!!!  4.'?3 

Blueprint    Machine.    Shaw 84.'^ 

Blneprlnts.    Mounting.      J.    X.    Holieiiheck! ! ! ! !  !lO<M 
Blueprints     from     Typewritten     Copy.       Harry 

Foster      * ggg 

BIneprinling   Machine    !!!!!!!!!!!!!  764 

Blnr^rinting    Machine,    Buckeye 758 

Bock    Bearing   Co.: 

Roller    Bearing    o-s 

Boehmer.    F.:  ■*' 

Tap    and    Reamer    Holder ,500 

Planing    a    Block    Square 010 

Boggs.    Henr.T    H..    Obituary   of 346 

Bolt  and    Nut   Making.     Douglas  T.    Hamilton..  383 
Bolt     and     Head     Trimming    Machines.     Wntcr- 

hnr.r  Farrel     >J4I 

Bolt    Header.    .National !!..!!!!!!!!!!!  833 

Bolts.    Dimensions    of    Foundation,      william    L. 

Cathcart     jc, 

Bolts   for  Wrench   Clearance.   Spacing  oif!     Lonis 

J.    Schroeder    j>82 

Bonthron.    Aiel.    Personal    of !. ,>i2g 

Bonns     System.     Taylorlsra     and     the.       W.     i, 

Myles     404 

Bonns     .System.     Taylorism     and     the.       Frank 

Richards     101 

Borden    Co.:  

Cross  Bar    DIe-Stock     67.5 

Boring    and    Grinding   Attachment.    Woods!!!!!!   7m 

Boring    and    Reaming    Head.    Kelly 2.'iO 

Boring    and     Reaming    of    Bahhllt-Llned     Bash- 
ings.   Rapid    40 

Boring    and     Recessing    Attachment,     cieTeland 

Tnming    and     ,r^ 

Boring   and    Tnming.    F.Ulptlcal.      r!'a.    BJack'  22.5 

Borlng-Bar.     Adjnatahle     3080 

Boring-Bar.   Milling  Machine,     Arthur  A,   Bauiii- 

gartner     gjg 

Boring  Bar,     PoslUTe     Slop     for.        Horace    "r! 

Garrlner     3^3 

Boring  Bars.     Drill     Jig     for     Making  "  Shrapnel! 

James    Hamilton     920 

Boring,    Drilling   and    Milling   .Mnciiine,'   Bement!     .50 

Boring    Heads.    Marrln    A    Casler GOI 

Boring    T^the.    Gun    '   "521 

Boring    Machine.    Car   Wheel, ..!!!!!!!!!!!!!!!!  ooo 

Boring    .Machine.    Mollne  Cylinder...   .         931 

Boring    Machine,    Multiple    Spindle...  847 

Boring    Machine.    Pnlnam    Car    Wheel ""   16« 

Boring    Machine.     Rerersing    Motor    Drire    for       4,")2 
Boring    Mill    E.er    Built    In    America,    Ijirgest..    127 

Boring    .Mill,    Nile,  riement  Pond    filo 

Boring    Mills,     Semi-AntoniaUe 2R1 

Boring    Mills,    Cincinnati     'iBg 

Boring,     .Special    Detlces    for    Eccentric    'Tliniinc 

and,      Albert   A.    Dowd 4| 

Boring    Tool.    .Stajholt.       William    Hall..!.!  HflO 

Boring     Tonl..     AdjDstahle 4^4 

Boron    on    Iron    and   Steel.    Eflreel   of.!.!!!!!!!!!   72S 
Boss.    Carrying    Oat    the    Orders    of    the.      Con 

wise     ^  - 

lloston   (!e«r  Works; 

Gear    Gages     fiOO 

■onllion,    Georges.    OMInary   of !.!!!!!!!  433 

i"»,    ImproTMt   Type  of   Work. Holding 32 

io»ni   *    llmel: 

r»rtshl.  <-»iin,|er  Grinding  Machine 6A4 

ir.   w^t    11 Dndge    Adjnstalile ;(»I 

Tool   Co.: 

"  Single  Policy    Ijiihe 281 

1    1...    Ohltnary   of 77I 


trn. 


XV\ 


Mending 

x-m 

rilomallc    Mr>lem<i'l 

.-I'ji 

•.•use    Magneii,. 

I0r.'4 

...3(17 

niMgrstJiy    of 

...   SM 

II.    F,    CaWerl 

•a.i  Iron     ami.     cbarln 

c. 

...    11 

rnrming     and     Drawing    Operitlnu. 
I.      Howard    W,    Diinhar iwo 


Brass     Machine     Parts     Made     hr     Hydranllc 

Pressure      !«„ 

Brasses  on   a   Draw  Cut  Sbaper.    Fitting  Crown.   718 
Braiing     Alunlnum.     Soldering     and.       Foreman 

Jointer    nj^ 

Brailng  Stelllte   to  Machine   Steel! !!!!!!!!!!!! '  421 
Breltschmld.    George   P.: 

Wire     Bending     Fixture 408 

Bridges,     Fxpanslon    of    Steel '      og 

Bridgeford    Machine   Tool    Works: 

Heavy    Geared    Head    Ijithe 430 

Projectile    Lathe    "o.TO 

Plain    Tnming    Machine     !!!!'!l026 

Bridgeport    Safety    Emery    Wheel    Co: 

Face     Grinder     71-^ 

tpright    Snrface    Grinder    ! ! ! ! 927 

Brlehtman    Mfg.   Co.: 

Chain     Draw     Benches 75 

Turning    Machine    !!!!!       loni) 

Brinell  Ball  Tester.  I.ocating  the  Critical  Raiige 

With    the.      J.    Gerrlsh    Avers.    Jr "g" 

Bristol   Co.: 
I/ing  Distance   Indicating  and    Recording  Srs- 

'P'" .no 

Pilllster-Head    Screws   with    Socket   Heads 681 

High-Resistance     Electric     Pyrometers 040 

Broach   Grinder.   J.   X.    Ijipolnte ms 

Broaching    a    T-nrge    Srinnre    Hole 740 

Broaching    and    Forcing    Press.    H.Tdraulle.!!!!!  241 

Broaching    Connecting  Rods     482 

Broaching,     External.      Hart    Ford !  .407 

Broaching.     Hydraulic     20.5 

Broaching    Key  ways    In    a    Turret   Tjlthe 970 

Broaching   Operation    Done   In    the   Punch    Press. 

F.    K.    Hudson     493 

Brockway.    James    T.: 
Formulas     for     Chordal     Thickness     and     Cor- 
rected   Pitch    Depth    36 

Brodde.    August: 

Ue-Bnshlng    a     Loose    Pulley 498 

Bronson   *   Co..    E.    B, : 

.Metal    Cutting    Band    Saw 6R4 

Bronze.    Bismuth— a    Low-Grade   German    Silver.   4R9 

Bronze   Machine   Parts.    Die  Cast    520 

Brook.   S.   Victor: 

Checking     List     for    Automobile    Tool     Draw- 
ings       ,T22 

Simple    Radius    Tool 412 

A    Gage-Making    Kink    for    Testing    Straight- 
edges        ,501 

Brophy.   J.   P.: 

Holder    for    End-Mills     824 

Interchangeahillty     067 

Brower.    Frederick    A..    Personal   of 433 

Brown.    Alfred: 

Design    and    Construction    of    Elliptical    Gear 

Pattems      138 

Brown    Hoisting    Machinery   Co.: 

Motor    Truck     Crane ; 166 

Brown   Instrument   Co..    New   Plant  of  the 338 

Brown     &     Sharpe     Automatic     Screw     Machine, 
Indei    Drilling    and    Tapping   Attachment    for. 

W.    F.     Gmdolph     288 

Brown   A   Sharpe   Mfg.   Co.: 
Miiiing  Attachment  for  Catting  Short  Spirals  32.5 

Plain    Grinding    Machine 67,5 

Small      Machinists^     Tools 750 

Spiral    Milling    Attachment 932 

Bryant,    B.   H,.    Personal   of 680 

Bryant   Chucking   Grinder  Co.: 

Improvement    on    Chucking    Grinder 507 

Buckeye  Engine  Co.: 

Blueprinting    Machine     7.58 

Buell,    Jr..    W.    C.    Personal    of 346 

BnflFalo    Forge    Co.: 

rprlght    Drill     66 

T>oitble-End     Shear     242 

Slitting    Shears     7RS 

Buffing   Lathe.    New   Britain 2.19 

Buffing   Machine,    Springfield    Ball   Bearing 831 

Builders.    The    Rights   of   Special    Machinery 544 

Building   Vv   and    Maintaining  a   Manufactiiring 

Business 4,'v4 

Buildings.    Inefficient    Arrangement    of    Pnhllc.  309 
Ballard    .Machine   Tool   Co.: 

Cartridge    Case    Finishing    Machine 847 

Bulldozer.    H.vdranlic    764 

Bnrkl.    G.,    Personal    of 689 

Burllngame,    Luther    D. : 

How     We     Came     to     Have     the     Micrometer 

Caliper     777 

The    Photostat   and    Its   Use 051 

Burr  A   Son.   John   T. : 

Xo.     2    Cold    Saw 246 

Portable     Shaft     Keyseater .50.5 

Bushlng.     A     Centering 142 

Bushing  a   I.oo»e  Pulley.     August  Brodde 408 

Bushing    for   a    Worm    I/ose    Pulley.     James    H. 

Rodgers     49 

Bushing.    Self-Allgnlng.      William    H.    Kellogg.  .   412 
Bushings,     Cast  Iron     and     Brass,       Cbarle*     C. 

Anthony    \\ 

Bushings     for     Punch     Press     Rama.       Donald 

Baker    490 

Bushings,    Machining    Thin    Bronie,      Albert    A, 

Dowd     9M> 

Bushings    on    the    Drill    Press.    Machining,      w! 

II.    Sswiell    101; 

Bushings.    Rapid    Boring   and    Reaming  of   Bal>- 

hltl  Lined     40 

Business,      Building     Cp     and     Maintaining     a 

Manufacturing    4.-^ 

Iiusinc..  Situation   In    the  Cenlril  and  Western 

Sl^fs     170 

Butt  Welding    DeTelopment,    Bleetrir,      Douglas 

T,    Hamilton     4,19 

llntt-Weldlni        Machines.        Special        Rlsrtrle. 

Douglas   T.    namllinn 7,3.5 

r-ull-Weldlng   Pmcilee,    Kleclrlr: 

-  ! , .  nnn 

■  lilt  Inns.      The      Mannfaetar*      of      "V»(alable 

Ivory. ••      Richard    Wllcoj km 

Huts.  W.   n.: 

Tnming  a    Bent  S<]nare  Aile ]OON 

BMlslarr.    William: 

Drawing    t    Deep    Cup 74B 


C.   A    C.    Electric   A    Mfg.    Co.: 
Arc    Welding    Machine 7-5 

Cable.    Sohmarine    Power 101 

Cahlll,  John   F..: 

Flneless    Hardening    Furnace 411 

Calculating   Instroment.   Pltt.shurg  Weight 165 

Calenlating    Machine    that    will    Flgarc    In    Dno- 
dectlUons    8W 

Calculator.     Pocket     8*^ 

Calder.   John.   Personal  of 8.58 

Calender   Rolls.    •■Chills^'    for   Cast-iron 01 

Calenders.    Turning    Chilled    Cast-iron    Rolls    for 
Paper    277 

Caliper.    How    We    Came    to    Have    the   Microm- 
eter.    Luther  D.   Burllngame 777 

Caliper.    Pittsburg   Lock  Joint T56 

Calvert.   R.   P.: 

Scrap    Brass    Boj 5S 

Cam   Inspection   Fixture.     F.   B.  Hays 921 

Cams.    Slip-On    Assembling 52 

Cameragraph    Co.: 

.Machine     for     Photographing    on     Both     Sides 

of  a   Shset    WO 

Campbell   Machinery   Co.: 
Shaft    Coupling    996 

Canadian    Fairbanks  Morse   Co.: 
Shrapnel    Shell    Painting    Machine W* 

Canedv-Otio   Mfg.   Co.: 

Radial   Drill    882 

Canek.    M.    E.: 

Hollow   Steel   Bearing   Balls 14» 

Canton    Foundry   A    Machine: 

Friction   Clutch    BBO 

Carborundum   Co.: 

Making    Aloilte    Grin.llng    Wheels 12 

Abrasive    Paper    and     Cloth 90 

Cardullo.    Prof.   Forrest    E.,    Personal  of 170 

Carlyle  Johnson  Machine  Co.: 

Reverse  Gear   847 

Carr.    Clyde    M.,    Personal    of 944 

Carter  A   Hakes   Co.: 
Qulck-0|>eratlng  Vise    61 

Cartridge  Case  Finishing  Machine 847 

Cartridge    Cases.    Making.      Douglas    T.    Hamil- 
ton  651 

Carver  Co.,  A.   F.: 

Portable  Electric  Drill MO 

Carver.  J.  H.: 

Convenient      Form      of      Lewis      Formula      for 
Strength    of    Gear   Teeth 99 

Car   Wheel    Grinder.    Sprlngtield 422 

Casehardening  Compound    337 

Cnsehardening     In     the     Combustion     Chamber. 
George    Werner.    Jr 917 

Casehardening.    Use  of   Cofiper    Electroplate   In. 
Waldo    Paxton     499 

Casey,   John  P.: 

Enuipment    for  Trade   Schools 744 

Cast-iron     and     Brass     Bushings.       Charles     C 
Anthony   11 

Cast  Iron,  First  Record  of  the  Tse  of 764 

Cast    Iron,    On    Oiling    Taps    When    Tapping 7S0 

Cast-iron    Rolls    for    Paper    Calenders,    Turning 
Chilled    277 

Casting    Monel    Metal 584 

Casting    Process.    Contlnaous    Rod.      Edward    K. 
Hammond     765 

Castings     In     the     Automatic     Screw     Machine, 
Machinery,     E.   Whitney 381 

Catalogues,    Sending   Announcements  of.      N.   G. 
Near    74S 

Catalognes.    Sensible.      N.    G.    Near 678 

Cathcart.    William    I..: 

Theory    of    the    Stresses    In    ■    Carved    Bar   as 

applied    to    Hook    Design 29 

Dimensions    of    Foundation    Bolts S6 

Causer.    E.    T.: 
Rough-Turning     vs.      Rough-Grinding     Crank- 
shafts       836 

Center    Grinder.    Nell    A    Smith    Portable    Elec- 
tric         68 

Centers.    Kemiwmlth   Triple   Index 248 

Centering    Bushing.    A 142 

Centering    Btrlces.      Charles    A.    Clark 181 

Centering    mehlne.    Cuttlng-off    and 768 

Centering    Shafts.      C.    E.    Hendricks ^4 

Chain    Sprockets,    Pitch    Diameters    of    DrlTln( 
and    Driven    418 

Chain.  The  Manafaetnre  of.     Frank  B.  MaTOb, 

1    710 

2    817 

Challenge   Machine    Co.: 

Combination   Grinder    152 

Polishing    Machine    2M 

Chnnihersburg    Engineering  Co.: 

Ilvdraullc    Wheel    Press 764 

l-hamferlng   Gear   Teeth,    Methods   of 4IK 

Chapman.    W.   C.    Personal   of 680 

Chart   for   Recording   Merhanlc^s   Pmgrvn »44 

Chase  Foundry  A   Mfg.   Co.: 

Elevating  Track    750 

Chase.    W.    S.,    Personal    "f 848 

Chasers,       Points      on       Making      and       Tslnf 

Threading     lOIB 

Checking    List    for    Automolille   Tool    Drawlnga. 

S.    Victor    Brook .121 

Checking  S.vstems.  Tool.     C.  W,  Thayer «» 

Chemistry     in     Engineering 966 

I'hicago   Flexible  Shaft  Co,: 

Hanlening    Fnmace    600 

Chicago    Mfg.   A    Distributing   Co.: 

Ratchet     Wrench     847 

•Chills^^    for   Cast  Iron    Calender    Rolls 91 

Chip    from    Cutting  Off    Machine 4M> 

Chips    on    the    Itesign    of    Tools    and    Plxtiir«a. 

The    Inllnence   of,      Albert    A     Dowd U> 

Chisel    Point    of    a    Drill    Wears,    llow    the,      R. 

PollnkolT     II8T 

rhordsl    Thickness    and    Corrected    Pitch    Dei>lh, 

Formulas    for.      James    T.    Brockway 38 

ihuik    and    Tapping    .vtlachment.    Peter    Bros. 

Tapping    168 

Chuck,    BlanchanI    Magnetic 678 

Chuck,     Cutting  Orr     1027 

Chuck,   Ecllpae  Roller  Bearing  Drill 428 


Chuck,    Grinding    Machine 250 

Chuck   Jaws.    Truing   Up.      William    S.    Rowell..   828 

Chuck,  Lathe    940 

Chuck.    Quick-change    Diill 939 

Chuck,  Truing  up  a   Lathe.     George  L.  Colburn  232 
Chucks     and     Mandrels.     Air-Operated.       B.     F. 

Lake      476 

Chucks    from    Sticking.    Preventing    Lathe 748 

Chucks,    HortoD    Combination    Geared    Scroll 329 

Chucks,    Kipnis  Automatic    Drill    and    Lathe 514 

Chucking   Grinder,    Improvement    on    Bryant....  597 
Cincinnati  Automatic  Machine  Co.: 

Automatic    Screw   Machine 166 

Clucinnati-Bickford  Tool  Co.: 

••Hercules"    Drill    677 

Cincinnati    Electrical  Tool   Co.: 

Heavy-Duty    Electrical    Reamer 594 

Cincinnati    Grinder   Co.: 

Grinder   Headstock    154 

Boring    Mills    358 

Cincinnati  Iron   &   Steel  Co.: 

Motor    Drive    for    "Cisco"    Lathe   326 

Cincinnati   Planer   Co.: 

Motor  Drive  for  Planer 425 

Slide    Plate    Planer 617 

Cincinnati    Pulley   Machinery    Co.: 

•Avey^    Ball    Bearing    Drilling    Machi-ie ':.?2 

Sensitive    Drill    763 

Clamp.   Diemakers.     E.   P.   Davis 498 

Clamp   for  Tliiu    Work,    Spring.     John   Huntting  9:;4 
Clamping   Accessories.    Interchangeable  Locating 

and     727 

Clamping    Device    for    Jigs    and    Fixtures.      S. 

Hehveg     578 

Clamping     Device     for     Thin     Work.       Cbarles 

Sertl    317 

Clamping     Devices,     Compensating     and     Quick- 
Acting.     Albert  A.    Dowd 355 

Clark,   Charles  A.: 

Centering    Devices    3gl 

Clark  Co..   George  P.: 

Transfer   Trucks    7C3 

Clark   Flexible  Coupling  Co.: 

Flexible    Coupling    2.^0 

Clarke.   J.   H.: 

Making  a   Spiral   Conve.vor 1012 

Connectlng-Rod     Milling     Fixture 917 

Clarke.  S.  G.: 

Automobile     Rear-Axle    Repair    Job 497 

Classification    of    Literature 910 

Clearance    Table.    Wrench.      J.    L.    Kay 141 

Clement,    Carl    H.,    Personal    of 2,^17 

Cleveland    Automatic    Machine    Co.; 

Screw   Machine   Tool    Equipment   and    Attach- 
ments         33 

Turning,      Boring      and      Recessing      Attach- 
ment          68 

Operating   Automatic   Screw  Machines 133 

E.xamples   of    Screw    Machine   Set-Ups 215 

Making    Aero    Motor    Pistons 300 

Model  G  Automatic   Screw  Machine 419 

Hobbing     Operation     Performeil    on     a     Cleve- 
land   Automatic    ■. 524 

Cleveland   Machine   &   Mfg.    Co.: 

Heavy  Double  Crank  Power  Press 160 

Toggle   Drawing   Press 839 

Cleveland  Machinery  &  Supply  Co. : 

Single  Purpose  Lathe    1030 

Cleveland  Planer  Works: 

Circular  Attachment  for  Planers 06 

Open-Side   Planer    684 

Cleveland   Punch  &  Shear  Works  Co.: 

Shear     337 

Olutcb,    Beaudry    Friction 757 

Clutch.    Canton    Friction 520 

Clutch,    Dodge    Safety .'i87 

Clutch,    Friction    3.36 

Clutch,     Friction     764 

Clutch,     Hilliard     Friction 509 

Clutch.   O.    K 000 

Clutch,    Power    Press 250 

Clutch.     Rim     Friction 1030 

coating,    Eplcassit — A    Protective   Metal 69 

Code.   The  A.   S.   M.   E.   Boiler 601 

Coiling.      Spring     Winding     and.       Douglas     T. 

Hamilton      114 

Colburn,    George   L. ; 

Truing  Dp  a   I^the  Chuck 232 

The    Valuation   of  Machine    Tools 70S 

Colburn   Machine  Tool  Co.: 

HeavT     Duty     Drill 939 

Colby.    Phellus,    Obituary    of 771 

Coldehotr.  Jr.,   F.  Augustine: 

A    T-Slotting    Kink     91!» 

Collar  to  Protect  Air  Valves.  Safety.     Frank  S. 

Culver     740 

Collars.  Tool  for   Refaclng  Thrust   Bearing.     A. 

J.   Humphrey    065 

Colton   Co.,    Arthur: 

Filing   Machine    "61 

Combustion,      See    also    Engines. 

Combustion    Appliances.    Surface 768 

Commandments,    Ten    Safety    750 

Commercial   Camera   Co.: 

Reproducing  Machine    940 

Compass    Points,     Grinding     D\ill.       liiissell     K. 

Annls     832 

Compressed.     See  also  Air. 

Compressing    Machine.     Hydraulic    Ring 521 

Compressor,    Blower  and    10:i0 

Compressor,    Ingersoll-Rand    Portable    Air 427 

Compressor,    Sullivan    Portable    Air 154 

Compressor.     Wemicke-Hatcher    Air 240 

Conant  &  Donelson  Co.: 

Threading    Die     431 

Condon,    Morris   G.,    Obituary   of 4:i3 

Connor.  A.  P.: 

Hanging    Shelf   for   Drawing    Instruments 52 

Conductors,    Electric    236 

Cone  Pulleys,  Designing.     Robert  C.  H.   Heck..  291 

Congress,     International     Engineering 509 

Congress     not     Abandoned,      International      En- 
gineering       290 

Conuectlng-Rod  Milling   Fixture.     K.   W.   Clarke  917 

Oonnecting-Rods,     Broaching     482 

Conradson   Multiple-Spindle   Automatic 813 

Consolidated  Press  &  Tool  Co.: 


Drawing    Press    684 

Contours,      Machining      Irregular.         Albert      A. 

Dowd     536 

Contributions.    Mathematics    in 040 

Controller.     Electric     Crane 7."i 

Convention  of  A.    R.    M.   M.   and   M.   C.    B.    A.. 

Annual    042 

Convention   of   National   Association    Corporation 

Schools    739 

Convention   of   National  Association    Corporation 

Schools     943 

Convention  of  the  N.  M.  T.  B.  A 848 

Conveyor,    Making   a   Spiral.      J.    H.    Clarke 101:! 

Conveyors      and      Conveyor      Systems.        C.      F. 

Herrington     386 

Con   Wise: 

Carrying  Out   the  Orders  of  the   Boss 7 

Trade  Schools — Their  Strong  and  Weak  Points  104 

Responsibility    of    Directors 314 

Conway   &   Co.: 

Friction    Clutch     764 

Cook.   A.   C.    Personal   of 433 

Cooling   Overheated    Phosphor-Brouze   Bearings..  413 

Copper.    Coating   Agent    for   Carbonizing iVS 

Core   Box,    Old    Piston    Used    for   a.      Arthur   F. 

Albert     748 

Corliss    Engine.     Historical    Note    on     Reynolds 

Girder    Frame     492 

Corliss    Engine.    Model    Reynolds   Girder    Frame. 

Gus  J    Luck 665 

Correction,    American    Emery    Wheel    Works....  600 
Correction,     Gorton     Universal     Engraving     Ma- 
chine     769 

Correction,    Heat-Treoting    Shrapnel 767 

Correction,   ••Story  of  tlie  Combinotiou  Square".  560 

Correction,  T.   B.  Pierce  Obituary 557 

Correction,    Tool-Holders    683 

Corrections    In    Grinding   Articles 432 

Correspondent: 

A.   S.   M.    E.   Tap  Limits 474 

Thread    Tool    Gages    785 

Corte-Scope  Co. : 

Photographic    Displaying    Device 940 

Cost  Data  and   the   Drafting-Room.     John  Leaf- 

strom     319 

Cost  Data   Urgently  Needed   98 

Cost   of    Machining,    The    Effect    of    Design    on 

the.     Albert   A.    Dowd 273 

Costs,    the    Relation    Between    Production    and.. 1000 

Cotter  Pin   Holes,   Drilling 685 

Cotter  Pins,  S.  A.   E.  Standard    1032 

Cotter  Pins,    Sizes   of 856 

Counter,    Universal    1027 

Counter,    Vceder    Set-Back 812 

Couuterbore,  A  Useful  Form  of.     Caleb  Young.  924 

Counterbore,   Eclipse    106 

Couuterboring,   Improved  Method  of  Faeing  and. 

O.    A.    Webster    409 

Countersinking     Holes,      Clearance     Drills     for. 

Joseph    M.    Stabel    1005 

Counterweight,    A.    Variable.      Sidney    K.    East- 
wood        231 

Coupling,    A    Flexible    Shaft.      Sidney    K.    East- 
wood       921 

Coupling,    Automatic   Shaft 930 

Coupling,    Clark    Flexible 2.50 

Couplings    In    Industrial    Plants,    Car 307 

Courtesy    Pays     99 

Cowan  Co.: 

Electric    Driven    Truck 251 

Craig,  Spring: 

Sub-press    Piercing    Die    50 

Cran,    James,    Personal    of 340 

Crane,    Brown    Motor    Truck 106 

Crane    Controller    337 

Crane    Controller,    Electric 75 

Crane   Truck,    Storage    Battery 084 

Cranes,   The  Dangers  of  Magnetic 224 

Crankshaft    for   Two-Cycle    Internal    Combustion 

Engines.      D.    O.    Barrett    US 

Crankshaft  Lathes,   Some  Types  of  Automobile. 

J.    C.   Speuce    509 

Crankshaft  Lathes,   Some  Types  of  Automobile. 

William  O.  Strauss   400 

Crankshaft    Made    ou    the    Screw    Machine    and 

Punch    Press     107 

Crankshafts,    Forging    Six-Throw    Motor 734 

Crankshafts,    Rough-Turning    vs.    Rough    Grind- 
ing.     E.   T.    Causer 82C 

Crawford,     Elmer.    Obituary    of 945 

Cream   Separator   Used   as   an    Oil   Filter.     A.   J. 

Humphrey 319 

Crescent  Tool  Co.: 

Hammer-Handle    Screw-Driver     937 

Critical    Range    With    the    Brlnnel    Ball    Tester. 

I.,ocatlng    the.     J.    Gerrish   Ayers,    Jr 2S2 

Cross-Feed    Handles.    Compound    1027 

Cross-Pins.    Fixture    for    Machining    Moving-Pic- 
ture.    Harry  C.  Thayer 922 

Cross-Sections    of    Ribs.    Drafting.      M.    Terry..  494 

Crucibles.    Use   and    Care   of 190 

Crude   Oil    for   Fuel    In    United    States.    Use   of.  .   385 
CuUen,   F.   J.: 

Once     More — Short     Foreign     Postage 578 

Culver.    Frank  S.: 

Safety    Collar    to    Protect   Air   Valves 740 

Cup  a  3C-Inch  Tank  Head,   Power  Hegulreil   to. 

Otto    S.    Beyer    7.''iO 

Cup,    Drawing   a   Deep.      William   Butzlaff 745 

Cups,   Compressed   Air  Grease 71S 

Curtis  &   Curtis  Co.: 

Automatic      Shrapnel-Shell      Cutting  Oft      Ma- 
chine       925 

Pipe    and    Bolt    Threading    Machine 031 

Cushman.   Austin   F..   Obituary  of 430 

Cut-Off  Tool  for  Small  Plus.     William  Mursch..  578 
Cutter,    Drawing    Paper.      H.    W.    Wclsgerber. .  749 

Cutter,     Flather    Automatic    Gear 702 

Cutter     for     Hard     Rubber.     A     Brass     Milling. 

William    Mursch    232 

Cutter    for     Reducing    the    Diameter    of    Small 

Stock,     Milling     001 

Cutter    Grinder.    Waltham    429 

Cutter.    O.    K.    Alternate   Angle   Milling •-'38 

Cutter.    Reamer  and   Tool  Grinder.    Wllniarth   & 

Moriiiau   Universal    "•• 


Cutter,    The    Wide-Space    Milling 792 

Cutters.   Interlocking  Milling.     Correspondent...  911 

Cutting    and    Welding    Torches 940 

<'utting    Band    Saw,    Williamson    Metal- ....  937 

Cutting    Coarse    Threads   on    a    Standard    Lathe. 

Luther    C.    Scott 921 

Cutting  .Machine.   Ribbon   Sto.-k.     Johnson   Barre  918 

Cutting  Metals    With   Tontlili'ss   Disks 100 

Cutting-Off    and    Centering    .Machine 703 

Cutting-Off    and    Facing    .Machine 940 

Ci'tting-OfT     and     Forming     Tool.     Combination. 

Fred    Henke    583 

Cutting-Oft   Chuck    10-27 

Cutting  Off     Machine     1027 

Cuttiug-OBt  Machine.    Chip   From 459 

Cutting-Off    Machine.    Copper    Band 1020 

Cutting  Off  .Machine.  Curtis  Automatic  Shrapnel- 
Shell     5)25 

Cutting-Otr    Machine.    Heavy 432 

Cutting  Off    .Machine.    Rotary    1027 

Cutting-Off    Machine.    W.    P.    Davis 841 

Cutting-Off   Machine.    Miter 940 

Cutting     Rubber     Tubing     Into     Rings,     Quick 

Method    of     408 

Cutting    Time,    Diagram    for    Determining.      I. 

Schelbeck     4^3 

Cutting  Tools.  Providing  for  Up-Keep  in'theDe- 

sign  of.     Albert   A.    Dowd 207 

Cutting    Torch.    Welding    and    939 

Cylinder  Testing  Gage.     H.    E.   McCray 740 

Cylinder     Walls.     Thickness     of.       Thomas     N. 

Haffner     373 

Cylinders.   Production   Tools  for   Reo   Engine — 2. 

Douglas    T.    Hamilton    18 

Cylindrical    External   Grinding.    Plain.      Douglas 

T.    Hamilton    861 

Cylindrical    Grinder,    "New    Century" 339 

Cylindrical     Grinding,     Data     on     Surface     and. 

Ross   Holmes    283 

Cylindrical  Shells.  Establishing  Number  of  Oper- 
ations for  Drawing.     Fritz  J.    W.   Sparkuhl..  729 
Cylindrical  Work.   Milling  Fixture  for  Splitting. 
William    H.    Wolfgang 920 

D 

Daily  Consular  and   Trade   Reiwrts 252 

Dalton   Machine   Co.: 

Bench    Lathe    166 

6-lncb   Lathe    843 

Daly.  A.  J.: 

Organizing    for    Safety 281 

Dangerfield,  James: 

Developing    a    Typewriter 579 

Davie,   H.   W.: 

E.ve  Protection  for  Grinders  and  Machinists.  570 
Davis,   E.   P.: 

Diemakers    Clamp    498 

Dies    for   Drawing    Flanged    Shells 5:12 

Davis,    H.    G.: 

Oxy-Acetylene    Welding    Eiiuipment 4:!2 

Davis  Machine   Co..   W.   P.: 

Upright    Drill     521 

Cutting-Off   Machine    841 

Turret    Lathe     10*25 

Decker  Mfg.  Co. : 

Gasoline    Torch    1C5 

Del.aval  Steam  Turbine  Co.: 

Blower    and    Compressor    1030 

Description.    The   Means  of    366 

Design.     Adjustable    Wedge    Stop    in    Jig    and 

Fixture.      R.    E.    McCoy 885 

Design— Conservatism    in     Redesigning    Machine 

Tools     306 

Design,    Modern    Machine    Tool 17 

Design  of  Cutting  Tools,  Providing  for  Up-Keep 

in    the.     Albert   A.    Dowd 207 

Design   of   Factory    Buildings.    Ix>catlon    and 341 

Design    on    the    Cost    of    Machining.    The    Effect 

of.       Albert    A.     Dowd 273 

Design,    Rational  Punch  and  Die 544 

Design,   Standard   Twist   Drill 900 

Design.  Theory  and  Practice  In  Machine 98 

Design    to   Suit   Operators.    Machine 966 

Design.    What   Constitutes   the   Best 17 

Designs,  Starting  Right  When  Standardizing...  193 
Detrick  &   Harvey   Machine  Co.: 

Rifling    Machine     518 

Gun   Boring  Lathe    521 

Shaft    Centering    Machine 599 

Flange    Facing    Machine    680 

Detroit    Twist    Drill    Co.: 

••Detroit   .^fpecial"    Twist   Drill 682 

Dexter.    F.    R.: 

losing    the   Reverse  Speed 141 

Dial    Measuring    Gages 432 

Dial    Pillar    Presses.    Waterbury-Farrel 160 

Dial    Press    Kink.    A.      Middle    West 232 

Diamond    Holder     521 

Diamond  Machine  Co. : 

Grinding    .Machine    Chuck 250 

Shear    Grinding    Machine    754 

Die.    "Acorn"    15J 

Die,  A  Tube  Forming.     A.  H.  Wilson 606 

Die-Cast   Bronze   Machine   Parts 520 

Die-Cast    Nameplntes.    Making    Sectional    Molds 

for.      Edward   K.   Ilanimond .5!M 

Die    Design.    Rational    Punch    and 514 

Die-Head,    Self  Opening     1027 

Die-Heads     521 

Die,   Making  a    Ribbed.     John   Leafstrom 744 

DleSlnklng    Machine.    Jackson    Duplex 9.>S 

Die.    Sub-Press    Piercing.      Spring  Craig 50 

Die.   Staple   Bending.     A.  J.   O'Malley 228 

Die-stock,    Borden    Cross-Bar    .175 

Die,    Threading    431 

Dies,  A  New  .Metho<l  of  Polishing  Diamond...  279 
Dies.    Automatic    Stop    for    Blanking.      R.    A. 

Black    230 

Dies,    Deep    Drawing    In    Combination 600 

Dies,     Drop-Forging     808 

Dies,  Edge  Radius  of  Drawing.     Fritz  Sparkuhl  187 

Dies    for    Drawing    Cups 82S 

Dies  for  Drawing  Flanged  Shells.  E.  P.  Davis.  531 
Dies.    Methoil    of    Making    and    Using    Piercing. 

Charles    Doeseher     681 

Diemakers'    Clamp.      E.    P.    Davis 498 


DlllOD    Electric   Co.: 

Motor-DrlTcn   Grinder    066 

Directors,    Responsibility   of.     Con   Wise 3H 

Disk  anil  nmion      .MctlKid     of     Ix><-atlng     Boles. 

Got     n.     iJardnor 37 

Disks.   Cutting   M.-I«ls  With  Toothless 100 

Dlrlding  H.nd   Kink.  A.      R.   L.  AlH-mathy 83;! 

Dodge    Bros. ; 

A  Modem  Heat-Tre.lment  Plant.     E.   F.  Ijike       1 

Dodge.    Edward    W..    Personal    of •! 

Dodge  Mfg.  Co.: 

Safetr    Clutch     -jS; 

Adjnalable     llra.ket     Hangers 01 

Doeaeher,    Charles: 

Method  of  Making  Sli-i-ve  Retaining  Pins 143 

A    Tool-Making    Kink 501 

Method   of  .Making  and   Islng   Piercing   Dies..   581 

Dog.   A    Safety    Lathe.      Henrj    llosking 321 

Dog   for  Tapered   Work.    e<|uallxlng.     Martin    H. 

Bill     ™i 

Dog.    S«fetr    I Jthe 337 

DoBt's     for     Drop  Forge     Die     Hardeners     and 

Users     •••'•3 

Doren.  Henry: 

Ctaarkltig    Ring   and   Jaw   Extension    for   Turn 

Ing     l"'* 

Dowd.    Albert    A.: 

Special    Derlees    for    Eccentric    Tnmlng    and 

Boring ",•;:,••■.■    ■" 

The  Influence  of  Chips  on  the  Design  of  Tools 
and    Fixtures    129 

Providing  for  Vp-Keep  In  the  Design  of  Cut- 
ting    Tools     VV/"'.'." 

The  Effect  of  Design  on   the  Cost  of  Machln- 
Ing     "'3 

Compensating      and      guick-Actlng      Clamping 
DeTlces     • f" 

Modem    Estimating    Methods 463 

Machining     Irregular    Contours MB 

The    Floating    Principle    as    Applied    to    Fix- 
tnre    Work    iPl 

Turret    Indexing    .Mechanisms ..... ... .    i»^ 

Adjustable    ami    Malll-Cuttlng   Turning   Tools.   82^ 

Machining    Thin    Bronie    Bushings 980 

Downs,    J.    P.:  -., . 

Trning     Files    With    Add ^M 

Drafting    Atlaehment.    Simplex     W-^ 

Drafting    Hoard.    Vertical    --.'l 

Drafting   Cross-Section   of   Ribs 4«> 

Drafting    Instrument.    Combination    lOJO 

Drafting-Room,  Cost  Data  and   the.     John  Leaf- 

Strom 319 

Drafting  Room     Windows.     Cloth     Screens     for. 

Frank    H.    Jones W  ' '  UV 

Drafting    Tools,     Use    of     Rubber    on.       F.     "• 

Salmon     l**  ■■ 

Draw    Benches.     Chain J^ 

Drawing  a    Deep   Cup.     William    ButzlalT "45 

Drawing    Cups.    Dies    for 8-8 

Drawing    Cylindrical    Shells.    Establishing    Nam- 

ber  of  Operations   for.     Fritz  J.    W.   Sparkubl   i29 
Drawing     Hie.     Automatic     Indexing     Multiple. 

Joseph    M.    Stabel ■  ■  fj? 

Drawing  Flanged  Shells.   Dies   for.     E.  P.   Davis  Kil 

Drawing  In   Combination  Dies.   Deep 663 

Drawing    Instruments.    Hanging    Shelf    for.      A. 

p.    Connor    •^":'^'     '"' 

Drawing   Lines  of   Uniform  Thickness.     Paul   P. 

Vinsek     •„••••.■••  ^" 

Drawing     Metal     Tubes     of     Special     Section. 

Chester    L.    Lucas    ♦•''7 

Drawing   Paper   Cutter.     H.    W.    Welsgerbcr. . . .    .49 

Drawing    Press.    Olereland    Toggle 84i 

Drawings.    Checking    List    for    Automobile    Tool.     ^ 

S.    Victor    Brook ^7? 

Drawings.    Full    SIxed.      John    Green _48 

Drawings.     Metric     JM 

Drawings.    Reform    In    — >■' 

Drawings.    Reform    In    Working -80 

Drawings.  To   F.nlarge  or  Reduce.     X.  O.   Near.   832 
Drawings     Transparent.     Waxing    Totupound     to 

Make.        Waller   E.    Lamb 831 

Drawn    Shells,     Forninlas    for    Blank    Diameters 

of.      Frill    J.    W.    Sparkuhl 373 

Drels   «    Kmnip   Mfg.    Co.: 

Bending    Brake    330 

Dresser.    Slephnn    Emery    Wheel <•« 

Drill    and    Reamer    Holder.    Peerless 8.18 

Drill.    Bansh    Horliontal    Mnltlple    Spindle .337 

Drill.    Bansh    Mnltlple    Spindle 28. 

Drill.    Bftring  u   Shaft   With   a  Trepan 413 

Drill.    Buffalo    Iprlght 00 

Drill.     Canedy-Olto     Radial     082 

Drill   Chnck.      See   Chnrk. 

Drill,    Cincinnati  BIckford    ••Hercules" 0.. 

Drill     Design,     standard    Twist 900 

Drill.     ••Delroil    Spe.Inf    Twist 082 

Drill     FIntIng     Machine.     BIckford 083 

Drill     for     Radial     Drilling     .Machines,     Electric 

Speed     "**' 

Drill.    Fo«<ll.k    3  Fisit    Radial    WJr. 

Drill     Head.     lmproTe<l     Sellew 7r.7 

Drill    Head.    Sellew    Ailjustahle 103 

Drill     Head,     Sellew     Adjustable 390 

Drill     Hesil,     Sellew     Anxlllary 08 

Drill    Heads.     Rockford     Anilllary M7 

Drill,    Ilea. J  Hilly     l™ 

Drill    llol.ler.       Ralph    S.    Forssletll    1014 

Drill.    lnger«.IIH«nd    I'neninallc    1023 

lirlll    Jig.      See    Jig. 

Drill.    I^iii'lr    lli.:ii  ^pee.1    Bench IWi 

Drill,     I  -l.eed .'•IR 

Drill     I  1  cell    844 

Drill,     I  SupliOTt    fof    ElecUle..   824 

Drill!     M  ■"■' 

Drill,    ■  N-it  •        Miliiple    Kplndle 04 

IMII,     National     Miilllple    Hlrtnillr 3.37 

Drill.    Portable    Klprlric f»4<» 

Drill.    Portable    Ele.lrlr     lono 

Drill    Press,    «l|.p   Machine    I'o.'s   Senslllte 427 

Drill    Press   T.sds.      A,    A.    Berlrand 982 

Drill    Back    f.T   .«l.»kror.m   |:se.    Vertical rfl" 

ririll,      Rartlsl      **• 

Drill      S.n«ll1-e 703 

I. nil   si>rs   I.I    N.   A.   B..   Piopowd  MUndiaJlu 

lion    of   T« •'" 

Drill    .t^kei.    siandlsh     '•••• 


Drill,    Triangular    Core     »31 

Drill,    United    Stltea    Bench 846 

Drill,  Unusual  Application  of  Portable  Electric.  904 

Drill.    Upright    Ml 

Drill    Wears,    How    the    Chisel    Point   of   a.      R. 

Polinkoff     r.07 

Drill.    Wlllmarth    Radial    430 

Drills.    A    Record    Test    on    Small 709 

Drills.     Bench     763 

Drills,  Doing  I,.athe  Work  on  All-Geared  Gang.  740 
Drills     for     Counter-Sinking     Boles,     Clearance. 

Joseph     M.    Stabel r lOOT 

Drills.     Improved    Arm    and    Spindle    for    Balisb 

.Multiple     33.-. 

Drills,    Rockford    Mnltlple   Spindle 3:17 

Drills.    ••Thor'^    Electrical    Grinder    and .'-SS 

Drills,    Valley    City    .Multiple    Spindle 431 

Drilling  I  Deep  Hole.  Donald  A.  Hainpson. .  .1012 
llrliUng  and  Milling  Machine.  Bemenl  Boring..  59 
llrllllng   and   Tapping   Attachment   for  Brown   tc 

Sharpe  Automatic  Screw  Machine,   Index.     W. 

F.    Gradolph     289 

llrllllng   and    Tapping    Machine 703 

Drilling    and    Tupping    Machine,    Barnes    Gang..   157 

llrilling,    A   Speed    Itccord   in 300 

Drilling    Cotter    Pin    Holes 685 

llrilling  Eqnl-Dlstant  Holes  In  a  Straight  Uoe. 

Guy    E.    Gardner 51 

Drilling,   High-Speed    192 

Drilling    Lathe     431 

Drilling     Machine     432 

Drilling    Machine,    ••Avey^'    Ball    Bearing 332 

llrllllng    .Machine,    Inverted    021 

llrllllng    Machine,    Moline 325 

llrilling    Machine,     Multiple    Spindle 251 

llrilling     Machine,     Reed  Prentice    Foor-Way 165 

Drilling  Machine,   Rockford   Box-Column 1022 

llrllllng    of    Drill    Rod    Billets,    Vertical 801 

Drilling    Speeds    410 

Drilling    Stand    684 

llrilling  With   a   Single  Spindle  Machine,   Multi- 
ple.     D.    A.    Hampson    146 

Drinking     Fountains,     Sanitary 792 

Driver,    C.   H.: 

Tool    Rack    72 

Drop-Forge    Die    Hardeners    and    Users,     Dont's 

for.      F.    B.    Hays 4,13 

Drop-Forging    Dies    908 

Drop    Release    for    Foundry    Scrap    Breaker,    Im- 
proved.    John    V.    Pierce 496 

Duckett  Tool  &   Mfg.   Co.: 

Combination    Tool  Holder    847 

Dunbar,   Howard   W, : 

Annealing    Brass    for    Forming    and    Drawing 
Opera  tlons     560 

Grinding     Crowned     Pulleys 893 

Origin   of. Form    Grinding 1013 

Dunham.  M.  Keith: 

Avoiding    Hard    Cast    Iron    In    Oxy-Acetylene 
Welding     lOOl 

Whv    Acetylene   is   the  Combustible   Gas   Used 

for     Autogenous     Welding 1017 

Dunn.    William   T.,   Personal   of    1032 

Dyer,    William   J.,    Personal  of 340 

E 

F.arle  Gear  &  Machine  Co.: 

Duplex    Cold    Saw CS4 

Karle.   Norman   R.: 

Dimensioning     Toper     Ollis 318 

Shaper    Tool    for    Finishing    T  Slots 500 

Eastern   Machine  Screw  Corporation: 

Self-Opening    Die-Head     1027 

Eastwood.    Sidney    K,: 

A    Variable    Counterweight 2.11 

A     Flexible     Shaft    Coupling      921 

Ehrane: 

Indexing  Attachments   for   Rack   Milling 144 

Eccentric— Oval    Gearing    for    Quick  Return    Mo- 
lion.      Frank    S.    .Smith 233 

Eccentric   Work,    Methods   of   Handling.      Albert 

A.     Dowd     41 

Eck  Dynamo  A  .Motor  Co.: 

Direct-Current     Motor     840 

Eclipse    Interchangeable   Counlerhore   Co.: 

Counterbore     100 

Eclipse  Machine  Co.: 

Roller     Bearing     Drill     Chuck 428 

Economics.     Big    Business 783 

l^lgar.  John: 

Plotting    the    Involute    Cnrve 480 

Edgecomb,    Donii-I    W.,    Obituary    of 858 

Edison    Telephone    Conversation    Recorder 170 

Edison,    Thomas    A„    Personal    of 8.'.S 

I'Vlltorials: 
American    Industrial    Conditions    and    the   Out- 
look        10 

Cost    Data    l:rg<'nlly    Nc.sI.hI 98 

SrH-clalliing     In     Technical     Writing 98 

Holiblng     Ral.'hets    and    Spllnetl    Shafts 98 

Theory    and    Prnctl.e    In    Machine    Ib'slgn 08 

Courtesy    Pays     00 

.New    European    Traile   Alignments 102 

Dnportanie    of    Tool    Eiinlpment 192 

IniiMirtanI    Pal.-nt    l,eglslatlon 192 

lllgh-,sp.>ed    Drilling    102 

Doni.'sllc    Ball  Bearing    Manufaelure 193 

Almosiiheric    Conditions    In    Facliirl.-s 103 

Starling    Right    when    standanlliing    Designs..  193 

Merchandising    Id.ns    'ISO 

Waste    In    Eniphijlng    Ijilmr 280 

Reform    In    Working    Drawing 280 

Strength    of    Materials 281 

Importance  of   A.curale  Screw  Threads 281 

Working    F.irelgn    PnN'nts SOrt 

The    Means    iif    liesrrl|.tlon 300 

Value    of    Organlsr.1    Safely    Work 300 

Conservatism    In    Re<le«lgnln(    Machine  Tools..  300 

Car    Couplings    In    Industrial    Planla 307 

Selling    Palenl     Rights 1107 

A      ■Me.hanlcar^     War 4M 

Adjustable     Boring    T.sils 4W 

Building   Up   and    Maintaining   a    Manufaetnr 

Ing    Business     4M 

InRnenre    of     Noise    on     Workmen KA 

n.e     ll1(lils    <ir    Spe.lsl    Msrbloeri     lliilblers  .Ml 


Rail    and    Roller    Bearings    In    Light    Machin- 
ery      .' ^►44 

Rational    Punch    and    Die    Design .'^44 

Shrapnel    and    Shrapnel    Making WO 

The    Trade    Secret    Fallacy C40 

Mathematics     In     Contributions IMO 

When    the    War    Ends 710 

Carrying  off   the   Heat 710 

The    Narrow    Guide 710 

The   Time   Factor   in   War "92 

Sanitary     Drinking    Fountains 792 

The    Wlde-Spnce    Milling    Cutler 792 

Guarding  Onr   .National    Reputation 900 

Grinding    and    Grinding    Machines 900 

Int.'grai    Shaft    Splines IKM) 

Standard    Twist    Drill    Design WW 

Mechanical    Efll.-I.Mi.y    960 

Machine    Design    to    Suit    Operators »6« 

Cbrnilstry    In     Engineering 9B0 

Education    Surv.'y,    Minneaiiolls    Industrial 800 

Mwords   Mfg.    Co.: 

Steel    Trucks     424 

Edwards.  Stanley: 

Adjustable    Pin    Gage 51 

Efficiency     in     Manufacturing.      Real.        H.     D. 

Monihy     141 

Elllclency    In    the    Purchase   of    .Machinery '>*» 

Eaclency,    Mechanical    96.'. 

EBlclency    Plan,    A    Ten-Mllllon-Dollar.      Harold 

Whiting    Slauson     83 

Eiffel     Tower     Used      for     Wireless     Telegraph 

Station      24 

Eiqjer    it    Amend: 
.Metallographic    Grinding    and     Polishing    Ma- 
chine       91(1 

Elasticity   of    Rubber,    Testing    Ilardui'ss   and...  »41 
Electric    Arc,    IMitalnlng    High    Pressures    from 

the    ■ 

Electric    Conductors     236 

Electric    Controller   &    Mfg.    Co.: 

Reversing   Motor   Drive    for    Boring   Machine..  432 

Electric    Driven    Truck 251 

Electric  Specialty  Co.: 

Self-Starting    Alti-mating  Current    Motors 72 

Electric    Tools,    Portable 847 

Electric    Vehicle,    Novel 732 

Electrical    Congress    Postponed 405 

Electrical   Exposition.    New   York 251. 

Electrical   Precipitation   of  Suspended   Matter...  770 

Electrical    Supplies    In    Spain 084 

Electricity    Commercially,    Alleged    New    Method 

for    Producing    •'*■' 

Electro-Magnet    for    Removing   Particles  of   Iron 

from    the   Flesh 601 

Electroplate    In     I»cal    Casehardentng,    Use    of 

Copper,      Waldo    Paxton 499 

Ellingham,   K.    W.,   Personal  of    1082 

Ellipse,      Method     of     Drawing     An.       A.      W. 

Schoof   490 

Ellis,    R.    E..    Personal   of S5.S 

Blshoff.    B.,     Persimnl    of 340 

Elwell-Parker  Electric  Co.: 

Storage    Battery    Truck 940 

Einerv-Band    Grinders     !*40 

Emery    Wheel    Dresser.    Stephan 75«i 

Emery    Wheel    Guard 9;tl< 

Employes'   Welfare  Plan,   Westlnglioose 456 

Employment    Olflces,    Public 112 

Engine^       See    also    gas,     combustion,     gasoline, 

steam,   oil. 
Kngliie    Cylinder,    Production    Tools    for    Ileo — 2. 

Douglas    T,    Hamilton 18 

Engine    for    Marine    Use,    Kraus    Internal    Oom- 

bnslion     J*42 

Engine,    Model   Reynolds  Grinder  Frame  Corliss, 

Ous    J.    Luck ««>'' 

Euglues.     Crankshaft     for     Two  Cycle     Internal 

Combustion,      D.   O.    Barn-It 118 

Engl ring    Foundation.     Devot«l     to     the    Ad 

vanceiiicnt     of     Engineering      Arts     and      Sci- 
ences    026 

Engraving   Machine,    tlorlon    Universal 585 

Eplcasslt— A    Protective   Metal   Coating 09 

Eiiul-Dlaunt    Holes    in    a    Straight    Line,    Drill- 
ing,   way    H.    Ganlner 51 

E<iulpment.  The  Imis.rlan.'e  of  Tool 192 

Erasing     Attnchnieut     for    a    TyiwwrltlDC    Ma- 
chine.   Patent    on 2S 

Erasing    Ink    Lines.      Slmi-on    D.    Williams 581 

Eraitlng    Knife.    An    Eflblent.      A.    H.    Anger 9-J4 

Erlckson.    G.   J.: 

I,amp    Conl    A.IJiister 024 

Erie  Trailer  Mfg,   Co.: 

Autouioliile     Trailer     lOl-'T 

Ks|H-n  l.u.as    Ma.liine    Works: 

Col.l    Saw    W7 

Eslerline   Co.: 

.Servl.-e    Uecinler     155 

Permanent    Magnets   made   In    America 850 

Estimating    Melluals.    .M.Hlern.      Alln-rt   A.    Dowd  403 
Etna    Machine    Co.: 

Swaging     .Machine     , 249 

Culling  (Iff    anil    Centering    Machine 703 

Cutting  (Iff     Machine     lOtt; 

European    Trisle     Alignnieuls.     New 102 

Evans.    Ilolden    E..    IVrs.inal    of 944 

Excelsior  I'ulley   Co.: 

Pulley     ?45 

Exchange     Between     Russia     and     the     United 

Slalea    340 

EihHili.    Ninth    Annual    Foundry   and    Machine..   107 
Exhibition   In   ('hlca«<i.    Foundry   and    Machine.,.   ,t(K> 
Kxbll.lllon     P...I|io(ii-.l     to     August     and     Seplem- 
ber.     1915.     Sbhiplng.     Engineering     and     Ma- 
chinery         000 

Exiierlences    of    an    Appr»-nlli-».      Apprentice....  3W3 

KxpiTlences    of    an    Apprentice.      Apprentice S70 

Esisirt    Trade     913 

Exis.rl   Trade,   Causes  of     40f. 

E\|Hislll.in.    A    Mine   at    the   San   Francisco 113 

KxiHisltli.n.    New    Vork    Rleclrlcal 251 

Ex|Mi«ltlon      nut      to      be      Postponed.      Panama- 

Pacinc    Internall.mal     107 

Rilemal    Grinding.    Plain   Cjllndrlcal.     Douglas 

T.    Hamilton     801 

Ktelel     Ma.lilMcs      Wslerb.iri    Ksrrel 05 


Eye    Protection    for    Grinders    and    Machinists. 

H.   W.    Davie 

Eye   Protection,    Proper,      W.    B.    Mckibbin. . , ! ! 


Facing     and     Counterboring.      Iniiiroved     Method 

of.      O.    A.    Webster 409 

Facing  Machine.   Cutting-Off  and 940 

Facing   Tool    521 

Factory    Buildings,    Location   and   Design    of....  341 
Factory,    Ordering    Tools    and    Supplies    in    the 

.    P.    W.     Blair 74,5 

Factories,  Spacing  of  Machines  in 723 

Fairbanks-Morse  Co.: 

Manufacturing    Lathe     1023 

Fair    Play    in    Getting    Foreign    Business 432 

Fales  Machinery  Co..   C.    E. : 

Combination    Tool-Holder     040 

Fans    vs.    Plre 21'' 

Fawcus  Machine  Co. : 

Herringbone  Gear  Hobbing  Machine  nOC 

Fay   &  Scott: 

Balancing    Machine    422 

Turret    and    Diameter    Stops    ..... .... ...... .1(00 

Federal   Nanieplate  &   Novelty  Co.: 

Nameplates     ] 429 

Making   Sectional   Molds   for    Die-Cast    Name- 

plate's    554 

Peed,    Perracute    Dial 243 

Feed,    Geared    Table 600 

Feed    Mechanism    for    "Standard"    Swaging   Ma- 
chine       679 

Feed   Mechanism,  Sbaper 600 

Fellows   Gear   Shaper   Co.: 

Gear    Shaping    Machine 847 

Felton,  George  \V.: 

Finding     Change     Gears     for    Hobbing     Spiral 

Gears    905 

Ferracute  Machine  Co.: 

Adjustable    Bed    Press 68 

Foot    Press    166 

Dial  Feed    '.'.'.'.'.'.'.  243 

Staybolt    Machine     !.!!!.!!  599 

Field      Disks.      Indexing     Tools      for      Notching 

Armature   and.      Chester   L.    Lucas 25 

Field    Service    Editors,    Some    Notes    picked    up 

at   Random   by   Machixebt;'s 490 

Figures,    The    Right    Way    to    Make.      William 

,0.    Milton    683 

File    Cleaning    Method,    An    Improved.      G.    N. 

Garrison     , 232 

Files,    Truing.      R.    C.    MacLachlan. !!!!!!!'.!!!  !l009 

Files   with   Acid,   Truing 75O 

Files  with  Acid,   Truing.     J.   P.    Downs 9,54 

Filing  Kink.  A.     R.  C.   MacLachlan 55 

Piling   Machine    599 

Filing    Machine,    Colton 761 

Filing  System.  A  Useful.     Henry  R.   Gilson 815 

Filter,   Cream  Separator  used  as  an  Oil.     A.  J. 

Humphry    319 

Finishing    Machine,    Cartridge    Case 847 

Fire.   Fans  vs 072 

Fires    with    Sawdust,    Extinguishing 185 

Firth-Sterling  Steel  Co.: 

Non-Rusting    Steel    94O 

Fischer,  William  F, : 

Allowances    in    Pipe    Bending 53 

Fits,  Allowances  for  Gas  Engiue  Piston .......'.  491 

Fixture    Work.    The    Floating    Principle    as    Ap- 
plied   to.      Albert   A.    Dowd 701 

Fixtures.    The    InHuence    of    Chips    on    the    De- 
sign of  Tools  and.     Albert  A.  Dowd 109 

Flagg.    Howard  A..    Personal  of 170 

Flagg,    H.    A.,    Personal    of ! ! !  944 

Flange  Facing  Machine,   Detrick  &  Harvev 680 

Flather  Mfg.   Co..   E.  J.: 

Autgniatic  Gear-Cutter   76" 

FlexiMe    Shaft,    United ! , ,  250 

Floating  Principle  as  Applied   to  Fixture   Work, 

The.     Albert  A.   Dowd 701 

Fluting    Machine,    Bickford    Drill !  683 

Fluxes     for     Oxy-Acetylene     Welding.       S.     W. 

Miller     786 

Fluxes     for     Oxy-Acetylene     Welding.       S.     W. 

Miller     1007 

Fluxes     for     Oxy-Acetylene     Welding.       P.     F. 

Willis    1007 

Flywheels,    Machining    813 

Fogs,   Use  of  Wireless   for  Dispersing..      ..  183 

Foote-Burt  Co.: 

Inverted    Drilling    Machines 521 

Forcing    Press,    Horizontal 684 

Forcing   Press,    Hydraulic   Broaching   and 241 

Forcing   Press,    Hydraulic   Inverted 937 

Forcing   Press,    Portable   Hydraulic 763 

Forcing    Presses    763 

Ford,    Hart: 

External    Broaching    407 

Ford    Profit-Sharing    Plan "  004 
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Il.ri»blng    Operation    Performed    on    a    Cleveland 

Automnllc      624 

Il.>l>bing   Rati'hets  and  Spllned  Shafts 98 

H.ibbing    Spiral    Gears.     Finding    Change    Gears 

for.     George  W.    Fellon 005 

Holvbing    Worm-Wheels.    Turning.   Gashing   and. 

N.     I.     Moslier 900 

llodell.    H.    IL.    Personal   of    346 

lloeffler,    Prosper    J..    Peraonal    of 944 

lloenlg'a   Machine   Works: 

Milling    Altachini.nt    703 

Hoist,     Electric     703 

Hoist.    Ingeraoll  Rnnd    Portable Ifln 

H..ist.  Shop   reo 

Hoisting  Accessories.   Care  and  use  of 297 

H..I.I  Down    for    Thin    Work 105 

llnhler.     Diamond      621 

Holder   for   End    Mills.     J.    P.    Bmphey 824 

Holes.    Disk  and  Button.      Method    of    locating. 

Guy    H.    Gardner 87 

n..llenl>eck.   J     N.: 

Mounting   Blueprints    IO<M 

ll.dlow    Bars.    New    Metho<l   of   Pmlnelng 91 

II..II..W   Steel    Hearing   Balls.     M.   K.   Oanek 743 

l|..lmes.    Ib.ss: 

Data  on  Surface  and  Cylindrical  Grinding...  283 
ll..|Toke    Machine    Co.: 

Friction    Clutch     830 

Honeywell.     I.      K.,    Personal    of 82 

ll.>.k     Design,     Theory    nf    the    Strrsses    In     a 

« 


Curved     Bar     as     applied     to,       William     L. 

Cathcart     29 

Hoops   for   Wooden   Tanks,    ProportioDing  Steel. 

Edward    B.    I.aSalle iOo 

Horner,    Fred: 

How   .Ma.hlne  Tools  and   Appliances  arc  Slaed  487 
Homer.    Joseph: 

Devices   for  Protecting  Machine  Tool  Bearings  121 

Turning    Tool-Holders — 1 935 

Homing   Press.    Wiring   and 000 

Horsepower.     Converting     Electrical     Units     to. 

Charles    S.    Ohrenschall 794 

Horton   &   Son   Co..    E. : 

CV)mbination     Geared     Scroll    Clntchea 329 

Il.wklng.    Henry: 

A    Safety    Ijltbe    Dog 321 

Hough.    B.    OIney: 

South   AJnerlcan   Markets    for  Machine  Tools..   545 
Houghton    &    Richards: 

Metal    Cutting    Band    Saw 521 

Howard,    A.    B.,    Personal    of 170 

Howard.     Donald    B..    Personal    of 1082 

Hub.    The    Effect  of   a    l.*aky    Propeller.     S.    I. 

Mosher      868  • 

Hudson.    F.    K.: 

Broaching  Operation   Done   In   the  Punch   Press  496 
Hnmphr.>y.    A.    J.: 

Cream   Separator  l"sed   as   an   Oil   Filter 319 

Tool    for    Refacing    Thrust    Bearing   Collars...  665 

Humphrey,   Herbert  Alfred,    Personal  of 868 

Hunt,    Charles    H.,    Obituary    of 1032 

Hunter   Pressed  Steel  Co.: 

Automatic   Grease  Cup 940 

Huntting,   John: 

Spring  Clamp  For  Thin  Work 924 

Hupp  Motor  Car  Co,: 

Some    Automobile    Shop    Tools 184 

Hutton,    Prof.    Frederick   R.,    Personal   of 256 

Hydraulic    Broaching    206 

Hydraulic     Bulldozer     764 

Hvdraullc    Press     336 

ll.vdraullc    Press    Mfg.    Co.: 

Broaching    and    Forcing    Press 241 

Hydraulic    Valve     •♦32 

B.-n.ling    Press     621 

Simple  Acting    Triplex     Pump 686 

Shrapnel    Billet    Piercing    Press 682 

Horlz.intal    For.-Ing    Press    684 

H.vdrnulic     Bnlldoier     764 

Inverted    Forcing    Press Mi 

Hydraulic  Pressure,   Brass  Machine  Parts  made 

by     160 

H.vdraullc   Pump.    Triplex    4ir> 

Hydraulic    Valve    482 

Hydraulic   Wheel    Press 764 

Hydro-Electric    Power    Development.    Large 978 

I 

Ideas,    Merchandising    280 

Imperial   Brass   Mfg.   Co.: 

Oxy-Acelylene      Welding     Outfit 764 

Welding    and    Cutting    Torch 938 

Improved    Drafting    Itoard   Co.: 

Vertical    Drafting    Board    251 

In.lepenil.-nt    Pneumatic   Tool    Co.: 

"Thor"    Electrical   Grin.ler   and    Drills 588 

Index    Centers,    Kempsn.lth    Triple 248 

liitiex     Drilling     and     Tapping     Attachment     for 
Brown    St    Shari>e    Automatic    Scr'w    Maablne,' 

W,     F.     Gradolph 288 

Index    Plate.    Making   an.      Guy    H.    Gardner 669 

Index   Plate,    Making  an.     John   Mabon 196 

Indexing  Attachments  for  Rack  Milling.    Ebrane  144 

Indexing,     (^omiiound     413 

Inilexlng       Fixture,       QuickShltllng.         Alfred 

Wlstrup    SIO 

Indexing   Mechanisms,   Turret.     Albert   .\.   Powd  707 
Indexing     Multiple     Drawing     Die,     Automatic. 

Jc«eph  M.    Stabel    915 

Indexing    on    the    .Milling    Machine.    Com|>ound. 

John    A.    Hinckley    lOOS 

Indexing     Technical      Literature.        Walter      G. 

Ix>hmeyer     901 

In.lexlng  Tools  for  Notching  Arniatore  and  Field 

Disks.      Chester    L.    Lucas    26 

Indexing   Work   Held   In   a    Vise.     F.   Server 226 

In.licating  and   Recording  Syatems.   Bristol   l>ong 

Dlstanc«i. 3.30 

Indicator,   Bill's   Telephonic.      Gay    H.    Gardner  498 

Indicator,    Fuchs    Universal    Test 031 

Indicator      Kink,      A      Thread.        Arthur      A. 

Baumgartner    009 

Indicator,  .M.   B.  Hill  Tool-Holder  and  UnlTenal  162 

Indicator.    Power    040 

Indicator.    Remington    Screw    I,ead 7fl6 

Industrial  Conditions  and  the  Outhwk,   American     16 

Industrial    Conditions    In    Germany    403 

Industrial    Con.lltlons    in    Germany 4.Vi 

Industrial    Relations.    Report    of    Commission   on  815 
Ingersoll  Itand   Co.: 

"Little     David"     Rivet     "Boater." ^M> 

Portable     Hoist     IflO 

Portable    Air   Compreoaor 427 

Air    C..nipr."ssor     940 

Pncninatlc     Drill     1023 

Ingle.    A.    II..    Personal    of 170 

Ingrabnui.    Arthur   K..    Personal  of 1083 

Inspeciu.n     of     Work.     Thorough.       Chester     8. 

RIcker     90S 

InsiH-ctlon   System   for  Machine  Shop,     William 

B.     Wi'saels     451 

Inspector's    Stamping    Machine,    An 727 

Insulators.    Grinding    the    Ends  of   Porcelain 492 

Insull.   Samuel.    Personal   nf 380 

Insull.    .Samuel,    Personal    of 868 

Insurance    Rales    on    Foreign    Shipments,    Gov- 
ernment         607 

Interchangeable   Locating   and   Clamping   Acces. 

sorles      7'27 

Interchangeablllty.     J.    P.    Brophy    Oii; 

International    Engineering    C.tngress    Not    Alian- 

dooed     290 

International    Engineering    Congress    UXi 

International      Engineering     Congresa— Rallwoj 

and    Hallway   Engineering    794 

Internatl.Mial    Machine   Tool   i\>.: 

Llbbv    Combination    Bar   and   Chncklng   Tnrret 

Ijiihe     731 

International   Oivgen   Co.: 

High     Pressure    Gas    Cylinder    Stud    Valve.  ...   837 


Involute  Curve,   Plotting  the.     John   Edgar 480 

Iron   in  Oxy-Acetylene   Welding,   Avoiding   Hard 

Cast.      M.    Keith    Dunham    10(M 

J 

Jai-k    for  Truing   Up   Lathf    Worlf.      William    S. 

RowcU      832 

Jack,     Watson -StilLman     326 

Jackson  Machine  Tool  Co.: 

Duplex    Die^Sinklng    Macliine 928 

Jacobs,   F.   B. : 

Selection    of   Wheels    for   C.vlindrloal    Grinding    95 

Japan,    Machinery   Imports    to 203 

Jewelers'  Saw   Blades,   Making 413 

Jig.      Universal      Toolmakers'      Drill.        Donald 

Baker 1013 

Jig   and   Fixture   Design.      Server    580 

Jig  and  Fixture  Design,  Adjustable -Wedge  Stop 

in.      R.    E.    McCoy 895 

Jig.   A  Vise  DrilllDg.     Edwin   C.   Fuller 231 

Jig     and      Fixture     Mechanisms.        George     M. 

Meynecke     970 

Jig  for  Machining  Half  Holes,  Drill.     F.  Server  406 
Jig    for    Making    Shrapnel    Boring-Bars,     Drill. 

James   Hamilton    920 

Jig    for    Rapid    Production,    Drill.      Donald    A. 

Hampson    51 

Jig    for    Rapid    Production,    Drill,      William    H. 

Wolfgang     316 

Jig,    Quick-Operating    Drill.      P.    W.    Barrows..  666 
Jigs    and    Fixtures,    Clamping    Device    for.      S, 

Helweg     578 

Jigs    and    Fixtures    for    Reo    Engine    Cylinders, 

Special    18 

Jigs,   Two   Useful   Drill 278 

Johnson.  J.  M. : 

Pyrometers   for  Shop  Use 550 

Johnson,    William    W.: 

Use    of    Continued     Fractions     in     Mechanical 

Problems    802 

Joint,    Roller   Bearing   Universal    244 

Joint,     Universal     600 

Joints,   Cemented   Belt    277 

Jones  &  Lamson  Machine  Co.: 

Improved   Type   of  Work-Holding   Box 32 

Jones  &  Shlpman,  Ltd.: 

"New    Century"    Cylindrical    Grinder 339 

Jones,   Frank  H. : 

Cloth  Screens  for  Drafting-Room   Windows 48 

Profiling    Operations    at     Factory    of    Savage 

Arms    Co 186 

Jones,    Louis    S.,    Personal   of 858 

Journal  Bearings,  Chart  for  Safe  Load  on.    Alan 

M,    Bennett    321 

E 

Kaiser,   G.  U. : 

Valve   Grinding   Compound    501 

Kane  &   Roach.: 

Foundry    Tumbling    Barrell    521 

Kaunitz,   N.   W.: 

Steel   Piston    Rings    827 

Kay,  J.  L.: 

Wrench    Clearance   Table    141 

Kellogg.  William  H.: 

Self -Aligning    Bushing    412 

Kelley  Reamer  Co.; 

Boring  or   Reaming   Head 239 

Kelsey.  Duane  J. : 

Numbering    Stencil     244 

Combination    Square   and    Protractor 245 

Kempsmith  Mfg.  Co.: 

Triple    Index    Centers     248 

Spindle    Nose    Construction     1021 

Kerr,  George  W.,  Personal  of  257 

Keys,     Dimensions     of     Woodruff.       Frank     E. 

Schultz     48 

Keyseat     Milling     Fixture,     Universal.      0.     A. 

Webster     74,", 

Keyseater.     Shaft     .=105 

Keyseating    Attachment    599 

Keyseating   Machine    432 

Keystone  Equipment  Co.: 

Tool-Holder     1027 

Kimble  Electric  Co.: 

Adjustable    Speed    Motor 592 

Klpnls  Co.: 

Automatic  Drill   and   Lathe   Chucks    .514 

Knight  Machinery  Co.,   W.  B. : 

Geared    Table    Feed    f.00 

Knock-Out  Attachment,  Milling  Fixture  with  a. 

F.    W.    Barrows    410 

Knock-Out   for  a   Punch   Press.     Carl  M.    Weber  22S 

Knurling   H^ad,    Xational-Acme    165 

Krleger  Tool  &  Mfg.   Co.: 

Adjustable     Tool-Holder     600 

Kunze,   Edward  J.,   Personal  of    170 

X 

Labor   Conditions    Abroad    684 

Ijabor,    Non-Productive    .'>35 

Labor-saving  Method  of  Setting  Up  Work 1,18 

Labor     Supply     and     Land,     Relation     Between 

Wages     310 

Labor,    Waste   in    Employing    280 

IjJdder  Feet.   Spikes  on.    John   Peddle 142 

Lake.   C.  H.: 

Setting  Tool   When    Cutting   Multiple  Threads     .52 
Lake,   E.   F. : 

A    .Modem    Heat-Treatment    Plant 1 

Air-Operated    Chnck.«    and    Mandrels 476 

Salt    Baths    for    Steel    Hardening 6,57 

On    Finding  Transformation    Points   In   Steel..  711 
Lamb,    Walter    E.: 

Waxing  Compound    to  Make   Drawings   Trans- 
parent    831 

I.amoreaux,    Corwln: 
Simultaneous    Internal    and    External    Forming 

on   Screw   Machine 747 

Lamp   Cord   Adjuster.      E.    J.    Erickson 924 

Lamp   Wick  Tubes   and    Burner   Caps.    Tools    for 

Making.       R.    Toeplitz     1002 

1-and.    Relation    Between    Wages,    Labor   Supply 

"111     310 

Landls  Machine  Co.: 

Chaser   Grinder    ■. 426 

Pipe    Machine    1020 


Landis  Tool  Co. : 

Crank    Grinder    760 

Langelier   Mfg.    Co.: 

Hrgh-.Speed    Bench    Drill     1,5,5 

Tube    Swaging    Macliine     250 

Semi-Autoniatic  Tapping   Machine    423 

Shrapnel    Machines    674 

Lapointe  Co.,  J.  N. : 

Broach   Grinder    .513 

Laps    and    Lapping    976 

Lapping   Small   Work,    Grinding   and.      Eben    Lea  141 
La  Salle,   Edmund   B.: 

Proportioning  Steel   Hoops   for   Wooden   Tanks  105 
Lathe,    see    also    Bench.    Turret, 

Lathe,     "American'*    Portable 519 

Lathe,    American    Projectile    680 

Lathe,    Barnes  Screv%-Cutting   Engine 70 

I.dthe,    Blount    Motor-Driven 842 

Lathe,    Bridgeford  Projectile    939 

Lathe  Chuck,   Truing  Up  a.     George  L.   Colburn  232 

Lathe  Chucks   from   Sticking,    Preventing 748 

Lathe  Chucks.    Kipnis  Automatic   Drill  and 514 

Lathe  Correction,    Buffing    336 

Lathe.    Cutting   Coarse   Threads   on    a    Standard. 

Luther    C.    Scott     921 

Lathe.    Dalton    6-Inch    843 

Lathe,    Dalton    Bench    166 

Lathe    Design,    Improved    Feature   of 764 

I,atlie  Dog.   A  Safety.     Henry  Hosking 321 

Lathe    Dog.    Safety    337 

Lathe.    Drilling    431 

Lathe.    Driving   Wheel    847 

Lathe.    FaIrt>anks-Morse    Manufacturing    1023 

Lathe.    "Frankfort"   Polishing ,'514 

Lathe.    Greaves-Glusman    24-Inch 60 

Lathe,    Heavy    Geared    Head 432 

Lathe    into    a     Semi-Automatlc    Machine,     Con- 

'■TtlnB    534 

Lathe  Job.   A   Universal.     N.    I.   Mosher 49:i 

Lathe.     Libby    Combination    Bar    and    Chucking 

Turret     73 

Ijathe,    Motor   Drive    for    "Cisco." 3*26 

Lathe,  Motor-Driven-or  Single-Pulley   ]  251 

Lathe,    New    Britain    Buffing 239 

Lathe,   Piston    Ring   600 

Lathe,    Projectile    1030 

I>athe,    Projectile    Turning 43i 

Lathe,    Putnam   Gap    166 

Lathe,    Rahn-Larmon   30- Inch  Geared   Head 683 

Lathe,     Rapid     Piston     Turning    on     a     Double- 
Spindle   Turret    113 

Lathe,    Single-Purpose    !..10Q0 

Lathe,     Sliteen-Inch 432 

loathe,    Sloan   &   Chace   Automatic .'.  163 

Lathe,    Springfield    Single-Pulley    250 

Ijithe    Tailstock,    Quick-Acting    916 

Lathe,    United    Roll  Turning    2.50 

Lathe,    W.    P.    Davis   Turret    !!!!l025 

Lathe   with   Quick   Change   of   Swing.    Hardlnge 

Precision    303 

loathe   Work,   Jack   for  Truing  Up,      Wiillaiu   S. 

Rowell    832 

Lathe   Work   on   All   Geared  Gang   Drills,    Doing  740 

Lathe   Work,    Toolpost   for   Heavy 214 

Lathes,    18-Inch     '. ' '  qqq 

Lathes  for  Cutting  Threads  of  Coarse  Lead  and 

Odd    Pitch.      Henry    M.    Wood 47 

Lathes,    Gardner   Polishing    681 

Lathes,     NIIes-Bement-Bond     Projectile 926 

Lathes.    Rockford   13-Inch    "Economy" '.   1-39 

Lathes.   Some  T.vpes  of  Automobile'  Crankshaft. 

J.    C.    Spence     569 

Lathes,    Some   T.vpes  of  Automobile  Crankshaft. 

William    O.    Strauss    400 

Lathes.  Warner  &  Swasey  Turret 511 

Ijayont,    Economical  Shop.      R.   F.   Hill 321 

Lea,  Eben; 

Grinding    and    Lapping    Small    Work 141 

Profile    Milling    and    Grinding 821 

External    Scale    Depth    Gage     .'   828 

Leaf  Strom,    John: 

Cost   Data   and    the   Drafting-Room 318 

Making    a    Ribbed    Die    744 

Multiple     Hand     Punch 747 

Leahy,   M.  T.;  

Planing  a   Block  Square    144 

Leg.    New   Britain    Bench 63 

Legal    Decisions    Involving    Machinery,    Recent; 
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Lehigh  Clutch  Co.: 

Rim   Friction   Clutch 10,30 

Level,    Combination    Pocket    Rule    and..  "50 

Lewis,   E.  St.   Elmo.   Personal  of 82 

Lewis    Formula    for    Strength    of    Gear    Teetii' 

Convenient    Forms    of.      J.    H.    Carver 99 

Libby    Combination    Bar    and    Chucking    'Turret 

Lathe     73 

Liddle.   F.   E..   Personal  of   .]].\\. ....... .[[...  .146 

Libermann,    Paul    B.,    Personal   of...  771 

Lincoln   Electric  Co.: 

Arc  Welding  Machine   1027 

Lincoln's   Gettysburg  Speech.    Parody   on.      Leoii 

RudskI    125 

Lincoln.    Louis  A..    Oliituary  of    "  ]  .*  346 

Linderman    Machine   Co.: 

Universal  Machine  Tool    146 

Lindgren  Co.,   F.   W.: 

High-Speed    Drill    sin 

High-Speed     Drill     044 

Link-Belt  Co.:  

Electric    Hoist     753 

Literature.    Classification    of 910 

Literature.      Indexing     Technical.       Waiter     G. 

Lohmeyer     qqi 

"Little   David"    Rivet    "Hmtn- .'.'.'.'.'.'.'.'.'.'.'.'.',.'.   JM 

LJungstrom   Turbine.   The    475 

Load     for    Journal     Bearings,     Chart    for    Safe 

Alan   M,   Bennett    321 

Ix)catlng  and  Clamping  Accessories,  Inter- 
changeable       707 

Lock,  H.  &  A..  Co. : 

Punch    Press    Sa  fegua  rd     165 


Lock-Nut,     Set-Screw I65 

Locomobile  Co.  of  America: 

Production      Methods     from      the     IjOcomobllc 

Factory     177 

Locomobile    Factory,    Production    Methods    from 

the.     Chester  L.   Lucas    177 

Locomotor.  Tile    3^.5 

Lodge  &  Shipley  Machine  Tool  Co.: 

Drilling    Lathe     431 

Lolimeyer.  Walter  G.: 

Indexing   Technical    Literature    901 

l/ong.    L.    G.: 

Lubrication    of   Ball    Bearings 914 

Lourie  Mfg  Co.: 

Arbor   Press    165 

Love,    L.    S.,    Personal   of 1032 

Lubricant  Pump.   F,   E.  Wells 679 

Lubricant.    Talc    as    a 371 

Lubricating    Oils    for    Traction    Engine    jlotors 

Test   of    24 

Lubrication  of  Ball  Bearings.     L.  G.  Long...!!  914 
Lucas,   Chester  L, ; 

Indexing    Tools    for    Notching    Armature    and 
Field    Disks     25 

Making  a   Set  of  Single  Type  Armature  Disk 
Notching    Tools    92 

Production      Methods      from    the      Locomobile 
Factory     177 

The    Tolford    Ball    Grinding    Maciiine! !!!!!! !  3la 

The   Practical   Side   of   Sherardlzing 361 

Drawing  Metal  Tubes  of  Special  Section 457 

Wire-Winding  Big  Guns  for  Uncle  Sam 529 

Luck,  Gus  J.: 

Model   Reynolds   Girder   Frame   Corliss   Engine  665 

Involute   Gear   Tooth    Forming   Device     .  716 

Lufkin   Rule  Co.: 

Tape    Threader    6.5 

Combination   Pocket   Rule   and   Level    !  250 

Lymn,    Arthur    H.,    Personal    of 346 

H 

McCoy,    R,    E. : 
The   Adjustable   Wedge   Stop   in   Jig  and   Fix- 
ture   Design    605 

McCray.   H.   E.:  

C.vlinder   Testing    Gage    749 

McDemiid,    H.    B. :  

Machining  Recoil  Cylinders  for  Big  Guns   . . .   1010 
McFarlane,   K.   D. ; 

Geometrical    Constructions    6e« 

McGIIl   Metal   Co. :  

Die-Cast   Bronze  Machine  Parts    520 

Mcintosh.   Mrs.   Frances  A.  W..  Personal  of 433 

McKenna,    Roy    C,    Personal   of 1032 

McKIbbin,    W.    B.:  

Proper    Eye    Protection 296 

Mabley.   Carlton   R.,   Personal  of    689 

MacArthur.    J.    E.,    Personal  of    994 

MacCard,    C.    W.,    Obituary   of    !!!!  771 

Machine,   Developing  a   New.     William  c!  Glass  992 

Machine  Tool  Design.   Modern 17 

Machine  Tool.    Linderman    Universal    ..!!!!!!!!  164 
Machine  Tools  and   Appliances   are  Sized,    How! 

Fred    Horner    437 

Machine  Tools,   Conservatism  In   Redesigning!!!!  366 

-Machine  Tools,   Foreign  Orders  for   2S1 

-Machine   Tools    for   Foreign    Shipment,    Packing. 

J.    A.    Purer    2OO 

Machine   Tools    for   Spain    !!!!!!!!!!!  167 

Machine  Tools,   German  Definitions  of   ..!!!!!!     235 

Machine  Tools.   Hints  on   Selling    367 

.Machine  Tools.    Prices  for  Second-Hand !!!  414 

Machine    Tools,    .South    American    Markets    for! 

B.     Olney    Hough     545 

.Machine    Tools,    The    Valuation    of.      George    i,'. 

Colburn     703 

Machines.   The  Spacing  of    !!!!!!!!!!!!!  723 

Machinery  in  Sweden   and   Norway    !!!!!!!!!!!!  199 

Machinery    "Put   Him   Wi.se." 1016 

-Machinery,    Recent   Legal   Decisions   Invoiving: 
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.Machining    Castings    in     the    Automatic    Screw 

Machine.     E.    Whitney 3g] 

Machining    Flywheels    813 

Machining  Irregular  Contours.     Albert  a!  bowd  536 
Machining     Motor     Cycle     Parts.       Douglas     T. 

Hamilton    377 

Machining  Shrapnel  Shells.     Douglas  T.    Htiinil- 

ton gi9 

Machining.  The  Effect  of  Design  on  the  Cost  of! 

Albert     A.     Dowd 278 

Machinists,     E.ve    Protection    for    Grinders'  aiid!" 

H.    W.    Davie    570 

MacLachlan,    R.    C. :, 

A    Filing    Kink ,55 

Truing    Files    ! ! ! ! !  1009 

.Magazine   Attachment,    A   Simple.     K.    wilitiiey  .812 

Magnets.    Dangers    of    Lifting 2aj 

Magnets    Made    In    America.    Permanent !       856 

Magnetic    Chuck.    Blanchard    678 

Mahon.   John: 

.Making    an    Index    Plate 195 

Grinding    vs.    Milling    !  315 

Accurate   Tapered    Plug   Gages !!!  320 

Maintaining    a    Manufacturing    Business,    Bliild- 

ing   Up   and    454 

Management,    Scientific    !!!!!!!!!  sS"^ 

Mandrel  for  Turning   Parallel  Surfaces.    'Arthur 

E.    Blofield     340 

Mandrels,  Alr-Operated  Chucks  and.    E.  F.  Lake  476 

Manganese   Steel.    Improved    4:10 

Manufacture.   On  Specialization  in 338 

.Marine  Use,  Combustion   Engine  for 94" 

-Markets,     Entering    Foreign     !!!!!! 088 

Markham,   E.    R..   Personal  of !..  771 

Marking  Machine.    Noble   tc   Weslbrook  4"8 

Marvin  &  easier  Co.; 

Boring    Heads    591 

Master  Car   Builders'   Association,    Annnal    Coii- 

ventlon     942 

Materials    of    Engineering    Construction !!!     903 

.Materials.   Strength  of   ogj 

Mathematics    In    Contributions    ...!!!!! 640 


Mathematin  In  the  Tool  Room.     U  C.  Baffner.  1006 
MatbisoD.    A.    J.: 

Ring     Wheels     and     Solid     Wheals     for     Disk 

Grinding     220 

Malhi^w.   H.  T..  Personal  of   9*4 

Maroh.    Frank    II.: 

Klimrcs   and    Machini-s   tor    Wire    FormlnK 8 

Tli<-    Manufartoro    of    Chain— I "10 

The    .Manufartur?    of    Chain— 2 817 

Maysllles.   J.    H..    Personal   of    170 

.Measuring  Tool.   Thread.     Gu7  H.  Gardner 'SM 

"Mechanical    Guinea."    A .5KM 

Mechanical    Powers    r>»4 

"Mechanical"     War.     A -l'-^ 

Mechanic's   Progress.   Chart    for    lleconllng 1144 

Mclal     Awards.     Safely 570 

Meier.    Kdnard    I>..    Obituary   of    4.18 

Merchandliing    Ideas    280 

Mesta    Machine  Co.: 

Steam  Hvdranlic    Press    1«!0 

Melal   Cutting    Band    Saw    «>^ 

Metal    Spraying    Process.    The    Scl«H>p    7li 

.Metals    with    Toothless    Disks.    Cutting 10(1 

Meialwood  Mfg.  Co.: 

Hydraulic    Press     »™> 

Portable  Hydraulic   Forcing   Press 763 

Meter.    Compressed   Air    703 

Metric     Drawing     7.10 

Meyer,   Arthur  E..    Personal  of 340 

Meyer.    Arthur  K..   Personal  of 6»» 

Meyer.   Christian   F.: 

Three   Adaptable   Milling   Filtures !«!- 

Meyncke.   George  M.: 

Jig    and    Fixture    Mechanisms 970 

Mica   Insulators.  Sub-Press  for  Blanking.   W.   C. 

Betl     407 

Micrometer,    Brown    &    Sharpe 756 

Micrometer    Caliper    as   a    Machine   Shop   Gage. 

J.   T.   Sloeomb    306 

Micrometer    Caliper.    How    We    Came    to    Have 

the.       Luther    D.     Ilurllugame 777 

Micrometer,     How     We     Came     to     Have     the 

Slocouib.     J.   T.   Sloeomb 99» 

Micrometer.    Sloeomb    Bench    501 

Micrometer.    Sloeomb    Bullet    Jacket 757 

Micrometer.    Sloeomb    Direct  Reading 326 

Middle  West: 

A    Dial    Press    Kink 232 

Mill.    Cold-Rolling     684 

Mills.   Holder   for   End.     J.   P.    Brophy 824 

Miller.    Fred   J..    Personal   of    526 

Miller.    Hendey    No.    5    Lincoln 247 

Miller.    Hendey    No.    16   Duplex   IJncoln    70 

Miller.    Rockford    No.   2  Universal 249 

Miller.    Slab    521 

Miller.  S.   W.: 

FInies    for    Oiy-Acetjlene    Welding 786 

Fluxes    for  Oiy-Acetylene   Welding 1007 

Miller.    Turbine    Bucket    251 

Millers  Falls  Co.: 

Swivel    Vise    for    Hacksaw    Machine 251 

Bench     Drills     763 

Milling   and   Grinding.    Pronie.      Bben    Lea 821 

Milling      and      Shaving      Operation      on      Pistol 

Frames.     Sweep     080 

Milling    Attachment     763 

Milling   Attachment.    Brown    A  Sharpe   Spiral...  932 
Milling    Attachment    for    Cutting    Short    Spirals, 

B.    &    S 324 

Milling  Attachment.    Oarvln   Square-Hex 838 

.Milling     Attachments.     Interesting.       Leigh     J. 

Rodgers     272 

Milling   Cutter,   see  also  Cntter. 

Milling    Cutters.    Interlocking.      Correspondent..  Oil 

Milling,    Fast   Continuous 998 

MIlliriE   Fixture.   An    Eight-Dollar  Straddle 368 

Mlllii.E   Fixture.  Connecting  Rod.     K.  W.  Clarke  917 
.Milling    Fljture    for   Splitting   Cylindrical    Work. 

William    II.    Wolfgang    920 

Milling    Fixture.    S<|nare-End.      O.   A.    Webster.  .1009 
Milling     Fixture.     Inlversal     Keyseat.       0.     A. 

Wet)Sler     745 

Milling   Fixture   with  a   Koock-Out  Attachment. 

F.     W.     linrrows     410 

Milling.    Fixtures  for  Continuous   Rotary.     Alwln 

B.    Bacliniaan     351 

Milling    Fixtures.    Three  '  Adoplable.      Cbrlstlan 

K.    Meyer     902 

Milling,   Grinding   vs.    John   Mahon    315 

Milling.      Indexing      Attachments      for      Rack. 

Hbrane    144 

Milling  Machine,    Rement  Boring.   Drilling  and..     50 
Milling  Machine   Boring-Bar.      Arthur   A.    Baum- 

gartner    S18 

Milling    .Machine.     Compound     Indexing    on    the. 

John    A.    Hinckley    1005 

Milling    Machine.    Duplex     251 

Milling    Machine.    Duplex     4.12 

Milling    Machine.    Duplex     939 

.Milling    Machine.    Desterlein     ni>."i 

.Milling    Machine.    Slot     2.'iO 

Milling    Machine.    Standard    Dial     504 

.Milling    Machine,    Standard    Manufarluring .n2 

Milling    .Machine    Tables.    Grinding 771 

Milling     Machine.     Turning     a     Ball     on     the. 

rieorge    Slider    407 

Milling    Machine.    Tnlversal    000 

Milling    Machine,    Vertical    531 

Milling    Machine,     Vertical    fthrapnel 040 

Milling     Spiral     Gears,     Fixture     for.       I(.     A. 

Black     91« 

Millholland.    Jr..    W,    K..    Personal    of f)2 

Mllllinllsnd    Ti'.l    Co.: 

guick fhang.-    Drill    Chuck    939 

Mlllon.    Wllliain   <l  : 

The    Right    War    In    Make    Figures 583 

Mine  at   the  San   Francisco  Rxpnalllnn.   A    113 

Miner.    K.     H.: 

Wire   Prn.lncla   and   Wire   rorming   Machine..     W> 

Miner     F     I!       Perxmal    of OW 

y,:-- '■■-■     ('..inslrlal    F.<lucatlou   Hurley MW 

"  ring    Co.: 

Welding    Torch 910 

*    Machine  Co.; 

niM 

'  .   Mne«     41.-, 

iMrIng  Reparal'irs.    Die  Casting. .  Ma 
>                      '     Cast    Nameplales.    Making    Her 

■     nil        Ilwnrd    K.     Ilanimoml     KA 

Mfddlng      Principles    of.      J.    A.    Hhelly 57 

M..linp   T<K.l   Co  : 

Tapping     Altarhmcnt     IRI 

Drilling    Machine     .                                                  . .  32& 


Cylinder    Boring    Machine    931 

Tapping     Machine     1019 

"Monarch"    Ball  Bearing,    Hess-Brlght    327 

Monarch    Engineering   &   Mfg.    Co.: 

Forge     763 

Monarch  Machine  Co.: 

IS-Jnch    Ijilhea    600 

Montgomerv.   n.  M.,   Personal  of   1032 

Moore,    Charles    A,,    Obituary    of    4.16 

.Morris.   George  B.: 

PlerceArrow    Safety    Axioms    30 

Morrison.   Egbert  R.: 

W  ire    Siirings    558 

.Mosher.   N.   I.: 

An    rnusual    I,athe    Job 493 

Intenial    Grinding    Attachment     4WV 

Tlie   EITect  of  a    l-eaky  Propeller  Hul tKW 

The   PItcho ter  and    Its   fse 923 

Turning.  Gashing  and  Hobhing  Worm-wheels.  969 
Motch    &    Merrywenther    Machinery    Co.: 

Shrapnel-Shcll     Banding     Press     938 

Motion    Pictures   are    Made.    How 44.'i 

Motion   Pictures.  Safety  First  end 27S 

.Motor   Boat    in    the   World.    The   Fastest 492 

Motor     Cycle     Parts,     Machining.       Douglas     T. 

Hamilton      .177 

Motor    Drive    for    Boring    Machine,    Reversing    . .  432 

Motor   Drive   for   Cincinnati   Planer    425 

Motor   Drive   for   "Cisco"   Lathe    326 

.Motor.    Eck    Direct-Current    840 

Motor.   Kimble  Adjustable  Speed    592 

Motor     Pistons,     .Making     Aero,       Douglas     T. 

Hnmlllon      .100 

Motor    Starters,    Allen  Bradley    251 

Motor.    Westinghouse    Induction    510 

Motors.    Self-Starting    Alternating   Current 72 

Motors.   Success  of   Rotary    789 

Motors.    Tests   of    Lnlirlcating   Oils    for   Traction 

Engine     24 

Mott  Sand   Blast  Mfg.  Co.: 

.Sand    Blasting    Machine    940 

Moving-Picture     Machine     Cross-Pins.      Fixture 

for  Machining.     Harry  G.  Thayer 922 

Moving  Pictures  in  Scientlflc  Research  Work 180 

Moving  Pictures,  on   Producing  Mechanical 455 

.Mueller  Louis: 

Telescopic    Socket    Wrench    335 

MultiCufting    Turning    Tools,     Adjustable    and. 

Frank    H.    Mnyoh 302 

Multiple    Machine.    Ray 3.13 

Mummert-Dixon  Co.: 

Facing    Tool     521 

Munitions  of  War,   Cost  of   4(Ki 

Murphy.   H.    D.: 

Overhead    Cost     49 

Real    Efliciency   in   Manufacturing 141 

Murphy.     H.     E. : 

Planing    a    Block    Square    495 

Murphy,   Howard  C,   Personal  of   433 

Mursch.    William: 

A    Brass    Milling    Cutter   for   Hard    Rubber 232 

Cutoff  Tool   for  Small   Pins .178 

Muther,    Ellis  J..    Personal  of    257 

ir 

Nameplates,     Federal 429 

Nameplates,    Making    Sectional    Molds    for    Die- 
Cast.      Edward    K.    Hammond 554 

Narrow    Guide,    The    710 

"Nacto"    -No.   .10  Multiple  Spindle   Drill 64 

National-Acme  Mfg.  Co.: 

Knurling    Head    165 

Die    Heads     621 

National     Association    of    Corporation     Schools. 
Convention    of    739 

National     Association     of     Corporation     Schools, 
Convention    of    943 

National    Automatic   Tool    Co,: 

"Natco"    Multiple  Spindle    Drill    64 

Multiple    Spindle    Drill    337 

National  Electrl.-  Welder  Co,: 

Electric     Welder      165 

Spot    Welding    Machine    1027 

National     Machine     Tool     Builders'     As.soclatloo 
Convention      262 

National     Machine    Tool     Builders'     Association. 
Convention    of    848 

National  MacbineiT  Co.: 

Anrnmatic    Nut    Tapper 515 

Bolt    Header    8.13 

National    Metal   Trades   Association,    Convention 
of      769 

National  Reputation.  Guarding  Our  900 

National   Umbrella   Frame   Co.: 
Ix)ck  Washer   432 

Near.    N.   G.: 

Sending    Announcements    of    Catalogues 745 

To   Enlarge  or   Reduce  Drawings    8.12 

Nehles   Alloy  Co..   Carl: 
Pyrometric  Paste    424 

Nell.    George    E..    Personal   of    1032 

Nell   ft   Smith    Electric  Tool    Co.: 

Portable    Electric   Center   Grinder 63 

Heavy  Duty    Grinder    9.16 

New  Britain   Machine  Co.: 

Bench    I#g     03 

Bufllng    Lathe    239 

<-orrectlon      3,10 

SIx-Splndle  Automatic  Screw  Machine 751 

Newell.    Frederick   Ilaynea.   Personal  of 8.-18 

Neiv    Haven    Trolley    Supply    Co.: 
Universal     Counter     1027 

New  Jersey  Meter  Co.: 
Compressed    Air    Meier    763 

Newton   Machine  Tool   Works,    Inc.: 

Cold    Saw    14l> 

Saw    and    Rotary    Planers    24« 

Slot    Milling    Machine    250 

Turbine    Bucket    Miller    251 

22-Inch    Cr.hl    Saw    3.^1 

Slotting     Machine      4.12 

Duplex    Milling    Machine    4.TJ 

Keysealing    Machine    >4,12 

Slab    Miller     R21 

Small    Slotting    Machine    ;7lVI 

Vertical    Slabbing    Machine    845 

Rotary    Cutting  Off    Machln*    1(KJ 

Niagara   Machine  «  Tool  Worka: 
Heavy    Beading    Machine    147 

Night    Force.    Organlnlng    a OOS 

Nile.  Ilemcnt  Pond   Co,: 

llnring.    Drilling    and    Milling    Machine n» 

Shaft   Turning   Operallnn.  at    the   Pond   Shops.  101 

Pn.Jecllle    Turning    Ijiihe 432 

Boring     Mill      510 

Three    Projectile    Making    Machines    «W4 

ProJerlUe     f.alhe.     fl'JO 

Nile.  Tool    Work.  Co  : 

Driving    Wheel     Lathe     817 

10 


Noble  *  Westbrook   Mfg.   Co.: 

Marking    Machine     ^ 

Noise  and  loduslrial  Accidents   321 

Noise  on  Workmeu.   Influence  of  454 

-Northern    Engineering    Works: 

Electric    Crane     Trolley 432 

Norton  Grinding  Co.: 

Grinding    Machine    600 

Norway.    .Machinery    in    Sweden    and 19i* 

Notching  Tools.    Making   a   Set  of  SIng'e  Type 

Armature    Disk.     Cheater  L.    Lucas 9'-' 

Numbering     Machine     0^ 

Numbering    Stencil,    Kelsey    244 

Nut   Making,    Bolt  and,     Douglas  T,   Hamilton..  38:1 

-Nut   Tapper.    "National"    Automatic 515 

Nuts   for  Squirrels  and  Squirrels   for   Nuls lOlii 

0 
Cakes  Pressed  Steel  Co.: 

Steel     Pulley     2.10 

Oesterlein   Machine  Co.: 

Milling     Machines     665 

Ohio   Reamer  Co.: 

Expansion   Shell   Reamer   564 

Ohrenschall.    Charles   S. : 

Converting    Electrical    Units    Into    Horsepower  764 

Oll-Can.    Oil-Rlgbt    Overhead     lOta 

Oil  Filter.   Cream  Separator  Used   as  an.     A.   J. 

Humphrey      319 

Oil.  To  Prevent  Gumming  of  Machines  by  Mix- 
ture   of    Starch    and 'SSX 

Oil-Right  Overhead  Oil-Can  Co.: 

Oll-Can      1023 

Oils  for  Traction   Engine  Motors.  Tests  of  Lob- 

ricatlng      24 

Oiler.    Blggar    Bros.    "Oil    First" 24X. 

Oiling  Taps  When  Tapping  Cast  Iron,  On.i 7.10 

O.   K.   Clutch  &  Machinery  Co.: 

Clutch     COO 

O.   K.   Tool-Holder  Co.: 

Alternote    Angle    .Milling    Cutter    2.'!S 

O'Malley,   A.  J.: 

.staple    Bending    Die    228 

Onnes.    Heike    Kamerllngh.    Personal  of 8.IS 

Orders  of  the  Boss.  Carrying  out  the.    Con  Wise       7 
Ordering  Tools  and  Supplies   in   the   Factory.      P. 

W.    Blair    745 

Otto  &  Grayson  Mfg.  Co.: 

Bench    Die    Grinder     940 

Overhead    Cost.      H.    D.    Murphy    4» 

Overkamp.   C.  H..   Personal  of 8.18 

Oxy-.^lcetylene    W^elding    Equipment 432 

Oxy-Acetylene     Welding,     Fluxes     for.       S.     W. 

Miller      780 

Oxy-Acetylene   Welding   lor   Building   Flat  Spots 

on    I-ocomotive    Driving    Wheels 727 

Oxy-Acetylene   Welding   OutBt 3.17 

Oxy-Acetylene     Welding    OutBt 704 

P 
Packing    Machine    Tools    for    Foreign    Shipment. 

J-    A.    Purer    200 

Page.    Edward    C.   Obituary   of    4:»; 

Painting    Machine.    Shrapnel    Shell    701 

Painting    Rack.    Shrapnel    Shell.      James   Ham- 
ilton        832 

Panama    Canal,    Opening   of    80 

l*anama-Paciflc   International   Exposition   Not   to 

Postponed     107 

Paper.    Restoring   Van   Dyke.      E.   J.   G.    Phillips  ,183 

Parallel    Attachment,    Simplex    1021 

I*arker,   Lee  IL.   Personal  of   771 

Parody    on    Lincoln's    Gettysburg    Speech,      Leon 

Rudskl    12.1 

Parry,    David   M.,   Obituary  of    8.V. 

Paste.    Nehls    Pyrometric     4'24 

"Patent  Bee."  The.     H.   W.   Weisgerber 88 

Patent    Decision.    Important    604 

Patent.     Interferences,     Regulation    of 943 

Patent    I.*^gislatlon.     Important     162 

Patent  on  Erasing  Attachment  for  a  Typewriter 

Machine    28 

Patent     Rights.     Selling     307 

I'atent  SpeciOcatlons  In  Great  Britain,  Prlc*  of 

Printed     4:*' 

Patents    from    a    Patent    Attorney's    Viewpoint. 

Ford    W,    Harris    .19 

Patents  in  Great  Britain.  German ".tis 

Patents.     Suggestions     Regarding     the     Develop- 
ment of.      Frederick    C.    Frank    320 

Patents.    The    Value   of    .16.1 

Patents,    Working    Foreign    SfiC 

PattetB  Grinder.   Besly  Gear  Tooth 153 

Patterns.    Design   and   Construction  of  Klllptlral 

Gear.      Alfred    Brown     18,* 

Paxton,   Waldo: 

Use  of  Copper  Electroplate  In   Casehantenlng.   4im 

Pa.vne.   J.    W.,   Personal  of S'JO 

Peddle,  John: 

Spikes    on     Ijidder    Feet 14? 

Adjusting     Glhs      227 

Pertrick  Tool  &  Machine  Co.: 

Pipe     Bending     Machine     62 

Peerless  Machinery  Co.: 

Drill   and    Reamer   Holder    8.18 

Pen    Point.    An    Impr.ive<l 232 

Pen.    Special    W.x»len    Drafting.      R.    F.    P..hle..   316 
Pennsylvania     Railroad.     Extensive     Installation 

of    Automatic    signals    on 24 

Perfection    Automobile    Spring   Co.: 

AutomUdle    Spring    Wheel    12S 

Perkins   Co..    Henry: 

Adjustable    Strap    Su|tport    250 

Perkins.    J.     E.: 

Automatic    Screw    Machine    265 

Pearsons  Arler  Machine  Co.: 

".Model   A"    Rotary   Surface  Grinder    933 

Peter  Bros.   Mfg.   Co.: 

Tapping    Chuck    and    Tapping    Attachments...   Iffil 
Peltersson.    F.    E. : 

Pn.traclnr   Ball   Bearing 227 

Phillips.    E.   J.    G.: 

Cover   Sheets    for   Tracing 227 

Restoring    Van    Dyke   Paper    5.S3 

Phosphor-Bronse    Hearings.    Cooling    Qverhealei)  4IR 

Photograph    Displaying    lievic* 940 

Pliotographing   on    Both    Side*   of   ■    Hheel.    Ma- 
chine   for    640 

Photostat   and    Its   Use,    The.      Lnther   !>,    Bur 

llngame    651 

PIckflng— Machine    .Shop    Term    Illustrilnl 469 

Pierce- Arrow    Motor   Car  Co,: 

Panld    Boring   and    Reaming  of    Babhitt-Llned 

Bushings     40 

Safely    Axioms    no 

Pierce,  Correction  In  Obituary  of  T.   B M7 

Pierce.  John  V,: 
Improved    Drop    Release    for    Ponntlrj    Hcrap 
Breaker    40)1 


Adams 
Pinkn 


T.   B.,  Obituary  of   

Test   of   rower  Forcing   Press 

Preventing    Broken     Feed.       Clyde 

B.  i).' 


Safeguard   for. 


251 


243 


...^    Angle    of   Torsion i^f 

Distance    Between    Shaft    Bearings ^IS 

Allowable    Friction   Values iSJS 

Pins.      Method      of      Making      Sleeve-Retaming. 

Charles     Doescber     .,•■•. •  •  1*> 

Pipe     Bending,     Allowances     in.       ^  lUiam     » . 

Fischer     

Pipe   Bending.   Allowances  in.      R.   A.   Wright..     53 

Pipe    Bending    Machine.    Itmliich    b- 

Plpe    Machine,    Landis     •■ i"-y 

Pipe    Machine,    Threading    and    Cuttiiigon Mi 

Piping,    Concealed    "JJi 

Pistol    Frames,    Sweep -Milling    Operations    on.,  bsh 

Piston    Fits.   Allowances   for   C.as    Engine 4H1 

Piston    Ring    Lathe    ^ 

Piston    Ring,    Triple   Eccentric    »>« 

Piston    Ring    Remover,    Wilhelra    o^l 

Piston    Rings,    Steel    ??f 

Piston    Rods.    Vanadium    Steel    for   Hammer -il 

Piston   Rings,   Steel.     N.   W.    Kaunitz S^l 

Piston   Rings,    Steel.      H.    R.    Talmage    .8-1 

Piston     Turning     on     a     Double-Spindle     Turret 

Lathe,     Rapid     :;,••■ 

Piston    Used    for    a    Core    Box,     Old.       Arthur  _ 

F.     Albert .i48 

Pistons,    Chucking   Ring  and  Jaw   Extension   'or 

Turning.      Henry    Doren ^.1010 

Pistons,     Making     Aero     Motor.        Douglas      L. 

Hamilton      ■•.•,- ^^ 

Pitch    Depth,    Formulas    for    Chordal    Thickness 

and   Corrected.     James  T.   Brockway    •.     3C 

Pitch    Diameters   of    Ball    Bearings.      George    C. 

Hannermann ; A;"' 

Pitch    Diameter    of    Driving    and    Driven    OUain 

Sprockets     ^'  ■•■•," ' 

Pitch  Diameter  of  90-Degree  Threads.    Hercules 

Smart    .•-•■,•■•,;■•,■ Qoq 

Pitchometer  and  Its  Use.     X.   I.  Mosher  923 

Pittsburg  Emery  VFheel  Co.: 

Safetv    Hood    for    Grinding    Machines bOO 

Pittsburg    Instrument    &    Machine    Co.: 

Weight     Calculating     Instrument lor> 

Hardness    Testing    Machine b»4 

T.ock-Joint   Caliper    ob 

Pittsburg   Machine   Tool    Co.: 

Projectile    Lathe     1030 

Planer     Cincinnati    Slide    Plate 51i 

Planer,    Gleason    30-Foot    Herringbone    and    Spur 

Oear  ^"^ 

Planer   Jol),    An    Unusual.      E.    M.    Bldwell 830 

Planer,  Motor  Drive  tor  Cincinnati 4J5 

Planer,    Open-Side    ;,;•■■,■• 'j  '       5? 

Planers,    Circular    Attachment    for    Cleveland..     60 

Planers,    Newton    Saw    and    Rotary -4b 

Planing    a    Block    Square,      M.    T.    Leahy 144 

Paning  a  Block   Square.      H.   Murphy    49o 

Planing  a  Block  Square.      Fred  Boehmer   919 

Planing  Machine.    Four-Head 10-7 

Plank    Flexible    Shaft   Machine    Co.: 

Ilniversal    Joint     'V" 

Pletz.    Arthur  C,    Personal  of    689 

Plier,   Billings  &  Spencer   P.ox  Joint 151 

Pliers,    Smith    "Enchased   Joint" •■;••• °|- 

Pliers,   Stiff  Wire-Cutting.      Robert  Gnmshaw..  669 
Plotz  Iron  Works,  William: 

Emery    Wheel    Guard ;•■■;,••, sS 

Plug  Gages.    Accurate   Tapered.     John    Mahon...iJ-0 
Pohle.   R.  F.:  „- 

Special    Wooden    Drafting    PeO ■J^b 

Poliakoff.  R.:  .„  „  ... 

How  the  Chisel  Point  of  a  Drill  Wears :^i 

Poliakoff,    R.,    Personal   of    l/L' 

Polishing     Aluminum     Castings •>' 

Polishing  and  Grinding  Machine,   F.   E.   Wells..  4-J 

Polishing  Diamond   Dies,   A  New  Method  of 2i9 

Polisliing    Lathe,     "Frankfort" ol4 

Polisliing    Lathes.    Gardner    n?i 

Polishing    Machine     b£( 

Polishing    Machine,    Challenge    -«? 

Polishing    Maclrine,     Grinding    and ,,......  S4i 

Porcelain    Insulators,    Grinding    the    Ends    of...  49- 
Porter  Cable  Co.: 

Compound    Cross-Feed    Handles... lO-j 

Postage    Nuisance.    The    Short-Paul M4 

Postage    on    American    Mail    for    Foreign    Coun- 

tries.    Insufficient    ;,■•••-,■ 

Postage,     Once     More— Short     Foreigu,       F.     J.  ^_ 

CuUen      •"** 

Potter   &   Johnston: 

Machining    Shrapnel    Shell    oi- 

Potts.    S.    W.,    Personal   of    ^'0 

Pottstown   Machine    Co: 

Semi-Automatic     Union     Machine ^i' 

Power    Development,    Large    Hydro-Electrio »•^■ 

Power  Forcing  Press  Pinion,   Test  of..........    i  lO 

Power   Required   to   Cup   a   36-Inch   Tank  Head. 

Otto  S.   Beyer    iOj 

Powers,     Mechanical     • •''JJ 

Practice  In  Machine  Design,  Theory  and »x 

Pratt,    C.    E.,    Personal    of    ........  J-b 

Precipitation   of   Suspended    Matter.    Electrical.,    i  lO 
Precision    Metiiod    of    Measuring    Angles.      Wil- 
liam   S.    Rowell    • il-' 

Prentiss.    George    W.,    Obituary    of m 

Press — See     also     Punch . 

Ech'os  'from   the   Repair  Shop JJ'; 

Press,    Cleveland   Heavy   Double   Crank    Power..  ini> 

Press,    Drawing ''^J 

Press,    Perracute    Adjustable    nj 

Press,    Ferracute   Foot    Ibb 

Press,   Geier   No,   .3A  Straightening ]02n 

Press,    Horizontal    Forcing    oM 

Press,    Hydraulic ■ J-™ 

Press,   Hvdranllc  Broaching  and  Forcing    241 

Press,    Hydraulic    Inverted    Forcing..... 93i 

Press,    Hydraulic   Shrapnel    Billet    Piercing I«£ 

Press,    Ixinrie   Arbor .- r't,;';; 

Press,    Motch    &    Merryweather    Shrapnel    Shell 

Banding    Press ;'-'^ 

Press.   Optical  Tool   Co.'s  Sub- ■•_<) 

Press    Pinion.    Test   of    Power    Forcing nO 

Press,    Portable    Hydraulic    Forcmg '"-^ 

Press   Safeguard,    Power    f^- 

Press    Safeguard.    Superior    Power Ibb 

Press,    Springfield    Bench-Straightening     62 

Press,    Steam-Hydraulic     10.iO 

Press,    Toledo   HIgli-Speed   Forging J-;- 

Press  Tools  for  Making  a  Roller-Benring  Cage..  ri47 
Press.  Waterbury-Farrel  Ixjng-Stroke  Drawing. .  509 

Press,    Weaver   Garage    J-^ 

Press,    Wiring    and    Horning «"" 

Press,    Zeh    &    Hahnemann    Percussion 1019 


1026 

160 

858 

"Tools    414 


Methods       from       the      Locomobile 

Chester   L.    Lucas    1 

with     Sales.      Balancing.       C 


908 


Arms 


Heck..  291 


Presses   and  Hammei 

Presses,    Baird  Tandem    

Presses,   Forcing    

Presses,    Stolp    Power 

Waterbury-Farrel    Dial    Pillar 

Preston,   H.    E.,    Personal   of 

Prices   for   Second-Hand    "" 

Prices   of   Metals,    Rise    in 

Production    and    Costs,    the    Relation    Between 

Production      and      Premium      System.        A. 
Schneider 

Production 
Factory. 

Production 
Thayer    

Profiling  Operations  at  Factory  of  haya 

Co.      Franklin    D.    Jones -•« 

Projectile    Lathe,    American "SJ 

Projectile  Lathe,    Bridgeford    9-*9 

Projectile    Lathes,    Niles-Bement-Pond     »-b 

Projectile    Making    Machines,    Three ..084 

Propeller  Hub,   The    Effect  of   a    Leaky.      N.    I. 
Mosher    : 6b8 

Protection    for    Grinders    and    Machinists.    Lye. 
H.     W.    Davie oiO 

Protection.    Proper    Eye.      W.    B.    McKililiiu 296 

Protractor   Ball   Bearings.      F.    E.   Petterson — ^ 

Protractor,    Kelsey   Combination   Square   and 245 

Protractor     Scale,     An     Improved.       Arthur     E. 

Blofleld     •  ■  •  257 

Pulley,    Bushing   for  a   Worn   Loose.     James   H. 

Rodgers    ^? 

Pulley.     Excelsior     ;• f*? 

Pullev,    Making    the    "GilBert"    Wood 483 

Pulley,    Oakes    Steel    ;:.•■■  'M 

Pulley,    Be-Bushing   a   Loose.     August    Hrodde..  498 

Pulle.vs,    Designing  Com 

Pulleys, 

Dunbar     *»J 

Pulling   Power  of   Belts    1™ 

Pump,     Air      lO-i 

Pump.    F.    E.    Wells   Lubricant b^» 

Pump,     Hydraulic     6^2 

Pump,     Hydraulic    Single-Aeting    Triplex 596 

Pump,   Triplex   H.vdraulic    431. 

Pumps,    Portable   Compressed    Air    33  j 

Punch  and   Die  Design,    Rational 544 

Punch    and    Shear,    Hand    940 

Punch   and   Spacing  Table,    Multiple 166 

Punch,    Multiple    Hand.      John    Leaf  Strom 74i 

Punch    Press,    A    Broaching    Operation    Done    in 

the.      F.    K.    Hudson 493 

Punch    Press    Air    Compressor *63 

Punch   Press,    Ferracute  Adjustable  Bed, 

Punch    Press     Guard     

Punch    Press    Guard,     Seitz lob 

Punch  Press,  Knock-Out  for  a.     Carl  M.  Weber  228 

Punch    Press,    Loshbough-Jordan     166 

Punch    Press   of    1853,    A 13- 

Punch    Press,     Rockford    Multiple 160 

Punch    Press    Safeguard,    Lock Igj 

Punch  Press   Safeguard,   Yale   &  Towne 106 

Punch    Press    Stock    Reel,     Rockford 62 

Punch    Press,    Tube   Making   in    a.      Douglas   T- 

Hamilton      Ill 

Punching    and    Shearing    Machine.    Quintuple...  684 
Punching  Holes  in  Thick  Stocks.     F.  E.  Siiailor  146 

Punching  Machine,   Yoke  Riveting  and 1030 

Punching  for  Ball  Burnishing.  Steel 310 

Purchase  of  Machinery,   Efficiency  in  the 546 

Putnam   Machine   Co. : 

Gap    Lathe    16G 

Car  Wheel   Boring  Machine    166 

Car  Wheel   Boring   Machine    600 

Pyrometer    Couples.    Base    Metal    72 1 

Pvrometer.     Recording    764 

Pvrometers  for  Shop  Use,     J.   M.  Johnson 550 

Pyrometers,    High-Resistance    Electric 
Pyrometric 


231 


Reel,    Rockford    Punch    Press    Stock 6- 

Kefacing     Thrust     Bearing     Collars,     Tool     for, 

A.    J.    Humphrey     665 

Regulations  of   1833.   Shop    -<>o 

Reichhelm,  E.  P.: 

Automatic   Heat   Control    304 

Reiss.    George  T..   Obituary  of 8o8 

Reitlinger,  A.: 

Hail    Hacksaw     33i 

Release    for    Foundry    Scrap    Breaker,    Improved 

Drop.      John    V.    Pierce    -496 

Remington  Tool  &  Machine   Co.:  ^ 

Screw    Lead    Indicator    '•»6 

Reno-Kaetker  Electric  Co.: 

Swing    Saw     931 

Reo   Motor  Car  Co.: 
Production  Tools  for  Reo  Engine  Cylinders  -2     18 

Repair    Kink.    A    500 

Repair  Shop,    Echoes  from   the.  A.  P.   Press 5ifa 

Repairs   of  Automobiles   and   Farm   Implements. 

A  Bill  to  Limit  the  Prices  Charged  for 004 

Reproducing    Machine     940 

Rest.    Improved    Turret   Lathe,    Hand.      William 

P.    Winters     ■«)8 

Rest  Kinks,  Compound.     William  S.   Rowell 74i 

Reverse  Speed.   Using  the.     F.   R.   Dexter 141 

Reynolds    Girder    Frame    Corliss    Engine,     His- 
torical    Note    on     49- 

Revnolds   Girder    Frame   Corliss    Engine,    Model. 

Gus    J.     Luck     6C5 

Remolds  Pattern  &  Machine  Co.: 

Screw    Driving    Machine    684 

Screw    Driving    Machine    845 

Multiple-Spindle    and    Boring    Machine 847 

Ribs    and    Symmetrical   Parts,    Sectional   Views. 

Carl  L.   Svensen    790 

Ribs,   Drafting  Cross-Section   of    418 

Rice,  Herbert  H..  Personal  of  945 

Richards,   Frank: 

Taylorjsm    and    the   Bonus    System    191 

Rickard,    W.    L.,    Personal  of 82 

Ricker,   Chester  S.: 

Thorough    Inspection    of    Work     908 

Rickert-Shafer  Co.; 

Tapping    Machine     67 

Vertical   Tapping   Machine    597 

Riecke,   Erwin,     Obituary  of   ■. . . .  -60 

Riehle  Bros.: 

Bending   Machine    600 

Ritle    and    Pistol    Parts.    Fixtures    and    Formers 

used    for    Proliling.      Franklin    D.    Jones 18C 

Rifling   Machine.    Detrick   &    Harvey 518 

Ring    Remover.    Wilhelm    Piston    681 

Riordan.    J.    M..    Personal   of    858 

Rivet    "Buster."    "Little    David" 180 

Rivet    Spinning    Machine     684 

Rivet  Spinning  Tool  with  Improved  Bearing  for 

Roll    Pivot.      F,    W.    Barrows 8E0 

Rivet.    Tools  for  Making   a   Double  Pronged 299 

Riveting    and    PuncBing    Machine,    Yoke 1030 

Riveting   Hammer,    Pneumatic    763 

Riveting     Machine     847 

Rivett  Lathe  &  Grinder  Co.: 

Internal    Grinding    Machine fi98 

Robertson.   W..  Machine   &  Foundry   Co.: 

Power    Hacksaw     166 

Robertson,    W.    Spencer,    Personal  of    1032 

Rockford    Drilling    Machine    Co.: 

Auxiliary    Drill    Heads     517 

Box-Column   Drilling   Machine    1022 

Rockford   Iron   Works: 

Punch    Press    Stock    Reel    02 

Multiple    Punch    Press     .166 

Rockford  Lathe   and  Drill  Co.: 

13-Inch    "Economy"    Lathes    1.59 

Multiple   Spindle   Drills    .^ 337 

Rockford   Milling   Mach' 


Paste,   Nehles 424 

Q 

3ueen    City    Machine    Tool    Co.: 

Gap    Grinder    "*31 

Shaper  Feed  Mechanism    000 


Rack    Cutter,    Automatic     

Rack  for  Stockroom  Use,   Virtical  Drill    

Radial  Drill,  see  also  Drill. 

Radium    at    Reduced    Cost    

Radius  of  Drawing  Dies,   Edge.     Fritz  Sparkubl 

Radius  Tools,   Simple.     S.   Victor  Brook 

Itahn-Larmon  Co.; 

30-Inch    Geared    Head    Lathe 

Railways.    Statistics  of    . . 
Hams.     Bushings     for     Pi 

Baker    

Randall  &  Stickney; 

Dial    Measuring    Gages 
RandaU.   Frank  B: 

Dial    Gage    

Ranney,   C.   R.: 

Taper-Turning  AttacbuK 

Rests       0;;=' 

Ratchets    and    Splined    Shafts.    Hobbiug    98 

Raw  Materials,  United  States  as  a  Producer  of  290 
Ray  Mfg,  Co.: 

Multiple    Machine     3.'i3 

Ready  Tool  Co.: 

Hold-Down    for    Thin     Work lb.. 

Brazing  Stellite  to  Machine  Steel    421 

Red-E    Belt    Shifter     519 

Reamer  and  Tool  Grinder,  Wllmarth  &.  Morinan 

Universal    Cutter    74 

Reamer,    Cincinnati    Heavy-Duty    Electrical 594 

Reamer  for  Gas  Engine  Bearings.    E.  B.  Wne-it.  499 

Reamer  Holder.  Tap  and.     F.  Boehmer 500 

Reamer,    Ohio    Expansion    Shell    594 

Reamer  Wrench,  Russell  Taf)  and ir'5 

Reamers,    Hjorth   Adjustable    701 

ng   Head,    Kelly   Boring   and. 


Donald 


'ith    Roller    Back- 


Reaming  of  Babbitt-Lined  Bushings,  Rapid 
Boring   and 

Recessed  Work,  Limit  Gage  for  Measuring, 
M.   T.   Byrne    

Recessing  Attachment,  Cleveland  Turning,  Bor- 
ing  and    .' 

Recoil  Cylinders,  for  Big  Guns,  Mach'-ilng. 
II.    B.    McDernild    1 

Recorder,   Kdlsou  Telephone  Conversation 

Recorder,    Esterline    Service    

Recording    System.     Bristol    Long    Distance    In- 


atln 


and 


Co,; 


Reed-Pi 

Fonr-Wav  Drilling  Machine 
Semi  Automatic  Boring  Mill 
Piston    Ring    Lathe    


versal   Miller 249 

Duplex     Milling     Machine 251 

Universal    Milling    Machine 600 

Rod-Casting    Process,    Continuous.      Edward    K. 

Hammond      765 

Rodgers,   James  H. : 

Bushing  for  a  Worn  I^oose  Pulley    49 

Rogers,    W.   S,    Personal  of    340 

Rogers   Works,   Johji   M.: 

Taper-End  Plug  Gages    930 

Roller    Bearing,    Bock    243 

Roller  Bearing  Cage,   Press  Tools  for  Making  a  547 

Roller   Bearing   Drill   Chuck.    Eclipse    428 

Roller    Bearing    Races     for    Internal    Grinding. 

Holding     714 

Roller   Bearing   Universal   Joint    244 

Roller   Bearings    in    Light    Machinery,    Ball   and  544 
Rollers,    Double-Head    Automatic    for    Finishing 

Roller     Bearing     905 

Rolling  Mills,    Steam   Turbines   in 402 

Rolling  Tapered  Forgings.   Frank  H.   Blakeslee.  909 

Rope.    Strength    of    Wire 58 

Rotary  Planers,   Newton  Saw  and 243 

Roughing   Machine,    Gould   &   Eberhardt   Turret- 

T.vpe    Ring    Gear    761 

Rowell,    William    S.: 

Precision    Metliod    of    Measuring    Angles 315 

How  Should    the   Grain    Run? .577 

Setting   of   Angle   Gages    743 

Compound    Rest    Kinks    74i 

Truing    Up    Chuck    Jaws    82S 

Jack   for   Truing  Up   Lathe   Work 83--' 

Ru'ljber.   Effect  of  Moisture  on   Commercial    720 

Rubber,   Testing  Hardness   and   Elasticity  of 941 

Rule  and   Level,   Combination   Pocket 250 

Rushworth,   James,   Personal  of    771 

Russell.   George  M..   Obituary  of    943 

Russell    Mfg.    Co.: 

Tap    and    Reamer    Wrench 10.. 

Russia      and      the      United      States.      Exchange 

Between     340 

Russia,    Trade    in     277 

Rust-Proollng   Process.    Balnes    "Ke.vstone" lO.IO 

Ruth,  J.  E..  Personal  of  1«.'!2 

Rvan,    Paul    E.,    Personal    of 82 

Hyerson    &   Son.   Joseph   T.: 

Friction    Saw     600 

Quintuple    Punching    and    Shearing    Machine..  0S4 

S 

Safe    Load    on    Journal    Bearings,     Chart    for. 

Alan     .M.     Bennett 321 

Safeguard    for    Presses    and    Hammers    251 

Safeguard,    Lock   Punch    Press    165 

Safeguard,    Power    Press    432 

Safeguard,    Standard    Drop-Hanimer .'>99 

Safeguard,    Superior    Power   Press 160 

Safeguard,    Yale   &    Towne   Punch    Press 106 

Safetv   and   Sanitation    Conference 433 

.Safety      Aih.nis.      PUn  e-Arrow.        George      B. 


Morris     SO 

Safetj    Ootch.    liodge    S87 

Safety    <"ode.    Grinders' 460 

Safely   Collar   to   Prole,!   Air   Valves.     Frank   S. 

CnlTer     T-w; 

Safely    I'oniiiiandnienls.    Ten    ".*»» 

Safety    KiiElneerlnR   <o.: 

rViwer     I'roBa     SafeETliinl     .4.T.' 

Safetv    Kirst   noil    M"llfii    Pirture* L'7« 

Safetv    OogEl.s.     Wlllsuii     3S1 

Safetv    llcxnl    for  CrlndiilE   Machines    KOO 

Safety   loathe   IHig.  A.     Henry  Hosklng .H'Jl 

Safety     .M.ilal     Awards     576 

Safety    .Movenienl.    Origin    of    767 

Safety.    OrEanlzIng    for.      A.    J.    Imly    281 

Safety    \V..rk.    Value    of    Orgnnlieil 3«C 

Sairlnaw  Mfg.  Co.: 

.Making    the    ■■Glll>ert"    Woo.1    Pulley 483 

Sales.     BalanelnK     Proiluetion     W'ltb.       C.     W. 

Thayer     908 

Salmon.    F.    W.: 

r»e   of    Rnlilier   on    OraftlnK    Tools 1014 

Sail   Baths   fur  Steel    Hardening.     K.   P.   Lake..  637 
Salt      Ilaths      When      Heating      for     Hardening, 

Iteesrlxinizatlon    of   Steel   In 844 

Samson.    Charles    L.,    Personal    of    S4<! 

Saud-Hlast    from    the   Vscrs's   Viewpoint,   The.,  is:: 

Sand    Blasting    .Machine    ,..   9-10 

Sand    Blast    Machine.    Automatic    432 

Sanitary    Prinking    Fountains    70'J 

Sansom.    Wlillaui    J.,    Personal    of    2.'>7 

Savage    Arms    Co.: 

Prollling   Operations   at   the    Factory   of  Savage 

Arms     Co 180 

Saw.    see    also    Band. 

Saw    and    notary    Planers.    Xew  ton 24C 

Saw     Blades.     Making    Jewelers' 413 

Saw,    Burr    No.    2   Cold    246 

Saw,     Cold     847 

Saw.    Duplex    Cold 684 

Saw.    Friction     000 

Saw    Grinder.    SpringOeld    Circular    334 

Saw   Guard.    HoUarl   Circular    42!l 

Saw.    .Metal    Cutting    Band    r.21 

Saw,    .Melal    Cutting    Band    684 

Saw,     Xewlon    Cold    14a 

Saw.    Xewlon    22-Inch    Cold 333 

Saw.    Origin    of    the   Circular 821 

.Saw.     Heno  Kaetker    Swing seo 

Satv.    Williamson    Metal-Cutting   Band    937 

Saw.    Wright    Horizontal    Band    677 

Sawdust.    Kxtinguishlng  Fires  with    ISo 

Sawtel.    W.    H.: 

Machining    Bushings   on    the   Drill    Press 1012 

Scales.    SpeclBcations    for    Hallway    Track    387 

Schaeffer.    Joseph,    Personal    of 346 

Schellwck,   I.: 

Diagram   for  Determining  Cutting  Time 473 

Schieren.    Charles   A.,    Obituary   of    689 

Schlegel,    Charles   P.: 

.Making    Vertical    Forming    Tools    2a.-i 

Schmledeknecht.    Victor    E.,    Personal   of 170 

Schneider.   A.   J.: 

Production   and   Prejnlum   System    79.'V 

Schoof.    A.    W.: 

Method    of    Drawing    an    Rllipse 496 

Schools.   Rqnipment  for  Trade.    John  P.  Casey..  774 
Schools — Their  Strong  and   Weak   Points.   Trade. 

C«.n    Wise    104 

Schoop.    .Metai    Spraying    Process.    The 70 

SelMKjp    Metai    Spraying    Process 848 

Schreiher.   Harry  A.: 

Method    of    Drawing    Section    I.luea .''lOl 

Sehroeder.    John    A.,    Personal    of 346 

.Schro..der.    Ixinis   J.: 

Spacing    Bolts    for    Wrench    Clearance 982 

Schuiti.    Frank    E.: 

Dimensions   of    Woodruff    Keys 48 

Schwalhach.    Alex.    Personal    of    838 

Science.    Recognized  and  Applied,   The  Laws  of.  742 
Sc-ott.  Luther  C: 

Cutting  Coarse  Threads  on   a  Standard   Ijlthe.  921 

Scrap   Brass   Box.      It.    P.    Calvert    M 

Scrap      Breaker.      ]tu|>roved      Drop      Release     for 

Foundry.      John    V.    Pierce 486 

Screens     for     Draftlng-Itoom     Windows.     Cloth. 

Frank    H.   Jones    48 

Screw-Driver,    Crescent    Hammer-ITandle    937 

Screw-Driver.     Motor-driven      84T 

Screw-Drlver,    Smith    Triple-Bit     .'.04 

Screw-Driving    Machine    CH4 

.Screw    Driving    Machine.    Reynolds    S4.'i 

Screw    I>ead     Indicator.     Remington     7ri6 

.Screw    Machine.    A    Hand.     Tool   Setter 831 

Screw   Machine.    Automatic  Shnt-off  on    B.   &  8. 

Automatic.      E.    Whitney    071 

Screw    Machine.    Cincinnati    Automatic    106 

Screw    Machine.    Cleveland    Mtxlel   O    Aniomatlc.   410 
.Screw    Machine.    Forming    a    Wire    In    nn    Auto- 
matic      ?:.    Whitney     294 

Screw     Machine.     Index     Drilling     and     Tapping 

Attachment    for    Brown    A    Sharpe    Automatic. 

W.     F.    Cradolph     280 

Screw     Machine.     Machining     Castings     In     the 

Automatic.       K.     Whitney      381 

Screw    Machine.    New   Britain   Six-Spindle   Anto- 

mallc     7r.l 

Screw    Machine,    Perkins   Automatic    203 

Screw    Machine   Set  ups.    Examples  of.      Douglas 

T.     Ilamlllon     21f. 

Screw    Machine.    Simnllaneous    Inlcmnl    and    Ex- 
ternal   Forming    on.      Corwin    Lnniorcnux    747 

Screw     .Machine     Tool     RqulpinenI     and     Attach- 

fnenls.      Douglas    T.    Hamilton     38 

Screw    Machines,    n.    n.    Townsend    Aniomatlc. .   147 
Screw   Machines,   Operating  Antomatic,     Donglas 

T.     Hsmllinn      ixt 

S'-rew    Thread    Fits.    Tolerances    In MMt 

Screw   Threads.    Importance   of   Accurate    281 

Screws    with    .Sr«-ket     Heads,     Bristol    Flllister- 

u  "'"il,.,  . "*' 

■    ""      763 

1.  hine   Tmls,    Prices   for    414 

The   Trade    IV«0 

-  Method   of   Drawln(.      Harry    A. 

.  "  '''■'■■  '■        r,oi 

See.     Alonin    B.,     Penmial    of W.S 

.Sells,    Charles: 

I". in.  I,     IV.  „    Gnard     V)n 

'  iiiviiy  of  .  inm 

To..!    Co  : 

I     Mend      ,     .  OH 

•111    iipsd  in.1 

■    11    Iles.l    ,  .Tin 

11     Head  7.-,7 

Ti.iN.     Illiil.  nil7 

......      .        r,»,.k    fl,.    Per~msl   n(  ..    x:n 


Sertl.    Charles: 

Clamping   Device   for  Thin   Work    317 

Server: 

Jig    and    Fixture    Design     .^80 

Server.    F.: 

Indexing    Work    lleiil    in    a    Vice 220 

Drill   Jig    for   .Mai-lilnlng   Half    Holes 401! 

.Setting    IJ].    Work.    Lalmr  Saving    .Method    of 138 

.Sct-Ups.    E.vampic8   of  Screw    Maclilne.      Douglas 

T.     Ilamlltoi 216 

Shaft     Bearings,     Distance     Between,       B,     D. 

Plnkney      71G 

Shaft    Centering    Machine    509 

Shaft    Coupling.    Antomatic    936 

Shaft    Coupling.    A    Flexible.      Sidney    K.    East- 
wood        921 

Shaft     Keysealer     503 

Shaft    Splines.     Integral     900 

Shaft    Turning    Operations    at    the    Pond    Shops. 

A.    Spangenberg 101 

Shaft.    United    Flexible    200 

Shaft  with   a   Trepan    Drill.    Boring   a 413 

.Shafts.    Centering.      C.    K.    Hendricks 1014 

Shafts.    Bobbing    Ratchets   and    Splined    98 

Shafting,   Accidents  Caused    by    Revolving    672 

Shafting     on     Compound     Geareil     MachlDes     for 

Equal    Torsional    Strength,    Designing    108 

Shallor,   F.   E. : 

Punching    Holes    in    Thick    Stock 146 

Sbaper   Feed    Mechanism    000 

Sliaper,    Fitting  Crown    Brasses  on   a    Draw-Cut.   718 
Shaiier,    Gould    tc   Eberhardt   Bevel  Oeor   Rough- 
ing       501 

Shaper  Pulley   Guard,    Gould   &   Eberhardt 157 

Shaper,     Radius     Attachment     for     the.       Peter 

Siebold     1011 

Shaper    Tool    for    Finishing    T-Slots.      Norman 

R.    Earle    500 

Shaping   Tooth    Ends   for   Clash    Gears 1030 

Shaving    tiperation    on    Pistol    Frames.    Sweep- 
Milling    and    686 

Shaw  Bine  Print  Machine  Co.: 

Blueprint   Machine    845 

Shear.    Bertsch   Gate    754 

Shear,    Buffaio    Double-End    242 

Shear,      Cleveland      337 

Shear    Grinding    Machine,    Diamond    7M 

Sliear.    Hand    Punch    and    IMO 

Shears.     Buffalo    Slitting     756 

Shearer.   George  T. : 

Vertical    Turret    Attachment     041 

Shearing    Machine.    Quintuple    Punching    and...  GS4 
Shelf    for    Drawing    Instruments,    Hanging.      A. 

P.     Connor     52 

Shell    Banding    Machine.    West 510 

Shells.    Blanks    for    Rectangular    and    Elliptical. 

Fritz   J.    W.    Sparkuhl    087 

Shells.  Dies   for  Drawing  Flanged.      E.   P.   Davis  531 
Shells.    Establishing    Number   of    Operations    for 

Drawing    Cyiiuiirlcal.      Fritz    J.    W.    Sparkuhl  728 
Shells.     Forging    Shrapnel.       Douglas    T.     Ham- 
ilton       614 

Shells.       Formulas      for      Blank      Diameters      of 

Drawn.      Fritz   J.    W.    S|>arkuhl 373 

Sliells.       Machining       Shrapnel.         Donglas       T. 

Hamilton      019 

Shelly.   J.   A.: 

Principles   of    Molding    57 

Shersrdlzing.     The    Practical    Side    of.     Ciiester 

L.     l.ucos     361 

Shield    for   Protection    Against    Flying   Chips 340 

.Shifter.    Red-E    Belt    .119 

Ship    Construction.    A    Record    In 491 

Shipment,    Packing    Machine   Tools    for    Foreign, 

J.     A.      Furer      200 

Shipping.    Engineering    &    Machinery    Exhibition 

at    Olympla.    Ix>ndon.    England    534 

Shipping.     Engineering    and    Machinery    Exhibi- 
tion    Postiioned     to     August     and     September, 

1916     600 

Shop   La.vout,    Economical.      R.    F.    Hill    321 

Shop    Work.    Teaching    975 

Shore   Instrument   &  ftlfg.   Co.: 

Testing  Hardness   and    Elasticity   of   Rubber. .  940 

Shrapnel    ami    Shrapnel    Making    640 

StirapncI    and    Shrapnel    Manufacture.      Douglas 

T.    Hamilton     009 

Shrapnel    Billet    Piercing    Press.    Ilvdraultc    082 

Shrapnel     Boring  Bars,     Drill    Jig    for    Making. 

James   namlltou    920 

Shrapnel   Correction,    Heat-Treating    767 

Shrapnel     .Machines.     Ijingeller     074 

Shrapnel    Milling    Maclilne.    Vertlcol     940 

.shrapnel    "Nosing"    Furnace.   Tate-Jones 843 

Shrapnel   Shell    Banding    Press,    Motch  A   Merry- 
weather    938 

Shrapnel-Shell       Cuttlngoff       .Machine,       Curtis 

Antomatic      925 

Shmpucl    Shell    Painting    Machine    704 

Shrapnel    Shells.     Machining     572 

Shrapnel  Shell  Painting   Rack.     James  Hamilton  832 
Shutmff  on    B.    A    S    Automatic   Screw   Machine. 

Automatic.      E.    Whitnev    671 

Shute.   Henry   R..   Personal  of 170 

Slnbenmorgen,    William.    Personal    of    '.  089 

Siebold.    Peter.: 

Rodlus  Attachment   for  the  Shaper    1011 

Sleweck.   C.   A.: 

Gear    Grinding    Fixture     830 

Signals    on     Pennsylvania     Railroad,     RxlenslTc 

Installation    of    Automatic    S4 

Sllverherg.    M.    J.: 

Time    Studv    Watch     704 

Simplex    llrnrilng    Appllonce    Co.: 

Parallel     Allnihment     1001 

llrnfling     Altii.hment      lOBl 

Sink.    A    Sanitary   Shop.     James  P.    IIol>arl    229 

Sipp    Machine    Co.: 

Sensitive    Drill    Press    427 

Slie.    One   Way   of   loosing    Ihe  Standard 865 

Sized.    How    Machine   Tlxds    and    Appliances    are. 

Fre<l    Homer     487 

Skinner    Chuck    Co: 

Siiuare    Swlvel-Base     Vise     160 

Slalitilng    Machine,    Newlna    Vertical    84S 

Slauson.    Hamld    Whillng: 

A    Ten  Million  I>ollar    Rfllclency   Plan    83 

Sleeve  Retaining      Pins.      Method     of     Making. 

Charles     I>oescher      148 

Slenlz.    A.    O..    Obituary   of    fiSO 

Slider.    George: 

Turning    a    Ball    Wllhonl    Special    Tools 310 

Turning  a   Ball  on    the    Milling   Machine 407 

Sloan   A    Chace   Mfg.    Co..    Ltd.: 

Crankshaft   made  on    Ihe   Screw    Machine   and 
Punch     Press 107 

Automatic    Ijiihe    mi 

siiK^omh.  J.  T.: 

The    Micrometer   Caliper   is    a    Machine    simp 
tiage    , .  .ino 
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How      We     Came      to     Have     the     Slocomb 

Micrometer    999 

Slocomb  Co.,  J.   T.: 

Direct-Reading    Micrometer     320 

Bench     Micrometer     •''Ol 

Bullet  Jacket     Micrometer     T.'.7 

Slotting    Kink.    A.     I-.      F.    Augustine   Coldehofl. 

Jr ".>19 

Shitting     .Machine     4;t2 

Slotting     .Machine     763 

Sly   Mig.   Co.,    W.    W.: 

Automatic   Sand    Blast    Machine    432 

Small.   Small  A   Co.: 

Pocket    Cttlculalor     337 

Smart.    Hercules: 

Pitch    Diameter   of   90    Degn'e    Threads lOII 

Smith.    Charles   G..    Personal   of    4;i3 

Smith.    Frank   B.: 

Kcccntrlc-Oval      Gearing      for      giiick-Return 

Motion     233 

Smith.    Fred  L..   Obituary  of    771 

Smith  &  Co.,   H.   U.: 

Triple-Bit     Screw -Driver      394 

"Encbosed  Joint"   Pliers    842 

Smith.    J.    O.: 

Wheels    for    Cylindrical    Grinding     257 

Smith,    R.    Stanley.    Personal    of    689 

Smith.    Warren    U: 

Early    Engineering    Handbooks    827 

Snapshots  on   the   Road: 

1 489 

II 5«C 

111 822 

Snyder,  Harvey  R.,  Personal  of   10:t2 

Society   Discontent.    Engineering    907 

Society     of     Automobile     Engineers.       Standard 

Cotter    Pins     1032 

Society     of     Automobile      Engineers.      Standan) 

Threads      4.-i«> 

Socket,     SUndlsh     Drill     '244 

Soldering     and     Brazing     Aluminum.       Foreman 

Jointer      •2SI! 

Soldering    Copper    Handle.    Walls    42.-. 

Soldering     or     Welding     of     Aluminum.     Aato- 

genous.      Foreman    Jointer    360 

Solenoid   Brake.    G.    E.    Automatic    328 

South      America.      Establishment      of      American 

Hanking    Faculties    in     2rk. 

South  American  Trade  Conditions.  W.  C.  Bells  502 
South  American  Markets  for  Machine  Tools.    B. 

Olney     Hough     545 

South  American  Trade.  Important  Details  In..  12.'i 
Sootbern   Stamping   A   Mfg.    Co.: 

Punch     Press     Guard     231 

Spacing    of    Machines,    Tte     723 

Spacing  Table.    .Multiple   IMinch  and    10(1 

Spain,    Electrical    Su|i|dles    In    684 

Spain,    Machine  Tools   for   167 

Spalding,    Charles,    Personal   of    858 

Spangenberg,    A.: 

Shaft  Turning   Operations  at   the  Pond  Shops  101 
Sparkuhl,    Fritz  J,   W,: 

Edge    Radius    Drawing    Dies 137 

Formulas     for     Blank     Diameters     of     Drawn 
Shells    373 

Blanks    for    Rectangular   and    Elliptical   Shells  687 

Establishing   Number  of  Operations   for  Draw- 
ing   Cylindrical    Shells     7'J» 

Specialization   in  .Manufacture,  On    338 

Speed    Reduction,    Solutioo    of 746 

Speed,    Ising    the    Reverse,      F.    R.    Dexter 141 

Speeds,    Drluing    410 

Speeds  for  the  Lincshaft,   Higher   963 

Spence,  J.  C: 

Some  Types  of  Automobile  Crankshaft  Lathes  .lOsi 

Spencer,   A.  T.,  Personal  of   W3 

Spindle    for    Baush     Multiple    Drills,     Improved 

Arm    and     333 

Spindle    Nose   Construction,    Kempsmltli    1021 

Spinning   Machine,    Rivet    684 

Spirals,    B,    A    S.    Milling    Attachment    for    Cut 

ting    Short     324 

Splines,     Integral    Shaft    900 

Spraying   Process,   Schoop   848 

Spraying  Process,  The  Scboop  Metal   70 

Spring,    E.: 

Stud-Bolt    Grip    lORO 

Spring      Winding      and      Colling.        Douglas     T. 

Hamilton      114 

Springs,    .Making    Woven    Bed    730 

Springs,    Wire.      Egbert    R.   .Morrison .v* 

Sprlngab  J.  F. : 

A   New  Competitor  of  Acetylene   90^ 

Springneld  .Machine  Tool  Co.: 

Bench   Straightening   Presa   62 

Single    Pulley    Ijilhc    230 

Sprlngfleld  Mfg.  Co.: 

Ball  Hearing     Bulling    Machine     Atl 

Circular    Saw    Grinder    XH 

Car  Wheel  Grinder    4'2;i 

Sprockets.     Pitch     Diameters     of     Driving     and 

Driven     Chain      413 

Square  and  Protractor.  Kelsey  Combination....  '24.3 
Square,  Currecllon  In  Story  of  Ihe  Conililaation .  3U» 
.Square,     Story     of     the     Coniblnatloa.      I»     S. 

Starrctt    SflO 

SlaJicl.  Joseph  M.: 

Automatic  Indexing  Multiple  Drawing  Die 013 

Clearance    Drllla    for    Cniinter  Sinking    Boles.. 10O3 
St.   I/ouls  Machine  Tool  Co.: 

Grinding    Machine    ooo 

Stallman.  Charles  S..  Obituary  of  300 

Staniplng    Machine.    An    Inspector's    727 

SInndanI    Electric  Tod   Co.: 

Portable     Internal    Grinder     ICl 

Drilling    aiand     8H4 

Portable    Kleclrlc    Drill    lOtM) 

Standard   Machinery   Co.: 

Drop    Hammer    Safeguard     SOP 

Feed     Mechanism     for     "StandanI"     Swaging 

Machine    679 

Standsnl   Mfg.   Co.: 

.Manufscluring    Machine     8SS 

Dial    Milling    Machine     r»t 

Standard   Size,    One   Way  of   losing    Ihe ."Wl 

Slandanllslng  Designs.  Staling  Right  when...  IBS 
Slandlsh  Tool  Works: 

Drill    Socket 124 

Staple    Bending    Die.      A.    J.    O'Malley    228 

Starch    and   Oil.    To    Prevent    Gumming  of   Ma- 
chines   by    Mixture    of M3 

Slarrelt,    1»    S.: 

Slory   of    Ihe    Combination    Square    .100 

starters.    Allen  Bradley    Motor    2f.l 

Stayliull    Boring   Ttnl.      William    Hall    IMHI 


Stn.vtiolt    Machlnp     50!) 

Steatite,    SpeciBc   Heat   of    801 

Stebblns,  L.  G.: 

Water    Cooler    1027 

Steel   Bearing   Balls.    Hollow.     M.    E.   Canek    ...743 
Steel.   Casehaidencd  Instead  of  Tool  Steel,   Ma- 
chine       1018 

Steel.    Factors    in    Hardening    Tool    396 

Steel  iHardening.   Salt   Baths   for.     E.   F.   Lake.  657 
Steel   Hoops    for   Wooden    Tanks.    Proportioning, 

Edmnnd    B.    LaSalle    lOj 

Steel    in    Salt    Baths    When    Heating    for    Hard- 
ening.   Decarbonization    of    344 

Steel.   iMethod  of  Testing  Sheet 197 

Steel.    Non-Rusting    940 

Steel,    Non-Rusting   or    Stainless    796 

Steel,     On    Finding    Transformation    Points    in. 

E.    F.    Lake    711 

Steel    Parts,    Composition    for    Maintaining    the 

Brightness    of    Polished     569 

Steel  Tools,    Hardening   High-Speed    320 

Steel  Tools,   High-Speed.     C.   W.  Thayer 1011 

Stelllte    as    a    Cutting    Tool     6.59 

Stellite    to   Machine    Steel.    Brazing    421 

Stencil.   Kelse.v  Numbering   244 

Stenographer.   Technical   English   as   Written  by 

the.      P.    B.    Hays    453 

Stephen  Mfg.   Co..   C.  H.: 

Emery    Wheel    Dresser    756 

Stockhridge    Machine   Co.: 

Curved    Blade    Grinding    Attachment 763 

Stolp.    F.    n.: 

Power    Presses    1020 

Stop     for    Blanking    Dies.    Automatic.       I!.    A. 

Black       230 

Stop     for     Boring-Bar,     Positive.       Horace     R. 

Gardner     393 

Stop    in    Jig    and    Fixture    Design,    Adjustable 

Wedge.       R.     E.    McCoy 89-"i 

Storage    Battery   Truck    938 

Storage    Battery   Truck    940 

Stow  Mfg.    Co.; 

Adjustable    Bearing     600 

Suspended     Grinding    Machine 2,51 

Stowell,    B.    P.,    Personal   of 771 

Straightedges.    A    Gage-Making    Kink    for   Test- 
ing.    S.   Victor   Brook .501 

Straightening    Machine     847 

Straightening  Press.   Springfield   Bench    62 

Strand    &    Co..    N.    A.: 

Portable     Grinder     431 

Strap    Support.    Perkins   Adjustable    250 

Strauss,  William  O.: 

Some  Types  of  Automobile  Crankshaft  Lathes  400 
Strength    of    Gear    Teeth.    Convenient    Form    of 

Lewis    Formula    for.     J.    H.    Carver 99 

Strength   of   Materials    281 

Stresses   in    a    Curved    Bar   as    applied    to   Hook 

Design.   Theory  of  the.     William   L.   Cathcart  29 

Stresses   in   an    Offset  Beam.    Determining   the..  672 

Strong.    A.   J..    Personal   of    346 

Strong,   Carlisle  &  Hammond: 

"Frankfort"   Polishing  Lathe    514 

Stuebing  Truck  Co.: 

Elevating    Trucks 1030 

Sturtevant  Co..   B.   F. : 

Turbo-Undergrate    Blower    433 

Submarine.    An    Early    734 

Sub-Press    for    Blanking    Mica    Insulators.     W. 

C.     Betz     407 

Sub-Press,   Optical  Tool   Co.'s    1,50 

S.  Sucrum: 

Babbitt    Bearing    Mold    582 

Sunderland    Machinery    &    Supply    Co.: 

Keyseattng    Attachment     599 

Superior  Tool.    Die   &   Stamping   Co.: 

Power    Press     Safeguard 166 

Support    for    Electric    Drill,    Lucas   Adjustable..  824 
Surface     and     Cylindrical     Grinding.     Data     on. 

Ross    Holmes 283 

Svensen.   Carl  L.: 

Sectional    Views     of     Ribs     and     Symmetrical 

Parte     790 

Swaging    Machine,     Etna     249 

6-waging       Machine,        Feed       Mechanism       for 

"Standard."      679 

Swaging    Machine.     Tube     280 

Swaine  Mfg.   Co..   Fred   .1.: 

Wiring    and    Horning    Press 600 

Hivet    Spinning    Machine     6fM 

Swasey,    Ambrose     5.57 

Sweden    and   Norway.    Machinery   in 190 

Sweep-Milling  and  Shaving  Operations  on  Pistol 

Frames     fi86 

Sweet.   John    E.,   Biography  of    394 

Switches.    Allen-Bradley   Starting    846 

S.ystem  for  Machine  Shops,  Inspection.    William 

B.    Wessels     451 

S.ystem    of    the    Amerlinn    Machine    &    Foundry 

Co.,   Shop.      Edward    K.    Hammond    446 

S.vstem.      Production      and      Premium.       A.      J. 

Schneider     795 

Szaho.    Franz: 

Fraction    Calculator     670 

T 

Taible,    Aurora    Compound    61 

Tables,    Grinding    Milling   Machine    771 

Taft-Plerce    Mfg.    Co.: 

Tool-Room    Specialties    R35 

Tailstock,    Quick-Acting    Lathe     917 

Talc    as    a    Lubricant    371 

Talmage,    H.    H. : 

Steel    Piston    liings     827 

Tandem    Presses.    Baird     243 

Tanks,    Proportioning   Steel   Hoops   for    Wooden, 

Edmund    B,    LaSalle    lOi 

Tap   and    Reamer   Holder.      F,    Boehnier 509 

Tap   and    Reamer  Wrench,    Russell    165 

Tap    Limits.    A.    S.    M.    E 474 

Tap,    Sta.vbolt    9.30 

Taps    When    Tapping    Oast-Iron,    On    Oiling 750 

Taps.    Winter    Bros 2.50 

Tapper,    "National"    Automatic    Nut    515 

Tapping    .attachment    2.51 

Tapping    Attachment     763 

Tapping  Attachment  for  Brown  &  Sharpe  Auto- 
matic   Screw     Machine.     Index    Drilling    and. 

W.    F.    Gradolph    280 


Tapping  Attachment.    Henry   &   Wright    156 

Tapping  Chuck  and  Tapping  Attachment,   Peter 

Bros V 166 

Tapping  Machine,  Barnes  Gang  Drilling  and 157 

Tapping   Machine,    Drilling   and    763 

Tapping    Machine,    Garvin    Automatic 423 

Tapping  Machine,   Improved.     W.   W.  Lawyer..     53 
Tapping     Machine.      Langelier     Seml-Automatic 

Multiple      425 

Tapping  Machine.   Moline  Multiple    1019 

Tapping    Machine.     Rickert-Shafer     67 

Tapping    Machine.    Ricket-Shafer    Vertical    597 

Tape   Threader,    Lnfkin    65 

Taper-Turning  Attachment,   Townsend    73 

Taper-Turning    Attachment    with    Roller    Back- 

Rests.     0.   R.    Ranney    829 

Tapered   Plug   Gages,   Accurate.     John    Mahon..  320 
Tapered     Work.     Equalizing    Dog    for.       Martin 

H.     Ball     497 

Tate- Jones  &  Co.: 

Shrapnel     "Nosing"     Furnace 843 

Taylor.    Frederick   W..    Obituary  of    689 

Taylor's    Work.    Frederick   W 8.58 

Taylorism     and     the     Bonus     System.        Frank 

Richards     191 

Taylorism     and     the     Bonus     System.       W.     L. 

Myles    404 

Teaching    Shop    Work 975 

Technical    Schools,     A    Suggestion    for.      Henry 

R.     Gilson      770 

Telephone    Conversation    Recorder.    Edison    170 

Telephone    Statistics.    Interesting    206 

Telephone  Indicator,   Bill's.     Guy   H.   Gardner..  498 
Tetnpus  Reclaiming  &  Mfg.   Co.: 

Bailing    Press    4.32 

Bailing    Press    847 

Terry,    M.: 

Drafting    Cross-Sections    of    Ribs    494 

Test    on    Small    Drills,    A    Record    709 

Testing  Gage.    Cylinder.     H.   E.   McCray 749 

Testing   Machine.    Hardness    684 

Testing  Sheet  Steel.   Method  of   197 

Thane,    James.    Personal   of 170 

Tharp.   W.   C.    Personal   of    944 

Thayer,    C.   W,: 

Tool    Checking    Systems     665 

Balancing     Production     with     Sales 968 

High-Speed    Steel    Tools    1011 

Thayer,   Harry  C: 

Fixture  for  Machining  Moving-Picture  Machine 

Cross-Pins    92J 

Theory  and  Practice   in  Machine   Design    98 

Thickness     of     Cylinder     Walls.       Thomas     N. 

Haffner     373 

Thomas  Elevator  Co.: 

Ijithe   Chuck    940 

Thomas.   T.   Kennard.    Personal   of    520 

Thompson    Grinder  Co.: 

Universal    Grinder    1030 

Thomson.    Father    of    Electric    Welding,    Elihu..   444 

"Thor"   Electrical  Grinder  and   Drills    .588 

Thread    Indicator    Kink.    A.      Arthur    A    Baum- 

gartner     669 

Thread    Limit    Gage    940 

Thread    Measuring   Tool.      Guy    H.    Gardner 226 

Thread   Rolling  Machines,    Waterbury-Farrel 327 

Thread   Tool  Gages.      Correspondent    784 

Threads,    Importance  of  Accurate   Screw    281 

Threads     of     Coarse     Lead      and      Odd      Pitch. 

Lathes   for   Cutting.      Henry   M.    Wood 47 

Threads   on    a    Standard   Lathe,    Cutting   Coarse, 

Luther    C.    Scott    921 

Threads.    Pitch    Diameter   of   90    Degree.      Her- 
cules   Smart     1011 

Threads,   S.    A.   E.    Standard    459 

Threads,    Setting   Tool   when    Cutting    Multiple, 

C.    H.    Lake     52 

Threading    Die     431 

Threading  Machine.   Curtis  Pipe  and  Bolt 931 

Threading   Machine.    Webster   &    Perks 161 

Threading   Tools,    Greenfield    Internal   Guide    for 

Pipe     "■"'''' 

Thurston  Mfg.   Co.: 

Filing    Machine     599 

Time,    Detroit    and    Cleveland    Adopted    Eastern 

Standard     904 

Time  Factor  in   War,   The    792 

Time  Study   Watch    764 

Tire  Heater.    Portable    337 

Toeplitz,    R.: 

Tools     for    Making    Lamp    Wick     Tubes    and 

Burner   Caps     1002 

Toledo   Electric  Welder   Co.: 

Butt  and   Spot   Welders    073 

Toledo  Machine    &    Tool    Co.: 

High-Speed     Forging    Press     152 

Tolerances  in   Screw   Thread   Fits    569 

Tolford    Co. : 

The   Tolford    Ball    Grinding   Machine    311 

Tool  Checking  Systems,     C.   W.  Thayer 865 

Tool  Chest.   Patternmaker's    432 

Tool  Equipment,   The   Importance  of    192 

Tool-Holder     1027 

Tool-Holder,    Adjustable    600 

Tool-Holder    and     Universal     Indicator,     M.     B. 

Hill     162 

Tool-Holder,    Combination    847 

Tool-Holder,     Fales    Combination     242 

Tool-Holder,      Hall      63 

Tool-Holders,    J.    H.   Williams   &   Co.'s 589 

Tool-Holders — I.   Turning.     Josei)h   Horner 995 

Tool   Rack.   Driver    72 

ToolRoom    Specialties.    Taft-Plerce 835 

Tool   Setter: 

A    Hand   Screw   Machine   Kink 831 

Tool   Steel.    Factors   in   Hardening 390 

Tools    and     Fixtures.     The    Influence    of    Chips 

on    the   Design    of.      Albert   A.    Dowd    120 

Tools    and    Supplies    In    the    Factory,    Ordering 

P,    W.    Blair     745 

Tools,   Brown  &  Sharpe  Small  Machinists'   7.50 

Tools,     Combination     975 

T(«Is,   Drill  Press.     A.   A.   Bertrand    982 

Tools,    Machinists'    Small     165 

Tools,    Some    Antomobile    Shop    184 

Toolmaking  Kink.  A.     Charles  Doeseher   501 

Toolpost    for    Heavv    Ijithe    Work    214 

Tooth   Ends  for  Clash   Gears.   Shaping    1030 

Tooth    Forming    Device,     Involute    Gear,      Gus 
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Luck       716 

Toppin.    J.    M..    Personal    of 103; 

Torch,    Decker  Gasoline    165 

Torch,    Welding    and    Cutting    847 

Torsion,   The   Angle  of.     W.   B.   Gilbert 8.31 

Torsion,    The    Angle    of.     B.    D.    PInkney 198 

Townsend,    Guy    G.: 

Double    Disk    Grinder     599 

Townsend.   H.   P..   Mfg.   Co.: 

Taper    Turning    Attachment     "3 

Automatic    Screw    Machines     147 

Tracings,   Cover  Sheets  for.     E.  J.  G.  Philips..  227 

Trade   Alignments,    New   European    192 

Trade     Conditions,     South     American.       W.     C. 

Betts     502 

Trade   Names    Become    Regarded    as    Legitimate 

Words     963 

Trade  Schools,    Equipment   for.     John   P.   Casey  744 

Trade.   The  Right  Way  of  Obtaining   224 

Trains.    Record    for   Hauling   Ixjng    322 

Transformation    Points    in    Steel.     On    Finding. 

E.    F.    Lake    711 

Transformer,     Turbo-Speed     849 

Transylvania.     First     Atlantic     Liner     Equipped 

with     Geared     Turbines 478 

Trepan   Drill.    Boring   a   Shaft  with  a 413 

Triangle.   Attachment  for  45-Degree.     Henry  B. 

Gerrish     55 

Triangular  Tool  Co.: 

Core    Drill     331 

Trimming  Machine,  Waterbury  Parrel  Bolt  Head  241 

Trolley,    Electric    Crane    432 

I'rnck,     Bernstein    Factory 157 

Truck,    Chase    Elevating    7.59 

Truck,    Electric    Driven     251 

Truck,    Storage    Battery    938 

Truck,    Storage    Battery    940 

Truck,   Storage  Battery  Crane  Truck    684 

Truck,    Western    Elevating   Platform    60 

Trucks.    Edwards    Steel     424 

Trucks,    Elevating    1030 

Trucks,     Transfer     763 

Truing  Up  a  Lathe  Chnck,  George  L.  Colburn..  232 
T-Slot,  Repairing  a  Broken,  O.  A.  Webster...  501 
T-Slot.    Shaper    Tools    for    Finishing.      Norman 

R.    Barle     500 

T-Slotting  Kink.  A.     P.  Augustine  Coldehoff.  Jr.  919 

Tube  Forming  Die.  A.     A.  H.  Wilson 666 

Tube    Making    in    a    Punch    Press.    Douglas    T. 

Hamilton      Ill 
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NE"W  FEATURES   IN   DODGE   BROS.   HEAT-TREATMENT   SHOP-CYANIDE    HARDENING 


BY    E.    F.    LAKE* 


Fiff. 


THE  increase  in  strength,  wearing  qualities  and  resistance 
to  fatigue  that  can  be  given  steel  by  a  proper  heat- 
treatment  is  fast  being  recognized  by  those  that  manu- 
facture products  out  of  this  metal  or  alloy.  Therefore,  many 
improvements  are  being  made  in  hardening  rooms  and  new 
apparatus  is  continually  being  devised  and  installed  to  insure 
certainty  of  results. 

The  ordinary  machine  steels,  which  do  not  contain  enough 
carbon  to  be  made  hard  enough  to  resist  filing,  will  show  an 
increase  of  from  10  to  30  per  cent  in  their  tensile  strength, 
compressive  strength  and  elastic  limit  when  heated  to  a  tem- 
perature a  little  above  their  highest  transformation  point 
and  then  cooled  suddenly.  In  the  higher  carbon  steels  this 
increase  is  raised  to  50  and  60  per  cent,  while  many  of  the 
special  alloys  are  given  two  and  three  times  the  strength 
they  have  when  they  leave  the  rolls  or  when  in  the  annealed 
state.  The  resistance  to  fatigue  can  be  increased  in  greater 
proportions  by  a  correct  heat-treatment.  Other  physical 
properties  can  also  be  made  better  able  to  resist  the  strains 
or  stresses  to  which  a  given  part  may  be  subjected. 

Thus,  machine  parts  can  be  designed  considerably  lighter 
when  they  are  to  be  heat-treated,  and  the  saving  in  material 
will  often  more  than  pay  for  the  cost  of  heat-treating.  These 
conditions  have  even  started  an  agitation  in  favor  of  heat- 
treating  structural  steel,  while  heat-treating  all  of  the  steel 
that  goes  into  bridges  has  been  advocated  for  some  time.  In 
the   moving  parts   of   machinery,   the   saving   in   the   cost   of 
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power  to  move  them  should  be  added  to  the  saving  in  the 
pounds  of  steel  used,  to  show  the  real  economy  of  heat-treat- 
ment. Other  things  should  also  be  considered;  for  instance, 
less  material  in  such  parts  as  carry  or  support  these  heat- 
treated  parts;  a  reduction  in  the  size  of  surfaces  to  be  ma- 
chined; smaller  foundations;  lower  freight  bills;  smaller,  and 
thus  cheaper,  hoisting  and  conveying  apparatus  to  handle 
such  parts  when  machining,  erecting  or  shipping  them;  less 
power  to  drive  these,  etc.  In  order  to  give  the  maximum 
physical  properties  to  their  steel  parts  and  take  advantage  of 
those  factors  which  would  effect  a  saving  in  the  cost  of  pro- 
duction. Dodge  Bros.,  Detroit,  Mich.,  recently  completed  a 
building,  70  feet  wide  and  400  feet  long  that  will  be  devoted 
exclusively  to  the  heat-treatment  of  steel.  They  have  just 
discontinued  manufacturing  parts  for  the  Ford  automobile 
in  order  to  build  a  car  of  their  own  design. 

In  Fig.  1  is  shown  the  interior  of  about  one-half  of  this 
building.  The  side  walls  are  composed  of  structural  steel 
and  "Fenestra"  sash;  this  makes  them  nearly  all  glass  and 
admits  the  maximum  amount  of  light.  The  roof  is  of  steel 
framework  and  fire-proof  roofing.  Throughout  the  entire 
length  of  the  building,  the  central  part  of  the  roof  is  raised 
some  six  feet  to  provide  for  windows  that  will  let  out  the 
smoke,  steam,  gases,  etc.,  and  admit  more  light.  The  ap- 
paratus and  methods  that  have  been  devised  during  the  past 
few  years  for  the  accurate  heat-treatment  of  steel  have  done 
away  with  the  necessity  of  darkening  hardening  rooms,  so 
the   color  of  heated  steels   could   be   properly  judged.     Thus 
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the  modern  heat-treating  rooms  are  made  as  light  as  possible. 

The  furnaces  and  other  heat-treating  apparatus  are  located 
through  the  center  of  the  shop,  lengthwise.  (See  the  plan 
view.  Fig.  5.)  The  battery  of  furnaces  shown  in  Fig.  1  is 
oil-fired  and  is  used  for  hardening,  annealing  and  car- 
bonizing. These  twenty  fur- 
naces are  of  the  under-firo 
oven  type  and  were  built  in 
pairs  and  placed  back  to  back 
by  the  W.  S.  Rockwell  Co.. 
New  York.  They  pre-heat  the 
air  just  before  it  enters  the 
burners,  to  economize  on  the 
amount  of  fuel  oil  used.  In 
the  concrete  floor  in  front  of 
the  furnaces,  on  both  sides  of 
the  shop,  a  standard  gage 
track  runs  the  entire  length  of 
the  building.  Its  special  cars 
will  be  described  later.  Two  2- 
ton,  electric  traveling  cranes. 
like  that  shown  at  A,  Fig.  1. 
are  operated  on  both  sides  of 
the  shop  in  front  of  the  fur- 
naces. These  were  built  by 
Pawling  &  Harnischfeger,  Mil- 
waukee, Wis 
nished  the  two  special  gear-quenching  machines  shown  at  B. 

In  Fig.  2  will  be  seen  a  single  pair  of  this  battery  of  twenty 
furnaces.  The  piping,  burners,  etc.,  are  all  located  at  the 
back  of  the  furnaces  and  this  leaves  the  front  clear  for  the 
work  of  the  furnace  operators.  Three  motor-driven  blowers 
(made  by  the  B.  F.  Sturtevant  Co.,  Boston,  Mass.,)  shown 
in  Fig.  3  are  used  to  furnish  all  the  air  required  in 
the  shop.  The  air  Is  forced  through  pipe  C,  Figs.  1  and  2. 
which  runs  the  full  length  of  the  center  of  the  .shop.  (Sym- 
bols signify  the  same  thing  In  all  views.) 

The  alley-way  between  the  backs  of  these  furnaces  is  shown 
In  Fig.  4.  The  sole  duty  of  one  man  consists  of  keeping  tln' 
furnaces  operating  at  the  correct  temperatures  and  this  will 
keep  him  In  this  alley-way  most  of  the  time.  The  tempera- 
ture there  Is  not  uncomfortable,  however,  as  the  furnnros 
have  been  designed  and  built  so  as  to  retain  the  boat  inside 
The  shop  ran  be  heated  In  a  much  cheaper  way.  To  pre 
heat  the  air  before  It  goes  to  the  burners.  It  is  drawn  from 
main  pipe  C  through  pipe  D  and  into  a  pipe  coll  Inside  of 
box  E.  Figs.  2  and  4.  The  exhaust  or  spent  gases  from  the 
furnace  are  sent  through  box  t:  and  around  the  pipe  coll 
This  heats  the  compressed  air  while  It  Is  passing  through 
the  coll  and  It  then  goes  through  pipe  F  and  Into  the  burners 
at  O.  There  It  Is  mixed  with  the  fuel  oil  In  the  proper  pro 
portions  to  perfect  combustion. 

One  of  the  hardening  Jobs  which  Is  done  In  this  battery  of 
furnares  Is  shown  In  Fig.  6.     Automobile  driving  shafts  have 


Fig.  3.     Blowers  for  forcing  Con 

The    Gleason    Works,    Rochester,    N.    Y.,    fur- 


been  charged  into  the  furnace.  This  is  done  by  inserting 
into  the  oven  the  lower  end  of  an  inclined  plane  like  those 
shown  at  H  in  Figs.  1  and  2.  The  supporting  legs  rest  on 
the  outer  edge  of  quenching  tank  /.  Then  the  traveling  crane 
brings  a  load  of  the  shafts  to  the  furnace  in  a  special  rack 
and  dumps  them  on  the  inclined  plane  so  they  will  roll  back 
into  the  furnace.  When  heated  to  the  hardening  tempera- 
ture, the  shafts  are  pulled  out  with  long  rods  that  have  a 
hooked  end.  Fig.  6  shows  some  as  they  are  rolling  down  the 
sheet-steel  hearth  J  to  drop  onto  a  jointed  rack  in  the  oil 
in  tank  /  and  thus  become  quenched.  Fig.  7  shows  how  the 
traveling  crane  lifts  one  side  of  this  jointed  rack  to  raise  the 
drive  shafts  out  of  the  oil  and  dump  them  onto  the  trucks 
by  which  they  are  taken  away. 

The  quenching  tank  cars  are  one  of  the  decided  novelties 
of  this  department.  Several  are  used  on  both  sides  of  the 
shop  and  they  are  wheeled  to  any  furnace  desired.  Standing 
oil  would  soon  get  too  hot  to  quench  the  steel  enough  to  give 
the  required  hardness;  therefore,  the  valve  in  pipe  K  is 
turned  on  when  the  work  is  being  quenched  and  a  two-Inch 
stream  of  cold  oil  is  kept  flowing  into  the  tank.  The  oil, 
which  is  heated  by  the  red-hot  steel,  passes  out  of  overflow 
pipe  Z/,  through  the  hole  in  the  floor  and  into  a  pipe  that  con- 
ducts it  to  an  underground  tank.  This  underground  pipe 
is  made  very  large  so  there  will  be  no  danger  of  its  clog- 
ging, which  would  neccFsitate  tearing  up  the  floor.  Each 
furnace  throughout  the  40i)-foot  length  of  the  shop  is  pro- 
vided with  a  similar  inlet  pipe 
and  floor  hole  connection  to 
the  pipe  that  carries  away  the 
overflow. 

From  the  underground  tank 
the  oil  is  pumped  to  upright 
tanks  close  to  the  outside  of 
the  building.  One  of  these 
can  be  seen  through  the  crack 
of  the  door  at  N  in  Fig.  8. 
l-'rom  these  tanks  the  oil  flows 
by  gravity  to  the  tank  cars. 
One  of  the  motor-driven  pumps 
shown  at  .1/  is  used  for  pump- 
ing the  oil.  and  the  other  is 
used  for  pumping  the  water 
that  is  used  for  quenching 
steels.  They  are  located  next 
to  the  side  wall,  near  the  cen- 
ter of  the  heat-treating  build- 
ing and  give  a  good  circula- 
At  the  extreme  left  of 
this  same  view  a  man  is  at  work  testing  hardened  pieces 
with  the  scleroscope.  ,  • 

The  equipment  for  hardening  and  tempering  forging  dies 
is  another  decided  novelty.  This  is  shown  by  Figs.  9  and  10. 
Four  runways,  filled  with  three-inch  malleable  Iron  balls,  ex- 


pressed Air  to  In.-  ium.i--  Burners 

tion  to  all  of  the  quenching   fluids, 
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Fig.    6.      Oil    Quenching    Tank    ready    for    receiving    Automobile   Drive    Shafts    from    the    T 
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disks   into   the   molten   cyanide 

and   removes   them    when   they 

have     reached     the     hardening 

temperature.  He  removes  them 

one  at  a  time  and  passes  them 

to    a    man     stationed     at    the 

machine.     The    machine    man 

puts    this    red-hot    disli    U    be- 
tween   the    upper    and    middle 

castings  at  W  and  in  so  doing, 

knocks  out  the  disk   that  was 

formerly  cooled.  He  then  steps 

on   pedal    lever   X   and    causes 

the  air  to  press  the  middle  and 

upper    castings    together    with 

the    disk   between    them.      The 

water  flowing  through  the  cen- 
ter of  these  iron  castings  keeps 

them    cool    enough    to    quench 

the  red-hot  ring  disks  quickly, 

as  they  are  only  %  inch  thick. 

Thus   they   are   hardened   and   at    the   same   time   kept   from 

warping.     The  next  disk  is  inserted  between  the  lower  and 

middle  castings  at  Y  and  foot  lever  Z  is  stepped  on  to  press 
these  together  and  squeeze  the  disk;  at  the  same  time,  this 
releases  the  disk  at  W  so  it  can  be  pushed  out. 

By  thus  alternating  the  pressure  on  the  middle  casting,  so 
it  will  first  press  against  the  upper  and  next  against  the 
lower  casting,  the  disks  can  be  quenched  as  fast  as  they  come 
from  the  furnace  and  the  furnace  heats  them  as  fast  as  the 
machine  man  Inserts  them  between  the  castings  and  de- 
presses the  pedal  levers.  This  work  is  done  much  faster  than 
it  takes  to  describe  it  and  no  skilled  labor  is  used.  With  such 
apparatus  unskilled  labor  is  today  doing  hardening  and 
tempering  at  more  accurate  temperatures  and  with  greater 
uniformity  than  was  obtained  by  skilled  labor  only  ten  years 
ago.  Other  ways  of  saving  on  the  cost  of  production  have 
also  been  perfected  and  we  are  now  enabled  to  heat-treat 
parts  with  economy  that  formerly  would  add  much  to  the  cost 
of  the  finished  product. 

The  potassium  cyanide  used  in  these  furnaces  is  a  salt 
that  will  keep  molten  when  heated  to  any  of  the  temperatures 
that  are  used  for  hardening  steel.  As  the  name  implies,  it  is 
composed  of  equal  parts  of  potassium,  carbon  and  nitrogen; 
its  chemical  symbol  being  KCN.  The  carbon  in  this  com- 
position     has      a 

tendency  to  car- 
bonize the  steel 
being  heated  in 
the  bath  and  this 
overcomes  any 
tendency  toward 
a  decarbon- 
ization.  If  ma- 
chine steel  is  im- 
mersed in  a  bath 
of  cyanide  and 
kept  at  a  harden- 
ing temperature 
for  a  certain 
length  of  time,  it 
can  be  given  a 
carbon  content  of 
from  0.60  to  0.80 
per  cent  for  the 
depth  of  a  few 
thousandths  inch. 
For  various  rea- 
sons, however,  it 
is  not  as  good  as 
other  materials 
for  the  real  car- 
bonizing process. 
In  oven  and 
muffle  furnaces 
every      effort      is 


Fig.  9. 


made   to   keep   the   atmosphere 
either     neutral     or     reducing; 
that     is,     to     allow     no     more 
oxygen   to   enter   than   will   be 
used    for    combustion.      When 
the  furnace  doors  are  continu- 
ally  opened,   to   insert  and   re- 
move the  work,  this  is  a  very 
difficult  thing  to   do,  as  air  is 
likely    to    rush    in    and    carry 
with    it    an    excess   of   oxygen. 
This  excess  oxygen  makes  the 
atmosphere     oxidizing    and    it 
unites  with  the  iron  and  raises 
a     scale     on    the    steel    being 
heated.      This   sets   four   times 
as  much  nitrogen  free  to  com- 
bine   with    the    carbon    in    the 
steel      and      form      the      gas 
methane,   which   escapes   when 
the    metal    undergoes    changes 
in  its  grain  structure  as  its  temperature  rises.     Thus,  when 
steel   is  heated   to   the   hardening  temperatures   in   such   fur- 
naces,  a   slight   decarbonization   of   all   the   exposed   surfaces 
often  takes  place.     Frequently  this  action  is  not  uniform  and 
decarbonized   spots   are   produced.     The   higher   the   tempera- 
ture,  the  more  easily  can  carbon  be  drawn  out  or  made  to 
flow    into    the    steel.      To    overcome    such    chemical    changes, 
steels   have  been   heated   for  hardening  in   a  molten   cyanide 
bath,  as  then  the  air  is  kept  away  from  the  steel  and  a  slight 
carbonizing  effect  is  produced  instead  of  a  decarbonizing  one. 
As   cyanide   of   potassium    is   very   poisonous   and   also    the 
fumes  which  arise  from   it  when  molten,  the  furnaces  must 
be  covered  and   other  precautions  taken.     Each  pair   of   fur- 
naces, shown  in  Figs.   11  and   12,  is  covered  with  a  hood  to 
gather   the   poisonous   fumes   and   convey   them   to   the   outer 
atmosphere,   through   pipes   extending   through   the   roof.     In 
addition  to  this,  sheet  metal  shields  are  located  in  front  of 
the   furnace   openings   shown   at   V  to   carry   away   from    the 
workmen  any  fumes  that  might  come  through  these  openings. 
(These  shields  were  removed  for  photographing).     The  work- 
men wear  gloves  while  using  the  furnaces,  and,  in  some  cases, 
face  masks  to  protect  any  exposed  parts  of  the  body. 

As  to   the  poisonous  nature  of  cyanide  of  potassium,   two 
grains  might  be  enough  to  kill  a  man  and  in  other  cases  it 

might  require 
fifty  grains.  A 
solution  of  one 
ounce  of  cyanide 
to  four  ounces  of 
water  is  one  of 
the  best  things 
for  cleaning  rust 
from  polished 
steel  surfaces  or 
the  oxide  from 
other  metals.  In 
one  case  a  jeweler 
had  a  barrel  filled 
with  this  solu- 
tion and  standing 
in  the  basement 
for  cleaning  sil- 
ver ware  and 
other  metals.  A 
scrub  woman, 
thinking  it  was 
potable  water, 
drank  a  glassful 
and  dropped  dead 
beside  the  barrel. 
11  almost  instant- 
ly paralyzes  the 
flesh  tissues  of 
the  body  and  thus 
Intake  End  of  Special  Furnace  for  hardening  Forging  Dies  Stops    their   action 
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and  causes  death.  It  will  not  penetrate  the  skin  unless  sub- 
mitted to  its  action  for  quite  a  time  but  it  is  liable  to  pene- 
trate raw  sores.  It  dissolves  very  readily  in  water  and  if  one 
were  perspiring,  the  dry  salt  would  dissolve  in  the  perspira- 
tion and  more  quickly  pass  through  the  skin.  The  fumes 
arising  from  the  molten  cyanide  are  a  cyanogen  gas,  which  is 
extremely  poisonous,  and  this  paralyzes  the  lungs  in  the 
same  manner  that  drinking  a  solution,  or  swallowing  the  dry 
salt,  would  paralyze  the  tongue,  throat  and  stomach. 

After  rust  and  scale  have  been  cut  loose  and  removed  by  a 
cyanide  solution,  steel  surfaces  can  bo  pnlishprl  by  a  hard 
rubbing  with 
cyanide  soap.  To 
make  this,  stir 
potassium  c  y  a  - 
nide  in  water 
until  no  more  will 
dissolve ;  then 
add  enough  pre- 
cipitate chalk 
to  make  a  creamy 
paste.  To  this 
paste,  add  Castile 
soap  shavings 
until  it  is  quite 
stiff.  These 
should  be  thor- 
oughly mixed, 
which  is  best 
done  with  a 
mortar. 

The  poisonous 
nature  of  cyanide 
has  caused 
searches  to  be 
made  for  ma- 
terials that  will 
give  as  good  re- 
sults and  not 
have  any  poison- 
ous effect.  Other 
salts  and  com- 
binations of  salts 
are  being  used 
with  the  claim 
that  the  results 
arc  the  same. 
None  of  them  con- 
tain as  much  car- 
bon as  cyanide  of 
potassium  and 
hence  could  not 
have  as  great  a 
carbonizing  effect 
on  the  steel. 
Steels  that  were 
high  enough  In 
carbon  could  be 
used,  however, 
and  if  they  pre- 
vented a  dccar- 
bonlzatlon  the 
same  results 
would  be  at- 
tained. When 
steel  is  immersed 
In  a  salt  bath  and 
then  heated,  oxy- 
gen cannot  get  to 

It  and  this  cause  of  decnrbonlzntion  woiihl  l^r  i^vrmnur 
Some  of  the  chlorldi  .■<  are  combined  In  a  way  to  give  them 
melting  tcraperature.t  which  make  them  useful  for  heating 
steels  to  any  of  the  hardening  temperatures.  The  nitrate, 
carbonate  and  fluoride  salt.q  might  also  be  made  Into  com- 
binations that  would  krrp  molten  at  the  desired  temperatures 
and  not  be  poisonous  or  have  Injurious  efTects  on   the  steel. 

The  nitrogen  content  of  the  cyanide  of  potassium  Is  liable 


to  have  a  bad  effect  on  the  steel  and  thus  be  a  detriment  to 
its  use.  If  any  nitrogen  were  absorbed  by  the  steel,  the 
elongation  and  contraction  would  rapidly  diminish  with  each 
increase  in  the  percentage  of  nitrogen  and  the  ductility 
would  be  reduced.  When  the  pores  of  the  steel  are  opened, 
as  its  temperature  reaches  the  transformation  point  at 
which  it  is  hardened,  the  carbon  will  enter  the  steel  and  is 
liable  to  carry  some  nitrogen  with  it.  The  best  carbonizing 
compounds  are  free  from  nitrogen.  Investigations  have 
shown  that  nitrogen  causes  brittleness  in  the  same  mannei 
as  does  phosphorus  but  more  intensely.     On  steel  specification 

reads  "The  sum 
of  the  percentage 
0  f  phosphorus, 
plus  5  times  the 
percentage  of  ni- 
trogen, should 
not  exceed  0.060 
per  cent." 

T  o  illustrate 
this,  some  watch 
springs  were 
heated  for  hard- 
ening in  cyanide 
of  potassium. 
When  used,  it 
was  found  that 
the  main  springs 
wore  well  but  the 
hair  springs 
broke  quickly. 
The  main  spring 
is  subjected  to  a 
steady  tension 
but  the  hair 
spring  is  sub- 
jected to  alternat- 
ing vibrations  by 
the  oscillations  of 
the  balance 
wheel.  Thus  any 
brittleness  would 
soon  cause  the 
hair  spring  to 
rupture  but 
might  have  but 
little  effect  on  the 
main  spring. 
When  the  same 
hair  springs  were 
heated  to  the 
hardening  tem- 
perature in 
molten  glass,  they 
did  not  break  and 
this  might  indi- 
cate that  it  was 
the  nitrogen  In 
the  cyanide  which 
caused  the  brit- 
tleness. 

Steel  is  some- 
times immersed 
in  molten  cyanide 
and  then  dipped 
in  water  to  pro- 
duce certain 
colors.  Other  pro- 
cesses are  now 
nich  priHliicc  ricnrr  colors  in  a  greater 
variety  of  shades  and  at  less  cost.  To  keep  the  steel  pieces 
from  hardening,  when  being  colored,  it  is  necessary  to  melt 
the  cyanide  in  pots  made  from  low-carbon  steel,  as  cast- 
iron  pots  Increase  their  hardness.  The  cyanide  acts  as  a  con- 
ductor for  carbon  In  much  the  same  manner  as  a  copper  wire 
does  for  electricity;  thus  the  carbon  flows  from  the  iron  pot 
Into   the   steel   being   heated.     Sometimes   the   work   Is   made 
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harder  if  it  is  heated  in  the  cyanide  the  first  time  it  is 
melted  down  in  a  new  steel  pot;  therefore,  the  cyanide  should 
be  melted  down  once  before  it  is  used  for  coloring. 

At  the  end  of  the  cyanide  furnaces  shown  in  Fig.  12  is  a 
stationary  tank  of  lime  water  in  which  some  of  the  work  is 
quenched.  At  the  side  of  the  first  furnace  is  located  another 
of  the  quenching  tank  cars.  On  the  floor  is  shown  a  tray 
loaded  with  bevel  differential  gears  and  having  a  long  rod 
for  a  handle.  This  is  lowered  into  the  cyanide  bath  to  heat 
the  gears,  then  lifted  out  and  lowered  in  the  quenching  tank, 
and  when  cool  the  gears  are  dumped  into  boxes  to  take 
to  the  tempering  furnaces.  Other  parts  that  were  being  hard- 
ened are  shown  in  the  metal  boxes  beside  the  tray  of  gears. 

Fig.  13  shows  four  salt  bath  furnaces  that  are  used  for 
tempering  the  smaller  pieces.  The  salt  is  held  in  iron  pots 
that  are  heated  with  fuel  oil  the  same  as  the  bigger  furnaces. 
As  the  drawing  temperatures  seldom  run  above  1000  degrees 
F.,  sodium  nitrate  and  potassium  nitrate  can  be  used. 
These  do  not  corrode  the  pots  as  easily  as  the  chloride 
salts  and  hence  the  pots  last  a  long  time.  There  is  nothing 
poisonous  about  them  and  there  is  nothing  in  them  that  is  in- 
jurious to  steel.     The  work  sinks  in  the  bath  and  it  is  easier 


A  similar  state  occurs  in  many  shops,  not  alone  in  the 
drafting-room  but  in  the  tool-room.  Why  is  it  endured? 
Simply  because  the  owner  knows  that  if  he  enforces  his 
regulations  his  men  will  quit  before  very  long  and  go  where 
they  can  do  as  they  please,  and  that  he  cannot  get  any  better 
conditions  by  hiring  new  men,  unless  he  begins  all  over 
with  entirely  green  ones  and  trains  them  his  way.  The 
matter  comes  about  through  the  assumption  of  professional 
privileges  by  these  two  classes  of  men.  If  we  hire  a  physician 
we  do  so  under  conditions  to  which  they  stick  as  a  class.  We 
do  not  give  them  orders;  on  the  contrary  they  order  us 
around  in  what  seems  like  a  pretty  arbitrary  fashion.  We  do 
not  pick  out  our  own  particular  penance  for  our  infractions 
of  the  law  of  nature  but  we  take  what  they  give  us  and  are 
duly  thankful.  On  the  other  hand  we  do  not  patronize  their 
profession  except  in  case  of  dire  necessity  and  we  dispense 
with  their  services  as  soon  as  possible.  They  have  us  at 
their  mercy  when  we  are  sick  but  we  assert  our  independ- 
ence in  short  order  when  we  recover.  The  fact  is  that  some  of 
us  get  well  solely  for  the  sake  of  getting  even. 

Is  a  draftsman  a  professional  man?  Is  a  tool-maker?  It 
all  depends  on  circumstances.     If  a  retired  physician  should 
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to  handle  it  than  when  a  lead  bath  is  used.  If  one  should 
hold  one's  head  directly  over  the  pot  it  would  cause  a  feeling 
of  sickness  in  the  stomach,  but  this  position  is  not  necessary 
when  a  rod  handle  is  put  on  the  tyay  that  holds  the  work. 
This  is  the  only  disagreeable  feature  of  this  bath. 

An  electric  generator  with  a  very  complete  switchboard 
is  located  in  one  corner  of  the  building.  This  makes  the 
heat-treatment  shop  a  complete  unit  in  itself,  as  it  is  not 
dependent  on  any  other  part  of  the  plant  for  power,  light, 
heat,  or  anything  else.  Thus,  work  can  be  done  there  when 
all  the  rest  of  the  plant  is  shut  down  and  no  power,  heat,  etc., 
would  be  wasted  if  it  were  shut  down  and  all  the  rest  of  the 
plant  were  working. 

*     *     * 

CARRYING  OUT  THE  ORDERS 
OF  THE  BOSS 

BY    CON    WISE 

There  is  a  widely  prevalent  idea  that  as  soon  as  a  man 
goes  into  business  for  himself  he  becomes  independent.  That 
this  is  not  so  was  brought  to  our  attention  a  few  days  ago 
by  a  neighboring  machine  tool  builder.  He  was  complaining 
that  he  was  unable  to  get  drawings  made  to  suit  him.  It  was 
some  matter  of  center  lines  or  style  of  lettering  or  some 
minor  thing  like  that,  but  one  which  was  a  constant  source 
of  error  in  the  shop.  Come  to  think  of  it,  the  special  bone 
of  contention  was  about  using  5ft.  6"  or  5'  6",  but  that  is  not 
the  point.  Here  is  a  case  of  an  intelligent,  able-bodied,  re- 
sponsible, profitable  concern  that  pays  its  bills  (including 
payroll)  on  time,  but  that  cannot  issue  an  order  to  its  own 
drafting-room  with  any  confidence  that  it  will  be  obeyed. 


decide  to  go  into  the  machine  tool  business  with  no  other 
training  than  what  he  had  gotten  in  the  course  of  his  pro- 
fessional relations  with  machine  tool  builders,  we  should 
presume  that  his  draftsmen  and  his  tool-makers  and  his 
office  boy  would  be  able  to  maintain  professional  relations 
with  him,  but  if  a  man  with  years  of  work  at  the  machinist 
trade  and  at  drafting  should  go  into  the  same  business,  it 
would  seem  that  he  could  readily  hire  men  who  would  ex- 
pect to  do  as  they  were  told  and  do  it  in  a  spirit  of  coopera- 
tion or  go  elsewhere,  just  as  would  a  machinist  or  carpenter. 
A  very  considerable  degree  of  professional  pride  is  desir- 
able in  all  workmen,  but  when  that  pride  goes  beyond  the 
desire  and  purpose  of  doing  the  most  creditable  job  possible 
under  the  circumstances  which  surround  it,  we  wonder  if 
there  is  not  something  wrong.  Certainly  among  professional 
men  there  must  be  cooperation.  Two  surgeons  who  stopped 
to  wrangle  during  an  operation  might  find  nothing  more  than 
a  corpse  as  a  result.  So  too,  if  a  man  in  charge  of  a  machine 
shop  has  demonstrated  his  fitness  to  hold  the  place  he  must 
really  be  a  professional  man  among  his  employes,  and  should 
be  so  recognized  by  them. 

A  new  method  of  obtaining  very  high  temperatures  from 
the  electric  arc  has  been  developed.  An  ordinary  electric 
arc  is  combined  with  a  jet  of  oxy-acetylene  or  oxy-hydrogen 
to  reinforce  and  increase  its  temperature.  The  simplest  form 
of  the  apparatus  has  a  high  carbon  electrode  through  which 
a  blast  of  oxygen  or  air  can  be  blown.  The  metal  plate  to 
be  heated  forms  the  positive  pole  and  the  carbon  electrode 
the  negative  pole.  The  effect  of  the  oxygen  burning  inside 
the  arc  is  to  produce  a  temperature  much  higher  than  that 
of  the  electric  arc  alone. 
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SUGGESTIONS  FOR   LAY-OUTS  USED  IN  MAKING  VARIOUS  WIRE  SHAPES 

BY    FRANK    H.    MAYOHt 
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Fig.   1.     Hand  Operated  Bending  Fixture  for  producing  the  Piece  S 

WIRE  forming  from  flat,  round  or  irregular  shaped 
stocls  is  sometimes  accomplished  by  crude  methods 
and  sometimes  by  very  complex  automatic  machines. 
The  choice  of  equipment  is  largely  governed  by  the  amount  of 
work  and  the  experience  of  the  man  who  handles  it.  In- 
ventors who  have  occasion  to  produce  a  large  number  of  dif- 
ferent wire  shapes  often  depend  upon  some  crude  hand-oper- 
ated device  which  results  in  a  high-priced  product,  while 
manufacturers  of  wire  products  usually  employ  automatic 
machines  which  are  capable  of  forming  wire  up  to  about  i/i 
inch  in  diameter.  The  high  output  of  such  machines  results 
in  producing  work  that  can  be  sold  at  surprisingly  low  prices. 
It  is  not  the  purpose  of  this  article  to  go  very  deeply  into 
the  details  of  the  mechanism  which  performs  the  different 
operations  on  the  wire,  as  this  varies  considerably  in  dif- 
ferent types  of  machines.  The  idea  is  to  describe  the  opera- 
tions around  which  the  machines  are  built  and  to  illustrate 
the  principles  involved  by  simple  illustrations. 

First,  let  us  consider  a  piece  of  the  form  shown  at  S  in  Fig. 
1.  As  only  five  hundred  of  these  pieces  are  required,  we 
cannot  afford  to  rig  up  an  elaborate  machine  and  so  a  hand 
bending  fixture  is  produced.  This  consists  of  a  stop  A.  against 
which  the  end  of  the  stock — which  has  previously  been  cut 
off  to  the  required  length — is  held  in  the  position  shown  by 
the  dot  and  dash  lines.  It  will  also  be  seen  that  there  is  an 
arbor  B  around  which  the  stock  is  formed,  a  jaw  C  which 
makes  the  first  bend  and  a  jaw  D  which  forms  the  bend  E. 
The  jaws  C  and  IJ  are  operated  by  levers  which  cause  them 
to  slide  in  and  out  as  required.  This  fixture  is  held  in  a 
vise  in  such  a  position  that  the  levers  are  free  to  move  with- 
out interference. 

The  punch  and  die  shown  in  Fig.  2  was  designed  for  the 
purpose  of  producing  the  piece  T,  although  an  equipment  of 
this  type  could  be  used  for  producing  work  of  the  form 
shown  In  Fig.  1  and  a  variety  of  other  shapes.  This  punch 
and  die  are  used  In  a  power  press,  the  method  of  operation 
being  as  follows:  The  blank  shown  by  the  dot  and  dash 
lines  Is  put  Into  the  die  and  when  the  press  Is  tripped,  the 
punch  Is  forced  down  against  the  work  at  A,  bending  both 
ends  around  the  punch  until  the  latter  reaches  the  position 
shown.  While  the  punch  Is  descending,  the  beveled  plunger 
B  comes  Into  contact  with  the  plung'T  (',  forcing  it  against 
the  work  by  means  of  the  pressure  exerted  on  Its  beveled  end. 
This  plunger  forms  the  small  bend  at  the  end  of  the  work, 
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thereby  bringing  it  to  the  required  form  shown  at  T.  When 
the  punch  rises,  the  spring  D  forces  the  plunger  C  out  to  the 
starting  point,  the  movement  being  limited  by  the  fetter 
screw  E.  Although  these  two  methods  do  very  well  for 
bending  small  lots  of  work,  pieces  that  are  to  be  produced 
in  large  numbers  can  be  manufactured  far  more  economically 
in  automatic  machines  where  the  wire  is  fed  to  the  machine 
from  a  reel,  cut  off  and  bent  to  the  required  form,  the  ma- 
chine running  for  days  without  requiring  any  particular  at- 
tention from  the  operator. 

As  an  example  of  the  method  followed  In  laying  out  an  auto- 
matic machine,  let  us  consider  the  operations  and  the  method 
of  reasoning  followed  in  setting  up  for  producing  work  of  the 
form  shown  at  U  in  Fig.  3.  The  first  step  is  to  feed  the  wire 
up  to  a  stop  and  cut  off  a  piece  of  the  right  length.  The  next 
step  is  to  form  the  bends,  while  the  small  loops  at  the  ends 
of  the  piece  are  twisted  around  two  mandrels  which  are  made 
to  revolve  by  means  of  a  rack.  Fig.  3  shows  a  preliminary 
lay-out  of  the  tools  required  for  this  purpose.  The  wire  is 
fed  up  to  the  stop  A  by  means  of  the  feed-slide  B,  after  first 
passing  through  straightening  rolls  similar  to  those  shown 
in  Fig.  8.  The  cam  C  pushes  the  form  D  forward  against  the 
wire  and  holds  it  in  place  until  it  has  been  cut  off  by  the 
blade  E.  After  the  cutting  operation  has  been  completed, 
another  rise  on  the  cam  pushes  the  form  D  forward  again, 
thus  bending  the  wire  to  the  shape  shown  at  V.  The  arbors 
f,  which  up  to  this  time  were  held  below  the  wire  by  means 
of  a  spring,  are  now  released  and  forced  up  into  place  through 
the  action  of  the  cam  G  and  lever  H.  The  arbors  are  caused 
to  revolve  by  means  of  a  rack  J  and  the  pinions  on  the  arbors, 
thereby  forming  the  loops  on  the  ends  of  the  piece  and  fin- 
ishing it  to  the  shape  shown  at  C.  The  wire  is  twisted  around 
the  arbors  by  the  pins  /. 

After  this  sequence  of  operations  has  been  completed,  the 
machine  is  returned  to  the  starting  position  by  means  of 
springs  or  return  cams.  At  the  same  time,  the  work  is  picked 
out  of  the  machine  and  thrown  to  one  side  by  means  of  the 
hook  K  which  is  caused  to  move  by  the  mechanism  shown  in 
Fig.  4.  The  lift  A  on  the  cam  which  controls  this  ejecting 
mechanism  operates  the  spring  hook  B  by  swinging  the  arm 
about  the  pivot  C.    In  this  way  the  bevel  D  on  the  spring  hook 
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is  sprung  out  by  coming  in  contact  with  the  work;  the  hook 
catches  under  the  work  in  the  position  shown  in  the  illus- 
tration, and  when  the  hook  is  pulled  back  by  the  spring  E 
it  carries  the  work  with  it.  When  the  curled  ends  clear  the 
arbors  about  which  they  were  wound,  the  work  drops  off  the 
hook  and  falls  down  through  a  hole  in  the  bed  of  the  machine 
into  a  box  placed  ready  to  receive  it. 

This  cycle  of  operations  is  repeated  over  and  over  again. 
The  operations  may  be  briefly 
outlined  as  follows:  First, 
the  wire  is  fed  forward 
against  a  stop;  second,  the 
form  is  moved  forward  to 
hold  the  wire  against  a  sta- 
tionary form;  third,  the  wire 
is  cut  off  and  the  loose  end  is 
also  held  to  prevent  it  from 
running  back  on  the  reel; 
fourth,  the  central  part  of  the 
wire  blank  is  bent  over  the 
form;  fifth,  the  arbors  en- 
gage the  wire  and  are  then 
revolved  to  form  the  curled 
ends;  sixth,  the  arbors  drop 
down,  leaving  the  curled  ends 
free;  seventh,  the  finished 
piece  is  picked  out  while  the 
machine  is  returning  to  the 
starting  position.  After  these 
operations  have  been  com- 
pleted, the  machine  is  ready 
to  commence  a  second  cycle. 

Another  point  to  be  con- 
sidered on  most  automatic 
wire  forming  machines  is 
holding  the  end  left  loose 
after  the  blank  has  been  cut 
off,    in   order   to   prevent   the 


wire  from  running  back  onto  the  reel.  This  is  step  number 
three  of  the  cycle  of  operations  referred  to  in  the  preceding 
paragraph,  and  it  must  be  so  timed  that  when  the  feed-slide 
loosens  its  grip  to  move  back  and  reengage  the  wire  ready  to 
feed  the  next  piece  forward,  it  will  hold  the  wire  and  then 
release  it  before  the  feed-slide  is  ready  to  make  its  next  for- 
ward movement.  This  is  conveniently  accomplished  by  the  de- 
vice shown  in  detail  in  Pig.  5  which  is  designated  as  M  in  Fig. 
3.  The  operation  of  this 
mechanism  is  as  follows:  Just 
before  the  feed-slide  lets  go, 
the  lift  A  on  the  cam  causes 
the  screw  B  carried  by  the 
rocker  arm  C  to  push  the  slid- 
ing pin  D  forward  against 
the  wire.  In  this  way  the 
wire  is  prevented  from  slid- 
ing back.  As  soon  as  the  feed- 
slide  has  re-gripped  the  wire, 
the  end  of  the  lift  on  the  cam 
is  reached,  thus  releasing  the 
pressure  on  the  rocker  arm 
and  pin  to  permit  the  wire  to 
be  fed  forward  at  the  proper 
time. 

Small  spring  If  in  Fig.  7  is 
another  good  example  of  wire 
forming.  The  mechanism 
used  for  coiling  this  spring  is 
also  shown  in  this  illustra- 
tion, the  operation  being  as 
follows:  First,  the  wire  is 
fed  forward  by  means  of  a 
slide  A,  of  similar  design  to 
the  one  previously  described, 
and  caught  by  the  twisting 
spindle  B;  second,  this  spin- 
dle    is     caused     to     revolve 
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through  the  required  number 
of  revolutions  by  means  of 
the  bevel  gears  C  and  D 
which  are  driven  by  the  arm 
E  connected  to  the  end  of  the 
shaft  F.  This  mechanism  is 
actuated  by  the  cam  O  which 
pushes  the  connecting-rod  U 
forward ;  after  completing  the 
operation,  the  return  of  the 
mechanism  to  the  starting 
point  is  effected  by  means  of 
the  spring  /;  third,  while  coil- 
ing the  spring,  the  feed-slide 
goes  back  and  secures  a  fresh 
grip  on  the  wire  ready  for 
feeding  it  forward  for  the 
next  spring;  fourth,  the 
spring  is  cut  off  from  the 
wire  on  the  reel  by  means  of 
the  blade  J  which  is  oper- 
ated by  the  cam  K  through 
the  push-rod  L  and  rocker 
arm  31;  fifth,  the  spring  in 
its  finished  form  drops 
through  a  hole  in  the  bed  of 
the  machine  into  a  box. 
These  operations  are  repeated 
until  the  required  number  of 
springs  has  been  formed  and 
cut  off.  The  work  turned  out 
by    automatic    wire    forming 


for   holding   Wire 

"counting   scales.' 


machines    is    usually    counted    by    special 

A  more  complicated  wire  forming  operation  and  one  which 
calls  for  very  good  work — both  in  design  and  set-up — is  met 
with  in  automatic  chain  making  machines.  Such  machines 
are  used  in  the  manufacture  of  watch  chains  and  similar 
products,  and  produce  chain  of  an  indefinite  length,  which  Is 
afterward  soldered  where  the  ends  of  the  links  join.  The 
chain  is  sometimes  rolled  to  produce  fancy  links  which  give 
a  more  elaborate  appearance.     An  automatic  knock-off  is  pro- 


vided on  such  wire  forming 
machines  to  stop  the  opera- 
tion in  the  event  of  the  chain 
snarling  up  or  any  other  un- 
usual condition  which  would 
otherwise  result  in  the  waste 
of  expensive  wire.  Fig.  6 
shows  the  motions  necessary 
in  making  chain  of  the  form 
shown  in  detail  at  X  in  this 
illustration.  Wire  up  to  3/32 
inch  in  diameter  may  be  used 
and  links  as  great  as  Vi  inch 
in  length  can  be  formed. 
The  operations  are  as  fol- 
low's:  First,  the  wire  is 
drawn  from  the  reel  and  fed 
up  to  the  stop  A  by  means  of 
the  feed-slide  B.  This  slide  is 
operated  by  the  rocker  arm  C 
and  cam  D,  as  previously  de- 
scribed. The  cam  has  two 
movements,  one  for  lifting 
the  arm  C  up  and  down  to 
bind  or  loosen  the  wire,  and 
the  other  for  feeding  the 
wire.  Second,  the  spindle  E 
is  caused  to  move  forward 
until  the  jaws  F  hold  the  wire 
against  the  arbor  G.  Third, 
while  the  spindle  is  moving 

prevent  it  running  back  on  the  Reel  forward,      the      Cam      H      lifts 

the  rocker  arm  /  which  binds  the  wire  J,  thus  preventing  it 
from  slipping  back  out  of  the  wire  guide  E  when  the  slide  re- 
leases its  grip  for  the  purpose  of  obtaining  a  fresh  hold. 
Fourth,  the  wire  is  cut  off  by  the  blade  L  which  is  operated 
by  an  arm  M  and  cam  A'.  After  cutting  off  the  wire,  the 
blade  is  returned  to  its  starting  point.  Fifth,  the  spindle  E 
comes  forward  and  bends  the  wire  around  the  arbor  G,  partly 
forming  the  link  in  the  jaws  F.  Sixth,  the  arbor  G  is  moved 
slightly  forward  to  set  the  partly  formed  link.     Seventh,  with 
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all  the  parts  of  the  machine  held  in  this  position,  a  cam 
0  drives  the  header  P  against  the  link  R  in  order  to  seal  the 
link,  the  movement  being  obtained  through  the  arm  S.  Eighth, 
another  lift  on  the  cam  forces  the  arbor  G  down  out  of  the 
link  which  is  still  held  in  the  jaws.  Ninth,  by  means  of  a 
segment  T  operated  by  the  cam  U  and  plunger  7,  the 
spindle  E  is  caused  to  revolve  through  a  quarter  turn,  hold- 
ing the  link  in  position  to  have  the  wire  fed  through  it.  The 
wire  is  fed  up  against  the  stop  and  the  same  sequence  of 
operations  repeated. 
One  of  the  vital 
points  in  the  manu- 
facture of  wire  arti- 
cles is  the  straight- 
ening of  the  wire, 
which  must  be  free 
from  kinks  or  bends. 
For  this  purpose  the 
wire  is  passed 
through  a  stralght- 
ener  shown  at  W  in 
Fig.  6.  A  detailed 
illustration  of  an- 
other form  of  wire 
straightener  is 
shown  in  Fig.  8.  This 
consists  of  a  series 
of  rolls,  between 
which  the  wire  is 
passed  to  take  the 
kinks  out  of  it  be- 
fore being  converted 
into  any  finished 
product.  The  ef- 
ficiency of  wire 
forming  machines  of 
the  kind  described 
in  this  article  can  be 
seen  when  it  is 
understood  that  one  man  can  easily  operate  a  dozen 
machines  and  still  have  time  to  make  up  any  special  tools — 
such  as  arbors  and  jaws — required  on  subsequent  work  that 
these  machines  are  to  be  operated  on. 

Some  years  ago  a  cylindrical  grinding  machine  maker  de- 
veloped a  design  in  which  power  was  transmitted  through 
a  long  shaft  having  two  splines  or  keyways  cut  in  opposite 
sides.  The  shaft  was  supported  at  the  ends  and  by  the  driv- 
ing pulley  which  traversed  the  space  between  the  end  bear- 
ings. It  was  found  that  the  long  shaft  could  not  be  suc- 
cessfully run  if  only  two  keyways  were  cut  in  opposite  sides 
because  of  the  tendency  to  whip  and  run  out  of  balance.  The 
trouble  was  overcome  by  cutting  four  keyways  at  points  90 
degrees  apart.  The  question  is,  why  should  four  keyways 
cut  at  points  90  degrees  apart  stop  the  trouble  that  de- 
veloped when  only  two  were  cut  180  degrees  apart? 


Fie.   8.     Wire  Straightener  for  preparing  Wire  to  be  formed 


CAST-IRON  AND   BRASS   BUSHINGS 

BY    CHARLES    C.  ANTHONY* 

I  have  often  wondered  why  the  manufacturers  of  machine 
tools  that  are  first-class  in  other  respects  do  not  put  bush- 
ings in  wherever  possible  so  that  when  it  becomes  necessary 
to  repair  the  machine  the  old  bushings  can  be  driven  out  and 
new  ones  put  in  place,  thus  doing  away  with  a  lot  of  extra 
work.  The  lack  of  bushings  often  means  considerable  ex- 
pense, time  and  material  to  rig  up  something  suitable  to  re- 
bore  holes.  We  have 
frequently  had  to  do 
this  with  large 
punching  and  draw- 
ing presses,  whereas 
if  they  had  been  de- 
signed  and  built 
with  the  repair  end 
in  view,  many  dol- 
lars could  have  been 
saved.  I  am  sure 
that  if  prospective 
purchasers  insisted 
on  bushed  bearings 
in  the  machines,  the 
builder  would  be 
compelled  to  recog- 
nize the  importance 
of  doing  it.  I  am 
also  sure  that  is  one 
of  the  first  things  I 
should  consider  in 
the  purchase  of  ma- 
chine tools.  Too 
many  machines  are 
built  at  present  in 
such  a  way  that 
when  the  time  comes 
to  repair  them,  it 
can  only  be  done  at  great  cost,  and  sometimes  at  the  expense 
of  the  strength  of  the  machine,  as  provision  has  not  been 
made  for  re-boring. 

In  this  day  of  high-speed  machines  the  question  often 
arises  as  to  the  relative  merits  of  cast  iron  and  bronze  for 
bushings.  A  great  many  manufacturers  of  machinery,  in 
advertising  their  tools,  place  great  stress  on  the  fact  of  their 
having  phosphor-bronze  bushings.  My  experience  has  been 
that  while  bronze  makes  a  good  bushing  for  machines  run- 
ning at  a  very  high  speed  and  not  being  called  upon  to  with- 
stand any  great  pressure,  cast  iron  will  far  surpass  brass  or 
bronze  for  bushings  as  regards  wearing  qualities.  We 
have  tried  bronze  bushings  in  certain  machines  and  found 
them  to  last  only  about  six  months,  while  cast  iron,  with  the 
same  lubrication,  would  last  several  years.  We  have  also 
used  brass  bushings  in  a  number  of  twenty-spindle  drilling 
machines,  only  to  find  them  worn  out  in  six  months.  They 
were  replaced  with  cast  iron  and  have  been  in  service  for 
several  years.  While  it  is  true  that  cast  iron,  if  poor  in 
quality  and  rough  in  finish  and  not  properly  lubricated,  will 
grind  to  powder,  it  is  also  true  that  poor  brass  or  bronzj 
roughly  finished  and  not  properly  lubricated  will  do  so  like- 
wise; but  good  cast  iron,  if  smooth  in  finish  and  properly 
oiled,  will  far  outwear  brass  or  bronze.  Then  again,  if  the 
bearings  warm  up,  bronze  will  expand  more  rapidly  than 
cast  iron,  making  bad  conditions  worse.  We  have,  at  present, 
a  modern  high-speed  engine  with  a  four-inch  cast-iron  wrist- 
pin  which  is  showing  excellent  wearing  qualities.  Wherever 
we  have  tried  cast  iron  in  place  of  bronze  or  brass,  we  have 
always  found  the  bushing  to  wear  about  200  per  cent  better. 
*     *     * 

One  of  the  large  dealers  in  metals  and  alloys  stated  re- 
cently that  since  the  beginning  of  the  European  war,  tin  has 
more  than  doubled  in  price  and  antimony  has  more  than 
trebled.  During  the  early  part  of  August,  there  was  a  daily, 
not  to  say  hourly,  rise  in  the  price  of  many  metals. 

312  Franklin  St.,   IJcodlng,   Pn. 
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PRODUCTION  OF  ALOXITE  IN  THE    ELECTRIC  FURNACE-MAKING  VITRIFIED  WHEELS 
AT    PLANT  OF  CARBORUNDUM   CO. 

The  raw  material  from  which  aloxite  is  made  is  the 
mineral  bauxite  which,  when  taken  from  the  mines,  is  a  clay- 
like substance  that  is  an  impure  aluminum  oxide.  In  the 
process  of  manufacture,  the  bauxite,  which  in  the  natural  state 
is  in  granular  masses  and  earthy  form,  is  crushed  and  then 
calcined  by  feeding  it  through  an  inclined  rotary  kiln  to 
eliminate  all  moisture  prior  to  smelting.  The  calcined 
material  is  then  elevated  mechanically  to  a  mixing  machine 
(similar  to  a  cement  mixer)  where  anthracite  coal  is  added 
to  it.  The  coal  is  so  proportioned  as  to  reduce  the  oxides  of 
silicon  and  iron  in  the  bauxite  during  the  smelting  process, 
but  leave  the  alumina  unreduced. 

Charging  the  Electric  Furnace 

The  electric  furnaces  used  in  the  French  plant  where  most 
of  the  aloxite  for  the  Carborundum  Co.  is  produced,  are  circu- 
lar in  shape  and  equipped  with  two  vertical  electrodes  sus- 
pended over  the  furnace  opening.  When  a  furnace  is  being 
charged,  the  bottom  is  first  covered  with  a  thick  layer  of  the 
bauxite  and  coal  mixture.  The  electrodes  are  then  lowered 
until  the  ends  rest  upon  this  bottom  layer.  At  first,  it  is 
necessary  to  form  a  path  for  the  current  by  placing  graphite 
between  the  electrodes,  but  as  soon  as  arcs  are  formed  be- 
tween the  ends  of  the  electrodes  and  the  charge  becomes 
molten,  it  is  no  longer  a  non-conductor  and  the  current  passes 
directly  through  it.  When  the  first  layer  is  in  a  molten  state, 
additional  material  is  added  and  the  electrodes  are  gradu- 
ally raised  and  carefully  regulated  so  as  to  maintain  the 
proper  resistance  to  the  flow  of  the  current  and  a  constant 
amount  of  power  for  the  furnace.  This  process  of  adding 
more  mixture  and  raising  the  electrodes  is  continued  until 
the  furnace  is  completely  filled. 

Charging  the  furnace  requires  a  period  of  from  twenty- 
four  to  thirty-six  hours.  During  the  smelting  process  the 
reduced  oxides  of  iron  and  silicon  unite  to  form  ferro-silicon, 
and  the  alumina  is  freed  of  practically  all  its  impurities.  As 
the  ferro-silicon  is  heavier  than  the  alumina,  it  sinks  to  the 
bottom  of  the  furnace,  where  it  is  easily  separated  from  the 
aloxite.  After  the  smelting  operation  is  completed,  the  fur- 
nace is  allowed  to  cool,  and  then  the  ingot  or  "pig"  is  re- 
moved and  crushed,  as  will  be  described  later. 

Fig.  2,  which  is  a  view  in  the  French  plant,  shows  several 
of  these  electric  furnaces  to  the  left  and  two  of  the  large 
ingots,  one  being  held  by  the  crane.  The  shell  of  the  furnace 
is  of  steel  and  the  shape  circular,  the  sides  tapering  inward 
slightly  toward  the  top  so  that  the  shell  can  be  lifted  oft 
the  ingot.  This  steel  shell  Is  water  cooled  on  the  outside  but 
docs  not  have  a  refractory  lining,  the  charge  forming  its  own 
lining  as  the  smelting  process  proceeds.  The  bottom  Is  lined 
with  a  mixture  of  carbon  and  tar.  Each  furnace  is  mounted 
on  wheels  and  has  a  suitable  track  so  that  it  can  be  removed 
from  under  the  electrodes.     The  alternating  current  used  is 


THE  fast-cutting,  artificial  abrasives  which  are  now  pro- 
duced, and  the  improved  methods  of  bonding  them 
together  to  form  a  wheel,  are  undoubtedly  the  two  chief 
factors  in  the  development  of  the  modern  process  of  grind- 
ing. At  the  present  it  is  possible  to  grind  successfully  almost 
any  kind  of  material,  owing  to  the  different  characteristics  of 
the  abrasives  now  produced  and  the  bonding  processes  that 
have  been  developed  to  meet  various  manufacturing  require- 
ments. As  the  characteristics  of  wheels  necessary  for  grind- 
ing different  materials  efficiently  have  been  determined  as 
the  result  of  experiments  and  experience,  wheel  manufac- 
turers have  endeavored  by  means  of  artificial  processes  to 
meet  these  requirements.  That  they  have  been  successful  is 
evident  to  anyone  familiar  with  the  quality  and  variety  of 
work  now  produced  by  grinding,  not  only  in  machine  shops 
but  in  many  other  lines  of  manufacture. 

One  of  the  more  recent  artificial  abrasives  placed  on  the 
market  is  known  as  aloxite  and  is  the  product  of  the 
Carborundum  Co.  of  Niagara  Falls,  N.  Y.  Aloxite.  like  other 
artificial  abrasives,  is  produced  in  the  electric  furnace  and 
its  manufacture  and  subsequent  formation  into  grinding 
wheels  involves  many  interesting  processes.  Aloxite  is 
especially  adapted  for  grinding  steel  or  other  materials  of 
high  tensile  strength,  as  it  possesses  the  necessary  qualities 
of  hardness,  sharpness  and  toughness.  A  small  piece  of 
aloxite  is  shown  in  Fig.  1.  As  this  illustration  indicates,  it 
is  of  crystalline  formation  so  that  when  broken  or  fractured, 
sharp  cutting  edges  are  left  which  cause  the  wheel  to  cut 
rather  than  to  work  with  an  abrading  action. 
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stepped  down  by  a  transformer  from  5000  volts  to  about  100 
volts  and  is  conducted  to  the  electrodes  by  bus  bars.  These 
electrodes  are  of  carbon.  The  practice  is  to  operate  several 
furnaces  at  the  same  time,  the  charging  of  the  different  fur- 
naces being  so  regulated  that  the  current  consumption  will 
be  approximately  uniform. 

Crushing-  Aloxite  Ingots  or  "Pig's" 

A  large  "pig"  or  ingot  obtained  from  the  electric  furnace, 
as  just  described,  is  first  broken  up  into  smaller  pieces  by  the 
use  of  a  drop  weight  or  "skull  cracker."  These  pieces  are 
then  crushed  in  ordinary  rock  crushers.  Two  crushers  similar 
to  those  illustrated  in  Fig.  3  are  used,  the  second  one  through 
which  the  material  passes  having  the  jaws  set  closer  in  order 
to  break  the  particles  finer.  This  preliminary  crushing  is 
followed  by  a  magnetic  separator  treatment  to  remove  any 
lumps  of  ferro-silicon  which  were  not  separated  from  the 
ingot.  The  aloxite  is  then  re-crushed  by  passing  it  between 
plain  rapidly  revolving  rolls.  There  are  two  sets  of  these 
crushing  rolls.  The  first  set  of  coarse  crushing  rolls  receives 
the  larger  pieces  which  vary  considerably  in  size,  while  the 
second  set  crushes  the  aloxite  more  uniformly  and  about  as 
fine  as  ordinary  gravel. 

Screening-  Machines 

This  crushed  material  is  next  screened  or  graded  by  passing 
it  over  reciprocating  wire  screens  through  which  the  small 
pieces  fall.  A  number  of  these  screening  machines  are 
shown  in  Pig.  4.  The  screens  not  only  have  a  reciprocating 
motion  but  are  inclined  slightly  so  that  the  abrasive  grains 
feed  along  down  the  incline.  The  screen  is  composed  of 
sections  of  different  mesh,  varying  from  fine  to  coarse  from 
the  feeding  end,  so  that  the  grains  are  graded  as  they  feed 
along  and  fall  through  openings  at  the  side  of  the  machine 
into  the  cans  shown.  The  coarser  screens  are  made  of  wire 
and  those  for  very  fine  numbers  are  made  of  silk  cloth.  The 
oversize  stock  which  is  too  coarse  to  pass  through  the 
coarsest  screen  falls  off  at  the  extreme  end  and  is  re-crushed 
in  the  second  set  of  crushing  rolls  previously  referred  to. 

Uniform  grading  is  secured  by  close  regulation  of  feed,  by 
keeping  the  screens  in  perfect  condition  and  by  regular  test- 
ing of  the  graded  material.  This  testing  is  done  at  frequent 
intervals  during  the  day  by  means  of  small  testing  machines 
carrying  master  screens.  These  show  the  exact  amount  of 
over  size  and  "fines,"  and  the  slightest  variation  from  the 
standard  causes  the  material  to  be  rejected.  Complete 
chemical  analyses  are  also  made,  as  a  standard  chemical  com- 
position is  essential  in  the  production  of  high-class  grinding 
wheels.  Various  other  treatments  are  employed,  such  as 
chemical  treatment,  hydraulic  classification  or  magnetic  con- 
centration to  produce  aloxite  grain  for  special  classes  of 
wheels. 


ed   when   bonding  by 

Bonding  and  Puddling  or  Mixing 
One  of  the  most  important  processes  connected  with  grind- 
ing wheel  manufacture  is  that  of  bonding  the  abrasive  grains 
together  in  the  form  of  a  wheel.  The  three  principal  bonding 
processes  are  the  vitrified,  silicate,  and  elastic.  As  vitrified 
wheels  are  the  most  common,  especially  in  connection  with 
machine  shop  practice,  this  process  will  be  described  some- 
what in  detail  in  this  article.  The  bond  of  a  vitrified  wheel 
is  composed  of  suitable  clays  and  fluxes  which  are  mixed  with 
the  proper  abrasive.  By  varying  the  amount  and  com- 
position of  the  bond,  wheels  of  different  grade  are  obtained. 
The  base  of  all  bonds  for  vitrified  wheels  is  feldspar  or  a 
fusible  clay  to  which  is  added  a  refractory  clay  to  decrease 
the  fusibility  of  the  bond.  As  the  possible  combinations  of 
clays  that  may  be  used  for  bonding  are  almost  endless,  this 
is  a  branch  of  wheel  manufacture  that  requires  a  great  deal 
of  experience  and,  at  the  plant  of  the  Carborundum  Co.,  it 
is  in  charge  of  an  expert  on  ceramics. 

The  clays  to  be  used  are  first  dried  to  eliminate  all  mois- 
ture so  that  they  can  be  proportioned  by  weight  without  the 
necessity  of  considering  the  weight  of  the  moisture.  Obvi- 
ously, if  there  were  an  unknown  amount  of  moisture  in  the 
different  clays  it  would  be  impossible  to  determine  the  relative 
weights  with  accuracy.     The  bond,  after  being  pulverized  and 
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Wheel  used  for  truing  Grinding  Wheels  prior  to  burning 


screened  to  remove  lumps,  is  mixed  with  the  abrasive  grains 
in  power  mixing  kettles  similar  to  those  illustrated  in  Fig.  5. 
These  kettles  have  rotating  paddles  attached  to  the  vertical 
shafts  shown.  After  the  mix- 
ture of  bond  and  abrasive  is 
placed  in  the  kettle,  water  is 
added  and  the  mixing  process 
begins.  It  is  very  important 
that  the  correct  amount  of 
water  be  added,  the  amount 
depending  upon  the  coarseness 
of  the  abrasive  and  the  com- 
position of  the  bond.  The 
coarser  the  grain,  the  less 
water  is  used.  If  there  is  too 
much  water  in  the  mixture, 
the  grains  and  bond  separate 
and  the  former,  being  heavier, 
sink  to  the  bottom.  An  ex- 
cessive amount  of  water  also 
makes  the  wheels  too  compact, 
whereas  if  the  mixture  is  too 
dry,  they  will  be  too  coarse. 
The  mixing  requires  several 
hours  and  depends  upon  the 
coarseness  of  the  abrasive  and 
the  kind  of  wheel  for  which 
the  mixture  is  intended. 
Molding  Vitrified  Wheel.<< 
When  vitrified  wheels  are 
mixed  by  the  wet  process  in 
power  driven  kettles  as  de- 
scribed in  the  foregoing,  they 
are  molded  as  illustrated  in  Kig.  5.  The  mixture,  which  has 
the  consistency  of  thick  paint,  is  transferred  from  the  mixing 
kettle  to  the  mold,  and  when  the  mold  is  full  the  mixture  is 
carefully  worked  to  remove  all  air  bubbles  and  insure  a  solid 
wheel.     This  opf-ratlon  rniuircs  considerable  time  when  mold- 


ing wheels  which  must  be  absolutely  free  from  air  bubbles 
such  as  those  used  for  grinding  glass,  etc.  The  molds  are 
tlien  partially  air  dried  in  an  open  room  to  prevent  forma- 
tion of  cracks.  This  preliminary  drying  is  followed  by  a 
more  complete  drying  in  a  heated  room.  When  the  molded 
wheels  are  hard  enough  to  be  handled  they  are  ready  to  be 
turned  to  shape  preparatory  to  burning  in  the  kiln.  The 
wheels  arc,  of  course,  molded  large  to  allow  for  turning  and 
also  to  compensate  for  shrinkage  in  drying. 

When  very  hard,  close  vitrified  wheels  are  required,  they 
are  molded  under  the  hydraulic  press.  Very  strong  molds 
must  be  used,  as  the  pressures  are  enormous.  For  example,  a 
.TG-inch  wheel  would  require  a  pressure  of  about  1000  tons. 
The  bond  and  grain  for  pressed  wheels  are  first  mixed  dry 
in  a  tumbling  barrel,  after  which  water  is  added  until  the 
proper  consistency  is  obtained;  the  mixture  is  then  spread 
evenly  in  the  steel  molds  and  pressed.  The  wheels  are  at 
once  removed  from  the  molds,  dried,  and  "fired"  in  the  same 
manner  as  other  vitrified  wheels. 

Truing  Grinding:  Wlieels  on  Potter's  Wheel 
The   rough   molded   wheel    is   trued   and   turned   to   the   re- 
quired form  on  a  potter's  wheel,  as  indicated  in  Pig.  6.     This 
is  a  very  simple  device  which  consists  principally  of  a  revolv- 
ing table  and  a  horizontal  cross-rail  along  which  the  tool-slide 
is  fed  by  hand.     The  wheel  to 
be    trued    is    not    held    in    any 
way    but   is   simply    placed   on 
the  center  of  the  table,  which 
is     made     of     plaster-of-paris. 
The  tool  used  for  turning  plain 
surfaces  is  a  piece  of  fiat,  un- 
hardened  steel.     This  tool  can 
be     fed     either     vertically     or 
horizontally,  and  scales  on  the 
machine  enable  the  operator  to 
turn  to  the  required  dimension 
without    taking    any    measure- 
ments. 

The  wheel  is  not  reduced  to 
the  size  finally  required  but  an 
allowance  is  made  for  shrink- 
age in  the  kiln  and  also  to  pro- 
vide material  for  a  final  truing 
operation  after  burning.  This 
allowance  depends  upon  the 
size  and  grain  of  the  wheel.  A 
coarse  wheel  requires  a  greater 
allowance  than  a  fine  one, 
other  conditions  being  equal. 
In  the  operation  of  the  potter's 
wheel,  hand  tools  are  used  to 
a  certain  extent,  particularly 
in  the  formation  of  special 
shapes. 

Bu  miner  Vitrified   UrlndlnK  Wheels 

.'\nothor    important    process    in    connection    with    vitrified 

grinding  wlirol   manufacture  is  the  burning  of  the  wheels  in 

order  to  partially  unit  the  bond  and  form  a  solid  but  porous 

wheel.     Much  skill  and  care  is  required  to  burn  wheels  sue- 
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cessfully,  as  the  temperature  must  be  very  accurately  con- 
trolled for  long  periods.  The  wheels  to  be  burned  are  stacked 
in  a  large  brick  kiln  as  illustrated  in  Fig.  7,  which  shows  an 
interior  view  of  a  kiln  as  it  is  being  loaded.  The  wheels  are 
protected  against  the  direct  action  of  the  flames  and  gases, 
by  packing  them  in  fire-clay  saggers.  When  the  kiln  is  full, 
the  door  is  closed  and  luted  with  fire-clay  and  the  burning 
begins.  This  continues  without  interruption  for  a  period  of 
from  three  to  five  days;  the  furnace  is  then  allowed  to  cool 
slowly  for  a  week. 

The  heat  is  derived  from  a  coal  fire  beneath  the  floor  of  the 
kiln,  and  the  temperature  is  regulated  by  the  adjustment  of 
dampers  in  the  main  and  auxiliary  draft  tunnels.  The  draft 
through  that  part  of  the  kiln  containing  the  wheels  is  down- 
ward, and  the  heat  is  uniformly  distributed  by  having  draft 
openings  in  various  parts  of  the  kiln  floor.  The  temperature 
in  the  kiln  is  gaged  by  Seger  temperature  cones.  These 
cones,  which  are  distributed  throughout  the  kiln  and  are 
observed  through  small  openings  or  "peep-holes,"  are  in  the 
form  of  triangular  pyramids  about  two  inches  high  which 
are  held  in  a  base  as  shown  in  Fig.  8.  They  are  made 
in  series  or  numbers  which  fuse  at  different  tempera- 
tures and  for  this  particular  work,  each  "bat"  or  base  con- 
tains three  or  four  cones.  When  the  first  cone  of  the  series 
fuses  or  becomes  plastic  enough  to  fall  over,  the  temperature 
of  the  kiln  is  known  and  it  is  held  at  this  temperature  for 
a  number  of  hours  to  insure  uniform  heating  of  all  the 
wheels.  The  temperature  is  then  increased  until  the  next 
cone  in  the  series  falls  over  and  it  is  maintained  at  this 
point,  but  is  not  allowed  to  rise  high  enough  to  fuse  the  last 
cone  of  the  series.  When  two  of  the  cones  in  a  bat  have 
fallen  over,  as  shown  to  the 
right  in  Fig.  8,  the  man  in 
charge  of  the  kiln  knows  that 
the  temperature  at  that  point 
is  somewhat  less  than  that 
represented  by  the  last  cone  of 
the  series  or  the  one  still  stand- 
ing. In  this  way,  the  tempera- 
ture is  gaged  and  by  having 
the  cones  distributed  around 
the  kiln,  above  and  below  and 
in  the  center,  they  also  indi- 
cate whether  or  not  the  tem- 
perature is  uniform.  After  the 
wheels  are  taken  from  the  kiln 
they  receive  a  preliminary  in- 
spection for  flaws  or  cracks 
and  then  go  to  the  truing  de- 
partment,    as     illustrated     in 

Pjg     9  Fig,    10.        Depart; 

Truing  the  Grinding-  Wheels 
The  sides  of  the  wheels  are  first  trued  in  machines  similar 
to  the  one  shown  in  Fig.  9.  The  wheel  is  held  in  an  ordinary 
chuck  and  a  revolving  disk  type  of  truing  tool  is  used.  This 
is  held  in  a  tool-post  and  is  fed  in  against  the  wheel  by  the 
large  handwheel  shown,  and  in  a  lateral  direction  by  an  auto- 
matic feed.  After  the  hole  has  been  bushed  with  babbitt, 
the   wheel   is   mounted    on    a   true   running   spindle    and    the 


Fig.    11.     Method  of  determining  Grade  of  Grinding  Wheel 

periphery  is  trued.     The  disk  wheel  type  of  dresser  is  also 


l"ig.    9.     One  Corner   of  Gnndmg  Wheel  Truing  Department 


used  for  the  periphery  on  large  wheels,  and  diamond  tools  for 
small  wheels. 

Balancing  and  Speed  Test  of  Grinding  Wheels 
The  trued  wheels  are  next  tested  for  balance  by  mounting 
them  on  an  arbor  and  placing  the  latter  on  horizontal  parallel 
ways.  If  the  wheel  is  out  of  balance  slightly,  very  light 
weights  of  standard  size  are  temporarily  attached  to  the 
periphery  and  if  the  standard  weight  for  a  given  wheel  does 
not  counteract  the  unbalanced  side,  the  wheel  is  rejected. 

The  department  in  which  the 
wheels  are  given  the  speed  test 
is  shown  in  Fig.  10.  This  de- 
partment is  considered  one  of 
the  most  important  in  wheel 
making  and  every  precaution 
is  taken  to  insure  that  the 
wheels,  as  they  leave  the 
works,  are  perfect  and  safe  to 
operate.  The  wheel  to  be  tested 
is  mounted  on  the  spindle  of 
the  machine  and  then  the  slid- 
ing door  at  the  side  is  lowered, 
thus  enclosing  the  wheel  in  a 
heavy  wooden  box  so  that  in 
case  of  breakage,  no  one  will 
be  injured.  The  speed  for  this 
test  is  about  70  per  cent  faster 
than  the  normal  speed,  and  it 
Grinding  Wheels  are  given  Speed  Test  jg  indicated  by  a  dlrect-reading 

tachometer  connected  with  the  spindle  of  the  machine.  Dur- 
ing this  test,  an  internal  stress  is  developed  which  is  at  least 
three  times  greater  than  the  stress  to  which  the  wheel  is 
subjected  when  running  at  the  correct  working  speed.  After 
a  wheel  is  tested,  the  operator  makes  a  duplicate  written 
record  of  the  test,  one  copy  being  attached  to  the  wheel  and 
the  other  filed  in  the  records  of  the  company.  At  the  end 
of  the  day  all  records  are  sworn  to  before  a  notary. 
Determining  Grade  of  Wheels 
The  grade  of  a  grinding  wheel  or  the  tenacity  with  which 
the  bond  holds  the  abrasive  grains  in  place  is  determined  by 
a  hand  test  and  requires  considerable  experience  and  skill. 
The  tool  used  has  a  ball-shaped  handle  and  a  blade  which  is 
beveled  on  the  end  like  a  cold  chisel.  When  making  the 
test  this  beveled  end  is  simply  pressed  into  the  side  of  the 
wheel  as  shown  in  Fig.  11,  and  is  then  turned  or  twisted. 
The  resistance  to  this  twisting  movement  indicates  to  the 
experienced  man  the  grade.  The  delicate  sense  of  touch  Is 
soon  lost  even  by  an  expert  who  discontinues  the  work. 

Many  attempts  have  been  made  to  supplant  the  hand  grade 
test  by  a  mechanical  one,  but  up  to  the  present  time  the  sim- 
ple tool  in  the  hands  fo  an  expert  has  proved  to  be  the  most 
reliable  and  practicable.  After  the  grading  test,  the  wheels 
are  again  carefully  inspected  and  tested  for  soundness  and 
then  they  are  ready  for  the  shipping  department. 


16 


MACHINERY 


September,  1914 


CopyrlBht,  1914,  by  THB  INDUSTRIAL  PKE83 


Entered  at  the  Post-Offlce  In  Ne^7  Tork    City    as  Second-Class  Mall  Matter 

MACHINERY 

DESIGN -CONSTRUCTION  — OPERATION 

PUBLISHED    MONTHLY    BY 

THE    INDUSTRIAL    PRESS 

140-148  LAFAYETTE  STREET.  NEW  YORK  CITY 

61-52.  CHAKCERY  LANE,  LONDON,  ENGLAND 
Cable  address,  Machinery  New  York 

Alexander  Laobara,  President  and  Treasurer 

Matthew  J.  O'Neill,  General  Manag^er 

Robert  B.  Luchars,  Secretary 

Fred  E.  Rogers,  Editor 

Erik  Obertr.  Franklin  D.  Jones,  Doug-las  T.  Hamilton. 

Chester  L.  Lucas,  Edward  K.  Hammond, 

Associate  Editors 


Yearly  subscription— Shop  edition,  $1.00;  Engineering-  edition.  $2.00:  coated 
paper,  $2.60;  Forelsm  edition.  $3.00.  The  receipt  of  a  subscription  Is  ac- 
knowledged bj*  sending  the  current  number.  Checks  and  money  orders  should 
be  made  to  THE  INDUSTRIAL  PRESS.  Money  enclosed  in  letters  Is  at  the 
risk  of  the  sender.  Changes  of  address  must  reach  up  by  the  15th  to  take 
effect  on  the  following  month;  give  old  address  as  well  as  new.  Single 
copies  can  be  obtained  through  any  newsdealer. 

"We  solicit  contributions  from  practical  men  on  subjects  pertaining-  to 
machine  shop  practice  and  machine  design.  All  contributed  matter  published 
exclusively  in  MACHINERY  la  paid  for  at  otir  regular  space  rates  unless 
other  terms  are  agreed  on. 


SEPTEMBER,   1914 


NET  CIRCULATION  FOR  AUGUST.  1914,  26,690  COPIES 


Reprints  of   this   nrtlrlc   for   malllnc    In 


desired   quantity 


AMERICAN   INDUSTRIAL  CONDITIONS 
AND  THE  OUTLOOK* 

Step  by  step  during  tlio  past  three  weeks  we  have  been 
making  our  way  toward  a  resumption  of  our  foreign  trade, 
following  the  paralysis  of  exchange  and  shipping  facilities 
which  came  with  the  outbreak  of  war,  and  the  progress  made 
is  now  plainly  evident.  Our  business  men  have  met  the 
situation  calmly,  their  faith  in  the  future  strengthened  by 
the  effect  on  our  domestic  trade  of  the  unprecedcntod  harvest, 
the  change  in  public  sentiment  toward  legitimate  business 
enterprises,  our  absolutely  sound  financial  condition  result- 
ing from  seven  years  of  liquidation,  and  the  settlement  of 
our  currency  question  so  that  we  have  an  abundant  supply- 
of  money  for  all  legitimate  purposes.  Every  one  has  noticed 
that  there  has  been  no  approach  to  panic  here. 

Some  exaggerated  statements  have  been  published  regard- 
ing the  benefits  of  the  war  to  the  United  States,  and  this 
article  Is  intended  to  be  a  conservative  review  of  the  situa- 
tion as  It  affects  our  machinery  industry,  based  on  more 
than  twenty-five  years'  personal  acquaintance  with  European 
and  American  conditions. 

Germany  was  ready  for  the  war,  and  her  vast  army  was 
mobilized  almost  by  pressing  a  button:  but  neither  England, 
France  nor  Russia  was  prepared.  England's  army  is  her 
weak  point.  The  French  army  is  still  equipped  with  rifles 
of  the  1886  pattern,  although  efforts  have  been  made  to  sub- 
stitute modern  ones.  Russia,  during  the  past  two  years,  has 
been  spending  vast  sums  for  armament,  in  the  construction  of 
which  many  American  machine  tools  have  been  employed. 
When  the  writer  was  in  Russia  last  month,  it  was  expected 
that  the  government  expenditures  would  continue  for  at  least 
two  years,  and  machinery  dealers  there  were  looking  for  a 
continuation  of  active  business  during  that  period,  although 
the  recurring  strikes  of  Industrial  workers  imparted  a  sinister 
aspect  to  the  future.  The  Russian  army,  on  a  ponce  footing, 
numbered  1,284,000  men,  which  sounds  formidable  to  us,  but 
most  of  these  are  required  for  garrison  duty;  40.000  are 
needed  for  St.  I'etcrsliurg  alone,  where  there  were  140,000 
strikers  Inst  July.  (irTmnny  needs  no  such  gnrri.sons  In  time 
of  war   for   interior  points. 

licfore  the  war  (irent  Rrltain  and  Germany  were  close 
competitors  In  the  ninnufncture  of  machinery  and  supplies. 
France  was  a  small  producer  but  increasing,  Urissia  and 
Austria  were  buyers  of  machinery  but  not  mimufacturers. 
This    war    will    probably    cause    great    industrial    as    well    as 

*  Uj  Aletunder  I,iict)llrii,  ptilillstirr  of  MACniNrRT,  wtio  spent  three  months 
In  liiissla.  ilerinanj  and  other  parts  of  Kurope,  Just  tieforo  the  outbreak 
of   the   war. 


political  changes.  Unknown  millions  of  producers  have  been 
suddenly  withdrawn  from  the  manufacturing  industries  and 
farms  of  Europe  and  turned  into  consumers  and  destroyers 
nf  life  and  property,  so  that  virtually  all  producing  is  stopped 
in  some  of  the  countries  at  war,  except  where  it  can  be 
carried  on  by  old  men.  women  and  girls.  Not  only  the  coun- 
tries involved,  but  also  those  that  received  their  product,  must 
lontinue  as  consumers  to  a  large  extent,  and  the  United 
States  is  the  only  nation  left  to  supply  their  demands  freely; 
but  time  is  necessary  to  build  up  an  organization  to  do  this. 
Tlie  fearful  load  of  debt  which  war  entails  means  heavier 
burdens  for  the  already  overtaxed  European  peoples. 
Heavier  taxes  mean  increased  cost  of  living,  of  labor  and 
of  material — which  will  Inevitably  bring  all  European  costs 
nearer  those  of  our  own  manufacturers.  Whatever  happens 
to  the  three  emperors  who  are  responsible  for  the  war,  one 
result  will  surely  be  the  transfer  of  some  of  their  power  to 
the  people  of  Germany,  Russia  and  Austria.  This  tendency 
is  world  wide,  and  in  those  countries  needs  only  such  an 
impetus  as  the  war  will  give  to  become  irresistible.  Greater 
power  for  the  people  means  higher  wages,  better  living — 
and  also  higher  costs  for  all  kinds  of  manufactured  products, 
and  probably  for  farm  products  as  well.  All  of  these  in- 
fluences must  work  to  our  advantage  by  equalizing  the  cost 
of  labor,  which  is  the  only  advantage  Europe  now  has  over  us. 
No  one  who  knows  the  German  people  can  withhold  his 
admiration  for  the  wonderful  capacity  for  organization,  the 
matchless  perseverance  and  far-sighted  methods  of  handling 
public  and  private  works  which  have  developed  in  one  gen- 
eration the  most  powerful  nation  on  earth.  But  the  strength 
and  military  training  of  the  Germans  have  made  them  over- 
confident, and  begotten  a  war  madness  which  will  check  their 
commercial  progress  for  a  generation.  This  was  very  notice- 
able when  the  writer  was  in  Germany  last  summer  during 
the  break  with  England.  The  war  fever  possessed  nearly 
every  one,  and  only  a  spark  was  then  needed  to  start  the 
conflagration.  This  year  the  spark  was  applied,  and  like  a 
flash  of  gunpowder  all  the  powerful  nations  of  Europe  but 
one,  were  united  against  Germany. 

Every  one  familiar  with  European  industrial  conditions 
has  long  seen  that  Germany  would  become  our  strongest 
competitor,  and  although  she  is  hated  and  feared  by  all  of 
Europe  except  Austria,  her  export  trade  everywhere  has  been 
increasing  by  leaps  and  bounds — in  machinery  and  supplies 
more  than  one  thousand  per  cent  in  ten  years.  She  was 
reaching  for  the  trade  of  the  world  and  getting  it.  German 
makers  of  machinery  and  tools  of  all  kinds  have  not  only 
glutted  their  own  markets,  but  those  of  England,  France, 
Russia,  Austria,  Italy,  the  Asiatic  countries,  the  Colonies  and 
South  America.  No  market  was  too  small  or  too  remote  for 
profitable  German  cultivation.  The  only  country  where  her 
mechanical  products  have  not  yet  gained  a  foothold  is  the 
United  States,  and  that  is  accounted  for  by  our  depression 
and  the  length  of  time  necessary  to  perfect  selling  organiza- 
tions covering  such  a  large  territory. 

It  will  be  years  before  the  trade  of  Germany  can  recross 
the  bloody  barriers  which  will  separate  her  at  the  close  of 
the  war  from  the  countries  she  is  seeking  to  destroy.  Those 
countries  will  inevitably  prefer  tools  and  other  products  made 
by  America — a  nation  always  friendly;  and  our  foreign  ma- 
chinery trade  should  reach  the  figures  of  our  most  prosper- 
ous years,  so  that  whether  we  will  or  not,  we  stand  to  profit 
by  the  misfortunes  of  other  nations. 

Increased  activity  has  already  appeared  In  many  domestic 
industries,  such  as  the  manufacture  of  prints,  gloves,  hosiery, 
carpets  and  woolens,  pottery,  toys,  chemicals  and  nearly 
every  business  which  has  come  Into  sharp  competition 
with  foreign  products.  A  manufacturer  of  women's  gar- 
ments who  uses  two  thousand  gross  of  buttons  weekly  now 
buys  them  in  America  instead  of  Germany.  Our  powder  mills 
have  just  started  running  double  time  on  foreign  orders. 
These  arc  only  straws,  but  they  show  the  direction  of  the 
wind  and  Indicate  a  tendency  which  will  be  followed  in 
many  other  lines— fo  buy  hcrf.  because  we  are  almost  the 
only  source  of  supply  for  manufactured  products.  Every 
manufacturing  business  that  Is  benefited  helps  the  machinery 
industry. 

We  cannot  expect  business  to  revive  over  night;  the  situa- 
tion Is  too  complex.  Some  industries  will  be  helped  by  the 
war,  others  will  be  Injured;  and  while  the  Immediate  effect 
has  been  Injurious,  It  is  largely  sentimental.  Most  American 
nianufncturers,  particularly  those  who  make  staple  com- 
modities, when  they  review  the  situation  calmly,  will  find 
other  ninrkots  opened  by  the  war  to  replace  those  closed; 
and  meanwhile  our  domestic  markets  under  the  influence  of 
world-wide  buying  will  expand  gradually.  Conditions  here 
are  such  that  the  revival  of  business  is  largely  dependent  on 
senllnieiit.  When  a  common  sense  view  of  the  future  pre- 
vails, the  business  pendulum  will  begin  to  swing  the  other 
way.  and  the  awing  will  be  a  long  one. 
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GAS  PRODUCERS  AND  CHEAP  HEAT 
AND    POWER 

The  developments  in  gas  producers  and  the  Improvements 
in  the  gas  engine  made  in  recent  years  have  placed  within 
the  reach  of  the  consumer  small  plants  in  which  power  can 
be  produced  as  economically  as  in  the  very  largest  steam 
engine  power  stations.  With  the  best  types  of  gas  pro- 
ducers it  is  possible  to  generate  power  with  a  fuel  con- 
sumption of  only  one  pound  of  coal  per  horsepower  hour, 
and  the  coal  used  may  be  the  very  cheapest  grade  of 
bituminous,  that  is,  "run-of-mlne."  The  small  producer 
power  plant  has  a  number  of  other  advantages  besides  small 
fuel  consumption  and  cheapness  of  fuel.  It  needs  very  little 
attention,  and  that  attention  for  small-sized  units  may  be 
given  by  a  man  regularly  employed  with  other  duties.  The 
plant  can  be  quickly  shut  down  at  night  and  started  in 
fifteen  or  twenty  minutes  in  the  morning.  There  is  no  danger 
of  disastrous  explosion  and  the  installation  is  compact  and 
cheaply  housed. 

The  lower  operating  cost  of  a  gas  producer  plant  com- 
pared with  that  of  a  steam  engine  plant  is  most  pronounced 
in  the  case  of  small  power  installations  wherein  a  boiler  and 
steam  engine  of  low  efficiency  often  require  five  times  as 
much  fuel  per  horsepower  hour  as  the  gas  producer  plant 
of  the  same  power  capacity.  In  these  smaller  units  the  pro- 
ducer plant  is  somewhat  more  costly  to  install  than  the 
steam  engine  plant,  but  as  the  saving  in  fuel  is  so  marked, 
the  actual  economy  of  the  producer  plant  is  beyond  question. 
In  the  larger  power  installations,  however,  the  comparative 
costs  of  highly  efficient  steam  boilers  and  engines  and  pro- 
ducer cost  equipment  are  about  the  same,  and  the  saving  of 
fuel  effected  by  the  latter  is  less.  The  gas  producer,  never- 
theless, compares  very  favorably  with  the  steam  plant  both 
in  the  matter  of  first  cost  and  efficient  power  production. 

The  superiority  of  the  gas  producer  plant  over  Diesel  en- 
gines operating  on  fuel  oil  can  also  be  demonstrated,  prob- 
ably without  difficulty,  as  the  oil  used  by  the  latter  has  of 
late  years  been  increasing  in  price.  The  very  high  tempera- 
tures generated  in  the  Diesel  engine  cylinders  result  in 
greater  operating  difficulties  and  higher  costs  of  main- 
tenance than  in  gas  engines  running  on  producer  gas. 

The  gas  producer  undoubtedly  has  a  great  future,  not  only 
for  stationary  power  plants,  but  also  for  marine  propulsion. 
It  requires  less  space  than  the  steam  engine  power  plant, 
and  this,  with  the  smaller  amount  of  fuel  needed  for  the 
same  power,  makes  available  larger  cargo  space.  No  smoke- 
stacks are  required,  and  the  fuel,  unlike  that  for  the  Diesel 
engine,  is  available  in  practically  every  port  of  call. 

It  Is  not,  however,  for  power  purposes  only  that  producer 
gas  gives  the  greatest  promise  to  manufacturers.  It  has  been 
found  to  be  a  very  cheap  and  valuable  fuel  for  metal  heat- 
treating  furnaces.  Installations  of  this  type  which  have  been 
in  operation  for  some  time  have  shown  that  at  least  one-half 
of  the  fuel  cost,  as  compared  with  oil  fuel,  may  be  saved,  and 
more  uniform  heats  obtained  in  the  furnaces.  The  great 
advantage  of  uniformity  of  heat  is  due  to  the  fact  that  with 
producer  gas  the  burners  may  be  arranged  along  a  pipe  ex- 
tending the  full  length  of  the  inside  of  the  furnace,  whereas 
with  oil  fuel  it  is  necessary  to  have  the  burners  at  the  point 
where  the  oil  and  air  mixture  enter  the  furnace  to  force  the 
flames  against  baffle  plates.  Inasmuch  as  it  Is  also  possible 
with  producer  gas  to  raise  the  temperature  of  the  furnace  to 
a  required  degree  more  quickly  than  with  oil,  there  is  an 
increase  in  the  quantity  of  product  as  well  as  in  the  quality. 
The  rapid  growth  of  heat-treating  plants  and  the  probable 
great  increase  of  such  installations  in  all  metal  manufactur- 
ing plants  making  high-grade  products  make  this  advantage 
of  producer  gas  of  great  importance. 
*     *     * 

MODERN  MACHINE  TOOL  DESIGN 
The  designer  of  heavy  machine  tools  which  will  satis- 
factorily meet  present-day  requirements  has  to  provide  better 
materials  of  construction  than  ordinary  machinery  steel  and 
cast  Iron;  he  has  to  take  care  of  heavier  bearing  pressures 
than  were  formerly  the  rule;   and,  lastly,  he  must  safeguard 


gears,  pulleys  and  other  moving  parts  wherever  practicable 
In  order  to  prevent  injuries  to  workmen. 

It  is  not  difficult  to  obtain  better  materials  of  construction 
for  the  smaller  types  of  machines,  but  it  is  indeed  a  serious 
problem  for  heavy  tools.  In  fact,  at  the  present  stage  of 
machinery  building,  cast  iron  must  be  generally  used  for 
frames,  slides,  gears,  faceplates,  etc.  To  use  steel  castings 
is  out  of  the  question  in  some  competitive  lines.  Machinery 
steel  must  be  used  for  most  shafts,  large  screws,  etc.  With 
these  limitations  what  can  be  done?  In  the  first  place,  the 
quality  of  cast  iron  must  be  made  more  uniform  and  depend- 
able, and  of  higher  tensile  strength.  Better  design  which 
tends  to  eliminate  shrinkage  strains  and  the  concentration 
of  stresses  will  help.  In  the  case  of  gears,  the  double  spiral 
tooth  improves  durability,  reduces  shocks  and  promotes 
steadier  action. 

Bearing  pressures  heavier  than  those  safe  with  casual 
lubrication  must  be  sustained  by  forced  oil  feed.  Lubricat- 
ing every  important  bearing  constantly  and  in  generous 
quantity  by  a  circulatory  system  will  be  imperative.  The 
splash  lubricating  system  is  satisfactory  for  gear  trains  that 
can  be  enclosed.  In  this  design  the  requirements  of  safety 
and  efficient  lubrication  are  solved  simultaneously. 

Safeguarding  dangerous  points  In  machines  will  become 
second  nature  with  the  designer  and  will  result  in  a  decided 
improvement  in  the  appearance  of  machines — a  fact  already 
realized,  as  is  evident  in  comparing  the  designs  of  the  present 
with  those  of  ten  years  ago. 

WHAT  CONSTITUTES  THE  BEST  DESIGN 

The  design  of  military  equipment  is  often  characterized 
by  specifications  of  extraordinary  difficulty  and  reckless  dis- 
regard of  cost.  The  United  States  government  military 
authorities  are  well-known  sinners  In  this  respect,  but  per- 
haps no  worse  than  those  of  other  powers.  The  military  ex- 
pert takes  himself  and  his  profession  very  seriously.  Victory 
in  war  is  to  be  won  at  all  hazards  and  the  cost  of  guns  and 
battleships  is  limited  only  by  what  the  taxpayers  will  stand. 

Excellence  of  design  and  construction  are  admirable,  but 
the  degree  of  excellence  should  be  tempered  with  good  sense 
and  some  regard  for  the  mutability  of  human  affairs.  The 
military  experts  of  a  European  power  were  racking  their 
brains  to  devise  a  method  for  making  an  accurate  army  rifle 
with  a  hardened  barrel.  Smokeless  powder  has  rapid  cor- 
rosive and  erosive  effects  on  soft  steel,  and  some  alarmist 
demonstrated  that  the  infantry  rifles  might  be  completely 
worn  out  and  made  useless  in  a  protracted  engagement. 
Hence  the  supposed  need  for  more  durable  barrels.  An 
American  manufacturer  of  armory  equipment  demonstrated 
the  fallacy  of  the  idea.  He  showed  that  he  could  make  bar- 
rels of  soft  steel  so  cheaply  that  it  was  better  to  re-barrel  the 
rifles  than  to  try  to  make  hardened  barrels.  Another  power- 
ful argument  against  the  practice  is  the  fact  that  the  designs 
of  military  equipment  change  so  quickly  that  the  manu- 
facture of  superlatively  good  guns  would  be  wasteful. 

The  design  of  United  States  seige  gun  carriages  is  a  good 
example  of  difficult  specification  and  a  royal  disregard  of 
cost.  The  carriages  are  built  of  thin  steel  plates  riveted 
together  and  the  plates  must  be  shaped  to  templets  and 
scraped  to  fit  each  other  exactly.  Parts  requiring  planing 
or  turning  must  first  be  riveted  together  and  then  machined 
even  though  of  a  very  unwieldy  form.  A  carriage  when 
completed  looks  like  a  pretty  good  job  of  riveted  sheet  steel 
work  that  might  cost  say  $500,  but  the  actual  cost  is  not  far 
from  $11,000! 

While  it  is  true  that  military  equipment,  like  fire  apparatus, 
earns  most  when  not  in  use,  no  engineer  can  look  on  such 
costly  work  without  a  feeling  of  regret  at  the  probable  waste. 
In  manoeuvres  and  drills,  field  guns  are  subjected  to  the 
roughest  possible  usage  and  when  not  in  service  are  left  to 
stand  out  in  the  weather  and  rust.  In  a  few  years  they 
become  obsolete  and  go  to  the  scrap  heap.  Bearing  this  in 
mind,  who  can  say  what  is  the  best  design  in  this  work— that 
which  is  comparatively  cheap,  and  possibly  open  to  expert 
criticism,  or  that  which  Is  superlatively  excellent  and  cor- 
respondingly costly? 
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SPECIAL  JIGS  AND  FIXTURES  AND  MACHINING   METHODS   USED  BY  THE  REO  MOTOR  CAR  CO.,   LANSING.  MICH. 


BY    DOUOIJAS   T.    HAMILTON* 


TO  proceed  witli  the  machining  operations  on  the  Reo  en- 
gine cylinders,  the  castings,  after  the  first  and  second 
rough-boring  cuts  have  been  taken,  as  was  previously 
described,  pass  through  a  long  series  of  operations  enumer- 
ated in  the  following.  To  make  this  description  complete, 
reference  will  be  made  throughout  this  article  to  Fig.  1.  which 
appeared  in   the  previous  installment. 

Rou^h-  and  Finish-boring:  Inlet 
Valve  Chamber  Seats 

The  rough-  and  finish-boring 
of  the  inlet  valve  chamber 
seats  U  (see  Fig.  1)  in  the 
cylinder  casting  is  accom- 
plished in  the  Moline  adjust- 
able spindle  drilling  machine 
shown  in  Fig.  10.  This  ma- 
chine is  equipped  with  a 
special  fixture  of  the  progres- 
sive type  and  has  three  work- 
holding  slides  so  that  it  can  be 
kept  in  practically  continuous 
operation.  The  first  two 
spindles  carry  the  rough-bor- 
ing cutters,  and  the  last  two 
the  finish-boring  tools.  By  re- 
ferring to  Fig.  1  it  will  be  seen 
that  the  inlet  valve  chamber 
seat  has  two  different  di- 
ameters, namely,  2.768  inches 
and  2.328  inches.  The  larger 
bore  penetrates  1.56  inch,  and 
ends  in  a  45-<iegree  taper  lead- 
ing to  the  2..328-inch  ho'.e. 
This  taper  seat  serves  as  a  con- 
tainer for  a  gasket  which 
makes  the  chamber  steam- 
tight.  The  boring  tools,  which  are  shown  at  A  in  Fig.  12,  are 
rotated  at  forty-five  revolutions  per  minute,  and  the  table  is 
raised  at  a  rate  of  0.027  inch  per  revolution  of  the  boring  tools. 
The  boring  cutters  ft  are  made  from  high-speed  steel  and  are 
held  on  the  shank  by  a  cap-screw  n,  being  kept  from  turning 
by  keys  r.     The  upper  portion  of  this  seat  is  tapped  later. 

The   work-holding   fixture    used   on    the   machine   shown    in 
Fig.    10    is   of   interesting   construction   and    is   illustrated    in 
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Fig.  11.  Upon  referring  to  the  latter  illustration,  it  will  be 
seen  that,  as  in  previous  cases,  this  fixture  is  of  open  con- 
struction consisting  of  a  bed  B  and  top  plate  C.  held  together 
by  upright  stanchions  D  at  the  front;  the  l)ack  is  a  full  cast- 
ing with  openings  to  provide  clearance  for  chips  and  the 
work. 
The  individual  work-holding  slides  /•,'.  of  which  there  are 
three,  fit  in  dovetail  slides  in 
the  base  of  the  fixture,  as 
indicated  in  Fig.  11.  The  en- 
gine casting  A  is  located  on  the 
slides  from  the  previously 
reamed  holes  in  the  flange  by 
pins  F  and  held  down  by  heel- 
clamps  G.  These  clamps  are 
held  up  by  open-wound  coil 
springs  to  facilitate  loading  and 
unloading.  Located  in  the 
base  of  the  fixture  is  a  rack 
H.  operated  by  a  pinion  /. 
which  is  rotated  by  a  handle  on 
shaft  J.  Fulcrumed  on  a  pin  in 
rack  //  is  a  latch  K.  held  up  by 
flat  spring  L. 

In  operation,  the  work-hold- 
ing slide  t:  is  laid  on  top  of 
the  extension  of  the  fixture,  the 
rack  H.  prior  to  this,  being 
moved  out  as  far  as  it  will  go. 
The  slide  then  butts  up  against 
the  latch  A',  and  as  the  rack  is 
moved  in  again  by  the  handle 
on  shaft  J  the  casting  clamped 
to  the  slide  is  brought  to  a 
position  under  the  boring  and 
reaming  tools.  The  adjust- 
able stop-screw  M  butts  against  the  casting  of  the  main  fixture 
when  the  work-holding  slide  has  reached  the  proper  position 
in  alignment  with  the  .spindles  of  the  drilling  machine.  The 
handle  JS'  is  then  operated,  and  as  this  is  connected  by  links 
to  cams  or  eccentrics  O  which  are  held  to  spring  plungers  P. 
a  movement  of  this  handle  to  the  left  forces  the  plungers 
into  bushed  holes  that  locate  the  work-holding  slides  in  the 
proper  relation  to  the  spindles  of  the  machine. 

I!y  having  three  slides ^or  holding  the  work  it  is  possible 
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Fig.    13. 


recessing  the   Top  of 


to  keep  this  machine  in  practically  continuous  operation,  and 
a  production  of  200  cylinder  castings  is  turned  out  in  nine 
hours.     In  addition,  the  fixture  is  very  simple  to  operate  and 
admirably       adapted 
to    progressive    drill- 
ing    of     this     kind. 
The     open-type     con- 
struction      is       also 
commendable. 

Following    the 
rough-     and     finish- 
boring    of    the    Inlet 
valve  chamber  holes, 
the      castings      are 
taken     to     a     Baker 
vertical       high-speed 
drilling    machine    of 
the    type    shown    in 
Pig.    19.      Here    the 
cylinder     bores     are 
counterbored    to    the 
proper  depth  and  re- 
cessed at  the  top  or 
explosion      chamber. 
The    recessing    oper- 
ation   serves    two 
purposes:        In     the 
first   place,   it   facili- 
tates grinding  the  cylinder  bores,  and  in 
the  second  place  obviates  knocking  when 
the  cylinders  have  been  in  use  for  some 
time.     As   the   piston   travels   up   to   the 
same  point  in  the  explosion  chambers  at 
each  stroke,  it  is  apparent  that  as  soon 
as  the  bore  commences  to  wear  a  slight 
shoulder  will  be  formed  at  the  upper  end 
of  the  piston  stroke.     This  causes  knock- 
ing to  take  place  in  the  cylinder  at  every 
stroke,    and    in    order    to    obviate    this 
trouble    it   has    been    found    advisable    to 
recess  the  cylinder  to  a  diameter  larger 
than  the  bore  at  this  point,  so  that  at  the 
end  of  its  up-stroke  the  piston  will  pass 
into  a  clearance  space. 

The  tool  for  performing  this  recessing 
operation  is  shown  in  Fig.  13.  It  con- 
sists primarily  of  a  body  .1  machined  to 
fit  into  the  spindle  of  the  drilling  ma- 
chine, and  turned  down  on  its  lower  end 
to  fit  into  sleeve  B.  The  lower  end 
of  the  sleeve  is  formed  into  a  cutter-head 
C,    carrying    two    high-speed    cutters    F, 


Fig.    14.     Drilling,    rough-boring    and    finish 


which  face  the  cylinder  to  depth,  and  two  recessing  cutters 
G.  Driven  onto  the  extended  shank  of  sleeve  B  is  a  collar 
H  and  between  this  collar  and  the  flange  D  of  the  cutter 
spindle  is  a  ball  thrust  bearing  E,  and  a  thrust  washer. 

In  operation,  the  action  of  this  tool,  which  is  shown  in  the 
position  that  it  occupies  at  the  final  downward  movement  of 
the  cutter  spindle,  is  as  follows:  A  slotted  washer  (not 
shown)  is  inserted  between  the  spindle  collar  D  and  the 
thrust  washer  located  directly  beneath  it.  This  holds  the 
sleeve  JS  down,  causing  the  recessing  tool  G  to  collapse  into 
the  sleeve,  thus  making  a  solid  end-cutting  tool  with  two 
facing  tools  F  exposed.  The  spindle  is  then  fed  downward 
and  the  cylinder  faced  to  depth,  as  determined  by  stop-collar 
//  against  the  flange  of  the  cylinder. 

The  slotted  washer  is  then  removed,  and  as  the  tool  con- 
tinues to  feed  downward,  the  spindle  A  advances  Into  sleeve 
B,  and  the  beveled  end  of  the  spindle,  contacting  with  the 
spring-controlled  operating  wedge  N,  forces  out  the  cutter- 
slide  A'.  Wedge  X  is  fulcrumed  on  a  pin  0  held  in  the  cutter- 
head  C  which  is  screwed  into  the  nose  of  sleeve  B.  The 
action  of  forcing  out  the  cutter  G  continues  until  spindle 
collar  D  contacts  with  the  thrust  washer  located  beneath  it, 
which  occurs  when  the  proper  recessed  diameter  has  been 
reached. 

The  next  operation,  which  is  of  a  simple  character  and  is 
accomplished  in  a  single-spindle  drilling  machine,  is  to  drill, 
counterbore  and  tap  for  the  spark  plug  holes  V  shown  in 
Fig.  1.    There  are  two  of  these  holes  to  be  drilled  and  tapped 

in  each  casting.  The 
'"  drills  are  23/32  Inch 

in  diameter,  and  the 
tap  Is  a  i/i-inch  pipe 
tap.  The  hole  is 
counterbored  1  inch 
diameter  by  5/16 
inch  deep.  This 
operation  is  clearly 
shown  at  the  section 
on  M-N. 

Drilling'.  Boring-  and 
Reaming'  Exhaust 

Valve  Seats 
Another  interest- 
ing method  of  handl- 
ing automobile  en- 
gine cylinders  while 
machining  the  ex- 
haust valve  seats  Is 
shown  In  Pig.  14. 
The  machine  used  is 
a  Moline  six  spindle 
drilling  machine 
equipped    with    a 


g  Exhaust  Valve  Seats 


Fig.    15.     Close  View  of  Progressive  Typo  of  Jig  used 
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special  fixture  of  the  progressive  type,  somewhat  similar 
In  construction  to  that  shown  in  Fig.  11.  This  fixture.  In- 
stead of  having  three,  has  four  work-holding  slides,  and  the 
operations  performed  in  it  are  somewhat  different  from 
those  previously  described.  Three  of  these  work-holding 
slides  are  kept  in  continuous  operation.  The  first  two 
spindles  A  of  the  machine  rough-drill  the  exhaust  valve 
covers  and  valve  seats,  the  second  two  spindles  B  carry 
tools  that  rough-bore  the  exhaust  valve  covers  and  valve 
seats  and  drill  the  exhaust  valve  stem  guide  holes,  whereas 
the  third  two  spindles  C  carry  the  finish-reaming  tools  for 
the  exhaust  valve  covers,  valve  seats  and  valve  stem  guide 
holes.  These  tools  are  rotated  at  sixty-five  revolutions 
per  minute  and  the  table  is  given  an  upward  feed  of  0.012 
Inch  per  revolution  of  the  tools. 

Fig.  15  shows  a  close  view  of  the  fixture.  By  referring  to 
this  illustration  and  also  to  Figs.  16  and  17,  a  good  idea  of 
the  construction  and  operation  will  be  obtained.  All  three 
Illustrations  have  the  same  reference  letters.  The  slides  .1,  of 
which  there  are  four,  carry  four  locating  pins  which  fit  into 
the  previously  reamed  holes  in  the  flange  of  the  casting  B. 
In  addition,  the  casting  is  held  down  on  the  slide  by  two  toe- 
clamps  C.  The  method  of  operating  this  fixture  is  as  follows: 
The  operator,  in  starting,  of  course,  only  rough-drills  in  the 
first  position;   then  the  slide  is  shifted  to  the  next  position. 

Handle  D  withdraws  the  locking  plungers  from  the  bushed 
hole  F  in  the  slide,  and  handle  E  withdraws  the  bushings  0 
which  are  used  as  locating  members  and  fit  into  the  previ- 
ously machined  inlet  valve  chamber  hole.  Handle  H  that 
moves  the  rack   /,  see  Fig.   16,   is  then   operated  and  carries 

the   next   slide   into   position.       

This  part  of  the  fixture  is 
similar  in  construction  and 
operation  to  that  shown  In 
Fig.  11.  One  slide  forces  the 
other  along,  as  the  rack  only 
carries  In  the  outermost 
slide  or  the  one  located  to  the 
right  In  the  llluRtration. 

I'pon  the  completion  of  the 
drilling  operation,  the  first 
ra.Htlng  Is  shifted  to  the  next 
position  by  a  second  slide 
that  carries  a  rough  casting. 
Then  when  the  table  Is  raised 
one  casting  is  drilled  and 
another  on<'  roughrenmed. 
I'pon  lowering  llie  tabli'.  the 
torking  pliingont  are  again 
withdrawn  by  handles  I)  and 
t:  and  handle  //  Is  rotated. 
The  next  slide  Is  then  forced  rig.  n.    End  vi.w  of 


into  position  and  as  the  table  rises  again  three  operations 
are  being  accomplished,  namely,  rough-drilling,  rough-drilling 
and  boring,  and  finish-boring  and  reaming.  After  the  fixture 
Is  filled  up,  the  operations  are  continued,  so  that  a  completed 
casting  is  turned   out  at  every   drop  of  the  table. 

A  better  idea  of  the  method  used  in  locating  the  castings 
will  be  obtained  by  referring  to  Figs.  16  and  17.  Bushings  G 
which  are  provided  with  cam  grooves  are  raised  and  lowered 
by  pins  fitting  in  these  grooves  and  operated  by  a  lever  con- 
nected by  links  to  the  various  operating  pins.  Bushings  (»' 
fit  into  the  previously  machined  inlet  valve  chamber  holes 
and  serve  to  preserve  the  required  relation  of  these  holes 
and  the  exhaust  valve  holes.  This  fixture  operates  very 
rapidly,  and  as  one  idle  or  extra  work-holding  slide  is  pro- 
vided, it  is  practically  unnecessary  for  the  machine  to  stop 
working,  the  operations  being  almost  continuous.  A  pro- 
duction of  150  finished  castings  in  nine  hours  shows  that  this 
fixture  is  all  that  could  be  expected  in  the  way  of  efficiency. 
The  roughing  and  finishing  tools  used  for  the  exhaust  valve 
seats  are  illustrated  in  Fig.  18,  which  also  shows  the  depth 
of  the  various,  bores.  By  referring  to  this  illustration  and 
also  to  the  view  of  the  cylinder  in  Fig.  1,  the  nature  of  the 
operations  will  be  clearly  understood.  The  lower  hole  a  is 
drilled  0.781  Inch  diameter  and  is  then  reamed  with  the  last 
tool  to  0.8125  inch  diameter.  The  next  bore  6  is  drilled  to 
1.6875  inch  and  reamed  to  1.750  inch.  The  next  diameter  is 
drilled  to  1.9375  Inch  by  tool  .1  and  reamed  to  2.017  Inches. 
these  being  the  flnislied  dimensions,  and  the  largest  diameter 
is  finished  to  2.25  Inches.  The  entire  seats  are  finished  com- 
plete before  the  casting  leaves  the  machine,  all  edges  being 
beveled  to  45  degrees  as  indi- 
cated. The  total  drilling  and 
reaming  depth  is  about  5s 
inches. 

The  roughing  and  finishing 
boring  tools  are  worthy  of 
particular  attention.  They 
are  shown  at  .4,  B,  C  and  /) 
In  Fig.  18.  D  shows  the 
shank  of  the  two  tools  B  and 
C,  which  are  similar  in  con- 
struction. These  shanks  are 
made  from  one  piece  of  ma- 
chine steel,  packhardened  and 
ground,  and  are  bored  out 
tapered  on  the  lower  end  to 
carry  the  drill  In  one  case 
and  the  pilot  reamer  In  the 
other.  The  drill  and  reamer 
have  tapered  shanks  and  the 
rough-  and  finish-boring  reani- 
Jlf  thown  In  rif.  It  ing    tools    are    hold    on    the 
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main  shank  of  the  holfler  by 

a  nut  as  illustrated.     It  will 

also  be  noticed  that  the  lower 

faces      of     the      two      upper 

reamers,    both    roughing   and 

fin,i,shing,    are    provided    with 

slots  in  which  the  projections 

on  the  upper  members  of  the 

other     roughing    and    boring 

reamers    fit.      This    prevents 

them      from      turning      and 

avoids  the  necessity  of  having 

a  keyway  on  the  arbor.     The 

holes    In    these    rough-    and 

finish-boring  tools  are  made  a 

good  fit  on  the  shank  of  the 

holder  so  that  they  are  very 

rigidly  supported,  eliminat- 
ing any  chance  of  inac- 
curacy   due    to    movement   of 

these    tools.      The    leader    of 

the     finish-reaming     tool     is 

guided   by   a   bushing   in   the 

bracket     K     of     the     fixture 

shown  in  Fig.  17,  ana  a  guard 
L  is  also  added  to  deflect  the 
chips    from    the    side    of    the 

fixture  to  the  table  of  the 
machine. 

Facingr.  Recessing  and  Tapping 
Valve  Holes 
Following  the  drilling,  rough-boring,  finish-boring  and 
reaming  of  the  exhaust  valve  seats,  the  next  step  in  the  ma- 
chining operations  is  to  face  the  valve  hole  bosses,  counter- 
bore  the  base  of  the  chamber  e  and  recess  it  larger  than  the 
valve  hole.  Reference  to  Fig.  1  will  make  clear  the  operation 
that  is  performed  here.  This  facing  and  recessing  operation 
is  accomplished  in  the  Baker  high-speed  drilling  machine 
shown  in  Fig.  19,  using  the  tool  shown  at  B  in  Fig.  12.  This 
tool  is  built  on  the  expanding  principle. 

The  recessing  is  accom- 
plished by  two  inserted  high- 
speed steel  blades  c  which  are 
retained  in  a  slot  in  the  body 
of  the  holder  by  two  fulcrum 
screws  d.  The  adjustment  of 
these  cutters  is  accomplished 
by  moving  the  locking-nuts 
along  the  sleeve  e,  this  action 
forcing  the  cutter  blades  in  or 
out,  depending  on  the  move- 
ment given  to  the  nut,  and 
thus  Increasing  or  decreasing 
the  diameter  due  to  the  ta- 
pered portion  of  the  cutters 
passing  over  the  screw  /.  These 
cutters  are  kept  together,  that 
is  to  the  smallest  diameter, 
by  an  open-wound  coil  spring 
g.  and  the  thrust  of  the  ad- 
justing nut  is  taken  by  a 
bronze  washer  h. 

The  holes  for  the  exhaust 
valve  cover  and  inlet  valve 
chamber  are  then  tapped  in 
the  Baker  high-speed  drilling 
machine  shown  in  Fig.  19. 
The  two  inlet  valve  chamber 
holes  are  tapped  2%  inches  by 
12  pitch,  the  bore  being  2.768 
inches.  The  two  exhaust  valve 
cover  holes  are  tapped  2% 
inches  by  12  pitch,  the  bore 
being  2.017  inches.  It  may  be 
interesting  to  note  here  a  few 
facts  concerning  the  taps  that 
are     used     for     this     purpose. 


Roughing  DriU,    Rougliing  Counterbore  ard   Finish   Counterton 
ming   Tool  for  completing  the   Exhaust   Valve   Seats.      These 
Tools  are  used  in  the  Machine  shown  in  Fig.  14 


They  are  Murchey  removable 
chaser  taps,  and  both  of  these 
tap  holders  have  been  in  use 
for  over  a  year.  By  supply- 
ing them  with  only  three 
sets  of  chasers  it  has  been 
possible  to  turn  out  16,000 
cylinder  castings  or  32,000 
tapped  holes  with  three  sets 
of  chasers. 

Miscellaneous  Drilling,  Tapping- 
and  Counterborlng  Operations 

Following  the  principal 
operations  outlined,  the  ad- 
ditional steps  will  be  given  in 
the  order  in  which  they  are 
performed.  The  first  opera- 
tion is  to  drill  six  holes  /,  see 
Fig.  1,  for  the  waterjacket 
plate.  This  is  accomplished 
with  a  multiple  drill  head 
which  carries  six  13/64-inch 
drills.  Fifty  engine  castings 
are  turned  out  per  hour  in 
this  operation.  The  next  step 
is  to  remove  the  cylinder  to  a 
single-spindle  drilling  ma- 
chine, where  the  two  vent 
holes  g  are  drilled;  holes  h 
and  i  are  also  drilled  for  the 
water  connections,  two  of  these  being  tapped,  and  in  addition 
the  two  holes  J  for  the  support  for  the  valve  rocker  are  drilled 
and  tapped.  Following  this  operation,  the  valve  stem  guide 
holes  are  faced  on  a  single-spindle  drilling  machine.  This  is 
a  comparatively  simple  operation  to  perform  and  100  cylinder 
castings  are  turned  out  per  hour. 

The  next  operation,  which  is  also  accomplished  in  a  single- 
spindle  drilling  machine,  is  to  drill  and  tap  four  holes  for  the 
inlet  and  exhaust  water  pipe  connections,  and  counterbore 
two  holes.  Following  this,  the 
casting  is  removed  to  another 
single-spindle  machine  and 
three  %-inch  pipe  tap  cleaning 
holes  are  machined.  Also  the 
holes  for  the  inlet  and  exhaust 
pipes  are  reamed.  For  these 
operations  the  casting  is  held 
on  a  rotating  fixture  which  is 
swung  around  to  bring  the 
various  holes  into  position  in 
line  with  the  spindle.  While 
these  operations  are  of  a  minor 
character,  they  nevertheless 
count  in  the  production  of  a 
cylinder  and  must  be  taken 
into  consideration. 

Final  Boring  Operation 
The  cylinder  casting,  after 
having  had  the  minor  opera- 
tions enumerated  performed, 
is  now  ready  for  the  final  bor- 
ing operation.  This  is  ac- 
complished on  a  Moline  four- 
spindle  boring  machine, 
equipped  with  a  fixture  some- 
what similar  in  design  to  that 
shown  in  Fig.  10.  The  fixture 
is  supplied  with  four  slides  so 
that  while  two  are  in  operation 
the  other  two  can  be  unloaded 
and  loaded,  thus  practically 
keeping  the  machine  in  con- 
tinuous operation.  In  this  final 
boring  about  0.045  inch  is  re- 
moved from  the  diameter,  leav- 
ing   0.010    inch    for    the    final 
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grinding  operation. 
In  the  finish-boring. 
160  cylinder  cast- 
ings, or  320  cylinder 
bores,  are  turned 
out  in  nine  hours. 
The  object  in  per- 
forming three  rough- 
a  n  d  finish-boring 
operations  on  the 
cylinder  previous  to 
grinding  is  to  re- 
more  all  strains 
from  the  casting  and 
to  obtain  a  perfectly 
round  hole  as  well 
as  to  get  the  bore 
absolutely  straight 
and  eliminate  any 
possibility  of  secur- 
ing poor  work  on  the 
grinding  machine. 
The  grinding  opera- 
tion is  primarily  to 
secure  a  perfectly  smooth  bore,  and  the  rough-  and  finish- 
boring  operations  are  depended  upon  to  make  the  bore 
cylindrical  and  straight.  Grinding,  under  the  most  favorable 
circumstances,  is  a  somewhat  expensive  operation,  and  the 
less  material  that  can  be  removed  in  this  operation  the  better. 
However,  grinding  of  the  cylinders  is  acknowledged  to  be 
about  as  satisfactory  a  method  of  securing  a  true  bore  as  can 
be  employed. 

Finishing-  the  Cylinder  Bores  by  Grinding' 
One  of  the  great  difficulties  met  with  in  grinding  cylinder 
bores  is  to  get  the  bore  perfectly  true  and  at  right  angles 
with  the  base  of  the  cylinder  casting.  If  the  boring  opera- 
tion has  been  properly  done  the  cylinder  bore  can  be  used 
to  a  large  extent  to  true  the  casting  up  by.    This,  however. 


is  a  slow  operation, 
especially  when  it  is 
necessary  to  move 
the  internal  grind- 
ing head.  To  avoid 
this  difficulty,  the 
Reo  Motor  Car  Co. 
has  designed  the 
special  fi.\ture  shown 
on  the  machine  in 
Fig.  20  and  in  detail 
in  Fig.  21.  Inas- 
much as  there  is 
only  0.005  inch  left 
on  the  side  or  0.010 
inch  on  the  diam- 
eter of  the  cylinder 
bore  to  be  removed 
by  grinding,  it  is 
necessary  that  the 
bore,  which  is  10 
iiuhes  deep,  be  set 
practically  parallel 
with  the  travel  of 
the  internal  grinding  head.  Instead  of  adjusting  the  internal 
grinding  head  casting  or  slide  to  suit  the  position  of  the 
cylinder  bore  when  clamped  in  the  jig.  the  internal  grinding 
head  is  left  stationary  and  the  jig  itself  is  so  made  that  ad- 
justment can  be  easily  and  quickly  effected.  Reference  to 
Fig.  21  will  show  how  this  is  accomplished. 

As  a  means  of  locating  the  cylinder  casting  in  the  fixture 
shown  in  Fig.  21.  four  hardened  and  ground  plugs  are  fitted 
into  the  previously  drilled  and  reamed  holes  in  the  flange  of 
the  cylinder  casting  A.  These  pins  are  depended  upon  to 
square  up  the  cylinder  and  it  is  then  held  against  the  face 
of  the  fixture  by  clamping  screws  B  and  C.  As  the  end  view- 
shows,  clamping  screw  C  is  held  In  a  stud,  tlie  latter  acting 
as  a  locking  member  for  the  swinging  lever  D  that  holds 
the  clamping  screw  bearing  against 
the  end  of  the  casting. 

In  operation,  the  cylinder  cast- 
ing A  is  p'.aced  in  the  fixture  and 
located  from  the  hardened  and 
ground  studs  previously  mentioned. 
The  swinging  arm  D  is  then  moved 
into  position,  and  screw  B  tight- 
ened, after  which  screw  C  is  tight- 
ened. The  internal  grinding  wheel 
is  then  brought  Into  touch  with 
the  bore  of  the  cylinder,  and  by  this 
means  the  operator  determines 
lAether  the  casting  has  been 
clamped  straight  or  not.  If  it  has 
not  been  clamped   straight,  he  re- 
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leases  clamp  E  and  gives  a  slight  movement  to  lever  G,  this 
giving  a  sidewise  adjustment  to  the  fixture  carrying  the 
cylinder  casting.  The  collar  /  on  top  of  the  stud  is  graduated 
in  thousandths  of  an  inch  so  that  an  operator  can  tell  just 
how  much  he  has  moved  the  cylinder,  and  this  enables  him  to 
set  it  in  position  quickly  and  with  great  exactitude.  After  one 
cylinder  bore  has  been  ground,  handle  F  is  raised,  which 
withdraws  plunger  L  from  index  hole  M.  Handle  H  is  then 
swung,  which,  by  means  of  a  pinion  and  rack,  shifts  the 
fixture  on  the  cross-slide  to  the  other  cylinder  bore.  Lever  F 
is  then  pulled  down,  inserting  plunger  L  into  index  hole  M 
corresponding  with  the  bore  to  be  ground. 

For  vertical  adjustment  the  screw  K  is  operated.  This, 
as  shown  in  the  plan  view  at  the  top  of  the  illustration, 
operates  an  adjustable  gib  which  elevates  or  lowers  the 
cylinder  casting  as  requirements  demand.  By  these  two  ad- 
justments it  Is  possible  to  set  the 
cylinder  bore  perfectly  parallel  with 
the  travel  of  the  internal  grinding 
head  in  a  very  short  space  of  time 
and  thus  remove  approximately  the 
same  amount  of  material  from  all 
sides  of  the  bore.  The  fixture  is 
well  guarded  against  dirt  by  means 
of  wooden  strips  and  felt,  the  latter 
being  used  to  line  all  the  circular 
surfaces.  The  sliding  portion  is 
covered  with  a  16-inch  sheet  steel 
guard.  Pads  J  act  as  connections 
for  the  exhaust  pipes  L,  Fig.  20. 
In  Fig.  21  the  outline  of  the  cylin- 
der is  indicated  by  heavy  dotted 
lines  which  give  a  general  idea  of 
its  position  in  relation  to  the  other 
part  of  the  fixture.  As  an  ex- 
ample of  the  effectiveness  of  this 
fixture  for  the  quick  grinding  of 
cylinder  castings,  it  might  he  men- 
tioned that  thirty-five  cylinder 
castings  are  completed  in  nine 
hours,  that  is,  seventy  cylinder 
bores  are  completed  in  this  time, 
the  grinding  limit  being  plus  or 
minus  0.000.5  inch,  and  the  hole  per- 
fectly true  as  regards  variation  in 
diameter  from  end  to  end. 

The  last  and  final  operation  before  the  cylinders  are 
passed  on  to  the  inspection  department  is  the  final  water 
test.  This  is  made  in  the  same  manner  as  that  which  was 
done  prior  to  machining.  This  last  test  is  to  sliow  up  any 
blow-holes  in  the  casting  which  might  come  to  the  surface 
after  the  machining  operations  have  been  accomplished,  and 
it  also  makes  sure  that  a  perfect  cylinder  is  turned  over  to 
be  Inspected.  The  previous  examples  of  fixture  design  and 
application  are  worthy  of  note.  They  are  especially  recom- 
mended for  the  speedy  production  of  cylinder  castings  with 
as  great  accuracy  as  is  demanded  by  any  of  the  automobile 
manufacturers  now  in  the  business,  and  no  doubt  they  can 
be  adapted  to  other  classes  of  work  by  slight  modification. 
They  certainly  represent  good  ideas  in  fixture  design  and 
construction. 

*     *     • 

GEAR   TESTING  MACHINE* 

The  gear  testing  machine  shown  in  the  accompanying  il- 
lustration is  the  result  of  the  writer's  efforts  to  realize  in 
concrete  form  an  ideal  machine  for  the  purpose  of  continu- 
ing the  experiments  reported  to  the  society  by  Prof.  Guido 
H.  Marx  at  the  annual  meeting  in  1912.  The  possibility  of 
testing  heavier  gears  at  higher  speeds  with  comparatively 
little  power  occurred  at  once  to  Ralph  E.  Flanders  and 
to  the  writer,  as  pointed  out  in  their  discussions  of  the  paper, 
but  the  problem  remained  to  design  a  suitable  machine  which 
might  also  be  used  to  supplement  the  experiments  made  by 
the  Committee  on  Standards  for  Involute  Gears,  to  determine 


the  friction  losses  and  the  running  qualities  of  various  types 
of  gearing.  After  making  a  number  of  preliminary  sketches 
the  writer  was  about  to  put  them  in  the  hands  of  a  drafts- 
man, when  he  had  the  good  fortune  to  meet  Prof.  E.  P.  Lesley, 
one  of  Prof.  Marx's  associates,  who  accepted  the  task  of 
preparing  the  working  drawing.  The  machine  as  it  now 
appears  is  due  in  large  measure  to  his  careful  attention  and 
skill  in  the  perfection  of  every  detail,  and  the  writer  is 
pleased  to  acknowledge  many  helpful  suggestions  which  have 
broadened  the  scope  of  the  undertaking  and  made  the  design 
a  practical   possibility. 

The  machine  proposed  is  based  essentially  upon  the 
principle  of  the  machine  used  in  testing  by  the  Committee 
on  Involute  Gears,  which  is  to  put  the  teeth  under  a  work- 
ing load  without  consuming  an  excessive  amount  of  power. 
The  design,  however,  has  been  modified  to  facilitate  changes 
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in  the  working  load  and  in  the  test  gears  employed.  At  the 
suggestion  of  Prof.  Lesley,  it  has  also  become  possible, 
not  only  to  change  the  amount  of  the  working  load  while 
running,  but  also  to  change  its  direction,  thus  producing  the 
effect  of  reversing  loads  upon  the  teeth  while  running  con- 
tinuously in  the  same  direction. 

The  apparatus  has  a  hollow  shaft  made  in  two  parts, 
Ai  and  A,,  united  by  a  clamp  A3,  also  made  in  two  parts  to 
facilitate  assembling.  At  one  end  of  this  hollow  shaft  is  a 
flange  to  receive  the  steel  gear  ring  G,  which  serves  as  a 
permanent  part  of  the  apparatus  and  is  strong  enough  to  re- 
sist the  stresses  due  to  testing.  Besides  the  hollow  shaft  A, 
there  are  two  solid  shafts  C  and  S  on  which  are  mounted 
the  gears  or  pinions  to  be  tested.  Shaft  S  passes  through 
hollow  shaft  A  and  has  a  flange,  at  one  end  of  which  is 
mounted  test  gear  T.  Shaft  (7,  parallel  with  shafts  A  and  S, 
carries  the  wide-faced  pinion  P,  which  is  in  mesh  with  both 
the  permanent  gear  ring  G  and  the  test  gear  T. 

Shafts  A  and  S  are  connected  at  their  opposite  ends  by  a 
novel  device  through  which  any  desired  amount  of  load  in 
cither  direction  can  be  applied  to  the  teeth,  whether  at  rest 
or  while  running  in  either  direction.  To  accomplish  this 
purpose,  the  hollow  shaft  A  is  flanged  to  receive  the  pneu- 
matic cylinder  M,  in  which  is  the  piston  X,  firmly  secured  to 
the  shaft  S.  Pins  D  are  driven  into  the  piston  A'  through 
the  openings  in  the  cylinder  M,  and  upon  the  projecting  ends 
of  these  pins  rollers  K  are  mounted  upon  roller  bearii^gs.  A 
bolt  passing  through  the  pins,  piston  and  shaft  secures  the 
whole  in  place.  These  rollers  H  engage  helical  segments  U  let 
into  the  walls  of  the  cylinder  J/.     Air  pressure  can  be  applied 
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to  the  piston  .V  on  either  side  to  give  a  slight  amount  of  end 
motion  to  the  shaft  S  and  so.  through  the  action  of  the  rollers 
upon  the  helical  segments,  a  slight  angular  motion  is  pro- 
duced between  shafts  A  and  S.  resulting  in  a  pressure  be- 
tween the  teeth  of  the  gears  upon  these  shafts  and  the  teeth 
of  the  pinion  on  shaft  C.  Pressure  gages  0,  and  0.  connecting 
with  each  side  of  the  piston  area  are  calibrated  to  record  the 
resulting  pressure  on  the  gear  teeth,  taking  account  of  the 
piston  areas,  the  pitch  of  the  helical  cams  H  and  the  diameter 
of  the  gear  wheels. 

Since  but  little  power  is  required  to  drive  the  apparatus, 
the  pinion  P  is  simply  clamped  to  the  shaft  C,  by  a  nut  on  its 
tapered  end.  The  shaft  Itself  is  made  heavy  for  the  sake  of 
stiffness  and  a  pulley  Q.  between  bearings,  is  attached  for 
driving  from  a  countershaft,  or  if  preferred,  a  motor  drive 
may  be  used  in  connection  with  the  extended  end.  When  the 
gear  wheel  T  is  to  be  tested,  the  intention  is  to  use  it  in 
connection  with  a  steel  pinion;  and  when  the  pinion  P  is  to 
be  tested,  the  intention  is  to  make  it  of  cast  iron  and  cut  down 
the  width  of  the  teeth  engaging  with  T,  by  nicking  down  on 
either  side  to  a  smaller  width  of  face. 

When  a  tooth  breaks  in  the  wheel  T,  or  in  the  pinion  P.  it 
is  important,  to  avoid  the  complete  destruction  of  the  appar- 
atus by  the  jamming  of  the  remaining  teeth  on  their  ends,  to 
maintain  the  wheels  G  and  T  in  proper  relation  to  each  other, 
and  for  this  reason,  the  stops  K,  with  their  adjustable  eccen- 
trics E.  are  employed.  The  block  A'  is  clamped  to  the  wheel  G 
through  the  intervening  eccentric  bushings  E.  The  intention 
is  to  keep  one  of  the  clamping  bolts  tight  while  the  other  is 
loosened  and  the  eccentric  adjusted  to  a  predetermined  amount 
of  clearance  on  either  side,  after  which  both  eccentrics  are 
to  be  clamped.  These  stops  do  not  come  into  action  unless 
a  tooth  is  broken  or  deformed.  Then  they  cause  both  gears, 
G  and  T,  to  run  together.  By  means  of  these  stops  it  is  also 
possible  to  study  the  effect  of  a  predetermined  irregularity 
in  forming  or  spacing  the  teeth.  For  instance,  an  ab- 
normally wide  space  or  tooth  can  be  simulated,  when  broken 
out  or  purposely  cut  away,  by  the  position  of  the  stops,  and 
the  pounding  effect  in  running  will  be  evident  as  the  result 
of  a  certain  measured  irregularity. 

The  shafts  A  and  C  arc  mounted  in  ball  bearings  to  reduce 
friction  and,  as  a  matter  of  expediency,  the- scale  of  the  ap- 
paratus has  been  determined  by  the  bearings  F  on  the  shaft 
A.  These  are  of  the  largest  commercial  size  and  to  make  them 
available  the  shaft  A  was  cut  in  two  and  united  by  the  clamp 
A,.  The  bearings  for  the  hollow  shaft  are  firmly  bolted  and 
doweled  to  a  bed-plate  11'.  while  those  for  the  pinion  shaft 
are  adjustable  to  the  diameter  of  the  pinion  -used,  a  distance 
piece  V  of  proper  width  being  used  in  every  case  to  prevent 
movement  under  load. 

It  will  be  seen  that  the  apparatus  is  capable  of  determining 
to  a  nice  degree  of  accuracy  a  number  of  unsettled  problems 
of  great  practical  importance  at  a  very  small  expenditure  for 
wear  and  tear  and  power.  Jigs  will  be  made  for  drilling  the 
gears  G  and  T  after  cutting  the  teeth,  so  that  the  relative 
positions  of  the  two  wheels  may  be  accurately  fixed.  Friction 
is  practically  eliminated  in  the  ball  and  roller  bearings,  and 
what  remains  must  become  Inappreciable  under  the  well- 
known  Influence  of  vibration  when  running,  except  that  due 
to  air  resistance  and  the  friction  In  the  teeth.  With  some 
accurate  means  for  measuring  the  power  consumed,  both  of 
these  variables  can  be  determined  better  than  ever  before. 
The  apparatus  in  skillful  hands  should  therefore  solve  the 
mooted  question  of  the  effect  of  speed  on  strength,  and  ques- 
tions of  durability,  wear  and  nol.se  can  be  studied  at  a  small 
outlay  In  power  and  materials.  It  Is  possible  that  some 
slight  niodlficatlons  may  finally  be  embodied,  but  the  machine 
as  shown  Is  believed  to  contain  the  elements  needed  for  an 
exhaustive  examination  of  tlie  subject  of  gearing. 
•     •     • 

The  Klffel  Tower,  the  highest  structure  In  the  world,  hnv 
Ing  a  height  of  about  1000  feet,  was  only  a  few  years  ago 
regarded  as  prnrllrally  useless.  Now  It  Is  considered  one  of 
the  most  vnlunhle  possessions  of  France.  It  has  made  Paris 
the  center  of  wireless  telegraphy,  because  the  tower  has  the 
greatest  range  of  any  existing  wireless  telegraph  station. 


TESTS   OF  LUBRICATING   OILS  FOR 
TRACTION   ENGINE   MOTORS 

The  Emerson-Brantingham  Co.  recently  made  a  series  of 
tests  to  determine  what  one  or  class  of  oils  should  be  used 
in  the  motor  of  the  traction  engine  built  by  this  company. 
The  motor  used  in  the  test  was  a  four-cycle  stock  motor  hav- 
ing four  five-inch  cylinders,  a  seven-inch  stroke  and  designed 
for  light  tractor  purposes.  The  actual  testing  period  for 
each  oil  varied  from  9  to  lO^i  hours,  and  was  divided  Into 
three  main  parts,  viz..  the  cold  test  or  cold  friction  test,  the 
power  test  and  the  hot  test  or  hot  friction  test.  Part  1  of 
these  tests  consisted  in  measuring  the  friction  horsepower  of 
the  motor,  when  using  the  new,  and  also  the  unused  oil.  Part 
2  was  a  five-hour  continuous  power  run  with  a  wide-open 
throttle  and  maximum  load.  Five  hours  was  chosen  as  the 
length  of  time  for  the  power  test  because  it  was  estimated 
that  when  the  motor  ran  under  full  load  for  five  hours  con- 
tinuously, the  oil  had  been  subjected  to  the  same  amount  of 
work  as  in  an  ordinary  day's  run  in  the  field.  During  the 
third  part  of  the  test,  the  cooling  water  was  allowed  to  heat 
up  to  about  210  degrees  F.  At  this  point,  the  ignition 
and  fuel  were  cut  off  and  the  motor  was  immediately 
switched  over  and  driven  by  the  Diehl  electric  dynamometer. 
Friction  and  temperature  readings  were  then  taken.  This 
part  of  the  test  was  really  the  most  important  as  It  showed 
the  differences  in  the  lubricating  value  of  the  various  oils 
after  they  had  been  used  in  the  motor  and  subjected  to  heat. 
In  this  way  the  stability  and  lasting  qualities  of  the  oil  were 
determined. 

At  the  end  of  the  third  test  the  oil  leakage  and  consump- 
tion was  measured  and  a  pint  sample  of  the  used  oil  was 
taken  for  analysis.  The  motor  was  then  put  through  the 
cleaning  process  in  preparation  for  the  next  oil.  Twelve  dif- 
ferent oils  were  used  in  these  tests,  some  of  them  being 
"straight  run,"  some  compounded  and  several  especially  made 
up  for  the  test  by  refiners.  Physical  analysis  of  the  oil 
which  proved  much  superior  to  any  of  the  others  showed 
the  following  properties  before  use:  specific  gravity  at  60  de- 
grees F.  .  (Baumf"),  30.8;  viscosity  at  70  degrees  F. 
(Tagliabue),  160;  viscosity  at  210  degrees  F.,  74;  flash  point, 
degrees  F.,  397;  fire  point,  degrees  F.,  440;  cold  flow,  degrees 
F.,  0;  chill  point,  degrees  F..  27;  animal  or  vegetable  matter, 
none;  per  cent  of  free  acid,  none;  per  cent  of  fixed  carbon,  1; 
per  cent  of  ash,  none. 

After  use  this  oil  had  changed  as  follows:  specific  gravity 
at  60  degrees  F.  (Baumf-),  30.8;  viscosity  at  70  degrees 
F.,  140;  viscosity  at  210  degrees  F.,  73;  flash  point,  284  de- 
grees F. ;  fire  point,  388  degrees  F. ;  cold  flow,  0;  chill  point. 
0;  animal  or  vegetable  matter,  none.  Per  cent  of  free  acid, 
none;  per  cent  of  fixed  carbon,  1.2;  per  cent  of  ash,  0.01. 
All  of  these  tests  were  run  at  a  speed  of  700  revolutions  per 
minute  (the  rated  speed  of  the  motor)  but  nothing  was 
determined  as  to  what  results  would  have  been  obtained 
with  a  higher  or  lower  speed. 

*     •     • 

EXTENSIVE   INSTALLATION   OF  AUTOMATIC 
SIGNALS   ON    P.  R.  R. 

When  the  improvemmts  in  its  automatic  block  signal  sys- 
tem are  completed  September  1,  the  Pennsylvania  Ilnilroad 
will  have  more  four-track  lines  operated  under  automatic 
signals  than  any  railroad  in  the  world.  Diirlng  the  past 
three  years,  $6,000,000  has  been  expended  In  equipping  253 
miles  of  the  main  line  with  automatic  signals.  The  main 
line  of  the  Pennsylvania  Kailrond  betW(<en  Pittsburg  and 
New  York  and  Philadelphia  and  Washington  will  be  equipped 
with  automatic  block  signals  when  work  now  under  way  Is 
completed.  The  signal  system  east  of  Pittsburg  and  Erie 
represents  an  estimated  Investment  of  approximately 
$18,000,000.  The  electro-pneumatic  Interlocking  switch  and 
signal  system  In  the  New  York  station  and  on  the  elwtrlc 
line  between  Suniiyslde  Yard.  1..  1.  and  Manhattan  Trans- 
fer, N.  J.,  alone  cost  $1,750,000.  A  normal  force  of  1800  men 
is  required  to  maintain  the  total  signal  system  of  the  Pennsyl- 
vania Railroad,  and  the  cost  of  maintenance  Is  about  $1,500,000 
yearly. 
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INDEXING  TOOLS  FOR  NOTCHING  ARMATURE  AND  FIELD  DISKS 


WAYS  AND  MEANS  USED  IN  THE  GENERAL  ELECTRIC  CO.'S  ARMATURE  NOTCHING  DEPARTMENT 
IN  THEIR  FACTORY  AT  LYNN,   MASS. 

BY     CHESTER     L.    LUCAS 


Fig.    2.     View  down  one  of  the  Aisles  of  the  Notching  Dor 
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THE  punching  of  the  winding  slots  in  the  sheet  iron  disl^s 
that  compose  armature  and  fields  of  electric  motors,  is 
an  important  branch  of  the  presswork  in  an  electrical 
factory.  At  the  Lynn  Works  of  the  General  Electric  Co.  this 
work  has  been  developed  to  a  high  degree,  and  an  account  of 
the  presses  and  the  work  which  they  do,  as  well  as  processes 
followed  in  making  the  tools,  should  prove  of  interest.  In 
this  article  only  the  single  type  of  notching  tools  will  be 
considered,  as  the  compound  tools  are  of  a  different  order 
and  should,  therefore,  be  treated  separately. 

The  ideal  way  of  notching  armature  and  field  disks  is  by 
means  of  compound  dies,  for  not  only  is  the  work  of  a 
better  quality,  but  the  manufacturing  cost  is  naturally  much 
less.  As,  however,  the  cost  of  a  set  of  compound  armature 
notching  tools  runs  into  the  hundreds  of  dollars,  there  are 
many  instances  In  which  it  is  the  better  plan  to  make  tools 
of  the  single  type,  and  index  the  armature  sheet  by  means 
of  an  automatic  notching  press.  If  there  is  doubt  that  the 
design  of  motor  for  which  the  armature  disks  are  being 
notched  is  standard,  it  is,  of  course,  better  to  use  the  single 
type  of  notching  tools  than  to  spend  several  hundred  dollars 
on  a  set  of  compound  tools  that  would  be  worthless  in  case 


of  change  of  design.  Similarly,  if  the  production  of  a  given 
motor  is  small,  it  would  be  injudicious  to  make  a  set  of  com- 
pound notching  dies  for  the  work.  Again,  it  it  is  desired  to 
build  a  new  type  of  motor  and  just  enough  disks  are  wanted 
at  once  to  build  one  or  two  armatures,  the  single  type  of 
notching  tools  can  be  built  much  more  quickly  to  "bridge  the 
gap,"  while  compound  tools  are  being  made  for  the  coming 
production. 

While  the  armature  disks  and  field  disks  are  the  two  gen- 
eral types  of  sheets  to  be  notched,  there  are  fifteen  hundred 
varieties  of  spacings,  diameters  and  shapes  of  slots.  Fre- 
(:ucntly.  armature  sheets  contain  several  concentric  sets 
of  winding  slots  of  different  shapes,  and  occasionally  it  is 
desired  to  have  the  windings  spaced  at  irregular  intervals 
around  the  sheets.  While  notching  tools  are  usually  of  the 
single  type,  occasionally  tools  are  made  for  cutting  two  or 
more  slots  at  one  stroke  of  the  press.  From  this  it  will  be 
seen  that  the  subject  of  single  type  notching  tools  is  a  broad 
one  in  itself.  Fig.  1  shows  a  group  of  armature  punchings 
that  gives  some  idea  of  the  variety  of  this  class  of  work.  At 
the  Lynn  plant  of  the  General  Electric  Co.  there  are  fifty 
notching  presses  for  this  particular  work,  and  a  section  of 
the  notching  press  department  is  shown  in  Fig.  2.     A  typical 


F.R.    6. 


Front  View  of  a   Ferrtcuto  Notching  Press  s«t  up  for 
Field    Pnnchinfs 


ri(.    4.     A    Clow    Tl»w    of   •    ritid    Molohlnir    Op«ritt( 


armature  notching  operation  is  illustrated  in  Fig.  3.  This 
shows  a  notching  press  being  used  for  cutting  armature  disks, 
with  the  operator  In  the  correct  position,  lubricating  the 
blank  as  it  rotates.  The  close-range  view  of  the  field  punch- 
ing operntion  In  Fig.  4  Illustrates  the  manner  in  which  the 
tools  are  used  when  on  field  work.  Briefly,  the  operation  is 
a  simple  piece  of  press-work,  the  work  being  indexed  auto- 
matically between  the  punch  strokes.  In  this  view  the 
punch  and  die  show  very  clearly  above  and  below  the  field 
punching. 

Pres.ses  for  Armnture  Notchlntr 
The  presses  u.-<ed  for  cutting  the  slots  In  armature  disks 
are  of  special  design,  although  thoy  resemble  In  general  the 
ordinary  type  of  punch  pro.ts.  The  disting\ii^hlng  feature 
is  the  mechanism  for  Indexing  the  ariuaturo  or  field  disk,  as 
the  case  may  be.  while  the  punching  Is  taking  place.  The 
press   has   the   ordinary    reciprocating   ram,   and.   In   addition. 
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the  work-holding  device  is  of  a  type  that  permits  it  to  be 
adjusted  with  reference  to  the  punch.  This  provides  for 
the  notching  of  sheets  of  different  diameters.  While  most 
of  the  press  manufacturers  make  notching  presses,  we  have 
selected  the  Ferracute  C-82  press  as  representative.  As 
shown  in  Figs.  5  and  6,  the  press  is  set  up  for  notching  field 
punchings  exclusively.  When  working  on  armature  disks, 
the  set-up  of  the  indexing  mechanism  is  quite  different,  as 
will  be  described  later.  The  mechanism  for  indexing  the 
sheet  is  operated  from  the  left-hand  end  of  the  crankshaft. 
Here  there  is  a  slotted  arm  A  in  which  stud  B  may  be 
positioned  with  relation  to  the  center  of  the  crankshaft. 
This  distance,  of  course,  governs  the  length  of  stroke  that 
pitman  C  makes.  Pitman  C,  in  turn,  operates  a  bellcrank  D, 
from  which  motion  is  transmitted  to  pawl  E  through  rod  F. 
At  the  end  of  rod  F  adjustment  may  be  made  for  varying  the 
position  of  the  stroke  with  relation  to  the  index-wheel  G. 
Supported  within  index-ring  G,  is  the  work-holder  H.  At  the 
rear  is  a  locking  device  for  holding  the  index-wheel  and 
work  stationary  while  the  punch  stroke  is  made.  This  lock- 
ing mechanism  is  indicated  at  I.  The  die-holder  is  shown 
at  J  and  is  supported  separately  from  the  blank-holder  and 
index-ring.  These  latter  parts  are  on  a  separate  carriage  K 
that  may  be  moved  forward  or  backward  by  means  of  hand- 
wheel   L.     This,    of   course,    is    for   varying   the    distance   at 
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of 


a  Ferracute  Notching  Press  set   up  fo 
Field    Punchings 


which  the  punching  is  done  from  the  center  of  the  work. 
The  difference  in  location  of  the  indexing  mechanism  when 
working  at  different  points  on  the  slide  is  compensated  for 
by  the  adjustment  of  rod  F.  Just  above  the  index-ring  is  a 
brake  M  whose  function  it  is  to  take  up  the  inertia  of  the 
revolving  disk. 

The  punch  is  held  in  the  ram  of  the  press  in  the  usual 
manner  and  the  adjustment  screws  N  govern  the  position 
of  the  ram.  The  length  of  the  stroke  is  constant.  Now,  re- 
ferring to  Fig.  6,  which  shows  the  machine  from  the  rear, 
the  method  of  keeping  the  press  in  continuous  operation  for 
punching  all  of  the  slots  in  one  field  punching  of  the  treadle 
lock  may  be  seen.  When  the  treadle  is  depressed,  treadle 
lock  0  is  pushed  up  and  catches  upon  a  pad  on  treadle  rod 


Fig.    7. 


Notching 


P.  A  branch  connection  of  the  treadle  rod  extends  up  within 
the  press  and  starts  the  indexing  mechanism.  Indexing  and 
punching  continues  until  a  trigger  on  the  work-holding  disk 
H  comes  around,  strikes  the  treadle  lock  and  allows  the 
clutch  to  slip,  thus  stopping  the  press.  Also  in  this  view  may 
be  seen  the  mechanism  that  operates  the  lock  for  holding 
the  disk  between  indexings  while  being  notched.  Each  time 
the  ram  ascends  a  projection  engages  and  rocks  bellcrank 
Q  which,  in  turn,  disengages  the  dial  lock  through  the  rods 
shown  and  allows  the  pawl  E  to  move  the  dial  into  the  proper 
position  for  the  next  slot.  The  spring  S  is  attached  to  the 
ram  and  acts  as  a  counterbalance. 

By  changing  the  bed  on  Ferracute  notching  presses,  they 
may  be  set  up  for  external  as  well  as  internal  work,  the  ex- 
ternal work  being  done  on  the  armature  disks.  The  view 
Fig.  3  illustrates  the  notching  of  armature  disks,  and  from 
this  it  will  be  seen  that  the  indexing  mechanism  is,  in  this 
case,  beneath  the  bed  of  the  press.  The  general  principles, 
however,  are  the  same  as  in  field  disk  notching,  although,  of 
course,  in  armature  disk  notching  the  work  is  held  on  a  cen- 
tral shaft,  rather  than  by  a  hollow  ring. 

The  operation  of  a  notching  press  is  as  follows:  The  fly- 
wheel rotates  toward  the  operator,  as  in  other  presses,  and 
this  causes  pitman  C  to  descend  once  in  each  revolution. 
This  downward  movement  of 
the  pitman  causes  bellcrank  D 
to  operate,  which  through  rod  F 
operates  pawl  E.  This  has  been 
carefully  set  so  that  it  advances 
dial  C  and  consequently  the 
work  which  is  held  in  the  blank- 
holder  H  in  a  counterclockwise 
direction.  The  punching  is  done 
while  the  indexing  mechanism 
is  on  the  return  stroke  and 
while  the  punching  is  going  on, 
the  disk  is,  of  course,  locked 
firmly  In  a  stationary  position. 
One  depressing  of  the  treadle 
starts  the  indexing  and  notching 
of  a  disk  and  this  motion  con- 
tinues until  the  trigger  on  the 
blank-holder  comes  around  and 
strikes  the  treadle  lock,  thus  re- 
leasing it  and  causing  the  press 
to  stop.  The  operator,  as  shown 
in  Fig.  3,  covers  the  sheet  with  a 
thin  film  of  soda  water  so  as  to 
lubricate  the  punch.  Armature 
notching  presses,  generally,  run 
at  speeds  of  from  200  to  450  revo- 
lutions per  minute.  The  aver- 
age speed  of  the  presses  at  the 
General  Electric  Co.'s  Lynn  fac- 
tory is  225  revolutions  per 
minute,  and  the  maximum  speed 
employed  there  is  280  revo- 
lutions   per    minute.      The    field 
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punchings  are  held  in 
the  ■nor.k-holder  b  y 
means  of  studs  that  en- 
gage holes  in  the  edges. 
The  armature  punch- 
ings are  held  on  the 
driving  shaft  by  a 
center  plug  with  a 
key. 

Variation  in  the  Spaclngr 
of  tbe  Slots 

Owing  to  the  great 
variety  of  specifications 
to  which  motors  are 
made,  the  shapes  and 
spacing  of  the  slots  in 
the  armature  and  field 
punchings  are  of  great 
variety.  Each  number 
of  slots  means  a  separ- 
ate index-ring.  Fig.  7 
shows  three  of  the  dif- 
ferent index-rings  used 
for  spacing.  In  the 
centers  of  the  two  large 
rings  may  be  seen  three 
center  plugs  which  are 
used  for  holding  arm- 
ature disks  while  notch-  ' 
ing.        Each     armature  ^'^ 

punching  having  a  different  size  of  center  hole  requires 
a  different  size  driving  plug.  The  blanks,  of  course, 
must  fit  snugly  on  these  plugs  in  order  to  secure  ac- 
curate spacing.  In  Fig.  8  is  shown  a  large  rack  of  plugs  and 
index-rings.     This   gives   some   idea   of  the   number   of   rings 
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Special  Notching  Work 
In  addition  to  the 
regular  armature  and 
field  notching  opera- 
tions at  this  factory, 
there  are  special  notch- 
ing operations  which 
are  of  interest.  One  of 
these  is  the  turbine 
armature  notching 
press  shown  in  Fig.  10. 
These  turbine  disks 
are  made  up  of  sec- 
tions, and  in  order  to 
notch  them  they  are 
fitted  into  a  special 
work-holder  in  succes- 
sion, and  as  they  feed 
around  under  the  die, 
the  notches  are  cut.  The 
operator  sits  as  shown, 
taking  the  punched 
segments  from  the 
holder  and  substituting 
blanks.  When  notched 
in  this  way,  the  as- 
sembled segments  serve 
as  well  as  entire  sheets, 
and  at  the  same  time 
this  method  is  a  more 


the    Irre^lar    Indexing   is    done 

economical  way  of  producing  them. 

The  special  notching  job  shown  in  Fig.  11  is  also  of  in- 
terest in  that,  in  addition  to  cutting  slots,  the  partly  severed 
part  is  bent  down  under  the  sheet.  One  of  these  sheets 
is   shown   beside  the  press.     The  blank   copper  sheet  is  held 


Tig.    10.     Notching    Ope 


m    Turbine    Field    Segments 

and   plugs  necessary   to  do   the   large   variety  of  notching  re- 
quired on  armature  and  field  punchings. 

Referring  again  to  Fig.  7.  It  will  be  noted  that  the  index- 
ring  on  the  left  Is  notched  irregularly  and  this  is  for  the 
purpose  of  spacing  the  slots  at  irregular  distances  around  a 
field  punching  like  that  shown  in  the  center  of  this  illustrn- 
tlon.  In  order  to  space  the  slots  irregularly  in  these  disks, 
the  indexing  mechanism  must  be  changed  slightly.  In  Fig. 
9  Is  shown  an  irregularly  spaced  field  punching  and  the 
mechanism  for  Indexing  this  work.  In  this  will  be  seen  the 
die  at  A.  the  blank-holder  at  B  and  the  index-ring  at  C.  The 
Index  pawl  is  shown  at  P  In  the  usual  position,  but  the  lock 
has  been  moved  from  Us  central  part  at  the  rear  to  a  point 
dinmetrlcnily  opposite  the  Indexing  pawl.  This  Is  shown  at 
K.  The  stroke  of  the  Indexing  pawl  Is  made  long  enough  to 
cover  the  longest  distance  between  slots.  As  soon  as  the 
lock  E  Is  clear  of  the  indexing  notch,  pressure  from  eccen- 
tric r  Is  released  and  spring  G  draws  the  lock  back  against 
the  Index-ring,  ready  to  snap  Into  the  slot  when  It  comes 
around.  The  excess  motion  In  the  case  of  the  closely  spaced 
slots  Is  taken  care  of  by  allowing  the  Index  finger  to  slip. 
This  method  of  Indexing  Irregularly  could  not  be  used  If 
the  slots  were  not  reKularly  spaced  opposite  each  other. 


FIr.    11.      Continuous    Feed    Cuttinc    and    BondinK    Notching    Op'-iatinn 

on  the  central  stud.  .Vfter  each  slot  is  punched  and  bent 
down,  the  die  automatically  opens  endwise  and  allows  the 
blank  to  be  indexed  ready  for  punching  and  bending  the  next 
slot. 

In  a  following  number,  the  making  of  a  set  of  single  type 
notching  dies  will  be  described. 

•  *     • 

A  number  of  observations  relating  to  the  expansion  of 
steel  bridges,  due  to  changes  in  temperature,  are  recorded  by 
a  writer  In  the  Knpiiu-fring  yews.  It  appears  from  these 
observations  that  even  under  almost  Ideal  conditions  of  free 
movement  at  the  bridge  bearings,  the  expansion  movement 
of  the  bridge  does  not  take  place  smoothly  and  continuously, 
but  movonients  oct'ur  on  the  roller  bearings  for  every  three 
to  five  degrees  F.  rise  In  temperature,  these  movements  being 
generally  accompanied  by  loud  noise  due  to  the  sudden  dis- 
placement of  the  bridge  members. 

•  •     • 

A  pat(-nt  has  lieen  granted  to  Mr.  H.  I.  Seddon  of  Port- 
land. Oregon,  which  provides  an  erasing  attncbnient  for  a 
typewriting  nmclilne  The  erasing  head  Is  pivoted  on  a  bar 
and  the  lever  Is  connected  to  a  key  lever,  so  that  it  can  be 
operated  by  a  key  on  the  keyboard. 
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THEORY  OF  THE  STRESSES  IN  A  CURVED  BAR 
AS  APPLIED  TO  HOOK  DESIGN 


APPLICATION    OF    A    NEWLY    DEVELOPED    THEORY    TO    PRACTICAL    DESIGNING    PROBLEMS 

BY    ■WILLIAM    L.    CATHCART* 


tributed  over  the  cross-sectional  area  A  of  the  bar,  the  gen- 
eral formula  for  these  conditions  is: 
W  A 


1+- 


IN  an  article  in  the  June  number  of  Machixeey,  answering 
a  correspondent's  question  with  regard  to  certain  propor- 
tions of  crane  hooks,  the  writer  cited  a  formulat  deduced 
by  Professor  Karl  Pearson  and  Mr.  E.  S.  Andrews  of  University 
College,  London,  England,  from  which  can  be  computed  the 
stresses  in  a  curved  bar  eccentrically  loaded,  which  is  essen- 
tially the  condition 
of  every  hook.  Since 
this  formula  applies 
generally  to  any 
curved  machine 
member  thus  loaded 
— such  as  the  frames 
of  punch  presses  and 
riveting  machines — 
it  is  of  fundamental 
importance  in  ma- 
chine design.  For 
this  reason  the  fol- 
lowing brief  analysis 
of  the  properties  of 
the  formula,  its  ef- 
fects on  the  design 
of  hooks,  and  a  com- 
parison  of  the 
stresses  calculated 
from  it  with  those 
computed  by  the 
straight-bar  formula, 
so  long  in  general 
use  for  this  purpose, 
have  been  prepared. 
Fig.  1  shows  the 
conditions      in      the 

Fig.    1.     Diagram  showing  Condition  ol  Straight  and  Curved  Bars  eccentrically  loaded 

two   cases.     Let    two 

bars — one  straight  and  the  other  curved,  both  being  of  the 
same  trapezoidal  section,  6,  c,  d,  of  area  A — be  rigidly  sus- 
pended and  loaded  at  the  lower  end  with  the  weight  W  at  a 
distance  2/0  from  the  center  of  gravity  G  of  the  cross-section 
of  each.  This  section  is  taken  on  the  line  mti  through  the 
principal  or  horizontal  section  of  the  curved  bar.  Since 
this,  as  the  location  of  the  maximum  stress,  is  the  so-called 
"dangerous  section"  of  a  hook,  it  is  the  one  requiring  chief 
consideration;  other  proportions  below  it  have  less  strain  but 
their  size  must  be  increased  beyond  the  demands  of  strength 
to  provide  for  the  effects  of  wear.  The  line  mn  meets  the 
load  line  BW  at  the  point  0.  The  side  of  either  bar  which 
is  nearest  to  its  load  is  the  one  at  which  the  maximum  stress 
in  the  section  occurs,  this  stress  being  tensile;  and  the  dis- 
tance of  this  side  from  the  load  line  is  denoted  by  r,  which 
is  also  the  radius  of  opening  in  the  crane  hook.  The  distance 
of  the  center  of  gravity  G  from  the  load  line  is  1/0  =  2/1  +  ''• 
Between  the  sides  6  and  c  of  the  cross-section,  the  stress 
changes  from  tensile  to  compressive,  but  the  maximum  com- 
pressive stress  at  c  is  always  less  than  the  maximum  tensile 
stress  at  b.  Hence  the  compressive  stress  need  not  be  con- 
sidered in  determining  the  elastic  limit  of  the  hook.  The 
question  then  reduces  to  the  difference  between  the  maximum 
tensile  stresses  which  the  same  load  W,  with  the  same  ec- 
centricity j/o,  will  produce  in  the  two  bars. 

In  the  straight-bar  formula,  the  load  W  has  two  effects  on 
the  bar — pure  tension,  since  the  load  must  be  supported; 
and  bending,  since  the  load  has  the  leverage  2/0.  If  /  denotes 
the  maximum  tensile  stress  in  the  bar,  i.  e.,  the  stress  at  the 
middle  of  the  side  6  of  the  cross-section,  it  must  evidently  be 
the  sum  of  the  stress  due  to  pure  tension  and  that  due  to 
bending.     Assuming   the   former  stress   to   be   uniformly   dis- 


(1) 


v..  II, 


where  R  is  the 
radius  of  gyration  of 
the  area  A  about  an 
axis  passing  through 
its  center  of  gravity 
G  and  parallel  to 
the  sides  &  and  c. 
A  working  formula 
cannot  be  derived 
from  this  expression 
unless  6  and  c  are 
given  in  terms  of  the 
depth  d.  Taking  e  = 
0.22d  =  6/3— which 
is  in  accord  with 
good  practice — we 
have  for  a  trapezoid- 
al section: 
A  =  0.44  d- 
2/,  =  0.417  d 
2.'"  =  2/1  +  J"  =  0.417  d 

+  r 
R'  =  0.0761  d" 
Substituting    these 
values     in     equation 
(1)   gives: 
IV  d»  (2) 

7        7.47  d  +  12.454  *• 

Since  W  and  /  are  known,   the  value   of  d  for  any  given 

value  of  r  can  be  found  from  this  equation.     Various  values 

of  d  thus   found   are  given   in  close  approximation   in  A.   E. 

Holcomb's  table,  quoted  in  Kent's  Pocketbook,  1912,  page  1161. 

Curved-bar  Formula 

For  the  derivation  of  this  formula,  the  reader  is  referred 

to  the  original  investigation  of  its  authors  as  cited;  it  is  too 

complex  and  extensive  to  receive  analytical  treatment  in  this 

article.      Briefly:     it    considers    the    curvature    of    the    hook 

which  the  straight-bar  formula  entirely  neglects;    and   it  as- 

TABLE  I.     VALUES  FOR  8DBSTITUTION  IN  EQUATION  131 


I 

1 

0.30 

i-z)' 

1.561 

yo 

i  (-7:)' 

0.41 

1.934 

0.31 

1.593 

0.42 

1  976 

0.32 

1.6'30 

'           0.43 

2. 020 

0.33 

1.650 

0.44 

2.066 

0.34 

1.683 

0.45 

2.114 

0.35 

1.715 

0.46 

2.164 

0.36 

1.748 

0.47 

2.212 

0.37 

1.782 

0.48 

2.267 

0.88 

1.818 

0.49 

2.325 

0.39 

1.855 

0.50 

2.380 

0.40 

1.693 
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•Address:     Gw.vnedd  Valley.   Pa. 

t  "A   Theory   of    the   Stresses    In    Crane    and    Coupling   Hooks    with    Eiperl- 
niental  Comparisons  with  Existing  Theory."     Dulau  &  Co.,  London,   England. 


sumes  that  the  centers  of  curvature  of  the  inner  and  outer 
sidee  of  the  hook  at  6  and  c,  respectively,  coincide  with  the 
center  of  curvature  at  the  point  G  in  Fig.  1.  For  a  hook,  it 
is  also  assumed  that  this  center  may  be  taken  at  the  point  c 
without  appreciable  error.  It  assumes  that  only  tension  and 
compression  act  on  the  section  bed  and  that  shear  is  absent; 
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TABLE  II.    COMPARISON  OF  STRESSES  GIVEN  BY  STRAIGHT-BAR  AND  CURVED-BAR  FORMULAS 


Load  and  Radius 

of 
Openinir  of  Hoak 

Dimen- 
sions 

Designed  Maximum  Tensile  Stre 
per  Square  Inch 

ss  f.  Found 

Load  and  Radius 

of 
Opening  of  Hook 

Dimen- 

Designed  Maximur 
per 

n  Tensile  Stre 
Square  Inch 

ss  f.  Pounds 

UWiO                      I8.0O0 

24,000 

12.000 

18.000 

24,000 

20.000  pounds 
r  =  2}  inches 

d 
C 
1) 

b, 
A 
A, 

s, 

S', 

d 
c 
b 

b, 
A 

A, 
S, 

S', 

41                     4,^, 

5|                    4| 
10.97                7.84 
15.84              11.11 
17,842             25,882 
12.107             18,054 

3f 

U 

3j 

6.11 

8.8 
33,811 
23,844 

80,000  pounds 
r  =  4|  inches 

d 

c 

b 

b, 

A 

A, 

S, 

91 

eft 

Uf 
38.67 
63.00 
20,152 
12,005 

8}; 

27.79 
41.15 
28.497 
18,021 

7-A 
4U 

22.06 
83.04 
35.897 
23,958 

100,000  pounds 
r  =  4J  inches 

d 

c 

b 

b, 

A 

A, 

S, 

S', 

6f 
13,',. 
46.59 
80.21 
21.862 
11,946 

Hi 
1{S 
5]  3 

33.91 
53.11 
29,461 
18,096 

n 
m 

8i 
26.16 
40.45 
38.651 
23.954 

Machinery 

40.000  pounds 
r  =  34  inches 

6}                    5} 

li                    H 

4i                    3^ 

8                      6i 

20.25               13.37 

32.06              21.56 

19,908             2:J,20l 

11.943             17.938 

5i 

n 

H 

11.53 
16.49 
35.210 
24,013 

-I 

^ 

t1 

i 

_i 

.y_ 

60.000  pounds 
r  =  4i  inches 

d 

c 
b 
b, 
A 
A, 

^,\                 "iV. 

11?                 l-A 

5;.,                    4i,\ 

91                    h\ 

30.12              22.03 

47.52              3J.77 

10,72.1              27.265 

1-2.017              18,030 

6i 
IS 
4* 

17.19 
24.41 

3.5,877 
23.990 

and  finally,  the  formula  does  not  apply  beyond  the  limits  at 
which  the  stress  is  proportional  to  the  strain,  i.  e.,  broadly 
speaking,  beyond  the  elastic  limit.  While  there  is  a  true 
neutral  axis  in  the  section,  the  stresses  given  by  the  formula 
do  not  vary  simply  as  their  distance  from  that  axis,  as  in  a 
straight  bar,  and  the  stress  due  to  pure  tension  is  not  dis- 
tributed uniformly  over  the  cross-section,  but  differs  in  in- 
tensity at  various  points,  being  a  maximum  at  the  middle  of 
the  side  b.  This  latter  point  is  of  primary  importance.  The 
formula,  as  applied  to  crane  hook  sections,  is: 


W 

S,  =- 
A 


[(-7:F 


-  — F,    I   +  1 

•'     J 


(3) 


Si  =  tensile  stress,  in  pounds  per  square  inch,  at 
point  of  maximum  stress  (middle  of  side 
6)   In  the  cross-section; 

ir  =  load  on  hook,  in  pounds; 

A  =  area  of  cross-section  of  hook  at  middle  section 
of  depth  f/,  In  square  inches; 

y,  =  distance  from  center  of  gravity  G  of  cross- 
section  to  point  of  maximum  stress,  in 
Inches; 

y,  =  y,  -f-  r,  in  which  r  is  the  radius  of  opening  of 
the  hook,  in  Inches; 

R  =  radius  of  gyration  of  cross-section  about  an 
axis  passing  through  center  of  gravity  (i 
and  parallel  to  the  sides  b  and  c; 


b 

v 

^^„ 

1 

-j l.0«D  W 

) 

'/ 

-*  — 

/ 

r>c.    *.      Condition   at  •   Rh»r   Frams   iiikIit    Load 


Fj  =  a  function  whose  value,  for  hook  sections,  may 

be   taken  as  — ■ — ■; 

F,  =  a  function  whose  value,  for  hook  sections,  may 
be  taken  as  1  +  1.1  Fj. 
As  noted  in  the  previous  article,  the  values  of  F,  and  F, 
apply  to  hook  sections  only,  and  are  merely  approximate. 
They  are,  however,  sufficiently  close  for  the  general  com- 
parison of  stresses  given  in  Table  II.  In  applying  Formula 
(3)  to  a  curved  member  considered  as  a  bent  beam,  such  as 
the  frames  of  punching,  riveting  and  shearing  machines,  the 
fraction  \/t\  is  replaced  by  l/Ii,F,.  As  shown  in  Fig.  2,  /  is 
the  distance  from  the  load-line  of  the  machine  to  the  center 
of  gravity  O  of  the  cross-section  ab  which  Is  under  the 
greatest  strain,  and  /?,  is  the  radius  of  curvature  of  the 
cross-section  at  the  point  G.  The  radius  of  curvature  Is,  in 
this  case,  simply  the  radius  of  the  arc  passing  through  the 
centers  of  gravity  of  several  cross-sections  very  close  to  that 
at  ab.  The  functions  F,  and  F.  would,  of  course,  have  values 
depending  on  the  section  and  shape  of  the  member  and  dif- 
fering from  those  given  above.  In  hook  sections,  /  and  H, 
may  each  be  taken  as  equal  to  j/o,  and  hence  the  fraction 
l/ll,r,  reduces  to  1/F,.  While  Formula  (3)  Is  apparently 
complex,  its  solution  for  any  given  case  Involves  only  sim- 
ple though  somewhat  tedious  algebraic  processes;  and  the  data 
of  Table  I  will  facilitate  the  work.  An  example  Is  given 
below. 

Examiiles  and  AppUCBtlons 
Kxaniple  1:  Take  the  hook  given  in  Table  II  with  load 
ir  —  60.000  pounds,  radius  r  of  opening  =  4>»  inches,  and 
maximum  stress  /  given  by  the  straight-bar  formula  as 
18,000  pounds  prr  s(|uiire  Inch.  Assuming  c  0.22d  =  6/3, 
we  have  by  Kquatlon  (2).  d  =  "i"*  Inches,  c  =  l-i''i,  inches  and 
b  -    i\k  Inches.     Then: 

A  =  d  X  Vj    (6  -f  c)  =  22.03  square  Inches. 
W'A  =  60,000/22.03  =  2724  pounds. 

J/,  =  (!/.■?  X    (6  +  2c)   -^  (6  -f  c)  =  2.35  X   1.25  =  2.94 

Inches. 
l/„  =  J/,  -f  2.94  +  4.25  =  7.19  Inches. 
•  +  ibC  +  C 

—  =  I 


Id*   6*  + 

R=  J-X 

>  18  h'  + 


2.77  X  1.37  =  1.35. 
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l/F,   : 


■  Rij,  ^  1.2  !/J  =  0.092 

:   1    +   1.1  F,  =  1.1012. 

■  1  -^  0.092  =  10.87. 


2/1/2/0  =  0.41  and  from  Table  I 


('-^)  =  "" 


Substituting  in  Equation   (3):     St  =  2724  X  [10.87  X  (1.934 
— 1.1012)    +   1]    ^   27,265   pounds  per  square   inch,   as  com- 
pared   with    the    18,000    pounds    given    by    the    straight-bar 
formula. 
Comparison  of  the  Stresses  Derived  from  the  Two  Formulas 

for  the  General  Bang-e  of  Hook  Sections 
In  Table  II  there  are  given  the  data  for  hooks  of  average 
radius  of  opening,  with  loads  varying  from  20,000  to  100,000 
pounds  inclusive,  and  designed  for  maximum  tensile  stresses 

TABLE    III.      ANALYSIS   OF   HOOKS   TESTED 


Rated  Capacity 

Load  at  Elastic  Limit,  Pounds 

30-ton, 
Cast 
Steel 

20-ton, 
Cast 
Steel 

15-ton, 

Wrought 

Iron 

10-ton. 
Wrought 

By  test 

By  straight-bar  formula  . 
By  curved-bar  formula. . . 

\    56,000 

115.000 

55,080 

30,000 

70,000 
29,925 

16,000      16,000 
73,000      26,000 
15.000      15,000 

Afachinery 

of  12,000,  18,000,  and  24,000  pounds  per  square  inch,  these 
stresses  being  those  frequently  used  tor  crane  hooks  of  cast 
steel,  wrought  iron,  and  hammered  steel,  respectively.  The 
stresses  computed  from  the  curved-bar  formula  in  two 
alternative  sections  for  each  hook  are  given  in  Table  II.  The 
stress  St  is  the  maximum  tensile  stress  in  the  original  sec- 
tion of  area  A,  whose  dimensions  6.  c.  and  d  are  derived  from 
the  straight-bar  Formula  (2)  on  the  assumption  that  c  =  0.22(1 
=  6/3.  Hence,  for  this  section,  /  represents  the  designed 
stress  by  Formula  (2)  and  St  the  actual  stress  by  Formula 
(3).  The  stress  S't  is  the  similar  maximum  stress  in  the 
alternative  section  of  area  A^.  in  which  c  and  d  remain  the 
same  and  6  is  increased  to  b,  in  order  to  make  S't  =  /.  As 
the  nearest  1/16  inch  was  taken  for  all  computed  dimensions, 
S't  is  not  exactly  equal  to  /.  For  these  sections  and  their  de- 
signed maximum  stresses.  Table  II  gives  an  average  ratio 
St//  of  1.567,  i.  e.,  for  a  section  proportioned  by  the  straight- 
bar  formula,  the  curved-bar  formula  will  indicate  a  maximum 
stress  1.57  times  greater  than  the  designed  stress.  The  aver- 
age ratio  &,/&  is  1.686,  i.  e..  to  reduce  the  maximum  stress 
St  in  the  area  A  to  the  designed  stress  /,  we  must  make 
6i  =  1.69&,  on  the  average.  This  increase  gives  the  average 
ratio  AJA  =  1.514,  i.  e.,  in  these  conditions  and  for  this 
range  of  stress  and  load,  the  curved-bar  formula  gives  an 
average  area  Aj  which  is  1.51  times  greater  than  that  given 
by  the  straight-bar  formula. 

The  values  of  the  three  ratios  found  in  the  preceding  para- 
graph are  not  strictly  accurate  for  two  reasons:  first,  the 
curvature  of  the  hook  section  shown  in  Fig.  1  has  been  dis- 
regarded for  simplicity,  and  the  section  has  been  treated  as 
a  trapezoid;  second,  all  results  from  Formula  (3)  depend  on 
the  values  of  the  functions  F,  and  F..  and  the  values  we  have 
used  are,  as  stated,  merely  approximate.  The  resultant  error 
seems,  however,  rather  to  favor  the  straight-bar  formula  than 
otherwise,  as  the  tests*  of  Prof.  Walter  Rautenstrauch,  given 
in  Table  III,  indicate.  For  example,  the  30-ton,  cast  steel  crane 
hook  was  strained  to  its  elastic  limit  at  the  point  of  maximum 
tensile  stress  by  a  load  of  56,000  pounds.  The  calculated 
elastic  limits  of  the  hook  were:  by  the  straight-bar  formula, 
115,000  pounds;  and  by  the  curved-bar  formula,  55,080  pounds, 
which  gives  a  ratio  of  calculated  elastic  limits  of 
115,000/55,080  =  2.08,  as  compared  with  the  average  ratio 
St// =1.57,  previously  determined.  Considered  as  a  straight 
bar,  as  in  Formula  (2),  this  hook  should  have  withstood  a 
load  of  115,000  pounds  before  yielding  at  its  elastic  limit. 
Ratio  S(/f  as  Given  by  the  Two  Formulas 

Substituting    the    values    of    the    functions    F,    and    F.    in 


Formula  (3),  solving  Formula  (1)   for  /,  and  dividing  it  into 
(3),  we  have: 
St  l:2\j^-  X  R       f  1  0.1  i?  X  V,  T 

1    I   [t) 


/      yAR'  +  VoV,) 


L(-:r 


1.2  2/„ 


This  is  the  ratio  between  the  stress  given  by  the  curved- 
bar  formula  and  that  for  the  same  cross-section  from  the 
straight-bar  formula.  Formula  (4)  is  not  strictly  accurate, 
owing  to  the  approximate  values  of  the  functions.  These 
ratios,  found  from  Table  II  for  the  range  of  hooks  covered, 
are  given  in  Table  IV. 

Example  2:  Prom  the  data  of  the  previous  example,  we 
have    2/,  =  2.94,    2/„  =  7.19,    1.2  2/„=  =  62.04,    B  =  1.95,    ft=  =  3.8, 


and 


i^^Vi 


-=1.93. 


Substituting  these  values  in  Formula  (4)  gives: 
St        120.98 

—  = (1-93  —  1  —  0.009)  =  1.519. 

/         73.32 

Experimental  Verification  of  Curved-bar  Theory 
In  the  article  published  in  the  June  number  of  Machinery, 
there  were  cited  the  tests  on  crane  hooks  of  Prof.  John  Good- 
mant  of  the  University  of  Leeds  and  Prof.  Walter  Rauten- 
strauchrj:  of  Columbia  University.  Both  of  these  investi- 
gators found  a  very  close  agreement  between  the  elastic  limits 
of  the  hooks  as  given  by  tests  and  as  computed  from  the 
curved-bar  formula.  The  divergence  from  the  elastic  limit 
as  found  by  Formula  (2)  was  marked  in  each  of  the  two 
series  of  tests.  In  the  course  of  their  investigation.  Prof. 
Pearson  and  Mr.  Andrews  made  various  tests,  the  results  of 
which  indicated  in  every  case  the  truth  of  their  theory.  But 
one  of  these  tests  need  be  cited  here— that  of  a  coupling  hook 
for  a  railway  car.  The  principal  section  of  this  hook  was 
rectangular  with  an  area  of  6  square  inches.  The  old  theory 
gave  a  stress  at  the  elastic  limit  of  12,000  pounds  per  square 
inch,  the  new  theory  a  stress  of  23,000  pounds.  A  tensile 
specimen  from  an  unstrained  part  of  the  hook  showed  later 

TABLE   IV.      VALUES  OF  RATIO    S,/t 


Load  and  Radius  of  Opening 
of  Hooli 

Designed  Ma.ximum  Tensile 

Stress  f. 

Pounds  per  Square  Inch 

Average 
,     Ratios 

12,000 

18,000 

24,000 

20,000  lbs.  /■  =  2f  inches. . 

40.000  lbs.  ;•  =  3i  inches. . 

60,000  lbs.  )■  =  ii  inches. . 

80,000  lbs.  (•  =  H  inches. . 
100,000  lbs.  )•  =  i\  inches. . 
Average  ratios 

1.487 
1.659 
1.641 
1.679 
1.822 
1.658 

1.438 
1.567 
1.515 
1.583 
1.637 
1.548 

1.409 
1.467 
1.495 
1.496 
1.610 
1.495 

1.445 
1.564 
1.551 
1.586 
1.690 
1.567 
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an  elastic  limit  of  21,000  pounds.  The  curved-bar  formula 
was  therefore  less  than  9  per  cent  in  error,  as  compared  with 
75  per  cent  for  the  straight-bar  formula. 

Relations  of  the  Curved-bar  Theory  to  Hook  Desiyrn 
The  experimental  verification  of  this  theory  has  been  suf- 
ficiently full  to  warrant  careful  consideration  of  it  in  the  de- 
sign of  the  principal  section  of  hooks.  Its  fundamental 
principle,  the  effect  of  the  curvature  of  the  bar  on  the  stresses 
produced,  is  not  recognized  by  the  straight-bar  theory.  In 
Formula  (2),  the  quantity  r  is — so  far  as  its  effect  on  the 
stresses  produced  is  concerned — not  really  a  radius,  but  sim- 
ply the  distance  from  the  load  line  to  the  inner  side  of  the 
principal  section.  If  r,  b.  c,  and  d  in  Fig.  1  be  kept  the  same, 
hooks  of  an  indefinite  number  of  shapes  between  the  principal 
section  and  the  load  line  could  be  made,  and  by  Formula  (2) 
all  should  be  equally  strong,  which  seems  scarcely  a  rational 
engineering  proposition.  As  a  matter  of  fact,  the  straight 
bar  seems  to  be  really  a  hook  of  infinite  radius,  whose  stresses 
have  been  taken  as  those  of  a  hook  of  the  same  section  and 
of  any  finite  radius  which  the  designer  may  require.  With 
regard  to  the  curved-bar  formula,  we  note: 
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1.  According  to  the  general  and  approximate  comparisons 
given  in  Table  II,  it  shows  a  maximum  tensile  stress  which  is 
1.57  times  greater  than  the  straight-bar  formula  gives  as  an 
average,  with  a  corresponding  average  Increase  in  area  to 
attain  the  designed  stress  of  51  per  cent.  This  would  indi- 
cate, not  that  hooks  designed  by  Formula  (2)  are  danger- 
ously weak,  but  that  their  factors  of  safety  are  much  reduced 
and  that  their  principal  sections  are  uneconomical  iu  form. 

2.  Of  course,  it  is  not  assumed  that  the  section  of  area  A„ 
tised  for  comparison  only  in  Table  II,  is  by  any  means  the 
most  economical.  With  regard  to  the  most  satisfactory  form 
of  section  from  the  standpoint  of  equal  maximum  tensile 
and  compressive  stresses,  Prof.  Rautenstrauch  states:  "It 
has  been  pointed  out  by  Prof.  Pearson  that  a  section  with 
such  proportions  is  approximately  an  isosceles  triangle  with 
a  radius  of  curvature  of  1.75  of  the  height."  This  statement 
Is  confirmed  by  the  fact  that  Formula  (3)  gives  a  maximum 
compressive  stress  at  the  outer  side  of  the  section  which  is 
much  lower  than  the  corresponding  stress  given  by  the 
straight-bar  theor>-.  Hence,  metal  between  the  center  of 
gravity  G  of  the  section  and  this  outer  side  is  not  nearly  so 
effective  as  that  between  G  and  the  inner  side.  There  are 
two  reasons  for  this:  the  metal  at  the  inner  side  must  meet 
the  greatest  strain  and  the  greater  area  should  be  there;  and, 
second,  the  more  metal  there  is  between  the  center  of  gravity 


where    i/.   is    the   distance   from    the   center   of   gravity    G   of 
the  section  to  the  side  c. 

Example  3:  Substituting  in  Formula  (5)  the  quantities 
given  in  Example  1,  and  making  i/,  =  (J  —  )/,  =  4.12,  we  have 
Sc  =  13,059  pounds  per  square  inch,  which  is  less  than  48 
per  cent  of  the  maximum  tensile  stress  in  that  section,  as 
given  by  Formula  (3).  Both  of  these  calculations  show  that 
the  most  economical  form  of  section  by  the  curved-bar  theory 
is  one  of  shallow  depth  d  and  of  considerable  internal  width 
b.  There  are,  however,  practical  objections  to  very  wide 
hooks,  in  wearing  qualities,  facility  in  use,  and  especially 
when  they  are  required  for  such  bearings  as  the  trunnions 
of  a  ladle,  in  which  the  bending  moment  and  required 
diameter  of  the  trunnion  become  larger,  the  greater  the  width 
of  the  hook.  The  theory  should  be  of  service,  however,  in 
checking  up  the  stresses  in  existing  book  sections  and,  when 
desired,  in  modifying  those  sections,  in  some  degree,  in  the 
directions  indicated  above. 

*     •     * 

IMPROVED  TYPE  OF  WORK-HOLDING  BOX 

The  Jones  &  Lamson  Machine  Co..  of  Springfield.  Vt.,  is 
using  in  the  new  factory  an  improved  form  of  tote-box  or 
work-stand  for  holding  machine  parts  in  process  of  manu- 
facture. This  form  of  container  has  several  advantages  over 


Work  liolcliliK    Box,-5     1 

O  and  the  Inner  side,  the  nearer  G  will  be  to  that  side  and 
hence  the  less  the  value  of  y,  will  be  and  consequently  the 
leverage  of  the  load. 

3.  Both  the  theoretical  proportions  previously  mentioned, 
for  equal  maximum  tensile  and  compressive  stresses  and 
Formula  (5)  which  follows,  show  that  the  curved-bar  theory 
requires  hooks  whoso  depth  (I  is  less  and  whose  internal 
width  b  Is  considerably  greater  than  those  usual  in  American 
practice.  Thus,  taking  the  hook  sections  as  triangular  and 
the  radius  of  curvature  as  ;/„,  we  have  j/„  =  1.75(1,  and,  as 
the  center  of  gravity  of  a  triangle  Is  situated  at  one-third  of 
the  height  from  the  base, 

//,.  -^  1.75  ff  =  r  +  1/,  =  r  -f  0.33  d 

T 

Hence  (/       . 

1.42 

If,  as  In  Example  1,  r  =  4.25  Inches,  d  would  be  3  Inches 
Instead  of  7.06  Inches  as  given,  and  6  would  be  much  greater 
In  order  to  secure  the  necessary  area.  Again,  the  curved-bar 
formula  for  the  maximum  compressive  stress  nt  the  middle 
of  the  outer  side  r  Is: 

II  (5) 


yv  \  1 
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the  ordinary  work-holding  box,  principal  among  which  Is 
the  fact  that  they  may  be  stacked  up  one  above  the  other 
and  thus  form  practically  a  continuous  stock  rack.  Also,  the 
spare  beneath  allows  an  elevating  truck  to  be  run  under  as 
shown  in  the  photograph  and  the  entire  box  or  stack  of  boxes 
picked  up  easily  and  transported  to  any  other  part  of  the 
shop.  If  the  work  Is  small  or  of  such  a  nature  that  It  would 
easily  tumble  out  at  the  sides,  sheet  Iron  strips  are  placed 
at  each  side,  being  held  In  position  by  lugs  cast  integral  with 
the  bottom  of  the  box.  Two  of  these  lugs  may  be  seen  at 
the  rear  corners  of  the  top  box  in  the  foreground.  The  stack- 
ing Is  made  possible  by  providing  the  top  corner  posts  with 
seats  Into  which  the  legs  of  another  box  may  be  seated,  thus 
holding  the  boxes  securely  in  position.  As  the  entire  box  Is 
made  of  n  single  casting  requiring  no  machining,  the  cost 
of  making  is  low.  C.  L.  L. 

*  •  • 
There  arc  7500  manufacturers  engaged  In  the  wire  and  wire 
goods  Industries  In  Germany,  employing  about  125,000  oper- 
ators. Of  this  number,  41,000  are  engaged  In  the  manufac- 
ture of  nails,  tacks  and  wire  ropes.  7000  In  the  manufacture 
of  pins  and  needles.  KS.OOO  in  the  manufartiire  of  wire  goods, 
mill  10.000  In  land  and  submarine  cables.  The  value  of  the 
goods  produced  Is  estlninted  at  JU9.000.000  a  year,  of  which 
one-half  Is  exported. 
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SPECIAL  TOOL   EQUIPMENT  AND    MAGAZINE  ATTACHMENTS   USED  ON    THE   CLEVELAND    AUTOMATIC    SCREW  MACHINE 

BY  DOUGLAS  T.  HAMILTON* 

THE  variety  of  work  adaptable  to  an  automatic  screw  ma- 
chine can  often  be  greatly  increased  by  the  addition  of 
simple  attachments.  In  many  cases,  all  the  operations 
on  a  piece  can  be  completed  before  it  is  removed  from  the  ma- 
chine, while  without  the  attachments  a  second  operation  would 
be  necessary.  In  other  cases,  automatic  screw  machine  attach- 
ments can  be  used  for  handling  second-operation  work;   they 


rig.    1.     Double  Cross-slide  for  Independent  Control  of  Cross-slide  Tools 

are  also  adapted  to  work  on  forgings  and  castings,  perform- 
ing such  operations  as  drilling,  tapping,  counterboring,  etc. 
Magazine  attachments  covering  most  of  these  points  will  be 
described  in  the  following  article. 

Double  Cro3s-slldes 

For  work  on  which  both  forming  and  cutting-of£  tools  can 
be  used  to  advantage  at  the  same  time,  the  double  cross-slide 
arrangement  shown  in  Fig.  1  is  provided.  In  this  case  the 
front  slide  A  and  rear  slide  B  are  operated  independently. 
Slide  B  is  controlled  by  connecting-rod  C  and  bellcrank  lever 
D,  whereas  slide  A  is  operated  by  connecting-rod  E  and  bell- 
crank  lever  F.  Connecting-rod  F  passes  beneath  both  slides 
and  is  connected  to  the  front  slide  A  as  illustrated.  Both  of 
these  slides  are  operated  by  cams  on  the  drum  G.  Positive 
stops  H  and  /  are  provided  to  secure  accuracy  in  forming, 
and  these  come  in  contact  with  a  hardened  plug  in  the  base 
of  the  machine.  The  double  cross-slides  eliminate  all  lost 
time  between  the  forming  and  cutting-otf  operations,  as  the 
cutting-off  tool  can  be  brought  into  position  before  the  form- 
ing tool  has  finished  cutting.  Forming  tools  can  be  carried 
on  both  these  slides  when  necessary,  an  independent  cutting- 
off  attachment,  as  described  later,  being  used  for  cutting  off 
the  work. 

Multiple  Cutting-off   Toolpost 

The  particular  toolpost  shown  set  up  and  in  operation  on 
the  Cleveland  automatic  in   Fig.   2   is   arranged   for   carrying 

•  Associate  Editor  of  IIacbi.nkkv. 


Fig.    2.     Multiple  Cut-off   Toolpost 

four  cut-off  blades  A,  which  can  be  used  for  cutting  off  four 
pieces  at  once.  Any  reasonable  number  of  tools  may  be  ap- 
plied in  this  manner,  and  the  number  of  parts  which  may  be 
cut  off  is  limited  by  the  depth  of  the  hole  which  can  be 
drilled  or  the  length  of  the  work  that  can  be  handled  with- 
out springing  away  from  the  cutters.  The  holder  B  can  be 
supplied  with  different  widths  of  filling  blocks  which  are 
placed  between  the  blades  and  locate  them  at  the  proper  dis- 
tances for  cutting  oft  different  thicknesses  of  work.  The 
ejector  bracket  C  is  attached  to  the  front  of  the  bed  below 
the  cross-slide  and  carries  an  adjustable  plunger  D  which 
strikes  the  stripper  plate  E  and  ejects  the  work  from  the 
blades  when  the  cross-slide  backs  away.  This  ejector  is  oper- 
ated by  two  springs  F  which  bring  the  ejecting  slides  G  back 
into  the  normal  position  when  the  cross-slide  carries  the  cut- 
ting tools  toward  the  work.  This  attachment  effectively  pre- 
vents the  work  from  sticking  between  the  cutting-off  blades. 
Independent  Cutting-off  Attachment 
The  attachment  shown  in  Fig.  3  is  used  for  cutting  off  the 
work  when  the  tools  on  the  rear  and  front  of  the  cross-slide 
are  used  for  forming  operations.  This  attachment  consists 
primarily  of  a  swinging  arm  A  mounted  on  a  stud  which  is 
attached  to  the  spindle  head  of  the  machine.  The  cutting-off 
blade  is  mounted  in  a  holder  B.  at  the  forward  end  of  the 
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Fig.    4.     Thread-rolling   Attachment 

swinging  arm  A;  the  holder  B  is  fulcrumed  on  a  bolt  C  which 
is  provided  with  a  locking  nut  on  the  opposite  side  for  clamp- 
ing the  tool-holder  in  the  desired  position.  The  proper  setting 
of  the  cutting-off  blade  is  secured  by  means  of  the  set-screws 
D  which  operate  against  a  pin  driven  into  the  arm.  To 
make  this  adjustment,  it  is  necessary  to  release  the  nut  on 
the  clamping  bolt  C.  This  attachment  is  operated  by  the  cam 
G  held  on  the  camshaft  F,  the  cam  being  adjustably  mounted 
on  the  disk  H  as  illustrated.  This  cam  contacts  with  a  roll 
held  in  arm  A  and  gives  it  the 
required  movement  at  the  de- 
sired time.  The  roll  is  carried 
on  an  eccentric  stud,  for  fine 
adjustment  of  the  cuttlng-off 
blade.  The  blade  is  clamped 
In  the  holder  by  two  clamping 
bolts  as  illustrated. 

Slotting  and  Slabbing 
Attachment 

The  attachment  shown  in  po- 
sition on  the  Cleveland  auto- 
matic screw  machine  in  Fig.  5 
is  used  for  slotting  the  heads 
of  screws,  slabbing  operations 
and  similar  work.  The  oper- 
ation is  accomplished  while  the 
turret     tool     is     working,     so  ^'«'  '•    slotting  a. 

that  there  is  no  time  lost  by  slotting.  The  operation  on  a 
screw  is  as  follows:  After  the  part  has  been  finished,  and  is 
ready  to  be  cut  off,  the  turret  advances  carrying  the  screw 
slotting  conveyor  A  which  takes  hold  of  the  screw 
as  it  is  severed  from  the  bar.  The  stock  is  then  fed 
forward  and  the  turret  tool  commences  on  the  next 
piece;  at  the  same  lime  the  conveyor  A  carrying  the 
screw  that  has  iust  been  cut  off,  brings  the  head 
Into  contact  with  the  slotting  saw  B.  By  the  time 
the  turret  tool  has  finished  Its  cut,  the  saw  has 
also  completed  Its  operation.  The  finished  part  Is 
ejected  from  the  conveyor  by  means  of  a  pin  ('. 
upon  the  backward  stroke  of  the  turret.  The  slot 
ting  arm  D  carrying  the  saw  B  Is  a  slight  dlstancr 
back  from  the  face  of  the  chuck  hood  so  that  li 
clears  all  the  turret  tools  except  when  the  convoyoi- 
A.  carrying  the  screw,  comes  Into  line  with  It. 

This  attachment  consists  of  the  arm  D.  mounted 
In  bearings  secured  to  the  spindle  head.  This  arm 
carries  the  saw  spindle  which  I.s  driven  by  a  belt 
from  the  counter.nhnft.  The  drum  which  carries  the 
chuck  opening  and  closing  cams  carries.  In  addition, 
another  cam  which  operates  the  slotting  arm  /). 
This  cam  moves  the  saw  toward  the  turret  when  the 
conveyor  A,  held  In  the  turret,  advances  with  the 
part  to  be  slotted.  The  bracket  E  Is  a  good  sliding 
fit  on  the  rear  shaft  to  permit  of  this  movement. 
The  entire  slnttlntt  nrnis  Is  returned  to  It.s  nrlelnni 


or  neutral  position  by  the  coil  spring  shown,  after  the  roll  on 
arm  D  comes  out  of  contact  with  the  operating  cam. 

To  fit  up  this  attachment  for  slabbing  operations,  two  slab- 
bing cutters  are  mounted  on  the  saw  spindle  in  the  same 
manner  as  the  slotting  saw  B,  and  the  same  movement  takes 
place  as  in  slotting.  It  is  also  possible  by  means  of  a  special 
slotting  arm  D  to  cut  a  groove  or  slot  of  any  shape  or  depth 
lengthwise  of  a  piece  by  raising  the  center  of  the  saw  spindle, 
so  that  the  work  will  pass  under  the  milling  cutter  or  saw. 
Thread-rolling:  Attachments 
Fig.  4  shows  the  thread-rolling  attachment.  This  is  identi- 
cal in  construction  with  that  shown  in  Fig.  3,  except  that 
the  roll  holder  replaces  the  cut-off  blade  holder.  As  Fig.  4 
shows,  the  thread  roll  A  is  held  on  a  pin  B,  the  latter  being 
ntained  in  position  in  the  holder  C  by  means  of  a  collar-head 
srr>  w.  This  thread-rolling  attachment  is  used  for  producing 
a  straight  or  taper  thread  behind  a  shoulder,  and  is  particu- 
larly adapted  for  threading  brass  work.  Thread  rolling  of 
steel  has  not  been  very  satisfactory  because  of  the  difiiculty 
experienced  in  securing  a  roll  which  will  stand  up  to  the 
work. 

Die-closing-  Attachment 
Self-opening  dies  equipped  with  chasers  can  be  used  with 
excellent  results  on  the  Cleveland  automatic  screw  machine 
when  an  attachment  for  closing  the  die  is  provided.  On  the 
turret  type  or  model  A  machine,  an  attachment  of  the  kind 
illustrated  in  Fig.  6  is  used.  This  consists  of  a  bracket  .4. 
which  is  fastened  to  the  front  side  of  the  turret  cap  directly 
over  the  locking  spline  of  the  turret.  The  pin  D  in  the  die 
head  comes  in  contact  with  swinging  dog  C  and  revolves  the 
chaser  cam  ring  a  little  beyond 
the  locking  position  of  the  die 
head  just  as  the  turret  has  re- 
volved to  its  locking  position. 
This  insures  the  positive  lock- 
ing of  the  die  head  when  the 
turret  advances;  when  the  tur- 
ret comes  back  into  this  posi- 
tion, the  pin  D  strikes  the  edge 
of  dog  C,  which  swings  back 
and  allows  the  turret  to  turn 
to  the  nest  locking  position. 
Oil-feed  Attachments  for 
Turret  Tools 
The  attachment  shown  in 
Fig.  "  is  adapted  to  all  turret 
model  A  machines,  and  also  to 
the  three-hole  turret  full  auto- 
It  is  used  to  supply  oil  to  each  of 
the  turret  tools.  The  valve  mechanism  which  controls  the 
flow  of  oil  to  the  different  turret  tools  permits  the  oil  to  flow- 


Slabbing  Attachment 
iiiatic  model  C  machine 
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Fig.    7.     Oil-feeding   Attachment 


only  to  the  tool  which  is  actually  cutting  and  shuts  it  off 
from  all  the  other  turret  holes.  The  starting  and  stopping 
of  the  flow  is  accomplished  by  the  forward  and  backward 
motion  of  the  turret  shaft.  The  oil  tube  A,  which  extends 
inside  the  turret  shaft,  is  the  valve  that  controls  the  flow  of 
oil.  At  the  forward  end  of  this  main  oil  tube  A  will  be  seen 
a  series  of  holes  B  which  is  a  single  row  of  holes  at  the  lower 
part  of  the  tube  and  extends  for  a  length  equal  to  the  stroke 
of  the  turret.  As  the  oil  tube  is  held  stationary  in  the  bracket 
F  at  all  times,  the  turret  shaft,  when  moving  forward  or 
backward  on  the  regular  turret  stroke,  allows  the  hole  C  in 
the  turret  to  pass  over  the  series  of  holes  in  the  tube,  result- 
ing in  a  flow  of  oil  through  these  holes  and  the  tube  D  to  the 
turret  hole  and  from  there  to  the  oil  tubes  in  the  tools. 

The  oil  is  received  from  the  pump  under  pressure  through 
the  pipe  E  which  is  supported  by  the  oil  feed  bracket  F. 
The  oil  passes  through  the  shut-off  valve  G,  which  is  pro- 
vided so  that  it  can  be  shut  off  it  not  required  or  so  that  the 
amount  can  be  regulated  to  suit  the  tools  in  the  turret. 
From  here,  the  oil  passes  through  the  return  bend  H  into 
the  short  pipe  /,  and  discharges  into  the  main  oil  tube  A. 
The  stuffing-boxes  J  and  A'  make  oil-tight  joints  to  prevent 
leakage.  This  system  of  oiling  from  the  turret  is  much  more 
efficient  than  from  pipes  located  above  the  tools,  because  it 
serves  to  force  the  oil  directly  to  the  point  of  the  tool  where 


the  actual  cutting  is  being  done  and  washes  the  chips  out. 
Drilling  speeds  considerably  in  excess  of  those  recommended 
when  ordinary  oiling  facilities  are  supplied  can  therefore  be 
used  when  an  oil  feed  attachment  of  this  type  is  applied  to 
the  turret  tools. 
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Vertical  Mag-azine  Attachment  for  Studs  and  Similar  Work 
Fig.  10  show^s  a  magazine  attachment  which  is  adapted  to 
the  models  A  and  B  Cleveland  automatics.  It  is  used  princi- 
pally for  feeding  studs  or  similar  work  to  the  chuck  for 
second-operation  work.  The  sides  of  the  magazine  can  be 
adjusted  for  different  lengths  and  diameters  of  work  by 
means  of  the  adjustable  strips  A  and  the  removable  bushing 
B.  The  pieces  feed  down  to  the  bushing  B  by  gravity  and  are 
pushed  into  the  rear  end  of  the  spindle  by  a  rod  C  which  is 
operated  by  cams  on  drum  D.  The  entire  magazine  attach- 
ment may  be  removed  by  taking  out  the  screws  F.  when  the 
feed  yoke  E  is  swung  into  working  position  and  the  machine 
is  then  ready  for  bar  work.  The  attachment  illustrated  is  ex- 
ceptionally easy  to  operate  and  is  efficient  for  handling  studs 
which  must  be  threaded  after  cutting  off,  or  work  that  re- 
quires threading  on  both  ends,  counterboring,  tapping,  etc. 
Rotary  Tiltinsf  Magazine 
Two  views  of  a  rotary  tilting  magazine  attachment  are 
shown  in  Figs.  8  and  9.  Referring  to  Fig.  8,  the  frame  A 
is  mounted  on  the  shaft  B,  which  has  a  long  spline  milled  on 
the   upper  side,   allowing  the   frame,   which   is   fitted   with   a 
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square  key,  to  slide  in  any  position 
to  Suit  the  work  to  be  machined. 
Lever  C.  Fig.  9,  is  made  fast  to  shaft 
B  and  is  slotted  on  its  lower  end  to 
engage  a  roller  in  lever  D.  This 
roller  is  mounted  on  an  eccentric  bolt 
E  which  allows  adjustment  for  wear 
by  swinging  the  magazine  up  and 
down.  Lever  D  is  pivoted  on  a  stud 
in  its  center  and  carries  a  roll  at  its 
lower  end.  which  engages  a  disk  cam 
on  the  main  cam-shaft  of  the  ma- 
chine. With  the  rotation  of  the  cam- 
shaft, the  disk  cam  brings  the  maga- 
zine down  as  shown  in  Fig.  8.  The 
frame  A,  Fig.  9,  has  an  adjustable 
bearing  at  each  end;  the  bearing  F 
at  the  upper  end  can  be  moved  to 
tighten  or  loosen  the  link-belt  G;  the 
bearing  at  the  lower  end  can  be 
moved  forward  or  backward  to  main- 
tain the  alignment  of  the  hole  in  the 
links  with  the  turret  hole  when  the 
magazine  is  in  the  position  shown  in 
Fig.  8. 

The  sprocket  wheels  upon  which 
the  link-belt  G  is  mounted  are  ro- 
tated upon  the  downward  motion  of 
the  magazine,  as  it  comes  into  thi 
working  position.  This  is  accoin 
plished  through  the  medium  of  the 
pawl  K  which  swings  on  a  stud  L  in  arm  M,  and  engages  pins 
.y  in  the  lower  sprocket  wheel.  When  the  magazine  swings  up. 
this  pawl  K  drops  onto  the  pin  O.  The  links  G  are  fitted  with 
rollers  P  which  allow  the  chain  to  pass  freely  over  the  top  of 
frame  A.  Each  link  G  is  provided  with  a  bushing  especially 
shaped  to  suit  the  work  to  be  machined,  and  can  be  adapted 
to  any  irregular  shape  that  can  be  gripped  in  the  chuck.  Fig. 
8  illustrates  the  magazine  in  its  working  position  with  the 
conveyor  advancing  to  remove  the  work.  The  magazine  is 
brought  into  this  position  as  soon  as  the  turret  is  indexed 
and  swings  up  into  the  position  shown  in  Fig.  9,  as  soon  as 
the  turret  starts  to  index  to  its  next  position. 

FORMULAS   FOR   CHORDAL  THICKNESS 
AND  CORRECTED  PITCH   DEPTH 

BY    JAMES   T.    BROCKWAY* 

When  special  accuracy  is  desired  in  the  cutting  of  bevel 
gears  so  as  to  obtain  a  theoretically  correct  thickness  of  the 
tooth,  as  in  automobile  practice,  etc.,  designers  find  it  neces- 
sary to  compute  the  "corrected  pitch  depth"  (or  the  distance 
d  +  X,  Fig.  1)  and  the  chordal  thickness  of  the  teeth  at  the 
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pitch  line.  First  it  is  necessary  to 
determine  the  angle  b.  Fig.  1,  sub- 
tended by  lines  from  the  apex  o,  of 
the  back  cone  (see  also  Fig.  2), 
which  intersect  one  side  and  the 
center  of  the  tooth,  respectively,  at 
the  pitch  line.  The  conventional 
formula  for  determining  this  angle  is 
as  follows: 

Angle  6  =  (1) 


360' 


Circumference  of  back 
cone  distance  circle 


Circular  thickness  / 
The  "back  cone  distance  circle"  re- 
ferred to  in  the  formula  is  a  circle 
having  a  radius  o,y  (Fig.  2);  the 
term  "circular  thickness"  relates  to 
the  thickness  of  the  teeth  along  the 
arc  yy„  Fig.  1. 

This  formula  has  proved  both  long 
and  cumbersome  and  the  writer  has 
devised  an  improved  formula  which 
shortens  the  calculations  consider- 
ably. The  derivation  of  this  formula 
is  as  follows:  In  Figs.  1  and  2,  o  is 
the  center  of  the  gear;  oy  and  oj/, 
are  pitch  radii;  o,  is  the  apex  of  the 
back  cone,  and  o,y  and  o,y,  are  back 
cone  radii,  or,  expressed  in  another 
way,  0,1/  is  the  back  cone  distance, 
and  ill/  is  the  pitch  cone  distance.  In  Fig.  1,  where,  for  the 
sake  of  clearness,  only  one  tooth  of  the  gear  is  represented 
and  that  enlarged,  it  is  evident  that 

360°                    90° 
Angle    c  = = .  (2) 


ne   Attacbn 


No.  teeth  X  4      No.  teeth 


From  Fig.  2: 


sin  6  = =  ■ 

2/0. 


cos  pitch  angle 
lA  t       ^  t  cos  pitch  angle 


%t 


(3) 


(4) 


Fif.    t.     Diarrun   •honrini  RcUtion  of    Pointi  o  and  o, 
Fi(.    1,   to  BoTel  0«ar 


Therefore  combining  Equations  (2),  (3)  and  (4) 
SI 


/       90°        \ 

n   I)  =  Sin   I I  cos  pitch   angle.  (5) 

\  No.  teeth  / 
■  thlcl 
Formi 

»(- 

\No 


When   the  thickness  of  the  tooth  is  not  half  the  circular 
pitch,  then  Formula  (5)  becomes 

90°            circular  thlcknes8\ 
Sin    6  ^  Sin  I X 


I  cos  pitch  angle. 
/  (6) 


,  teeth  "4  circular  pitch 

The  "corrected  pitch  depth"    {d  +  x)    and  "chordal   thick- 
ness"  (/)   Fig.   1.  ore  then  found  by  the  usual  method,  i.  c. 
d  -f  x  =  d  +  lo,u  (1  — cosM] 
<  =  2  X  0,1/  sin  b 
•     •     • 
A    pntont   on    marking    negatives    for    Idonflflrntlon    at    the 
time  of  exposure  was  sold  for  $300,000. 
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PRACTICAL  TOOLMAKING  METHODS  OF  IMPORTANCE  IN  ACCURATE  WORK 

BY    GUY    H.    GARDNER* 


EVERYONE  who  has  had  experience  with  the  button  and 
micrometer  method  described  by  D.  Dalton  in  the 
June  number  of  Maciiixeey — and  I  suppose  all  of  us 
who  are  engaged  in  toolmaking  employ  it  almost  daily — • 
must  recognize  its  excellence  and  also  its  one  fault. 

The  accuracy  of  work  done  by  this  method  is  limited  only 
by  the  skill  and  painstaking  care  of  the  workman,  but  it 
consumes  a  great  deal  of  time. 

By  a  little  modification,  using  what  is  sometimes  called 
the  "disk-and-button  method,"  a  large  part  of  this  time  can 
be  saved  without  any  sacrifice  of  accuracy.  While  the  disk- 
and-button  method  is  extensively  used  in  many  shops,  it  is  a 
curious  fact  that  many  highly  skilled  toolmakers  have  never 
even  heard  of  it.  Buttons  are  used,  but  they  are  located  in 
the  center  of  disks  of  appropriate  diameters.  As  three  disks 
are  used  in  each  step  of  the  process,  it  is  sometimes  called 
the  "three-disk  method." 

Mr.  Dalton's  first  example  of  work  presents  an  ideal  op- 
portunity to  demonstrate  the  superior  celerity  of  this  way 
of  working.  It  calls  for  the  location  of  six  holes,  equally 
spaced,  in  the  circumference  of  a  circle  six  inches  in  diam- 
eter. To  locate  these  one  needs,  besides  the  buttons,  three 
disks  three  inches  in  diameter,  each  having  a  central  hole 
exactly  fitting  the  buttons.  It  is  best  to  have,  also,  a  bush- 
ing of  the  same  diameter  as  the  buttons,  which  has  a  center 
punch  fitted  to  slide  in  it. 

First  the  center  button  is  screwed  to  the  templet,  and  one 
of  the  disks  A,  Fig.  1,  is  slipped  over  it;  then  a  second  disk 
B  carrying  a  bushing  and  center  punch  is  placed  in  contact 
with  disk  A  and  a  blow  on  the  punch  marks  the  place  to 
drill  and  tap  for  No.  2  button,  which  is  kept  in  its  proper 
place  while  tightening  the  screw  by  holding  the  two  disks 
A  and  B  in  contact.  Next  the  third  disk  C  is  placed  in  con- 
tact with  disks  A  and  B  and  locates  No.  3  button,  and  so  on 
until  the  seven  buttons  are  secured  in  position.  The  templet 
is  then  ready  to  be  strapped  to  the  lathe  faceplate  for  bor- 


Fig.    1.     Disk-and-button  Method  of  locating  Six  e<juaUy  spaced  Hoi 


ing.  A  man  who  recently  tried  this  method  on  a  templet 
identical  with  the  one  referred  to  (except  for  dimensions) 
informs  me  that  the  time,  aside  from  drilling  and  tapping 
the  holes,  was  less  than  forty-five  minutes,  and  he  is  con- 
fident that  he  can  reduce  this  materially  on  the  next  job. 
This  templet  was  examined  by  a  very  critical  and  "fussy" 
inspector  who  reported,  "No  measurable  inaccuracy." 
All  cases,  however,  cannot  be  handled  with  disks  of  "stand- 


ard" sizes,  but  making  a  special  disk  is  easy,  and  its  cost 
is  insignificant  as  compared  with  the  time  saved  by  its  use. 
One  who  employs  this  method,  especially  if  he  also  uses 
disks  to  lay  out  angles,  soon  accumulates  a  stock  of  various 
sizes.  While  it  is  desirable  to  have  disks  of  tool  steel,  hard- 
ened and  ground,  or,  in  the  larger  sizes,  of  machine  steel, 
casehardened  and  ground,  a  disk  for  occasional  use  will  be 
entirely  satisfactory  if  left  soft. 

The  hinge  jig  templet  shown  in  the  article  previously  re- 
ferred to  can  also  be  handled  advantageously  by  this  method. 
Sketch  A,  Fig.  2,  gives  its  dimensions  and  sketch  B  shows 
the  disk-and-button  way  of  locating  the  holes.  A  steel  square 
is  clamped  with  its  stock  against  the  right-hand  edge  of  the 
templet  and  its  blade  extending  across  the  top.  The  lower 
edge  of  the  blade  should  be  located  0.250  inch  from  the  upper 
edge  of  the  templet  by  the  use  of  size  blocks.  A  2%-inch 
disk,  touching  both  blade  and  stock,  locates  hole  C.  Another 
2%-inch  disk,  touching  the  first  disk  and  the  square  blade, 
locates  hole  B. 
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Fig.   8. 

Next  a  disk  1.600  inch  diameter  is  placed  in  contact  with 
the  two  upper  disks  and  locates  the  center  hole  A;  and, 
finally,  the  disks  for  holes  B  and  C  are  used  to  locate  holes 
D  and  E. 

Two  other  jobs  that  illustrate  this  method  may  be  of 
interest.  The  first  one,  shown  in  Fig.  3,  required  the  locating 
of  nine  equally  spaced  holes  on  a  circumference  of  7%  inches 
diameter.  In  any  such  case,  the  size  of  the  smaller  disks  is 
found  by  multiplying  the  diameter  of  the  circle  by  the  sine 
of  half  the  angle  between  two  adjacent  disks.  In  this  case 
7-'s  inches  X  sin  20°  =  2.5224  inches;  7% —2.5224  =  4.8526 
inches,  which  is  the  diameter  of  the  central  disk. 

The  templet  shown  in  Fig.  4  required  two  holes  on  a  cir- 
cumference 6%  inches  diameter,  with  their  centers  37  de- 
grees 20  minutes  apart.  6Vo  inches  X  sin  18°  40'  =  2.0804 
inches,  which  is  the  diameter  of  the  two  smaller  disks.  The 
diameter  of  the  larger  disk  =  6%  —  2.0804  =  4.4196  inches. 

This  method  has  one  unavoidable  defect  which,  however,  is 
seldom  noticeable  in  the  ordinary  run  of  shop  work.  It  is 
impossible  to  calculate  certain  dimensions  with  absolute  ac- 
curacy, nor  could  we  work  to  them  if  they  were  known.  For 
instance,  in  the  class  of  work  of  which  Fig.  3  is  an  example, 
if  the  diameter  of  the  small  disks  is  determined  to,  say,  the 
sixth  decimal  place,  it  will  be  followed  by  a  -f  sign,  and  we 
know  that  there  would  still  be  the  -f  sign  if  we  carried  the 
calculation  to  sixty  or  even  to  six  hundred  places  of  decimals; 
hence  when  figuring  to  six  places  and  working  to  the  nearest 
0.001  inch,  we  may  find  either  that  the  outer  disks  seem  too 
large  and  will  not  assemble  properly  or  that  they  appear 
small,   leaving  a  slight  shake  between   them. 
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Tig.    3.     Another  Application  of  the  Three-disk  Method 

This  error,  however.  Is  too  small  to  be  measured  and  is  of 
no  importance  except  in  work  requiring  very  unusual  ac- 
curacy, and  even  then  can  be  avoided  by  leaving  the  central 
disk  a  little  full,  and,  if  trial  shows  it  to  be  necessary,  re- 
turning the  central  disk  to  the  lathe  and  giving  it  a  very 
light  touch  with  a  lap. 

Of  course,  absolute  exactness  is  equally  unattainable  with 
buttons  and  micrometer  or  any  other  method,  but  the  mi- 
crometer does  not  show  the  slight  inaccuracy  in  any  one 
chordal  measurement,  while  in  using  the  disks  the  error  is 
cumulative  and  the  insertion  of  the  last  disk  in  the  series 
shows  the  sum  of  the  errors  in  all  the  disks.  It  is  only  in 
cases  like  Fig.  3  that  we  note  this,  and  there,  though  in 
correcting  the  error  we  may  change  the  diameter  of  the 
circle  by  a  small  fraction  of  a  ten-thousandth,  a  more  ac- 
curate division  of  the  circumference  is  secured  than  is 
attainable  by  any  other  method. 

A  piece  of  work  requiring  a  high  degree  of  accuracy  was 
successfully  handled  by  an  extension  of  the  three-disk 
method,  after  an  excellent  workman  had  attempted  to  do  the 
work  on  the  shop's  best  milling  machine.  The  accuracy  ob- 
tained with  the  milling  machine  was  everywhere  well  within 
a  0.0005  inch  limit,  but  the  work  was  rejected  because  it  was 
not  close  enough  to  the  required  dimensions. 

The  drawing  called  for  fourteen  holes  in  a  space  hardly 
larger  than  a  silver  half- 
dollar,  and,  though  it  gave 
dimensions  from  the  center 
of  this  circle,  the  actual  cen- 
ter could  not  be  used  in  do- 
ing the  work,  as  there  was  to 
be  no  hole  there;  moreover,  a 
boss  slightly  off  center  pre- 
vented the  use  of  a  central 
disk,  unless  the  bottom  of  the 
disk  were  bored  out  to  re- 
ceive this  boss,  which  was 
not  thought  expedient.  Hence, 
the  method  adopted  was  to 
make  the  plate  thicker  than 
the  drawing  prescribed,  and 
then  bore  It  out  to  leave  a 
rim  of  definite  diameter,  this 
rim  to  be  removed  after  It 
had  served  Its  purpose  as  a 
locating  limit  for  the  disks. 

Ab  the  holes  A  and  B  (see 
enlarged  view.  KIg.  5).  which 
were  flnl.ohed  first,  were  0.600 
Inch  npnrt  and  0.fi2,T  Inch 
from  thf  center,  the  rim  was 
bored  to  1  S.'iO  Inch,  and  two 
0.600-tnrh    disks,    In    contact 
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Fig.    4.     Illustrating  Use  of  Disks  for  locating  Holes  &t  a  Given  Angle 

with  the  rim  and  with  each  other,  located  these  holes. 
As  hole  C  was  to  be  equi-distant  from  holes  A  and  B.  and 
its  distance  from  the  center  was  given,  the  size  of  the 
disk  for  this  hole  was  readily  determined.  The  disks  for 
holes  A,  B  and  C  have  two  diameters.  The  upper  diameters 
are  made  to  whatever  size  is  required  for  locating  the 
disks  of  adjacent  holes,  and  they  also  form  a  hub  which 
can  be  used  when  setting  the  disks  with  an  indicator.  Hole 
D  was  0.4219  inch  from  JS,  and  calculations  based  on  this 
dimension  and  its  distance  from  the  center  showed  that  it 
was  0.4375  inch  from  hole  C. 

A  "three-story"  disk  or  button  was  made  for  hole  D.  The 
diameter  of  the  large  part  was  0.46875  inch  and  it  overlapped 
disks  C  and  B  (the  upper  sections  of  which  were  made  0.375 
inch  and  0.40625  inch,  respectively),  thus  locating  D.  Then 
hole  F  and  all  the  remaining  holes  were  located  in  a  similar 
manner.  The  upper  diameters  of  disks  E  and  D  were  used 
in  locating  disks  for  other  adjacent  holes,  as  well  as  a  hub 
for  the  indicator;  for  instance,  to  locate  a  hole  with  refer- 
ence to  holes  C  and  D.  the  diameter  of  the  new  disk  and  the 
diameter  of  the  upper  part  of  disk  D  were  varied  to  give  the 
required  location. 

It  had  been  decided  that  no  screws  should  be  used  In  at- 
taching the  buttons  or  disks  to  the  work,  as  it  was  feared  that 
the  tapped  holes  would  introduce  inaccuracy  by  deflecting 
the  boring  tools;  therefore,  a  method  was  employed  which 
was  new  to  all  who  saw  it, 
though  I  am  told  that  it  is 
frequently  used  in  certain 
branches  of  the  trade.  After 
all  the  disks  were  fastened  in 
place  by  clamps,  a  soft  solder 
of  low  melting  point  was 
flowed  about  them,  filling  the 
work  to  the  top  of  the  rim. 
When  the  solder  had  cooled, 
the  clamps  were  removed,  the 
job  transferred  to  the  lathe 
faceplate,  indicated  in  the 
usual  way.  and  the  holes 
bored  by  a  "D"  or  "hog-nose" 
drill,  guided  by  an  axial  hole 
in  each  disk,  which  had  been 
provided  for  that  purpose 
when  the  disks  were  made. 

It  had  been  freely  prophe- 
sied that  the  unequal  con- 
traction of  the  solder  and  the 
plate  In  cooling  would  throw 
the  holes  "out  of  square."  and 
1  am  by  no  means  sure  that 
It  did  not.  However,  careful 
measurements  by  several  men 
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PATENTS  FROM  A  PATENT  ATTORNEY'S 
VIEWPOINT 

BY    FOBD   ■W.   HARRIS* 

I  have  been  reading  Bell  Crank's  article  on  "Filing  your 
Own  Patent"  in  the  July  number  of  Machinery,  and  like 
most  of  the  material  in  Machineky  it  contains  a  great  deal 
of  good  common  sense.  It  is,  however,  always  well  to  get  the 
other  fellow's  viewpoint,  and  it  might  be  well  to  consider 
the  patent  attorney's  way  of  looking  at  the  matter. 

In  the  first  place  as  to  searches:  the  average  shyster  patent 
lawyer  will  give  you  to  think  that  the  government  is  in 
some  way  involved  in  making  searches.  This  is  not  correct. 
The  only  way  that  you  can  get  the  patent  office  to  make  a 
search  is  to  present  to  them  a  formal  application  for  a  patent. 
The  so-called  search  or  preliminary  examination  that  the 
average  inventor  buys  is  made  by  a  Washington  lawyer. 
This  lawyer  may  be  on  sufficiently  good  terms  with  some  of 
the  examiners  so  that  he  can  get  a  tip  from  them  as  to  the 
classes  or  sub-classes  in  which  interfering  patents  may  be 
found,  but  in  general  he  makes  the  search  entirely  on  his 
own  resources.  The  value  of  the  search  is  a  direct  function 
of  the  personality  of  the  searcher.  If  he  is  a  conscientious 
man,  he  will  make  a  pretty  good  search  and  the  result  may 
be  depended  on  within  certain  limits.  These  limits  are  due 
to  causes  quite  beyond  the  control  of  the  searcher.  In  the 
first  place,  it  must  be  understood  that  there  are  no  adequate 
facilities  for  searching  foreign  patents,  and  a  foreign  patent 
is  quite  as  valid  a  reference  against  an  application  as  a 
domestic  patent;  in  addition,  no  search  will  tell  you  just 
what  there  is  pending  in  the  office.  A  search  is  merely  an 
indication  of  what  may  be  expected.  If  the  searcher  finds 
patents  that  disclose  the  invention,  it  is  conclusive;  if  he 
does  not,  there  is  no  guarantee  that  those  patents  do  not 
exist.  The  usual  charge  for  such  a  search  is  five  dollars, 
and  it  is  evident  that  no  competent  man  can  put  in  much 
time  at  that  figure.  Personally,  I  believe  it  generally  pays  to 
have  a  search  made  by  a  good  attorney. 

As  to  attorneys,  I  do  not  believe  in  doing  business  with 
any  attorney  who  advertises  in  any  other  way  than  by  a 
business  card.  If  he  uses  catch  phrases  such  as  "no  patent, 
no  pay,"  "meretorious  inventions  financed,"  etc.,  or  if  he 
advertises  lists  of  inventions  wanted  or  the  like,  I  figure  that 
he  is  a  good  man  to  leave  alone.  Personally,  I  believe  in 
local  attorneys,  and  I  want  to  know  that  my  attorney  has 
been  in  business  for  some  time,  and  I  also  want  to  know  one 
or  two  satisfied  clients  of  his  before  I  do  business  with  him. 
In  addition,  I  want  to  see  a  few  of  the  patents  that  he  has 
obtained.  I  figure  that  if  he  gets  broad  claims  for  one  man, 
he  can  get  them  for  another. 

There  is  no  doubt  that  any  inventor  will  make  money  by 
prosecuting  a  few  patents  for  himself.  He  will  get  a  lot  of 
hard  knocks  and  may  get  a  very  poor  patent,  but  it  is  well 
worth  trying.  I  would  not  trust  any  of  my  masterpieces  to  a 
green  prosecutor,  but  there  is  no  reason  why  an  inventor 
cannot  try  out  his  hand  on  some  simple  case  first  and  see 
how  he  gets  along.  He  cannot  hash  it  up  much  worse  than 
a  poor  attorney,  and  he  certainly  will  get  a  line  on  what 
such  prosecution  means. 

As  to  the  thoroughness  of  patent  office  searches  I  must 
differ  a  little  with  Bell  Crank.  The  average  office  search  is 
not  thorough  and  that  is  one  of  the  chief  reasons  for  the 
present  distrust  of  patents.  If  the  patent  office  had  the  men 
and  facilities  to  make  good  searches  there  would  be  very  few 
invalid  patents.  A  patent  is  usually  invalid  because  some 
infringer  can  produce  proof  that  the  invention  was  not 
original  with  the  patentee.  The  need  for  better  examinations 
Is  the  one  big  need  in  the  patent  office  today.  No  man  who 
has  handled  a  large  number  of  cases  before  the  office  will 
deny  this.  It  is  shown  in  two  ways.  The  first  is  in  the  large 
number  of  patents  that  are  declared  invalid  by  the  courts, 
and  the  second,  in  the  fact  that  it  is  often  possible  to  get 
claims  that  the  inventor  himself  knows  are  clearly  antici- 
pated by  the  prior  art.  This  is,  however,  a  relative  matter. 
As  compared  to  the  usual  preliminary  examination  made  by 
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a  patent  lawyer  the  office  search  is  perfect.  As  compared 
with  what  it  should  be  it  is  not  so  good.  I  think  we  should 
pay  higher  filing  fees  and  allow  the  patent  office  to  spend  the 
money  in  salaries  and  facilities  for  better  examinations.  Our 
patent  system  is  the  pivot  around  which  many  industries 
revolve  and  we  ought  all  of  us  to  pull  for  higher  efficiency 
in  the  office. 

As  to  the  requirements  for  admission  to  practice  before  the 
patent  office,  Bell  Crank  is  absolutely  correct.  The  require- 
ments are  not  hard,  not  one-tenth  as  hard  as  they  should  be. 
I  understand  that  they  are  a  little  more  strict  than  they  used 
to  be,  but  they  ought  to  be  tightened  up  a  great  deal  more. 
It  is  no  secret  that  there  are  many  men  who  are  absolutely 
incompetent  who  are  registered  attorneys.  I  do  not  think, 
however,  that  legal  training  has  much  bearing  on  the  matter. 
The  prosecution  of  cases  before  the  office  involves  many  ques- 
tions of  fact  and  a  very  few  of  law.  The  legal  questions  are 
not  very  knotty,  and  a  few  months  study  of  elementary  law, 
to  get  the  proper  attitude  of  mind,  and  a  diligent  study  of 
one  or  two  law  books  on  patents  will  give  a  man  all  the 
equipment  he  needs  to  be  a  successful  practitioner.  On  the 
other  hand,  the  average  lawyer  who  is  thoroughly  educated 
in  general  law  will  be  about  the  worst  man  to  whom  to  take 
a  case  that  could  be  found.  A  patent  lawyer  should  be  about 
eight-tenths  engineer  or  inventor  and  two-tenths  lawyer.  If 
he  has  the  mechanical  gifts  he  can  pick  up  the  law,  but  unless 
he  has  a  constructive  imagination  and  the  mechanical  sense 
he  will  never  get  it  by  studying  law  books. 

I  have  been  particularly  interested  in  reading  the  closing 
paragraph  of  Bell  Crank's  letter.  Here  again  he  is  right, 
but  there  is  a  great  deal  to  be  said  on  the  other  side.  It  is 
correct  that  no  patent  lawyer  makes  a  practice  of  taking 
cases  and  taking  an  interest  in  the  patent  as  payment.  This 
is  undoubtedly  correctly  attributed  to  the  fact  that  the  lawyer 
knows  that  the  majority — ^the  big  majority — of  patents  will 
never  pay  the  cost  of  prosecuting.  This  is  not  all  the  story, 
however.  The  lawyer  knows  that  most  patents  are  of  no 
value,  but  he  does  not  know  which  ones  are  of  value.  In 
other  words,  he  cannot  tell  before  he  prosecutes  a  case  whether 
he  is  going  to  get  a  good  patent  on  it  or  a  poor  one.  Allow- 
ing that  nine  patents  out  of  ten  are  of  no  value,  the  tenth  one 
may  bring  in  ten  times  the  cost  of  all  the  others.  The  bad 
patents  are  the  quartz  in  which  the  values  are  imbedded 
and  they  must  go  to  the  mill  before  the  good  patent  can  come 
into  its  own.  This  matter  of  looking  at  a  set  of  drawings 
and  telling  an  inventor  whether  he  can  make  money  out  of 
his  invention  is  about  like  predicting  the  weather  a  year 
ahead.  Years  ago  I  thought  I  could  do  it,  but  as  I  get  more 
experience  I  become  more  and  more  careful  about  expressing 
an  opinion.  Moreover,  it  is  sometimes  possible  to  make 
money  on  a  poor  patent  and  on  a  poor  invention  by  going 
after  the  business  end  of  it  vigorously.  I  remember  very 
well  an  old  gentleman  who  came  to  me  once  to  get  my  opinion 
on  an  invention  that  he  was  thinking  of  purchasing.  The 
patent  had  not  been  allowed  and  the  invention  itself  was  a 
little  indefinite  as  to  its  novelty.  After  an  examination  of 
the  device  itself  it  seemed  pretty  evident  to  me  from  my 
knowledge  of  the  art  that  the  inventor  w-as  not  going  to  get 
much  of  a  patent.  I  had  had  a  similar  case  in  which  I  had 
had  several  references  that  completely  anticipated  the  alleged 
invention  in  this  case.  I  told  the  intending  purchaser  this, 
and,  moreover,  I  told  him  that  I  believed  that  a  certain  pipe 
that  figured  actively  in  the  operation  of  the  invention  had 
really  no  useful  function  at  all;  that  is.  I  believed  that  it 
would  work  just  as  well  if  this  pipe  were  left  off.  The  old 
man  looked  at  me. 

"Mr.  Harris."  he  said,  "there  are  just  two  people  in  the 
world  that  know  that;  you  are  one  and  I  am  the  other.  I 
got  suspicious  of  that  pipe  about  a  month  ago  and  slipped  in 
here  and  plugged  it  with  a  cork  stopper,  and  I  find  it  works 
even  better  plugged  than  it  did  open." 

I  then  asked  him  what  he  was  going  to  do  about  purchasing 
in  view  of  the  fact  that  it  was  very  unlikely  that  he  could 
get  a  patent  and  in  view  of  the  fact  that  this  apparently 
essential  pipe  which  formed  so  large  a  part  of  the  supposed 
invention  was  nothing  more  than  a  fake.     He  then  explained 
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that  he  already  owned  the  manufacturing  rights  under  a 
royalty  and  that  the  inventor  proposed  to  sell  his  royalty 
rights  for  a  certain  sum — two  thousand  dollars  to  be  exact. 
He  had  consulted  me  merely  to  get  a  confirmation  of  his  own 
opinion  that  the  invention  considered  as  an  invention  was  of 
very  little  value.  He  then  asked  me  to  have  the  necessary 
papers  drawn  up  to  cover  the  transfer  of  this  royalty  to  him, 
and  said  that  he  would  give  me  a  check  payable  to  the  in- 
ventor which  I  could  hand  to  him  when  he  signed  the  assign- 
ment. I  was  naturally  a  little  surprised  and  showed  it,  and 
he  went  on  to  say  that  he  had  already  sold  fifteen  thousand 
dollars  worth  of  the  devices,  that  he  expected  to  sell  as  many 
more,  and  that  he  was  only  giving  the  inventor  a  small  slice 
of  the  money  he  had  made. 

This  case  has  always  seemed  to  me  to  show  the  absolute 
impossibility  of  judging  in  advance  of  the  money  making  pos- 
sibilities of  any  invention.  If  the  inventor  had  come  to  me  to 
handle  this  particular  case  I  would  have  refused  to  have  any- 
thing to  do  with  it.  It  was  a  meretorious  device,  but  with 
the  pipe  left  oft  it  was  not  patentable.  The  pipe  looked 
plausible  and  helped  to  sell  it  and  the  natural  merit  of  the 
remaining  parts  sold  others.  I  cannot  see  that  anyone  was 
really  essentially  cheated,  as  it  did  the  work  for  which  it  was 
sold  better  than  any  device  then  on  the  market,  and  the 
public  was  well  pleased  with  it.  The  inventor  got  two 
thousand  dollars  plus  considerable  royalty  on  the  early  sales, 
and  my  client  got  the  profit  on  a  great  many  that  he  sold. 
Judged  by  any  practical  standard  it  was  a  good  invention. 
Judged  by  its  merit  in  a  patentable  sense  it  was  a  joke. 

Then  again  I  have  seen  some  of  the  cleverest  things  that 
apparently  were  destined  to  make  a  great  deal  of  money 
turn  out  to  be  rank  failures;  so  I  do  not  blame  a  patent 
lawyer  for  taking  the  business  as  it  comes  and  getting  the 
best  patents  that  he  can.  I  do  blame  him  if  he  misleads  the 
inventor  as  to  his  chances  of  getting  a  good  patent,  or  as  to 
the  nature  of  the  patent  that  is  finally  allowed.  Once  upon 
a  time  during  a  stringency  in  my  personal  finances  I  tried 
the  job  of  making  patent  office  drawings  for  a  local  attorney. 
There  was  an  old  draftsman  and  myself  in  the  office  in  ad- 
dition to  the  usual  clerical  force.  One  day  the  junior 
partner  brought  in  a  client — a  young  mechanical  draftsman — 
who  had  invented  a  new  style  drawing  instrument,  or  rather 
had  made  a  simple  change  in  one  of  the  common  tools  we 
all  of  us  use.  The  junior  partner  showed  it  to  me  and  asked 
me  what  I  thought  of  it.  I  did  not  think  it  was  new,  but  I 
hesitated  to  tell  the  inventor  so,  and  while  I  was  debating 
just  what  to  say.  the  junior  partner  saw  that  I  was  not  going 
to  become  enthusiastic  and  he  switched  to  the  old  man  asking 
him  if  he  had  ever  seen  anything  like  it.  The  old  man  said 
that  he  bad  not. 

"Well,"  said  the  junior  partner.  "I  have  been  in  this  busi- 
ness for  fifteen  years  and  Mr.  Jones  here  has  been  in  it  for 
forty-five,  and  we  have  neither  of  us  seen  anything  like  it, 
so  I  guess  It  Is  all  right,"  and  he  took  the  young  man  out 
to  enter  the  case.  After  they  had  gone  out  the  old  man 
came  over  and  showed  me  practically  the  same  thing  on  one 
of  his  tools.  I  asked  him  why  he  had  not  told  the  junior 
partner  about  It  and  he  grinned. 

"This  used  to  be  his,"  he  said,  "he  gave  it  to  me  when  he 
got  promoted  from  the  drawing-board." 

I  did  not  stay  long  enough  to  find  out  whether  the  Inventor 
got  a  patent  or  not.  but  I  did  stay  long  enough  to  find  out  that 
one  way  to  be  a  "successful"  patent  lawyer  was  to  say  that 
every  invention  was  fine,  and  to  tell  every  Inventor  that  he 
was  a  genius..  This  particular  attorney  has  allowed  one  of 
the  finest  patent  practices  In  this  part  of  the  country  to  go  to 
seed  and  It  Is  only  a  question  of  tinii'  when  he  will  have 
little  or  no  practice  left.  It  Is  his  kind  that  have  made  the 
name  patent  attorney  a  Joko  to  those  who  are  at  all  well 
posted,  and  who  have  put  Into  the  office  thousands  of  worth- 
less applications  and  caused  the  Inventors  of  the  country  the 
loss  of  hundreds  of  thousands  of  dollars. 

I  believe  In  patents-  good  patents.  They  nffrr  nbo\it  the 
only  legitimate  rond  to  fortune  for  the  working  man  who  does 
not  have  exceptional  nuallties  and  superhuman  luck.  All 
this   talk   about   Inventions   being  "no  good"   Is   to   my   mind 


foolishness.  Edison  is  occasionally  quoted  as  saying  some- 
thing of  the  kind.  I  notice  that  he  is  a  busy  little  bee  put- 
ting in  applications,  however.  A  good  patent  is  a  very  valu- 
able piece  of  property  and  there  are  more  of  them  than  one 
thinks.  There  is  a  great  deal  of  foolishness  in  patent  prac- 
tice that  must  be  eliminated.  We  need  a  better  patent  office 
and  better  attorneys,  and  we  can  get  along  very  nicely  with 
about  one-third  of  the  patents  that  are  now  issued.  I  think 
that  we  are  going  to  have  some  legislation  some  day  that  will 
materially  clear  up  the  present  situation,  and  any  changes 
must  favor  the  inventor.  If  you  have  an  idea  that  you  think 
is  of  value,  spend  a  few  evenings  studying  the  subject  and 
take  a  try  at  prosecuting  an  application  yourself.  If  It  comes 
along  all  right,  it  may  pay  you  to  get  a  good  lawyer.  If  you 
can  get  a  first-class  patent  on  a  good  invention  there  is 
money  in  it,  but  remember  that  push  and  grit  are  as  neces- 
sary to  an  inventor  as  to  any  other  man,  and  that  money 
will  not  drop  in  your  lap  just  because  you  have  turned  up  a 
bright  idea. 

*     *     * 

RAPID   BORING   AND   REAMING   OF 
BABBITT-LINED   BUSHINGS 

In  finishing  the  babbitt-lined  bushings  for  use  in  the  Pierce- 
Arrow    engine,    the   Pierce-Arrow    Motor   Car   Co.    of   Buffalo. 

X.  Y.,  uses  a  very  effective  type  of  toolinK  on  a  Gi.-holt  lathe. 


Boring  and   Reaming  Tools   for   Babbitt-lined   Buahinrs 

The  bushings  are  of  the  split  type  and  the  two  halves  are 
held  in  a  collet  and  bored  with  tool  .1  held  in  a  fixed  position 
on  the  bar  B.  which  in  turn  is  attached  to  the  cross-slide  of 
the  lathe.  After  boring,  bar  B  is  run  through  the  bushing  so 
as  to  bring  tools  C  and  D  at  the  exact  edges  of  the  hole. 
These  being  in  fixed  positions  are  fed  toward  the  operator, 
thereby  cleaning  off  the  ends  of  the  bushings  and  chamfer- 
ing the  corners.  This  being  done,  the  hole  in  the  bushing 
is  rough-reamed  and  finally,  as  shown  in  the  photograph,  is 
finish-reamed,  using  McCrosky  adjustable  reamers.  The  re- 
sult is  a  mirror-finish  hole,  and  moreover  the  work  U  pro- 
duced at  the  rapid  rate  of  from  thirty  to  forty  pieces  an 
hour.  C.  L.  L. 

*  *     * 

A  riveted  sheet  steel  siphon  ten  feet  In  diameter  carries 
water  to  Los  Angeles  across  the  .\ntelope  Valley.  Recently  a 
great  storm  visited  the  valley  and  the  resulting  flood  under- 
mined the  supports  of  the  aqueduct,  causing  it  to  break  In 
two.  The  shell  being  unsupported  by  Internal  pressure  and 
being  subjected  to  external  pressure  due  to  the  flood,  collapsed 
for  a  distance  of  nearly  two  miles.  Apparently  the  pipe 
would  have  to  be  reconstructed  at  great  expense,  but  the  en- 
gineer In  charge  decided  that  It  could  be  restored  to  shape 
by  simply  stopping  the  broken  ends  of  the  pipe  and  turning 
the  water  pressure  Into  It.  This  was  done,  the  result  being 
that  the  pipe  a.<!sumed  Its  normal  shape  and  very  few  leaks 
developed. 

•  •     • 

The  summit  of  the  VIgllJoch  mountain  In  Switzerland,  3780 
feet  high,  has  been  made  accessible  by  means  of  a  wire  rope 
railway  In  two  sections,  worked  electrically.  The  length  of 
the  slope  Is  721t)  feet,  the  longest  span  being  6.''>6  feet  hori- 
zontally. There  are  two  cars  for  each  section,  with  a  capacity 
for  carrying  fourteen  passengers,  one  car  traveling  up  when 
the  other  Is  coming  down. 
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CONSTRUCTION  AND  OPERATION   OF  SPECIAL  DEVICES  FOR  ECCENTRIC  TURNING  AND  BORING 

BY    ALBERT   A.    DOWD ' 


CASTINGS  or  forgings  having  two  or  more  cylindrical 
surfaces  eccentric  to  each  other  may  he  machined  by  a 
variety  of  methods,  that  most  suitable  for  any  particu- 
lar case  being  dependent  upon  a  number  of  variable  factors.  In 
order  to  handle  the  work  to  the  best  advantage,  these  factors 
must  be  carefully  considered.  In  the  first  place  the  machine 
most  suited  to  the  work  must  be  selected,  and  this  point  is 
partially  dependent  on  the  size  and  shape  of  the  work  itself. 
The  number  of  pieces  to  be  machined  is  an  important  factor, 
in  that  it  has  an  influence  on  the  permissible  tool  outlay,  for 
it  is  apparent  that  a  high  tool  cost  would  not  be  expedient 
in  the  case  of  a  lot  of  200  pieces;  whereas,  if  5000  pieces  were 
to  be  machined  the  cost  of  tooling  and  fixtures  could  almost 
be  neglected  provided  substantial  gains  in  production  were 
to  be  made  by  some  improved  method  of  handling.  There  are 
cases  when  the  work  can  more  profitably  be  handled  in  two 
settings  by  means  of  a  fixture,  while  In  other  instances  the 


Fig.   1.     Eccentric  Turning  in  the  Lathe 

use  of  an  eccentric  turning  device  seems  to  offer  the  best 
solution  of  the  problem.  In  the  first  case,  a  fixture  of  some 
sort  is  required  and  this  usually  presents  no  serious  difficulties 
to  the  designer  unless  the  work  is  very  complicated.  How- 
ever, if  an  eccentric  turning  device  seems  warranted  (as 
might  be  considered  advisable  if  a  great  number  of  pieces 
were  to  be  machined),  it  would  then  be  necessary  to  design 
something  on  this  order  which  would  produce  the  work  in 
the  shortest  possible  time. 

In  the  design  of  fixtures  and  devices  for  eccentric  work 
there  are  a  few  points  which  require  most  careful  consider- 
ation. Let  us  first  give  our  attention  to  those  which  relate 
to  special  fixtures,  for  these  points  may  be  quickly  sum- 
marized; If  the  work  is  to  be  finished  in  one  setting,  then 
some  form  of  indexing  fixture  must  he  designed  which  will 
give  the  correct  amount  of  "throw"  when  it  is  set  over,  and 
a  great  deal  of  care  is  required  so  that  no  change  in  the 
clamping  of  the  work  will  be  necessary  between  the  first 
and  second  settings  of  the  fixture.  Indexing  points,  bushings 
and  pins  should  be  protected  from  dirt  and  chips  so  that  in- 
accuracies will  not  occur  due  to  imperfect  contact  at  the 
locating   points.     When   the   work   requires   two   settings   the 
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Fig.    2,     Eccentric    Turning    Attachment    for    Engine    Lathe 

piece  must  be  carefully  located  from  a  previously  machined 
surface  which  bears  a  positive  and  fixed  relation  to  the  ec- 
centric portion.  The  clamping  must  be  rapid  and  must  be  so 
arranged  that  it  will  not  distort  the  work.  When  it  is  de- 
sired to  use  an  eccentric  turning  device,  the  following  points 
in  design  will  be  found  of  value. 

Points  in  Deslg'n  ol   Eccentric  Turning  Devices 

1.  Rigidity.  All  brackets  and  castings  should  be  made  of 
ample  section  not  only  to  withstand  the  stresses  to  which  they 
may  be  subjected  but  also  to  deaden  the  vibration  which 
may  be  caused  by  cutting  action  of  the  tool.  A  bracket  may 
be  strong  enough  to  perform  its  functions  and  yet  not  have 
sufficient  metal  in  it  to  prevent  vibration.  Proportions  of 
moving  shafts  should  be  generous  and  bearing  surfaces  of 
good  length. 

2.  Direction  of  the  cam  thrust.  This  should  be  such  that  it 
tends  to  throw  the  tool  into  the  work  rather  than  In  a  con- 
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Fig.    3.      Eccentric    Turning    Fixture    for    Horizontal    Turret    Lathe 
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trary  direction.  Springs  or  weights  can  be  arranged  to  pre- 
vent the  tool  from  "digging  in."  This  arrangement  is  de- 
sirable but  not  absolutely  essential,  for  conditions  are  some- 
times such  that  the  cam  must  be  arranged  so  that  it  throws 
the  tool  away  from  the  work.  When  it  is  found  necessary  to 
make  it  in  this  way  the  springs  or  weights  should  be  made 
very  stiff  so  that  a  positive  contact  with  the  cam  is  assured 
at  all  times. 

3.  Proportions  of  cam  roll.  In  cases  where  a  rolling  con- 
tact is  used,  the  pin  on  which  the  roll  revolves  should  be 
not  more  than  one  third  the  diameter  of  the  roll.  If  not  so 
proportioned  the  friction  on  the  pin,  caused  by  the  pressure 
of  the  contact  with  the  cam,  will  be  so  great  that  the  roll 
may  not  always  revolve  and  this  will  naturally  have  a  tend- 
ency to  make  flat  spots  in  the  roll  due  to  unequal  wear. 

4.  Chip  protection.     All  moving  parts  should  be  carefully 

guarded     so     that 

chips    and    dirt    will      I 

not  get  in  and  cause 
imperfect  work. 

5.  Provision  for 
oil.  This  matter 
should  be  taken  care 
of  on  the  eccentric 
turning  device  just 
as  if  it  were  a  part 
of  the  machine  it- 
self, for  many  a  good 
attachment  has  been 
seriously  injured  by 
lack  of  oil.  Oil  cups 
are  cheap  and  easily 
applied  and  an  oper- 
ator has  no  excuse 
for  neglecting  to  oil 
a  fixture  when  oil 
cups  are  in  plain 
sight 

6.  Simplicity  and 
economy  in  cost  of 
attachment.  These 
points  should  re- 
ceive due  considera- 
tion, always  bearing 
in  mind  the  number 
of  pieces  to  be  ma- 
chined and  making 
the  cost  In  propor- 
tion as  far  as  pos- 
sible. 

A  number  of  il- 
lustrations of  eccen- 
tric work  are  shown 
and  they  will  be  dis- 
cussed and  criticised 
in  this  article. 

Eccentric  Tumln^f  on 

the  Eniflne  Lathe 

The  upper  illustra- 
tion In  p-lg.  1  shows 
the  simplest  prob- 
lem In  eccentric  turning  which  may  be  met  with  in  ordinary 
shop  practice.  The  steel  eccentric  shaft  A  is  to  be  machined 
go  that  the  smaller  end  ./  will  be  eccentric  to  the  larger  por- 
tion by  half  an  Inch.  The  centers  B  and  C  arc  first  care- 
fully put  In  at  the  correct  distance  from  each  other,  after 
which  the  work  Is  placed  In  the  lathe  (on  the  centers  B) 
and  the  entire  shaft  turned  concentric.  In  turning  the  por- 
tion ./,  the  centers  ('  are  used,  the  dog  /)  being  used  as  the 
driver.  The  work  revolves  on  the  centers  A'  and  F  In  the 
spindle  and  tailstock  of  the  lathe,  and  the  tool  (7  In  the  cross- 
slide  toolpost  //  Is  used  to  do  the  turning.  It  is  obvious  that 
several  cuts  are  nen  ssnry  to  bring  the  work  down  to  the 
proper  size.  Work  which  rrfiulres  machining  In  this  manner 
is  not  at  all  unusual,  and  this  method  of  handling  Is  familiar 
to  every  machinist  and   toolninker. 


Fiir.   4.     Eccontrio   Piston   Ring  Tumlnt  and  Borini  Attachment 


Sometimes  work  which  requires  eccentric  turning  is  of 
such  a  nature  that  the  use  of  centers  is  not  desirable.  Such 
an  instance  is  shown  at  K  in  the  lower  part  of  Fig.  1.  In 
this  case  the  flange  and  the  hole  P  are  concentric,  but  the  hub 
O  is  %  inch  eccentric.  There  are  several  ways  in  which 
this  piece  of  work  could  be  handled:  It  could  first  be  held 
in  a  four-jawed  chuck  by  the  hub  0,  the  jaws  being  thrown 
off  center  until  the  flange  runs  approximately  true.  The 
flange  could  then  be  turned  and  faced  and  the  hole  P  chucked 
out  and  reamed.  An  eccentric  arbor  could  then  be  used  in 
the  hole  and  the  hub  0  turned  on  this  artK)r.  This  method 
would  require  a  special  arbor  with  the  proper  eccentricity. 
In  order  to  avoid  this  expense  let  us  consider  that  we  have 
performed  the  first  operation  as  mentioned  and  are  now 
ready  for  the  eccentric  turning.  By  using  a  four-jawed 
chuck  and  holding  the  work  in  the  jaws  L  by  the  flange  it 

is  a  very  simple  mat- 
ter to  indicate  an 
arbor  or  stud  placed 
in  the  hole  P  and  set 
the  jaws  off  center 
until  the  desired  ec- 
centricity has  been 
obtained. 

Eccentric  Turning-  At- 
tachment for  the 
Engine  Lathe 

The  two  methods 
given  in  Fig.  1  are 
more  suited  to  work 
not  made  in  quanti- 
ties, and  may  be 
used  in  cases  where 
one  or  two  pieces  are 
required.  The  device 
shown  in  Fig.  2  was 
used  for  a  number  of 
pieces,  there  being 
fifty  in  the  lot.  This 
arrangement  was  ap- 
plied to  an  old  Pratt 
&  Whitney  lathe 
which  had  a  taper 
turning  attachment 
at  the  rear  of  the 
bed,  this  machine 
being  selected  be- 
cause it  could  be 
adapted  quickly  to 
the  work  in  hand 
without  great  ex- 
pense. This  ex- 
ample is  given  not 
because  it  is  of  great 
value  but  simply  to 
call  attention  to  a 
"makeshift"  method 
of  handling  a  job 
which  was  "rush" 
and  which,  there- 
fore, had  to  be 
gotten  out  in  the  shortest  possible  time.  One  of  tlie  hubs  on 
the  work  .1  was  eccentric  to  the  other  by  %  inch  and 
the  work  was  held  by  the  Inside  In  the  Jaws  B.  A  com  ring 
O  was  set  eccentric  and  fastened  to  the  back  of  the  chuck  by 
four  screws  not  shown.  A  cast-iron  bracket  .V  was  screwed 
to  the  top  of  the  cross-slide  E  by  the  three  screws  R,  these 
screws  entering  shoes  in  the  Tslots.  A  hardened  steel  roller 
P  revolves  on  the  pin  Q  at  the  outer  end  of  the  bracket.  A 
steel  plate  F  fastened  to  the  front  of  the  cross-slide  over- 
hangs the  end  and  nct.s  as  a  support  for  the  rod  G.  being  held 
In  place  by  the  nut  and  washer  at  M.  This  rod  runs  entirely 
through  the  carriage  and  Is  threaded  at  Its  outer  end  to  re- 
ceive the  nut  K. 

A  stiff  coll  spring  //  bears  against  the  two  washers  J  and 
L.  and  serves  to  keep  the  slide  drawn   forward  at   all   times 
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so  that  the  roll  P  is  continually  in  contact  with  the  cam 
ring  0.  A  tool  C  held  in  the  toolpost  D  serves  to  turn  the 
eccentric.  It  will  be  noted  that  the  cam  roll  P  is  made  long 
enough  to  give  contact  during  the  required  cut. 

Eccentric  Turning-  Fixture  for  a  Horizontal  Turret  Lathe 

Packing  rings  such  as  are  used  on  automobile  gas  engines 
are  usually  eccentric  and  these  are  handled  in  many  cases 
by  an  automatic  or  semi-automatic  machine  which  is  pro- 
vided with  some  sort  of  an  eccentric  turning  device.  There 
are  instances,  however,  when  the  expense  of  a  device  of  this 
kind  is  not  warranted  by  the  amount  of  production  required. 
Fig.  3  is  an  example  of  this  sort,  the  rings  being  required  in 
small  quantities.  The  ring  pot  C  is  of  cast  iron  and  has  been 
previously  faced  on  the  back  of  the  lugs,  approximately 
square  with  the  pot  proper.  Holes  have  also  been  drilled  at 
D  by  the  use  of  a  jig.  The  work  is  located  by  these  three 
holes  on  the  pins  D 
which  are  fixed  in 
the  sliding  plate  L. 
The  three  clamps  E 
are  used  to  hold  the 
pot  firmly,  and  these 
clamps  are  slotted 
to  facilitate  rapid 
removal.  The  bush- 
ing F  is  concentric 
with  the  interior  of 
the  pot  and  is  used 
in  another  operation 
as  a  guide  for  the 
pilot  of  the  boring- 
bar.  The  plate  L  is 
tongued  at  G  to  fit  a 
corresponding  groove 
in  the  faceplate  M. 
This  faceplate  is 
well  ribbed  and  is 
screwed  to  the 
spindle.  After  the 
boring  has  been 
done,  the  four  nuts 
H  are  loosened,  the 
locating  pin  J  is  re- 
moved from  its  bush- 
ing, and  the  plate  is 
pushed  over  until 
the  pin  J  can  be 
pushed  "home"  in 
the  other  bushing  E. 
It  will  be  noted  that 
it  is  not  possible  to 
locate  the  two  index- 
ing bushings  side  by 
side  on  account  of 
the  small  amount  of 
eccentricity,  this 
being  only  1/16  inch 
in  this  case. 

After  the  plate  has 
been    set    over,    the 


Fig:.    5.     Eccentric    Turning   Device    for    Cast-i 


lathe,  leaving  the  machine  ready  for  regular  chucking  work. 
A  special  faceplate  H  is  used  to  hold  a  three-jawed  geared 
scroll  chuck  having  special  jaws  B  which  grip  the  angular 
flange  of  the  ring  pot.  This  flange  is  made  so  that  it  is  con- 
centric with  the  interior  of  the  pot.  The  faceplate  H  is  fur- 
nished at  its  rear  end  with  a  spur  gear  /  which  meshes  with 
another  of  the  same  size  K.  The  cast-iron  bracket  F  is 
fastened  to  the  top  of  the  spindle  cap  and  has  a  hub  G  at  its 
outer  end  which  acts  as  a  bearing  for  the  spline  shaft  L.  It 
will  be  noted  that  the  gear  K  is  pinned  to  this  shaft  by  a 
tapered  pin.  A  large  cast-iron  bracket  U  is  fitted  to  the  dove- 
tailed faces  of  the  turret  and  extends  entirely  across  it, 
being  secured  by  the  gibs  shown.  A  boring-bar  of  tool  steel, 
having  a  hardened  and  ground  pilot  D,  is  mounted  in  the 
turret,  and  the  pilot  is  guided  by  a  bushing  C  in  the  chuck. 
The  boring  tool  E  sets  at  an  angle  of  30  degrees  in  the  bar 

and     is    secured    by 

two  square-head  set- 
screws.  Fine  adjust- 
ments are  obtained 
by  means  of  the 
backing-up  screw 
shown.  The  piloting 
of  the  bar  in  the 
chuck  bushing  gives 
great  rigidity. 

A  steel  block  S 
holds  the  tool  R 
which  does  the  ec- 
centric turning.  This 
block  is  mounted  on 
a  dovetail  slide  T 
which  has  an  ad- 
justable taper  gib  se- 
curing it  to  the 
outer  end  of  the 
bracket  U.  A  small 
L-shaped  bracket  0 
is  tongued  to  the  top 
of  a  lug  on  the  main 
bracket  and  acts  as 
an  outboard  bearing 
for  the  cam  quill  N. 
This  quill  has  a  roll 
with  the  correct  ec- 
centric turned  on  it 
and  it  is  supported 
at  each  end  in  two 
hardened  and  ground 
steel  bushings,  these 
bushings  being 
forced  into  their 
places  in  the  bracket 
and  lug,  respectively. 
A  smaller  roll  Q  is 
mounted  on  the  top 
of  the  dovetailed 
slide  and  is  held  con- 
stantly in  contact 
with     the    cam    roll 


nuts  H  are  tightened  and  the  turning  tool  N  is  used  to  turn 
the  eccentric  surface.  This  tool  N  is  firmly  secured  in  the 
body  P  by  the  two  set-screws  0  and  it  should  be  noted  that 
the  slot  in  which  it  rests  is  tapered  toward  the  lower  end  so 
that  a  swinging  adjustment  may  be  made.  The  body  of  tool 
P  is  secured  to  the  dovetailed  face  of  the  turret  by  gib  Q. 
This  fixture,  although  somewhat  slow,  gave  excellent  results. 
Eccentric  Ring-  Turning-  Device  for  a  Horizontal  Turret  Lathe 
The  device  shown  in  Fig.  4  was  designed  and  manufac- 
tured by  the  Pratt  &  Whitney  Co.  for  use  on  its  hori- 
zontal turret  lathe,  and  it  has  been  remarkably  successful  in 
the  production  of  eccentric  piston  rings  for  gas  engine  work 
in  a  minimum  amount  of  time.  The  construction  of  the  en- 
tire device  is  such  that  it  may  be  applied  to  a  standard  ma- 
chine without  injuring  it  for  other  work.  The  component 
parts  of  the  device  can  be  removed  quickly  from  the  turret 


by  the  action  of  an  adjustable  spring  of  heavy  section, 
concealed  in  the  body  of  the  slide  and  adjusted  by  means 
of  a  screw.  (To  avoid  complicating  the  drawing  this  spring 
is  not  shown  In  the  illustration.)  The  cam  quill  Is  fur- 
nished with  a  long  key  which  passes  completely  through 
it,  this  key  engaging  and  being  free  to  slide  in  the  spline  .Vf 
in  the  shaft  L.  A  tool-block  Y  of  solid  steel  is  mounted  on 
the  front  of  the  cut-off  slide,  and  attention  is  called  to  its 
construction.  The  two  side  pieces  are  tongued  at  Y  and  are 
screwed  fast  to  the  top  and  bottom  pieces  of  the  tool-block, 
the  tongues  serving  to  take  the  thrust  of  the  holding-down 
screws  and  making  for  a  very  rigid  construction.  A  sup- 
plementary block  is  fitted  so  that  it  slides  freely  in  the 
holder  and  in  this  block  the  cutting-off  tools  X  are  mounted. 
Fine  adjustment  is  provided  in  the  backlng-up  screws.  The 
tools  themselves  are  clamped  in  position  by   the  blocks   W 
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which  bear  along  their  upper  edges  and  are  secured  by  means 
of  the  square-head  set-screws  in  the  tool-block  cap,  two  tools 
being  gripped  by  each  block.  The  cutting  ends  of  these  tools 
are  ground  to  an  angle  of  5  degrees  with  the  center  line  of  the 
spindle'  so  that  their  action  in  cutting  off  will  be  progressive, 
and  the  rings  will  drop  off  one  at  a  time  without  breaking.  In 
the  spacing  of  the  cutting-off  tools  an  allowance  of  0.010  to 
0.012  inch  is  made  for  grinding  the  sides  of  the  rings.    These 


tools  arc  very  carefully  made  and  surface-ground  on  the  side 
so  that  they  are  a  nice  push  fit  in  the  tool-block  slots.  Oil 
cups  for  the  various  bearings  are  shown  at  7,. 

The  operation  of  the  device  is  as  follows:  As  the  spindle 
revolves  the  spur  gear  ./  meshing  with  K  revolves  the  spline 
shaft  L  once  while  the  spindle  revolves  once,  and  the  quill 
which  Is  keyed  to  a  sliding  fit  on  the  spline  shaft  revolves 
the  cam  roll  A',  thus  forcing  the  slide  T  in  and  out  and  form- 
ing the  eccentric  on  the  outside  of  the  pot.  As  the  turret 
moves  forward.  It  will  be  seen  that  the  boring  tool  E  is 
working  on  the  concentric  inside  while  the  tool  7?  is  in  op- 
position to  it  on  the  outside.  After  the  turning  and  boring 
have  progressed  about  an  inch  and  a  half,  the  cross-slide  feed 
is  thrown  Into  engagement  and  the  cutting-off  tools  part  the 
rings  one  by  one.  A  great  number  of  these  equipments  have 
been  sold  by  the  Pratt  &  Whitney  Co.,  and  have  given  uni- 
versal satisfaction. 

Eccentric  Turnlntf  Device  for  a  Cast-iron  Eccentric 

The  cast-iron  eccentric  shown  at  .1  in  Fig.  5  has  the  flange 
B  and  the  hole  C  concentric,  while  the  portion  .1  is  one  halt 
Inch  eccentric  to  these  surfaces.  The  work  Is  held  by  the 
In.slde  of  the  flange  In  the  special  Jaws  D,  a  three-jawed 
geared  scroll  chuck  being  used.  The  faceplate  of  this  chuck 
has  a  spur  gear  A'  cut  on  Its  rear  end.  This  gear  meshes 
with  an  Idler  V  which.  In  turn,  transfers  the  motion  to  the 
upper  gear  X.  this  being  of  the  same  diameter  as  the  face- 
plate gear.  The  gear  V  Is  mounted  on  a  stud  which  has  a 
Ixarlng  In  the  bracket  IV,  this  bracket  being  mounted  on  the 
Aplndle  cap.  The  shaft  '/,,  on  which  the  upper  gear  X  Is 
mounted.  Is  splln>>d  to  rcrelvr  a  key  whii-h  extends  the  entire 
length  of  the  cam  quill  /'.  This  key  Is  rated  so  that  It  has 
an  easy  sliding  fit  In  the  shaft.  The  bracket  -V  Is  of  cnst 
Iron,  box  section,  and  It  Is  mounted  on  the  dovetail  face  of 
the  turret  and  secured  by  the  gib  ,V.  The  two  lugs  7.,  each 
contain  a  set-screw  which  Is  used  partly  to  adjust  the  heavy 
bracket  Into  position  when  assembling,  and  partly  to  prevent 


its  working  loose  on  account  of  the  jar  incident  to  the  shock 
caused  by  indexing  the  turret.  The  piloted  boring-bar  Z  is 
mounted  in  a  boss  in  the  bracket  and  is  used  to  bore  the  hole 
in  the  hub  while  the  eccentric  turning  is  being  done.  The 
bushing  Z,  in  the  chuck  acts  as  a  guide  for  the  bar  and  also 
assists  in  preventing  chatter.  It  is  well  to  note  that  the 
boring  tool  stands  in  a  vertical  plane.  The  bracket  has  a 
pilot  Y  at  its  forward  end  and  this  enters  a  bushing  in  the 
spindle  cap  bracket.  The  hub  or  boss  which  holds  if  is  split 
and  is  clamped  tightly  on  the  bushing  by  means  of  the  collar 
head  screw  shown.  The  tool  V  which  turns  the  eccentric  is 
mounted  in  a  steel  block  H  and  it  is  backed  up  by  the  screw  G. 
After  the  rough-turning  operation  is  over,  the  tool  F  is 
removed  and  a  finishing  tool  substituted  for  it,  the  backing-up 
screw  acting  as  a  gage  or  stop  against  which  the  ends  of 
the  tools  rest  so  that  diameters  can  be  duplicated  without 
trouble.  The  boring-bar  also  can  be  quickly  removed  and 
the  finishing  bar  substituted  for  it  by  simply  loosening  the 
screw  which  holds  it  in  place  in  the  hub.  The  tool-block  is 
secured  to  the  slide  L  by  the  screws  shown  and  the  slide  is 
held  in  place  by  the  two  strap  gibs  K.  A  taper  gib  with  a 
backing-up  screw  is  provided  to  take  up  wear  on  the  slide. 
A  projecting  lug  at  the  top  of  the  slide  provides  a  means  of 
holding  the  adjusting  screw  T  which  is  used  to  stiffen  the 
heavy  coil  spring  which  holds  up  the  slide.  The  bracket  O 
which  furnishes  one  of  the  bearings  for  the  cam  quill  is 
tongued  on  its  upper  surface  and  is  screwed  fast  to  a  project- 
ing portion  of  the  main  bracket.  The  two  ends  P  of  the  cam 
quill  are  carried  in  bushings  Q.  The  cam  roll  R  is  ground 
to  the  correct  eccentricity  and  controls  the  movement  of  the 
slide  througli  the  contact  of  the  roller  S  which  is  mounted 
between  the  lugs  shown  on  the  back  of  the  slide.  A  cored 
opening  in  the  main  bracket  permits  the  free  passage  of  the 
lugs  without  interference. 


Flic. 


ling    Fixture    for    Vertiral    Turret    La 


During  the  operation  of  the  eccentric  turning  device  and 
the  boring  of  the  hole  (power  feed  being  tlirown  In  for  this 
work),  the  tool  /;  which  Is  held  in  a  regular  loolpost  on  the 
front  of  the  cut-otT  slide  Is  fed  by  hand  along  the  concentric 
portion  of  the  casting  B  and  Is  also  used  for  facing  the  end. 
While  the  finish  turning  and  boring  are  being  accomplished 
by  the  eccentric  device,  a  finishing  tool  on  the  rear  of  the 
cutoff  slide  Is  used  to  finish   the  surface  B    (this  tool   Is  not 
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shown  on  account  of  lack  of  space).  Oilers  are  provided  for 
all  bearings.  It  may  be  noted  that  the  operations  of  turn- 
ing eccentric  and  concentric  and  boring  the  concentric  hole 
are  all  going  on  at  the  same  time.  The  device  is  somewhat 
top-heavy  and  rather  expensive,  but  it  is  capable  of  handling 
a  number  of  pieces  of  varying  eccentricity  by  substituting 
cam  quills  of  the  proper  "throw,"  and  making  the  necessary 
boring-bar  adjustments.  The  coil  spring  U  is  of  3/16-inch 
stock,  square  section,  and  is  very  stiff,  as  it  has  to  support 
the  weight  of  the  slide  and  keep  the  tool  from  pulling  in. 
Attention  is  called  to  the  fact  that  the  action  of  the  cam  roll 
is  such  that  it  forces  the  tool  to  take  the  correct  path  so  that 
an  absolutely  correct  eccentric  is  formed. 

Machining  an  Eccentric  Hub  on  the  Vertical  Turret  Lathe 
The  work  shown  at  A  in  Fig.  6  has  a  hub  B  which  is  ec- 
centric to  the  gear  C  on  the  outer  rim  by  1%  inch.  In  the 
machining  of  this  casting  it  was  first  held  by  the  inside  of 
the  flange  in  a  three-jawed  chuck  having  special  jaws  per- 
mitting the  edges  of  the  flange  to  be  faced.  In  the  setting 
shown  in  the  illustration,  a  tour-jawed  chuck  was  utilized, 
the  jaws  D  being  set  off  center  sufficiently  to  produce  the  de- 
sired eccentric  on  the  hub.  As  there  were  only  a  few  of  these 
pieces  to  be  machined  the  expense  of  an  eccentric  turning 
device  was  not  warranted,  so  that  this  method,  although 
somewhat  slow,  was  considered  the  best  for  the  purpose.  Two 
of  the  four  jaws  were  left  set  after  the  first  piece  had  been 
machined  so  that  in  placing  the  other  pieces  in  position, 
these  two  jaws  acted  somewhat  like  a  V,  and  greatly  facili- 
tated the  setting  up.  A  conical  plug  was  used  in  one  of  the 
turret  faces  to  assist  in  approximating  the  cored  center  of 
the  hub.  This  plug  is  not  shown  in  the  illustration  but  its 
action  will  be  readily  apparent.  The  tool  F  is  mounted  in 
a  tool-holder  G,  the  stem  of  which  enters  the  turret  hole  and 
is  driven  by  the  pin  H.  This  tool  is  obviously  used  for  rough 
turning  and  facing  the  hub.  While  this  operation  is  going 
on,  the  tool  E  in  the  side-head  is  used  for  facing.     A  boring- 


Fig.    8.     Eccentric  Turning  by   means  of  Eccentric   Guide  King 

bar  J  is  next  used  to  bore  the  hole  and  while  this  is  being 
done  a  finishing  tool  (not  shown),  in  the  side-head  turret, 
is  swung  into  place  and  is  used  for  finish  facing  and  turning 
the  hub.  A  tool-holder  E  in  the  main  head  turret  contains  a 
grooving  tool  for  the  thread  recess,  while  a  thread  chasing 
bar  is  used  to  cut  the  thread. 

Eccentric  Tiirning-  Fixture  for  the  Vertical  Turret  Lathe 
The  piece  of  work  shown  at  E  in  Fig.  7  represents  a  con- 
dition  somewhat  out  of   the   ordinary,   in   that   the   eccentric 


throw  is  3%  inches.  By  referring  to  the  upper  part  of  the 
illustration  it  will  be  noted  that  the  small  hub  A  and  the 
rim  B  are  concentric,  while  the  hub  C  is  eccentric,  the  amount 
previously  stated.  As  there  were  a  number  of  these  pieces 
to  be  machined,  and  as  the  eccentric  throw  was  so  great,  it 
was  considered  expedient  to  design  a  fixture  on  which  they 
could  be  handled.  Previous  to  the  setting  shown,  the  work 
had  been  machined  on  the  periphery  B,  the  edges  of  the 
flange  had  been  faced,  together  with  the  hub,  and  the  hole  in 


Fig.   9.     De 


for  boring  and  turning  Eccentric  Bing  Casting 


the  hub  A  had  been  bored  and  reamed.  The  body  of  the 
fixture  H  on  which  the  piece  is  now  held  is  of  cast  iron  and 
is  centered  on  the  table  by  means  of  the  plug  K,  while  it  is 
held  in  position  by  the  T-bolts  L.  A  hardened  and  ground 
steel  plug  J  is  located  at  the  proper  distance  from  the  center 
of  the  table  and  on  it  the  work  locates.  A  plug  R,  shown  in 
the  upper  view,  strikes  against  the  larger  hub  and  acts  both 
as  a  locater  and  driver  for  the  work.  The  three  clamps  N 
are  drawn  down  on  the  edge  of  the  flange  by  the  screws  M, 
the  lugs  0  on  the  fixture  body  being  used  to  support  the  outer 
end.  These  clamps  are  of  the  type  usually  termed  U-clamps 
so  that  they  may  readily  be  pulled  back  out  of  the  way  when 
releasing  the  work.  A  pocket  Q  under  the  large  hub  allows 
the  end  of  the  boring-bar  to  pass  through  the  hole.  An  open- 
ing P  allows  easy  removal  of  chips.  The  boring-bar  D  fits 
the  turret  hole  and  is  driven  by  the  pin  F  in  the  turret.  This 
bar  is  made  by  the  Bullard  Machine  Tool  Co.,  and  is  provided 
with  a  set  of  slip  cutters  and  reamers  for  any  size  hole 
within  its  capacity.  (The  construction  of  the  bar  was  fully 
described  in  JLvciiixery,  March,  1914.)  The  tool  G  in  the 
side-head  turret  is  used  for  facing  the  hub  during  the  boring 
operation. 

Fig.  8  shows  a  makeshift  arrangement  for  machining  the 
work  A  on  a  vertical  turret  lathe.  In  this  instance  the 
portion  B  is  eccentric  to  C  V^  inch. 

The  work  is  held  by  the  inside  in  the  jaws  I>  of  a  three- 
jawed  table,  so  that  the  portion  C  is  concentric  with  the 
center  of  the  table.  A  steel  ring  E  is  bolted  eccentrically  to 
the  center  of  the  table  by  the  same  amount  as  the  desired  ec- 
centricity on  the  work.  This  ring  is  beveled  on  the  inside  to 
allow  clearance  for  the  turning  tool  J.  This  tool  is  held  in 
a  special  holder  it  which  has  a  shank  running  up  into  the 
turret  hole  and  there  driven  by  a  pin  L  in  the  usual  manner. 
A  hardened  and  ground  tool  steel  roll  F  is  mounted  on  a 
shouldered  screw  which  enters  the  rectangular  holder  G.  a 
thrust  washer  M  being  interposed  between  the  moving  sur- 
faces. The  two  sides  of  the  roll  holder  G  are  ground  parallel, 
so  that  the  roll  will  always  be  in  a  position  parallel  to  the 
outside  of  the  cam  K.  It  will  be  seen  that  if  this  roll  were 
not  so  located,  there  might  be  a  possibility  of  cramp  develop- 
ing when  pressure  was  applied.  The  tool  H  is,  obviously, 
used  for  turning  the  eccentric.    Attention  is  called  to  the  fact 
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that  in  the  use  of  this  device  the  operator's  constant  atten- 
tion is  necessary  in  order  to  produce  accurate  work.  The 
cam  roll  F  must  be  forced  against  the  cam  E  by  the  pressure 
of  the  feed  lever  crank  on  the  side  head,  and  the  pressure  ap- 
plied must  be  sufficient  to  overcome  any  tendency  of  the 
pressure  of  the  cut  to  push  the  roll  away  from  the  cam.  It 
can,  therefore,  be  readily  seen  that  the  operator's  task  is  by 
no  means  easy  in  this  instance. 

Boringr  and  Turniner  an  Eccentric  Ring-  Pot  on  the 
Vertical  Turret    Lathe 

The  detail  view  to  the  left  in  Fig.  9  shows  a  plan  of  the 
ring  pot  A,  the  outer  surface  of  which  is  eccentric  to  the  hole 
by  1/16  inch.  Attention  is  called  to  the  driver  B  which  obvi- 
ates the  necessity  of  a  great  amount  of  pressure  being  used 
in  setting  up  the  jaws  to  hold  the  work,  this  lug  being  twisted 
around  when  placing  the  piece  in  position,  so  that  it  comes 
against  the  side  of  the  jaw  and  greatly  assists  In  driving  the 
work.  The  jaws  D  are  formed  to  the  same  bevel  as  the 
flange  and  the  table  is  of  the  three-jawed  type.  The  boring- 
bar  V  is  of  the  same  type  as  that  previously  described,  being 
driven  by  the  pin  A'  in  the  turret.  The  tool  W  is,  obviously, 
used   for  boring  the  concentric  interior  of  the  ring  pot.     A 


Fijr.    10.     Eccentric   Turning  on  Vertical  Boring  Mill 

special  cam  ring  having  a  groove  F  on  Its  periphery  is  ec- 
centrically set  on  the  table  and  secured  in  position  by  the 
screws  E.  These  screws  pull  up  on  shoes  placed  in  the  table 
T-slots.  A  special  side-head  T  Is  used  in  connection  with 
this  device  (the  regular  side-head  turret  being  removed),  and 
it  is  held  securely  in  position  by  the  four  screws  V  which 
are  tapped  into  it  through  the  rear  of  the  slide. 

A  hardened  and  ground  tool  steel  bar  K  passes  through 
this  special  block  and  is  prevented  from  turning  by  the  key 
L.  A  nice  sliding  fit  is  made  between  the  bar  and  the  block 
and  the  upper  part  of  the  bar  Is  provided  with  a  collar  M 
and  a  nut  N,  In  order  to  prevent  its  dropping  out  of  position 
when  the  side-head  Is  pulled  back.  The  lower  end  of  the  bar 
Is  fitted  with  a  shouldered  .screw  J  on  which  the  flange  roller 
G  revolves.  A  thrust  washer  //  Is  Interposed  between  the 
roll  and  the  end  of  the  bar.  A  bracket  Q  having  a  shape 
somewhat  in  the  form  of  a  U  is  fastened  to  the  side-head 
saddle,  and  bridgi's  across  the  slide  In  the  manner  shown. 
On  the  under  side  of  the  bracket  Is  the  boss  V  which  is 
tapped  out  for  the  adjusting  screw  U.  The  pin  O  Is  screwed 
Into  the  side-head  and  acts  as  a  guide  to  keep  the  spring  P 
from  buckling.  This  spring  Is  of  •  i  Inch  square  section  and 
Is  very  stiff.  It  will  be  noted  that  the  pressure  of  the  spring 
can  be  reflated  to  a  nicety  by  means  of  the  screw  H.     The 


tool    S    is   used   for   turning  the   eccentric   and   it   is   held   in 
place  by  the  two  screws  shown. 

In  the  operation  of  this  device  the  side-head  slide  is  moved 
forward  by  the  pressure  of  the  spring  so  that  the  ro'.l  G  is 
kept  in  contact  with  the  cam.  The  down  feed  of  the  side- 
head  is  then  thrown  into  engagement  and  the  tool  8,  follow- 
ing the  movement  of  the  cam,  produces  the  eccentric  on  the 
outside  of  the  ring  pot.  As  the  side-head  moves  downward 
the  flange  on  the  cam  roll  strikes  the  lower  part  of  the 
groove  F  in  the  cam  and  allows  the  side-head  to  slip  easily 
downward  on  the  bar  K.  While  the  outside  turning  is  in 
process  the  boring  tool  W  in  the  main  head  turret  bores  the 
interior  of  the  pot  concentric.  The  two  toois  IV  and  S,  act- 
ing In  opposition  to  each  other,  tend  to  eliminate  vibration 
in  the  shell  and  also  assist  in  maintaining  the  sizes. 
Eccentric  Turning  on  the  Vertical  Boring  Mill 

The  work  A  shown  in  Fig.  10  is  of  cast  iron  and  has  a 
hole  B  1.2  inch  eccentric  to  the  rim  C.  The  machine  on 
which  this  work  is  done  is  a  vertical  boring  mill  having  two 
heads.  The  work  is  gripped  by  the  inside  of  the  rim  In  a 
four-jawed  chuck,  two  of  the  jaws  D  being  shown  in  the 
Illustration.  These  jaws  are  special  and  are  set  off  center 
sufficiently  to  bring  the  hole  B  in  the  center  of  the  table.  A 
boring-bar  E  with  a  set  of  slip  cutters  F  is  used  in  the  left- 
hand  head  to  bore  and  ream  the  hole.  This  operation,  how- 
ever, does  not  take  place  while  the  outside  turning  is  going 
on,  as  the  boring  speed  would  be  too  slow  to  be  profitable. 
A  tool-holder  with  a  facing  tool  in  it  is  used  in  place  of  the 
bar  to  face  across  the  web  while  the  eccentric  turning  is  tak- 
ing place.  The  tool-holder  is  then  slipped  out  and  the  bar  E 
placed  in  position,  after  which  the  table  is  speeded  up  and 
the  hole  bored. 

A  cam  ring  G  is  fastened  to  the  table  in  the  proper  position 
to  produce  the  correct  eccentricity.  A  special  device  is 
mounted  in  the  right-hand  head,  the  body  P  being  of  steel  and 
having  a  shank  U  which  tnters  the  hole  in  the  ram.  The 
lower  portion  of  this  block  is  doAetailed  and  to  it  the  sliding 
tool-holder  N  is  fitted.  The  lug  0  enters  a  recess  In  the  block 
P  and  gives  a  surface  against  which  the  spring  R  thrusts. 
This  spring  is  of  heavy  section  and  is  adjusted  by  means  of 
the  screw  Q.  the  end  of  which  is  turned  down  to  fit  the  in- 
side of  the  spring  and  prevent  it  from  buckling.  The  end  S 
pilots  in  a  hole  in  the  lug.  The  cam  roll  H  Is  of  tool  steel 
hardened  and  ground  and  it  revolves  on  the  cylindrical  por- 
tion of  the  shouldered  screw  K,  the  thrust  washer  J  being 
interposed  between  the  roll  and  the  block.  The  holder  is 
rectangular  in  shape  and  accurately  fits  a  slot  in  the  slide  .V. 
The  two  screws  L  hold  it  in  place  and  incidentally  tie  the 
open  side  of  the  slide  together.  The  tool  M  enters  the  upper 
portion  of  the  slot  and  is  held  in  place  by  the  two  screws 
shown.  It  can  readily  be  seen  that  the  action  of  the  spring 
It  tends  to  force  the  slide  N  forward,  thereby  keeping  the 
roll  H  continually  in  contact  with  the  cam  G.  As  the  tool  M 
Is  held  in  the  slide  X  it  is  obvious  that  It  will  follow  the 
path  generated  by  the  roll  and  produce  the  desired  eccentric. 

•  •     * 

Notwithstanding  the  fact  that  high-speed  steel  has  effected 
a  revolution  in  machine  shop  practice  generally,  it  is  claimed 
that  all  the  Improvements  in  tool  steels  made  in  the  last 
twenty  years  have  not  displaced  certain  brands  of  carbon 
stool  for  some  classes  of  motal  cutting.  Among  them  Is  the 
turning  of  chilled  cast-iron  rolls.  Carbon  steel  still  holds  Its 
own.  High-speed  stoel  that  gives  good  service  on  the  toughest 
alloy  steels  falls  down  completely  in  roll  turning.  The  cut- 
ting speeds  are  so  low — from  one  to  three  feet  per  minute — 
that  the  red  hardness  characteristic  of  high-speed  steel  is  not 
developed,  and  the  superior  hardness  of  carbon  steel  at  low 
temperatures  enables  it  to  stand  up  to  the  work. 

•  •     • 

According  to  the  latest  statistics,  there  are  approximately 
1,140,000  automobiles  In  use  In  the  United  States.  New  York 
state  has  13.1,000  automobiles,  Illinois.  9.i.000  and  Ohio  87,000. 
I'onnsylvnnla  comes  fourth  with  79,000  and  Iowa  fifth  with 
77.000.  Tho  smallest  number  of  cars  Is  In  Nevada,  where 
there  are  about  1150;  Wyoming  has  1600  and  New  Mexico, 
2000  cars. 
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LATHES  FOR  CUTTING  THREADS  OF 
COARSE  LEAD  AND  ODD  PITCH 

The  article  in  the  April  number  of  Machinery  by 
Russell  K.  Annis  describing  an  ingenious  homemade  device 
for  cutting  a  spiral  on  a  Lodge  &  Shipley  lathe,  and  the  dis- 
cussion of  the  same  matter  by  Guy  H.  Gardner  in  the 
June  number,  indicate  that  special  thread  gearing  for  lathes 
may  be  a  suitable  topic  for  general  consideration.  Those 
two  articles  describe  methods  of  cutting  what  are  in  the 
true  meaning  of  the 
word  spirals,  that  is, 
plane  curves.  The 
other  Lodge  &  Ship- 
ley equipments 
shown  by  the  ac- 
companying illustra- 
tions were  designed 
lor  chasing  coarse- 
pitch  screws  and 
worms  (often  spoken 
of  as  spirals)  and 
may  be  of  further  in- 
terest. 

Fig.  1  illustrates 
the  rear  of  a  22-inch 
by  14-foot  patent- 
head  lathe  and 
shows  the  additional 
special  lead-screw  at 
the  back  of  the  bed 
through  which  the 
coarse  leads  are  ob- 
tained. This  lathe 
is  also  provided  w'ith 
regular  quick-change 
gearing,  lead-screw, 
apron,  etc.,  at  the 
front  for  standard 
feeds  and  threads. 
When  the  coarse- 
pitch  threading  at- 
tachment is  in  use, 
the  headstock  back- 
gears  are  thrown 
into  mesh  and  the 
drive  is  from  the 
large  back-gear 
through  the  change 
gears  mounted  on 
the  bracket  at  the 
rear  of  the  bed  to 
the  special  lead- 
screw.  This  screw- 
is  solidly  supported 
at  frequent  intervals 
by  long  shoes  bolted 
to  pads  on  the  back 
of  the  bed. 


Fig.   2. 


A  long  half-nut  on  the  back  of  the  carriage  Is  so  arranged 
that  it  may  be  raised  or  lowered  by  a  cam  so  as  to  clear  or 
engage  the  threads  of  the  screw.  This  cam,  which  is 
clearly  seen  in  the  illustration,  is  operated  by  a  handwheel 
at  the  front  of  the  apron,  which  transmits  motion  through  a 
pinion  and  sector  located  on  the  left  carriage  wing.  For 
leads  from  1/32  inch  to  2  inches,  the  regular  quick-change 
gears  and  screw  at  the  front  of  the  lathe  are  used.  Leads 
from  2  inches  to  15  inches  are  obtained  by  the  coarse-pitch 
attachment  at  the  back. 

Fig.  2  shows  the  thread  gearing  of  another  22-inch  lathe 
which    Is    arranged    for    chasing    both    standard    and    coarss- 


pitch  threads,  but  with  the  addition  to  the  coarse-pitch 
threading  attachment  just  described  of  gearing  to  permit 
cutting  the  coarse  pitches  either  in  metric  or  Whitworth  sys- 
tems or  module  pitches  in  either.  By  "module  pitches"  we 
mean  pitches  being  a  multiple  of  n  (that  is,  3.1416)  times 
the  lead  e.xpressed  either  in  millimeters  or  inches;  a  module 
pitch  would  be  necessary  for  a  worm  which  had  to  mesh  with 
a  gear  the  teeth  of  which  were  cut  according  to  diametral 
pitch  measurement.  This  lathe  also  has  regular  quick- 
change    gears    and    a   lead-screw    for    standard    pitches.     The 

initial  driving  gear 
E  of  the  coarse-pitch 
threading  attach- 
ment  may  be  driven 
at  two  rates  of  speed. 
When  driving  from 
the  sliding  tumbler 
shaft  through  gears 
C  and  R,  one  set  of 
leads  is  obtainable 
at  the  rear  screw, 
coarser  than  the 
standard  leads  of  the 
regular  quick-change 
gearing.  When  the 
drive  to  gear  E  is 
from  the  back-gear 
shaft  through  gears 
A  and  B,  the  rear 
screw  revolves  much 
faster  relative  to  the 
spindle  than  under 
the  condition  just 
named  and,  there- 
fore, a  set  of  still 
coarser  leads  will  be 
obtained. 

Change  gears  for 
different  pitches  may 
be  placed  on  the 
quadrant  below  gear 
E.  The  same  gears 
are  used  for  both  the 
metric  and  Whit- 
worth leads  because 
the  translating  gear- 
ing is  placed  be- 
tween the  quadrant 
and  the  screw.  The 
four  pairs  of  gears 
to  the  left  of  the 
quadrant  comprise 
the  metric  and  the 
module  translating 
gears.  When  levers 
X  and  y  are  in  the 
positions  shown,  the 
four  pairs  of  gears 
L,  M,  N  and  0  are 
not  operative,  and  the  drive  is  direct  from  gear  F  through 
a  long  sleeve  to  the  coarse-pitch  screw.  This  gives  coarse 
metric  pitches  because  the  screw  has  metric  lead.  Throw- 
ing handle  X  to  the  right  engages  the  module  trans- 
lating gears  N  and  0,  and  if  handle  V  remains  as  shown  in 
the  illustration,  this  would  give  module  metric  leads.  Throw- 
ing handle  Y  to  the  right  engages  the  metric  to  the  Whit- 
worth translating  gears  M  and  L;  this  will  result  in  chasing 
Whitworth  pitches  if  lever  A'  is  to  the  left,  and  Whitworth 
module  pitches  if  lever  X  is  to  the  right.  Gear  covers  are 
provided  to  enclose  all  of  the  gearing. 
Cincinnati,  Ohio  Henry  M.  Wood 
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CLOTH  SCREENS  FOR  DRAFTING - 
ROOM  WINDOWS 

Few  of  the  drafting-room  problems  are  as  serious  as  the 
elimination  of  dust  and  dirt  from  the  boards,  tables  and 
drawings  while  maintaining  a  circulation  of  fresh  air  through 
open  windows.  Especially  in  the  city  shops  and  railroad  of- 
fices is  this  most  serious,  where  not  only  fine  dust  fills  the 
air  at  all  times  but  cinders  and  large  matter  is  continually 
sifting  through  open  windows  onto  drawings  and,  on  ac- 
count of  its  sooty  condition,  is  not  so  easily  or  cleanly  re- 
moved as  the  finer  particles  of  dust. 

While  an  ideal  system  of  ventilation,  without  dust,  is  sel- 
dom secured  except  at  a  large  expense,  the  following  sim- 
ple scheme  can  be  depended  on  to  give  satisfactory  service 
In  eliminating  the  greater  part  of  dust  and  soot  from  draft- 
ing offices  and,  at  the  same  time  furnishes  practically  the 
same  circulation  of  air  as  the  open  windows.  Frames,  made 
to  fit  the  window  opening,  similar  in  every  respect  to 
ordinary  screen  frames,  covered  with  cheese  cloth  on  both 
sides  and  placed  in  the  window  the  same  as  wire  screens, 
serve  as  an  air  strainer.  The  loose  texture  of  the  cloth 
permits  the  uninterrupted  circulation  of  air  and  its  gauzy 
strands  strain  out  the  soot  and  dust  from  the  incoming  air. 
Another  feature  of  their  use  is  that  they  eliminate  the 
strong  drafts.  The  space  between  the  outer  covering  and 
the  inner  serves  to  further  promote  the  free  circulation  of 
air  and  the  thin  inner  covering  still  further  eliminates  the 
dust  and  dirt. 

Such  screens  may  be  used  either  at  the  top  or  bottom  of 
the  window.  They  do  not  affect  the  lighting  value  of  the 
open  space  materially,  unless  they  are  allowed  to  become  too 
dirty  and  discolored,  and  they  should  be  renewed  when  ex- 
cessive dust  has  accumulated  in  the  strands.  It  is  desirable 
that  the  cloth  used  should  be  pre-shrunk  and  stretched 
slightly  on  the  frame,  as  loosely  covered  openings  tend  to 
stop  the  free  circulation  of  air.  These  screens  can  be  installed 
at  a  slight  expense  and  should  be  well  worth  the  cost. 

Winter  Hill,  Mass.  Frank   H.   Joxes 


FULL-SIZED    DRAWINGS 

Draftsmen  who  have  had  little  or  no  practical  experience 
in  the  pattern  shop  cannot  understand  why  patternmakers  in 
general  so  often  "kick"  against  working  from  a  reduced  scale 
drawing.  I  have  just  completed  four  patterns  made  from 
a  reduced  scale  drawing.  Three  of  these  drawings  I  was 
obliged  to  re-draw  full  size,  to  guard  against  mistakes  in 
both  shape  and  dimensions.  A  great  many  pattern  shop 
foremen  insist  on  reproducing  all  reduced  drawings  to  full 
size;  however,  this  should  not  be  done  by  the  patternmaker, 
as  the  draftsman  has  every  convenience  in  the  drawing-room, 
and  this  is  where  drawings  should  be  made  full  size  when 
possible. 

If  conditions  call  for  a  reduced  drawing  do  not  try  to  put 
every  detail  piece  on  one  sheet  in  order — as  our  draftsman 
puts  it —  "to  save  tracing  cloth  and  space  in  the  filing 
drawer."  Never  offer  this  economy  "stunt"  to  a  pattern- 
maker as  an  excuse  for  not  drawing  full  scale,  especially 
when  he  is  struggling  with  one  of  these  drawings  in  a  shop 
where  the  patternmaker  must  work  from  the  drawings  fur- 
nished by  the  drawing  office.  I  have  worked  in  a  number 
of  shops  where  this  is  the  rule,  and  it's  a  mighty  poor  rule. 

Give  me  a  shop  where  the  drawing — when  it's  possible — is 
made  full  size.  Past  experience  has  proved  to  me  that  in 
this  shop  the  work  is  turned  out  at  a  low  cost  and  with 
fewer  mistakes  in  the  drafting-room  pattern  shop  and 
machine  shop. 

Detroit,  Mich.  John  Geeen 


DIMENSIONS   OF  WOODRUFF   KEYS 

In  the  November,  1907,  number  of  Machinery  two  data 
sheets  were  published  giving  the  dimensions  of  Woodruff 
keys.  The  information  given  in  these  tables  was  undoubt- 
edly useful,  but  they  failed  to  show  the  depth  to  be  milled  in 
the  shaft  to  receive  different  sizes  of  Woodruff  keys.  The 
writer  had  occasion  to  use  this  information,  and  being  un- 
able to  find  it,  Tables  I  and  II  were  compiled.     These  tables 
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are  the  same  as  those  published  In  M.vciii-neey  in  1907,  except 
that  they  give  the  depth  to  be  milled  in  the  shaft  and  also 
the  dimensions  of  new  sizes  of  Woodruff  keys  which  have 
been  brought  out  since  1907.  In  milling  the  shaft  to  receive 
a  Woodruff  key,  the  shaft  is  brought  against  the  cutter  until 
a  flat  of  the  same  width  as  the  thickness  of  the  cutter  is 
formed;  the  cutter  is  then  fed  into  the  shaft  to  the  required 
depth. 
Indianapolis,  Ind.  Fraxk  E.  Schultz 


OVERHEAD    COST 

What  is  "overhead"?  It  is  something  we  pay  for  and  for 
which  we  get  the  money  from  the  customer  afterward;  or  else 
we  get  it  from  the  customer  first  and  pay  for  it  afterward.  It 
is  an  unavoidable  expense  and  nothing  is  a  success  if  it  is 
ignored,  but  it  must  be  repressed  and  kept  as  unobtrusive 
as  possible.  The  time  has  passed  when  any  employer  expects 
to  cut  wages  or  even  to  maintain  them  at  the  present  level. 
On  the  contrary,  the  various  payment  schemes,  with  which  all 
of  us  are  more  or  less  familiar,  have  been  devised  with  the 
intent  of  encouraging  the  workman  to  earn  more.  Likewise 
the  purchasing  agent  cannot  hope  for  great,  if  any,  reduc- 
tions in  the  price  of  the  material  he  buys,  as  it  is  largely 
affected  by  the  cost  of  the  labor  entering  into  it. 

The  management  can,  however,  very  profitably  study  "over- 
head," and  I  venture  to  say  there  is  not  yet  any  business  so 
perfectly  managed  as  to  render  this  study  profitless.  Ef- 
ficiency consists  not  only  in  "speeding  up"  production,  but 
also  in  "speeding  down"  non-production.  We  hear  a  great 
deal  recently  of  the  uselessness  of  "interlocking"  directorates, 
but  in  many  plants  there  is  equally  useless  "interlocking" 
work.  But  at  a  casual  glance  every  one  seems  busy  and 
no  one  has  any  too  much  time  to  ascertain  of  just  what  this 
apparent  industry  consists.  For  example,  the  inspection  de- 
partment's rejections  often  cover  minor  defects  which  affect 
neither  the  utility  nor  the  selling  value  of  an  article,  yet 
the  business  must  bear  the  expense  of  correcting  the  defect 
or  consigning  the  material   to  the   scrap   heap. 

In   our   enthusiasm    for   scientific   management   we   are   too 


prone  to  engulf  ourselves  in  a  vast  amount  of  red  tape  in 
putting  work  through  the  shop;  and  not  infrequently  we 
find  material  halted  because  a  delivery  slip  has  been  lost, 
those  who  are  responsible  being  more  interested  in  proving 
that  someone  else  lost  it  than  in  sending  the  work  merrily 
on  its  way.  Perhaps  fixed  charges  are  not  so  easily  reduced, 
it  being  necessary  to  lay  out  considerable  money,  for  in- 
stance, in  order  to  obtain  even  a  moderate  reduction  in  in- 
surance rates.  But  power  is  full  of  possibilities,  and  if  any 
one  has  an  opportunity  to  profit  from  the  suggestion  box, 
the  engineer  is  that  one.  I  have  touched  on  only  a  tew 
points,  and  but  lightly  on  those;  but  this  phase  of  manu- 
facturing is  as  important  as  increased  skill  and  labor  saving 
invention. 
Jersey  City,  N.  J.  h.  D.  Murphy 


BUSHING  FOR  A  WORN  LOOSE 
PULLEY 

The  accompanying  illustration  shows  a  method  which  we 
adopted  some  time  ago  in  repairing  a  loose  pulley  which  gave 
trouble  through  chattering.  The  shaft  A  on  which  this  pul- 
ley was  mounted  was  in  such  a  position  that  considerable 
difficulty  would  have  been  experienced  in  removing  it  from 
the  machine.  As  the  bearing  B  was  worn  nearly  1/32  inch 
from  the  original  size— although  comparatively  round— it 
appeared  that  the  prevention  of  play  between  the  shaft  and 
pulley  would  be  a  difficult  matter.  Owing  to  wear  of  the 
shaft  and  pulley,  this  play  amounted  to  considerably  over 
1/16  inch,  the  pulley  being  rather  more  badly  worn  than 
the  shaft. 

The  method  of  procedure  which  we  finally  adopted  was 
as  follows:  The  housing  C  was  removed  and  the  loose  pulley 
taken  off  and  bored  out  sufficiently  to  receive  the  split  bush- 
ing D  which  is  shown  enlarged  at  the  right-hand,  side  of  the 
Illustration.  The  bore  of  this  bushing  was  machined  out  to 
the  proper  size  to  make  it  a  good  running  fit  on  the  worn  part 
of  the  shaft  and  a  sliding  fit  in  the  loose  pulley.  The  bush- 
ing was  then  .^plit  on  one  side,  as  shown  in  the  illustration. 
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Method   of   buahioff   a   Worn   Loose   Pulley 

and  numerous  holes  were  drilled  to  receive  the  lubricating 
p-ease.  The  bushing  was  then  sprung  over  the  large  part 
of  the  shaft  and  pushed  along  to  its  position  B.  the  split 
construction  allowing  the  bushing  to  come  together  to  fit 
snugly  on  the  smaller  diameter.  A  brass  liner  was  placed  in 
the  slot,  after  which  the  pulley  was  slipped  over  the  bush- 
ing. When  the  belt  was  put  on  and  the  machine  once  more 
placed  in  operation,  it  was  found  that  a  very  satisfactory 
repair  had  been  accomplished. 
Hamilton,  Ontario,  Canada.  J.\mes  H.  Rodgers 


SUB-PRESS   PIERCING   DIE 

One  day  when  I  had  finished  a  job  on  which  I  had  been 
working  for  several  hours,  I  went  to  the  foreman  and  asked 
him  for  a  new  assignment.  He  handed  me  a  piece  of  steel 
window  sash  and  told  me  to  make  a  set  of  dies  for  piercing 
it.  The  problem  was  a  difficult  one  and  I  studied  it  for  a 
long  time  before  finally  developing  the  sub-press  die  which 
forms  the  subject  of  the  present  article.  In  a  shop  where 
the  tool  designing  is  handled  by  a  special  department,  it  is 
possible  that  they  might  have  accomplished  the  same  result 
with  less  expenditure  in  time  and  effort,  but  the  tool  that  I 
finally  produced  gave  very  satisfactory  results.  The  pierc- 
ing of  these  holes  was  formerly  done  by  hand  and  required 
from  one  to  two  hours  for  each  hole. 


1.     8ub-praM    Dla    for    piarolnf    MeUl    Window    Biah 


ThiB  die  Is  used  In  a  double-acting  press  and  a  general 
Idea  of  Its  construction  will  be  obtained  by  referring  to  the 
cross-soctlonal  view.  The  lower  die  A  Is  made  of  tool  steel 
and  grooved  across  Its  top  face  to  receive  one-half  of  the 
section  of  the  window  sash  to  bo  pierced.  This  die  Is  sup- 
ported by  the  cast-lrnn  bolster  /;  and  a  hole  C  Is  cut  through 
the  dl<>  and  bolster  so  that  tho  piercings  can  drop  out  Into  a 
receptacle  placed  under  the  press  to  receive  them.  A  cross- 
sectional  view  of  the  window  sash  Is  shown  at  J  In  Fig.  2 
and  the  shape  of  the  hole  to  be  pierced  Is  Illustrated  at  A". 
The  upp'T  die-holder   I)  Is  also   made  of  cast   Iron   and   sup- 


ports a  tool  steel  die  E  which  is  machined  similar  to  the 
lower  die.  This  die  also  has  a  hole  machined  through  it  of 
the  same  shape  as  the  hole  in  the  lower  die.  This  hole  does 
not  have  any  clearance,  however,  as  it  is  provided  for  the 
piercing  punch  F.  The  cast-iron  block  D  is  fastened  to  the 
outer  slide  of  the  press,  and  the  stroke  of  this  slide  can  be 
adjusted  by  means  of  screws  so  that  it  comes  down  to  a 
point  where  the  faces  of  the  dies  A  and  E  are  almost  in  con- 
tact. In  this  position,  the  work  is  securely  held  in  the 
transverse  groove  which  runs  across  the  faces  of  the  die 
members.  This  will  be  readily  understood  by  comparing  the 
form  of  the  dies  with  the  cross-sectional  view  of  the  window 
sash  shown  at  J  in  Fig.  2.  The  punch  E  is  of  tool  steel  and, 
as  formerly  mentioned,  it  pierces  a  hole  of  the  form  shown 
at  A'  in  Pig.  2.  The  punch  is  carried  by  the  inner  slide  and 
is  a  snug  working  fit  in  the  upper  die.  After  the  work  Is 
gripped  between  the  dies,  the  inner  slide  descends  and  the 
punch  /•'  pierces  the  hole. 

Four  hardened  and  ground  pins  G  are  pressed  into  the 
bolster  B  and  these  pins  slide  in  hardened  bushings  in  the 
upper  die-holder.  These  pins  are  provided  for  the  usual 
purpose  of  maintaining  absolute  alignment  between  the  upper 


Fig.    2.     Work    done   by    Die    sh 


Fig.    1 


and  lower  die  members.  Another  form  of  steel  window  sash 
is  shown  at  S  in  Fig.  2,  a  simple  punch  being  used  to  cut 
out  the  slot  shown  at  L.  At  T,  the  piece  of  sash  shown 
straight  at  R  is  illustrated  after  it  has  been  bent  open  so 
that  the  hole  A' — pierced  by  the  die  illustrated  in  Fig.  1 — Is 
enlarged  to  the  form  shown  at  Q.  The  piece  of  sash  S  Is 
then  slipped  into  this  opening  Q  and  moved  along  so  that  the 
slot  L  can  drop  over  the  flange  at  0.  The  piece  T  is  then 
bent  back  around  the  piece  S  so  that  a  firm  joint  is  produced. 
The  finished  joint  is  shown  at  U  in  Fig.  2. 
Toronto,    Canada.  Spring   Cr.xiq 


PIERCE-ARROW  SAFETY  AXIOMS 

The  Fierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y.,  has  re- 
cently inaugurated  a  strenuous  campaign  with  the  view  of 
eliminating  the  possibility  of  the  occurrence  of  avoidable 
accidents  in  its  plant.  Realizing  that  success  In  such  a  move- 
ment Is  dependent  upon  cooperation  between  the  employer  and 
the  employe,  several  methods  of  securing  the  workmen's  In- 
terest In  this  movement  have  been  adopted.  A  large  bulletin 
lioard  Is  used,  upon  which  photographs,  articles  and  notices 


The  Six  ^Mei.^il^  Safety  Axioms.  ^ 

^Jafil^'  sliotild  l>c  your  first  tlioin;lit. 

Accidents  to  >'oiirsclf  or  niioiluT  arc  nsually  somebody's   p 
fiiiiil,  duii't  Ut  tliciii  tx:  your  fault.  ■ 

Fiuling  the  (faiiRcr  ]>'iiits  about  your  job  first  is  the  safest   ■ 
way;  tluii  rc'ivrt  tliclu  toyour  f.ircuiau.  ' 

Evcrv  lime  yoii  prc\-ciit  an  arcidcnt  to  yourself  or  to  an-  Q 
other,  Mill  Iieconic  somebody's  heiicfacior.  ■• 

Time  lost  tliroUKli  nriidcjt  is  n  waste,   if   the    accident  ^^ 
coulil  h.ivc  turn  ptcvciitcd.  ^^ 

Your  duty  lo  yourself,  your  home,  and  nciety,  u  to  help  ^F 
prevent  that  n-aste  by  being  careful. 


ow    Pay    Envf'lopp 
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are  posted,  relative  to  ways  and  means  for  the  prevention  of 
accidents.  Another  useful  idea  consists  of  having  what  are 
known  as  the  "Six  Pierce-Arrow  Safety  Axioms"  printed  on 
the  pay  envelopes  in  which  the  men  receive  their  wages.  This 
calls  the  question  of  safety  to  the  attention  of  the  men  in  a 
very  forcible  way  and  it  appears  that  the  idea  is  one  which 
other  companies  would  do  well  to  adopt. 
Buffalo,  N.  Y.  George  B.  Morris 


ADJUSTABLE  PIN   GAQE 

As  the  old-fashioned  pin  gage  is  still  used  by  many  ma- 
chinists, I  present  a  design  of  an  adjustable  gage  which  I 
■worked  up  from  a  tool  in  the  possession  of  a  shop-mate. 
Although  the  gage  in  question  was  made  more  than  fifty 
years  ago,  it  would  still  be  considered  a  useful  tool  for 
transferring  sizes  where  a  wide  variation  exists.  The  ability 
of  this  pin  gage  to  stay  set  is  surprising,  and  the  quick- 
ness with  which  it  can  be  adjusted  for  the  requirements  of  a 
wide  range  of  work — without  necessitating  the  insertion  of 
extra  rods — is  another  strong  point  in  its  favor.  The  con- 
tact points  at  each  end  of  the  gage  should  be  hardened  and 


ISE 


An  Adjustable   Fin   Ga^e 

I  would  suggest  graduations  on  the  side  reading  to  at  least 
1/16  inch.  The  arrows  0  represent  the  direction  in  which 
the  tension  of  the  spring  acts. 

Denver,  Colo.  Stanley  Edwards 


DRILLING   EQUI-DISTANT   HOLES 
IN   A   STRAIGHT   LINE 

In  Machinery  for  July,  G.  L.  C.  describes  an  excellent 
way  of  drilling  a  number  of  holes  in  a  straight  line,  one 
inch  between  centers.  There  is  another  method  which  will, 
I  think,  give  fully  as  accurate  results  in  a  somewhat  shorter 
time.  Two  one-inch  disks,  such  as  we  use  for  setting  mi- 
crometers, are  provided  with  bushings  to  suit  the  drill  to  be 
used.  Fig.  1  shows  the  method,  so  a  description  is  hardly 
necessary.  The  disks  are  clamped  to  the  work,  in  con- 
tact with  each  other  and  with  a  straightedge  located  at  the 
proper  distance  from  the  desired  line  of  holes.  When  two 
holes  have  been  drilled  No.  1  disk  is  shifted  to  the  place  indi- 
cated by  the  dotted  lines  and  No.  3  hole  is  drilled,  and  so  on. 

Of  course,  the  same  plan  can  be  used  for  holes  the  centers 
of  which  are  not  one  inch  apart,  by  utilizing  standard  disks, 
if  one  has  a  pair  of  the  required  diameter,  or,  if  these  are 
lacking,  by  turning  up  a  pair  for  the  purpose. 

A  recent  job  required  two  rows  of  holes,  as  shown  in  Fig. 
2,  the  holes  being  %  inch  between  centers,  the  lines  of  holes 
also  being  %  inch  apart,  and  the  holes  "staggered." 
Two  %-inch  disks,  with  their  bushings,  located  the  lower 
line  of  holes.     To  determine  the  diameter  of  the  disk  D,  it 
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was  necessary  to  find  the  distance  x,  which  proved  to  be 
0.97828  inch.  Subtracting  from  this  0.4375  inch  (the  radius 
of  the  ys-inch  disk)  leaves  0.54078  inch  as  the  radius  of  D, 
which  was  accordingly  made  1.0816  inch  diameter. 

Anyone  who  has  much  of  this  kind  of  work  to  do,  whether 
in  a  jobbing  shop  or  in  toolmaking,  will  find  that  with  a  few 
drill  bushings  and  disks  (the  latter  made  from  machine 
steel,  when  hardened  disks  are  not  available)  many  jobs 
can  be  done  quickly  and  accurately  that  without  these  simple 
aids  would  entail  a  considerable  expenditure  of  time  and 
trouble. 

New  London,  N.  H.  Guy  H.  Gaedxeb 


DRILL  JIG  FOR  RAPID  PRODUCTION 
A  drill  jig  having  several  points  of  merit  is  shown  in 
the  accompanying  illustration,  which  is  presented  in  the  hope 
that  the  same  idea  may  be  found  of  value  in  the  design  of 
tools  for  use  in  the  production  of  similar  classes  of  work. 
The  base  is  a  simple  casting  A  which  is  provided  with  feet 
or  pads  and  with  a  rib  running  along  one  edge.  In  order 
to  explain  the  operation  of  this  tool,  assume  that  the  work 
to  be  drilled  is  shown  at  B,  the  piece  having  two  holes  to  be 
drilled  in  it.  For  locating  these  holes  a  bushing  plate  C  is 
fastened   to   the   top   of   the  rib   on   the  base   casting,   and   is 


Drill  Jig  with  Quick-acting  Clamp 


fitted  with  bushings  of  the  required  size.  A  hole  D  is  drilled 
through  the  rib  to  provide  for  the  use  of  a  knock-out  pin, 
should  it  be  required. 

This  completes  the  jig  with  the  exception  of  the  locking 
mechanism  which  is  its  chief  feature.  The  shoulder  post  E 
is  riveted  to  the  base  so  that  it  can  just  be  turned  with  the 
thumb  and  finger.  Then  a  knurled  headed  screw  F  with  a 
conical  point  is  mounted  in  the  post  E,  as  shown  in  the 
illustration.  The  screw  F  is  used  for  clamping  the  work  in 
the  jig  and  provides  sufficient  leverage  so  that  the  post  E 
can  be  easily  turned.  When  the  drilling  has  been  finished 
on  a  piece,  less  than  half  a  turn  releases  the  screw  F,  after 
which  the  screw  is  turned  through  90  degrees  so  that  the 
work  may  be  lifted  out  of  the  jig  and  a  fresh  piece  sub- 
stituted in  its  place.  It  is  evident  that  this  arrangement  is 
the  means  of  saving  a  great  amount  of  time  which  would 
otherwise   be    occupied    in    screwing    up    the    clamp-screw    to 
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engage  the  work  and  then  loosening  it  sufficiently  to  enable 
the  finished  piece  to  be  removed  from  the  jig. 

Middletown,  N.  Y.  Donald   A.   Hami>so\ 


HANGING   SHELF  FOR   DRAWING 
INSTRUMENTS 

Every  draftsman  knows  how  difficult  it  is  to  keep  drawing 
instruments  convenient  and  safe  under  ordinary  conditions. 
If  they  are  put  on  the  drawing  table  they  are  sure  to  be 
temporarily  lost  by  being  covered  with  drawings  or  other 
papers:  or  worse,  they  will  be  pushed  off  the  table  and  be 
more  or  less  damaged.  Many  draftsmen  try  to  overcome  this 
difficulty  by  keeping  the  instruments  in  a  drawer,  but  as  this 
interferes  with  movement  around  the  desk  and  necessitates 
keeping  some  tools  on  the  board,  it  does  not  obviate  the 
trouble. 

However,  the  arrangement  which  is  here  described  avoids 
these  objections  and  while  not  at  all  complicated  gives  the 
draftsman  greater  freedom  in  moving  about  the  table  and 
arranging  the  various  implements  and  accessories  which  he 
must  use  from  time  to  time.  This  arrangement  consists  of  a 
plate  glass  shelf  hanging  over  the  drawing  table.  The  shelf 
should  be  held  up  by  chains  secured  to  the  ceiling  and  should 
be  fastened  to  them  in  a  way  that  will  prevent  the  chains 
from  creeping  along  the  shelf.  This  can  be  accomplished  by 
stretching  a  rubber  band  across  the  glass  and  tying  it  to  the 
chains.  This  arrangement  will  usually  give  the  necessary 
friction  to  keep  the  shelf  in  place  on  the  chains.  The  height 
of  the  shelf  should  be  about  six  inches  above  the  draftsman's 
eyes  when  working  over  the  board;  this  will  prevent  him 
hitting  his  head  against  it  and  also  enable  him  to  look  up 
and  see  where  his  tools,  books,  etc.,  are  located  oh  the  shelf. 
This  height  is  also  convenient  for  him  to  reach,  especially 
when  he  wants  one  of  the  drawing  instruments. 

By  using  chains  for  supporting  the  shelf,  the  draftsman  can 
readily  insert  hooks  in  the  links  to  hold  his  triangles,  T- 
square  and  other  special  and  somewhat  unwieldy  tools.  To 
provide  means  for  separating  the  various  kinds  of  drawing 
instruments,   all   that  is  necessary   is  to   place   rubber  bands 


CoKTonixnt    Hanclni   Sholf    for   Draoinit   Inatrunipnti 

around  the  shelf,  as  only  a  small  rldgo  Is  rr:iiilrod  for  the 
purpose.  Ink  can  be  placed  on  the  shelf  when  not  In  use; 
nt  other  times  It  Is  essential  to  have  It  on  the  drawing  board, 
nnd,  nt  course,  It  should  be  In  a  substantial  holder  to  prevent 
It  being  knocked  over.  The  only  other  feature  that  It  Is  often 
necessary    to    look    out    for    Is    the    electric    light    which    the 


draftsman  may  have  over  his  desk,  and  this  in  many  cases 
can  be  tied  to  the  shelf  itself. 

A  shelf  of  this  kind  is  remarkably  convenient  after  it  has 
been  in  use  for  a  little  while,  because  it  then  becomes  an  easy 
matter  to  raise  one's  hand  to  the  shelf  for  whatever  is  de- 
sired. The  transparency  of  the  glass  makes  the  actual  loca- 
tion of  all  accessories  apparent,  and  it  is  safe  to  say  that  the 
draftsman,  after  once  becoming  used  to  such  a  shelf,  will 
wonder  how  he  ever  got  along  without  it  Tlie  saving  it 
makes  in  lessening  the  knocking  of  instruments  and  pencils 
off  the  drawing  board  more  than  pays  for  any  cost  it  may 
entail. 

Washington,  D.  C.  A.  P.  Coxnob 


SLIP-ON   ASSEMBLING   CAMS 

The    accompanying    illustration    shows    special    assembling 

cams  used  for  locating  the  exhaust  and  intake  cams  on  heavy 

gas  engines.     It  will  be  seen  that  these  cams  are  made  in 

two  parts  which  are  dovetailed  together,  the  purpose  being 


to  make  them  so  they  will  bo  convenient  for  use  in  the  as- 
sembling department.  The  cams  are  exact  duplicates  of  the 
regular  type  used  on  these  engines  except  for  the  fact  that 
they  are  made  in  two  parts.  They  are  fastened  in  place  on  the 
shaft  of  the  assembled  engines  and  enable  accurate  meas- 
urements to  be  made  for  the  locations  of  the  regular  cams, 
thus  doing  away  with  any  guesswork.  After  the  locations 
have  been  determined,  the  keyways  are  cut  In  the  crank- 
shaft and  the  regular  rams  assembled  in  place.  These 
special  cams  also  afford  a  convenient  method  of  trying  out 
cam  rollers,  push  rods.  etc.  before  the  regular  cams  are  as- 
sembled on  the  shaft.  It  will  be  evident  that  the  dovetailed 
arrnngement  enables  the  rams  to  be  readily  put  on  and  taken 
(iff  111!'  shaft,  as  nften  as  necessary,  without  reiiuirliig  the 
shaft  to  be  removed  from  the  rase.  .M.  W.   \V. 

SETTING  TOOL  WHEN  CUTTING 
MULTIPLE   THREADS 

The  nrrompanylng  table  gives  the  dl.-itanco  to  move  the 
lathe  carriage  back  when  cutting  multiple  threads  in  order  to 
locate  the  tool  for  cutting  the  other  thread  groove  or  grooves, 
as  the  case  may  be.  For  example,  when  cutting  a  double 
thread  having  1^  thread  per  Inch  (that  is,  l>)i  turn  per  inch 
of  one  of  the  double  threads i,  first  complete  one  of  the  thread 
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grooves,  then  stop  the  lathe,  disengage  the  lock-nuts  and  move 
the  carriage  back  four  Inches  (as  shown  by  the  table);  then 
close  the  lock-nuts  at  this  point,  and  if  the  tool  is  not  back 
far  enough  to  begin  the  cut,  reverse  the  lathe  and  run  the 
carriage  back  to  the  desired  position. 

The  distance  to  move  the  carriage  back  may  be  determined 
by  the  following  rule:  Multiply  the  number  of  threads  per 
inch  by  a  number  that  will  give  a  whole  number  as  the  result. 
Divide  the  product  by  the  figures  2,  3  or  4  (depending  upon 
whether  the  thread  is  double,  triple  or  quadruple),  and  mul- 
tiply the  quotient  by  the  lead  of  the  thread;  the  result  will  be 
the  distance  to  move  the  carriage  back  for  locating  it  for  the 
next  cut.  If  the  final  result  is  not  a  whole  number,  the  num- 
ber of  threads  per  inch  in  the  lead-screw  must  be  divisible  by 
the  denominator  of  the  fraction  in  the  final  result. 

To  illustrate  the  application  of  the  rule,  suppose  a  triple 
thread  is  to  be  cut  having  2%  threads  per  inch.  2%  X  2  =  5, 
and  5^3  (this  being  a  triple  thread)  =1.66.  The  lead  of 
the  thread  =  1 -^21/2  =  0.40.  Multiplying  1.66  by  0.40  = 
0.664,  or  2/3  inch;  hence,  if  the  tool  is  moved  back  2/3  inch 
it  will  be  located  for  taking  the  next  cut,  although  it  may  be 
necessary  to  reverse  the  lathe  in  order  to  bring  the  tool 
back  to  the  starting  point  at  the  end  of  the  work. 

It  was  not  the  intention  of  the  writer  to  refer  to  the  cutting 
of  worms  of  coarse  pitch,  but  there  is  one  example  of  this 
work  which  may  be  of  interest  to  the  younger  men,  although 
well  known  to  older  machinists.  A  worm  having  a  lead  of  3 
inches  had  to  be  cut  on  a  cast-iron  blank  6  inches  long.  This 
required  two  turns  of  the  blank  while  the  lathe  carriage  or 

DISTANCE  TO  MOVE  LiTHE  CARSIiGE  FOS  SETTING  TOOL  WHEN 
CUTTING  MULTIPLE  THREADS 


engaged   with   the   proper  threads   on   the  lead-screw,   somi 
thing  will  happen  before  the  tool  can  be  moved  out. 

La  Salle,  N.  Y.  C.  H.  Lake 
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Machinery 

tool  traveled  6  inches.  The  tool  was  fed  in  the  usual  way  for 
the  first  cut,  and  after  closing  the  lock-nuts  the  tool  was 
placed  within  1  inch  of  the  end  of  the  blank,  after  which  the 
lathe  was  stopped.  A  chalk  mark  was  then  put  on  the  end 
of  the  blank  at  the  height  of  the  tool.  When  taking  the  fol- 
lowing cuts,  it  was  not  necessary  to  stop  the  lathe  at  the  end 
of  each  cut.  The  lock-nuts  were  disengaged,  the  carriage  run 
back  to  within  1  inch  of  the  end  of  the  blank,  and  when  the 
chalk  mark  came  around  to  the  top  of  the  tool,  the  nuts  were 
closed.  When  using  this  method,  the  lock-nuts  must  be 
closed  promptly  when   the  time  arrives,   for  if  they  are  not 


IMPROVED  TAPPING   MACHINE 

The  accompanying  illustration  shows  the  top  of  a  Garvin 
automatic  tapping  machine  equipped  with  an  auxiliary  trip- 
ping lever  A.  I  designed  this  lever  to  adapt  the  machine  for 
handling  certain  classes  of  work,  and  found  that  it  greatly 
increased  the  rate 
of  production.  The 
auxiliary  lever  is 
made  to  clamp  onto 
the  hub  of  the 
regular  tripping 
lever  on  the  ma- 
chine, and  may  be 
moved  out  of  the 
operating  position 
when  so  desired. 
The  lever  carries  a 
roller  on  the  outer 
end  of  the  slide, 
the  slide  being  tele- 
scoped back  into 
the  body  A  when  it 
is  desired  to  throw 
the  auxiliary  lever 
out  of  action.  A 
handle  B  is  pro- 
vided for  adjusting 
the  position  of  the 
slide. 

Those  who  are 
familiar  with  this 
type  of  tapping  machine  know  that  the  adjustable  stop  C  can 
be  set  to  come  in  contact  with  the  tripping  lever  D  to  reverse 
the  direction  of  rotation  of  the  tap  at  the  desired  point.  The 
reversal  is  secured  by  means  of  a  clutch  located  between  pul- 
leys which  drive  in  opposite  directions.  In  performing  tapping 
operations  on  work  which  has  surfaces  at  different  heights 
from  the  work-table  or  where  holes  are  to  be  tapped  to  dif- 
ferent depths,  it  is  obviously  necessary  to  reset  the  position  of 
the  stop  C.  To  avoid  this  difficulty,  the  auxiliary  lever  A  was 
provided.  This  lever  can  be  set  to  reverse  the  machine  in 
tapping  holes  to  a  given  depth,  and  after  such  holes  have  been 
finished,  the  auxiliary  lever  can  be  pushed  back  out  of  the 
way  to  enable  the  stop  C  to  engage  with  the  regular  reversing 
lever  D  for  tapping  the  remainder  of  the  holes. 

Buffalo,  N.  Y.  W.  W.  Lawyer 


ALLOWANCES   IN   PIPE   BENDING 

I  have  just  been  reading  the  article  by  William  F.  Fischer. 
"Steam  Power  Plant  Piping  Details,"  in  the  July  number  of 
Machinery,  and  am  much  interested  in  his  methods  of  cal- 
culating the  length  of  straight  pipe  required  for  bends.  It 
is,  of  course,  a  matter  of  trigonometry  as  far  as  theory  goes, 
but  there  is  a  practical  point  which  has  escaped  him.  I  spent 
a  number  of  years  in  the  engineering  department  of  a  large 
corporation  which  used  a  great  many  pipe  bends,  and  their 
practice  was  to  reduce  the  theoretical  length  of  the  curved 
portion  about  five  per  cent.  In  other  words,  their  experi- 
ence showed  that  the  work  of  bending  the  pipe  caused  a 
slight  elongation  on  the  center  line;  the  neutral  axis,  instead 
of  being  on  the  center  line,  appeared  to  be  about  half  way 
between  the  center  line  and  the  inner  side  of  the  bend.  This 
made  the  length  of  a  90-degree  bend  1.5  X  R  instead  of 
1.57  X  R.  and  of  a  180-degree  bend  3  X  R.  which  greatly  sim- 
plifies the  figuring. 

Their  standard  radius  of  bend  was  six  times  the  nominal 
diameter  of  the  pipe,  so  that  the  above  rule  would  apply, 
possibly,  only  to  bends  of  that  radius.  As  they  never  varied 
the  radius  for  a  given  size  of  pipe,  owing  to  the  cost  of  the 
dies,  I  am  not  prepared  to  say  what  the  effect  would  be  with 
bends  of  shorter  or  longer  radius.   While  the  inaccuracy  due  to 
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using  the  theoretical  method  given  by  Mr.  Fischer  might  be 
negligible  in  the  case  of  small  pipes,  and  could  probably  be 
adjusted  in  the  majority  of  cases,  it  would  evidently  be 
serious  in  the  case,  say,  of  a  90-degree  bend  of  10-inch  pipe, 
having  a  radius  according  to  the  above  standard  of  60  inches, 
which  would  give  a  discrepancy  between  the  theoretical  and 
practical  methods  of  60  X  0.07  =  4.2  inches. 

The  standard  practice  described  was  found  to  give  excellent 
results  with  full-weight  pipe  up  to  12  inches  in  diameter,  and 
a  few  bends  were  made  during  my  experience  of  16  inches 
outside  diameter  pipe  with  the  same  results.  This  company 
had  many  miles  of  lines  of  12-,  10-,  and  8-inch  pipe,  and  used 
180-degree  bends  or  90-degree  bend  offsets  to  take  care  of  ex- 
pansion, placing  them  200  to  250  feet  apart. 

Cleveland,  Ohio  R.  A.  Wright 


In  reading  over  the  above  criticism  to  my  article,  "Steam 
Power  Plant  Piping  Details,"  which  appeared  in  the  July 
number  of  Maciilnery,  I  was  somewhat  surprised  at  Mr. 
Wright's  method  of  calculating  the  length  of  straight  pipe 
necessary  for  90-  and  180-degree  pipe  bends.  Before  pro- 
ceeding further  I  wish  to  say  that  the  method  of  calculation 
which  I  employ  and  which  I  recommend  in  my  article  has 
been  used  by  several  of  the  largest  pipe  bending  concerns 
in  this  country,  and,  as  far  as  I  know,  is  still  in  general  use. 
Several  years  ago,  while  employed  as  chief  draftsman  by  a 
large  manufacturing  concern  in  the  East,  making  a  specialty 
of  large  steel  and  wrought  iron  pipe  bends,  I  was  called 
upon  to  compute  the  dimensions  of  all  types  of  pipe  bends, 
and  also  to  check  the  dimensions  of  the  bends  figured  by  my 
assistants  before  the  sketch  sheets  were  sent  to  the  bend- 
ing shop.  I  made  these  computations  regularly  for  a  period 
of  between  four  and  one-half  and  five  years  and  always  em- 
ployed the  method  of  calculation  which  I  describe  and  recom- 
mend in  my  article,  making  no  allowance  for  any  slight 
elongation  of  the  pipe  which  in  some  cases  is  apt  to  occur 
during  the  bending  process.  Without  going  into  actual  figures 
I  might  safely  say  with  some  degree  of  certainty  that  I  have 
figured  at  least  nine  hundred  or  one  thousand  pipe  bends 
ranging  in  size  from  the  smallest  pipe  size  up  to  22  inches  in 
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diameter.  These  bends  were  made  up  in  the  shop  from  our 
bending  shect.i  and  carefully  checked  afterwards  for  possible 
errors  before  shipment.  The  only  time,  to  my  knowledge, 
that  any  of  these  bends  failed  to  measure  up  correctly  to 
dimensions  was  when  one  of  my  assistants  or  myself  made 
an  error  In  our  calculations,  that  Is,  an  error  in  calculating 
the  proptr  length  of  pipe  to  be  rut  and  flanged  ready  for  the 
bender.  Furthermore  I  believe  If  Mr.  Wright  will  go  to  the 
trouble  of  writing  to  several  pipe  nianufaclurers  who  make 
a  specialty  of  bending  large  pipe  that  he  will  learn  that 
they,  too,  calculate  the  length  of  straight  pipe  as  I  did. 

Knowing  that  my  method  of  calculating  pipe  bends  has 
proved  correct  In  practice  as  well  as  in  theory,  I  do  not 
hesitate  to  recommend  what  I  know  to  be  a  correct  method  of 
calculation.  The  fact  that  the  corporation  nicntlnned  in 
Mr.   Wright's  letter   found   It   nerrssary   to   make  a  live  per 


cent  allowance  for  elongation,  together  w-ith  the  statement 
that  "the  neutral  axis  of  the  finished  bend,  instead  of  being 
on  the  center  line  of  the  pipe,  appeared  to  be  half  way  be- 
tween the  center  line  and  the  inner  side  of  the  bend"  does  not 
convince  me  that  I  am  in  error,  but  rather  that  the  bends 
referred  to  in  Mr.  Wright's  letter,  whether  of  large  or  small 
diameter,  were  greatly  distorted  during  the  bending  process, 
and  were  not  curved  to  a  true  radius.  This  would  account 
for  the  discrepancies  in  the  dimensions  of  the  finished  bends. 
In  nearly  all  cases  where  large  pipes  are  bent  over  forms  or 
dies  without  first  being  filled  with  sand  and  well  rammed  to 
pack  the  sand  tight,  the  pipe  will  assume  a  flattened  or  oval 
shape  in  cross-section  during  the  bending  process.  Judging 
from  Mr.  Wright's  statements  this  is  exactly  what  happened 
to  the  bends  mentioned  in  his  letter,  as  I  will  show  below. 

Returning  again  to  Mr.  Wright's  statement,  "The  neutral 
axis  of  the  pipe,  instead  of  being  on  the  center  line  of  the 
pipe,  appeared  to  be  half  way  between  the  center  line  and  the 
inner  side  of  the  bend,"  tends  to  prove  that  the  bends,  when 
finished,  must  have  appeared  in  cross-section,  about  as  shown 
by  the  dotted  lines  in  the  accompanying  illustration.  Evi- 
dently Mr.  Wright  is  in  error  regarding  this  particular  point, 
as  the  illustration  shows  what  would  occur  if  his  state- 
ments were  correct.  The  pipe,  as  shown,  would  be  flattened 
to  about  one-half  its  original  diameter  in  bending.  Further- 
more, before  assuming  this  shape  in  cross-section  the  pipe 
would  buckle  so  badly  on  the  compression  side  of  the  bend 
as  to  make  the  bend  worthless  when  finished.  (See  also  Fig. 
68  and  description  of  same  in  the  July  number  of 
Maciii.nery.)  Filling  with  sand  and  ramming  well  before 
bending  tends  to  prevent  the  pipe  from  flattening,  provided, 
of  course,  that  the  bend  is  not  curved  to  too  small  a  radius. 
If  the  bend  is  curved  to  a  true  radius  and  does  not  flatten 
to  any  great  extent  in  bending,  it  will  not  elongate  to  any 
great  extent  on  the  center  line  or  neutral  axis  of  the  pipe, 
but  will  act  similarly  to  a  loaded  beam  which  deflects  under 
the  load,  with  the  upper  fibers  in  compression  and  the  lower 
in  tension.  In  other  words,  the  upper  fibers  of  the  material, 
on  the  tension  side  of  the  bend,  are  stretched,  and  the  lower 
fibers,  on  the  compression  side  of  the  bend,  are  shortened,  but 
the  neutral  axis  remains  the  same,  or  very  nearly  the  same 
length  before  and  after  the  pipe  is  bent  to  shape.  Any  slight 
elongation  of  a  pipe  bend  can  readily  be  taken  care  of  by  the 
bender  when  truing  up  the  finished  bends  to  dimensions. 

Attention  may  also  be  called  to  the  Crane  Co.'s  pocket 
catalogue  No.  40,  May,  1912,  page  499.  giving  dimensions  ot 
standard  pipe  bonds.  Take,  for  example,  the  14-inch  U,  or 
180-dpgree  bend.  No.  4.  Radius  R  is  70  inches.  Length  ot 
straight  (.Y),  each  end  of  bend,  16  inches.  The  lineal  feet  of 
pipe  in  a  bend  of  these  dimensions  is  given  as  21  feet.  Re- 
ferring to  the  July  numbec  of  Machinery,  Fig.  70,  we  find 
that  the  length  of  straight  pipe  required  to  make  a  180-degree 
bend  of  the  above  dimensions  would  be  as  follows: 

Length  of  straight  pipe  =  2  X  F  -)-  3.14/?  =  2  X  16  -f  3.14  X 
70  =  32  -f  219.8  =  251.8  Inches,  or  20  feet  11.8  Inches,  as 
against  21  feet  given  in  the  catalogue. 

To  conclude,  I  would  therefore  say  that  as  far  a.''  I  know 
it  is  not  customary  to  make  allowance  for  elongation  of  the 
pipe  during  the  bending  process,  but  as  different  designers 
and  manufacturers  vary  considerably  in  their  customs,  I  am 
not  prepared  to  say  that  all  manufacturers  compute  their 
bends  in  the  same  manner  as  I  describe  and  illustrate.  I  can 
say,  however,  that  during  my  fourteen  to  fifteen  years  experi- 
ence with  power  plant  pipe  work  I  have  never  heard  of  one 
case  In  which  the  piping  manufacturer  made  any  such  allow- 
ance for  elongation  as  mentioned  in  Mr.  Wright's  letter. 

New  York  City.  William  F.  Fischer 

The  Calumet  and  ilcr'a  Mining  Co.  has  developed  a  new 
process  for  treating  the  waste  sands  of  its  dumps.  For  fifty 
years,  the  sands  have  been  dumped  into  Torch  Lake  and 
over  30,000,000  tons  containing  an  average  of  sixteen  pounds 
to  the  ton  of  copper  have  accumulated.  The  new  regrinding 
and  leaching  process  applied  to  these  sands  will  extract  over 
ten  pounds  of  copper  to  the  ton.  reducing  the  copper  losses 
to  a  little  over  two  pounds  to  the  ton. 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING    LABOR    AND    MATERIALS 


A   FILING    KINK 

There  are  few  machinists  who  have  not  been  cut  by  the 
rough  edges  of  pieces  of  tin  or  other  sheet  metal  used  to 
form  dash  plates  of  machines  and  for  similar  purposes.  When 
such  pieces  are  cut  with  a  shear,  there  are  numerous  rough 


position  in  Fig.  1  to  another  hole  in  the  triangle  located  as 
shown  in  Fig.  2,  and  reversing  the  arm  so  that  the  flat  end  is 
down  and  against  the  guiding  edge,  either  side  of  the  triangle 
can  be  set  at  any  desired  small  angle. 

Hartford,  Conn.  Henry  E.  Gebrish 


Convenient   Method  of   filing  down  Sharp   Edges 

burrs  which  are  capable  of  giving  one  a  nasty  cut.  The 
ordinary  method  of  removing  such  burrs  is  a  tedious  opera- 
tion, and  there  are  probably  few  jobs  that  are  more  likely 
to  be  slighted  when  put  in  the  hands  of  the  average  work- 
man. To  eliminate  the  tedious  character  of  this  work  and 
also  to  increase  the  workman's  efficiency,  the  following  will 
be  found  a  very  useful  "kink." 

Referring  to  the  illustration  it  will  be  seen  that  two  flies 
are  clamped  together  by  means  of  two  inexpensive  forgings. 
These  forgings  are  drilled  to  receive  a  bolt  which  holds 
them  in  position  at  each  end  of  a  wooden  handle.  The 
files  are  held  in 
place  by  means  of 
the  wedges  A  and 
the  shoulders  B  at 
the  bottom  of  the 
forgings.  The  feet 
B  are  made  slightly 
wider  than  the 
thickness  of  the  files, 
as  this  makes  the 
binding  action  of  the 
bolt  more  effective. 
Using  this  tool,  both 
sides  of  a  piece  of 
sheet  metal  are  filed  simultaneously  and  a  few  strokes — 
changing  the  angle  of  the  tool  at  each  stroke — produce  a  very 
smooth  round  edge.  Since  the  greater  part  of  the  files  is 
brought  into  use  when  thus  applied,  the  method  is  also  the 
means  of  effecting  a  saving  in  the  number  of  files  used. 

Stillwater,  Minn.  R.  C.  MacLachlan 


Scrap  Brass  Box  which  prevents   Material  from  being  stolen 


SCRAP  BRASS   BOX 

The  accompanying  illustration  shows  the  design  of  a  box 
used  for  scrap  brass  or  other  valuable  material.  In  the  shop 
where  the  writer  is  employed,  considerable  trouble  was  ex- 
perienced in  keeping  such  material  in  ordinary  boxes  secured 
with  padlocks.  It  was  necessary  for  several  people  around 
the  shop  to  have  a  key  to  the  box  and  this  made  it  very 
difficult  to  fix  the  responsibility  when  material  was  stolen. 
After  several  attempts  had  been  made  to  overcome  this  dif- 
ficulty, we  designed  the  box  which  forms  the  subject  of  this 
article.  It  will  be  evident  from  the  illustration  that  the  ma- 
terial kept  in  it  is  absolutely  safe  and  still  the  box  can  be 
opened  to  allow  anyone  in  the  shop  to  place  material  in  it 
without  requiring  the  use  of  a  key. 

It  will  be  seen  that  the  box  has  two  doors.  The  door  at 
the  side  is  kept  locked  at  all  times,  except  when  it  is  re- 
quired to  remove  material  from  the  box.  The  door  at  the 
top  is  used  for  dumping  scrap  into  the  box.  The  top  door  is 
double,  and  when  the  upper  door  A  is  lifted,  a  chain  con- 
nected to  it  pulls  up  an  auxiliary  door  B  which  is  hinged  to 
the  inside  of  the  box.  The  arrangement  is  such  that  the  top 
door  can  be  raised  only  about  eight  inches  before  the  lower 

door  has  reached  the 
highest  point  of  its 
travel.  When  the 
upper  door  has  been 
raised  eight  inches, 
the  lower  one  is  in 
a  horizontal  position 
and  closes  the  bo:s. 
The  material  which 
is  to  be  put  Into  the 
box  is  dropped  in 
onto  the  top  of  the 
lower  door,  and 
when  both  doors  are 


ATTACHMENT  FOR  45-DBGREE  TRIANGLE 
The  accompanying   illustration   shows   an   inexpensive,   yet 

useful,  attachment  for  any  forty-five  degree  triangle,  to  facili- 
tate   the    drawing    of    equidistant   parallel 

lines    for    representing    a    section    or    the 

drawing   of  numerous   small   angles.     The 

attachment    consists    of    a    slotted    curved 

arm,  with  one  end  pointed  and  bent  down, 

and  the  other  end  flat  and  bent  in  the  op- 
posite direction.     This  arm  is  held  to  the 

triangle  by  a  screw  with  a  large  thin  flat 

head  and  a  knurled  nut. 

By  setting  the  arm  at  a  given  distance  a 

series  of  equidistant  parallel  lines  may  be 

drawn   by   moving  the   triangle   along   the 

edge    of    the    T-square    or    ruler    until    the 

pointed   end   is   over   the   last   line   drawn, 

thereby  bringing  the  edge  of  the  triangle 

into  position  to  draw  another  line.      (See 

Fig.  1.) 

By    changing    the    attachment    from    the 


dropped,  the  lower  one  is  inclined  at  an  angle  of  about  45 
degrees,  allowing  the  material  to  roll  off  it  into  the  box.  It 
will  be  evident  that  it  is  impossible  for  material  to  be  taken 
out  except  through  the  side  door,  and  as  only  one  man  has  a 
key  to  this  door  he  is  held  strictly  responsible  for  the  con- 
tents of  the  box  which  are  entrusted  to  his  care. 

Poughkeepsie,  N.  Y.  R.  F.  Calvebt 

The    Geological    Survey    reports    that    the    value    of    metal 
recovered  from  waste  and  scrap  during  1913  was  $73,000,000. 


46-degree  Triangle  with  Attachment  for  drawing  Equidistant  Parallel  Lines  and  Small  Angle 
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QUESTIONS    ON    PRACTICAL    SXJBJECT8    OF    GENERAL    INTEREST 


INSPECTING   LARGE   WORM-WHEELS 

T.  E.  M. — I  would  be  interested  in  seeing  an  article  dealing 
with  the  best  method  of  inspecting  or  chefking  large  worm- 
wheels.  It  is  our  practice  to  cut  wormwhcels  on  a  maeliine 
which  feeds  the  hob  radially  into  the  gear.  Some  of  the  hobs 
have  inserted  teeth  which  do  not  cut  the  throat  and  conse- 
quently in  some  sizes  the  throat  is  uncut  with  relation  to 
the  teeth  and  the  ordinary  method  of  measurement  by  cali- 
pers is  not  feasible.  It  is  possible  to  provide  a  vernier  meas- 
uring the  distance  between  two  cones  having  profile  dimen- 
sions equivalent  to  a  meshing  rack  tooth,  but  this  method  is 
expensive  and  because  of  the  weight  of  the  vernier,  which 
would  have  to  be  about  three  feet  long,  it  is  not  very  accur- 
ate. Probably  this  problem  has  been  solved  by  others  and  in- 
formation may  be  available  on  the  subject  although  It  has 
never  been  published. 

This  inquiry  is  referred  to  our  readers  for  discussion. 


CUTTING   ASBESTOS    BOARD 

C.  F.  J. — Can  you  tell  me  how  to  cut  asbestos  board  one- 
half  inch  thick  economically?  We  have  been  using  a  saw, 
but  the  saw  dulls  very  quickly. 

A.— The  H.  W.  Johns-Manville  Co.,  New  York  City,  advises 
the  use  of  an  ordinary  wood-working  saw  table  with  circular 
saw  sixteen  inches  diameter,  ten  gage,  five  teeth  to  the  inch. 
It  Is  true  that  the  asbestos  board  dulls  the  saw  quickly,  but 
the  company  overcomes  this  difficulty  by  using  automatic 
saw  setting  and  filing  devices,  the  plant  being  equipped  with 
these  devices  to  put  the  saws  in  good  order  quickly.  The 
saving  of  time  effected  by  the  use  of  the  circular  saw  much 
more  than  compensates  for  the  loss  of  time  and  labor  caused 
by  frequent  sharpenings. 


DIMENSIONS   OF   FOUNDATION   BOLTS 

G.  C.  H. — A  3-inch  foundation  bolt  i.';  to  have  an  enlarged 
lower  end  to  receive  a  steel  cotter  pin.  It  is  required  to 
compute  the  necessary  dimensions  so  that  the  lower  end  of 
the  bolt  and  the  cotter  pin  will  have  the  same  strength  as 
the  smaller  section  of  the  bolt  in  which  the  thread  is  cut. 
The  bolt  is  made  of  wrought  iron  which  has  a  tensile  strength 
of  50,000  pounds  per  square  inch,  a  shearing  .strength  of  4.S,000 
pounds  per  square  inch  and  a  crushing  strength  of  50,000 
pounds  per  square  inch.  The  cotter  pin  is  made  of  steel 
which  has  a  shearing  strength  of  68,000  pounds  per  square 
inch  and  a  crushing  strength  of  75,000  pounds  per  square 
inch. 

Answered  bjr  wriUlam  L    Catbcart 

The  bolt  is  to  be  of  wrought  iron  and  the  key  of  forged 
steel.     Taking  the  working  stresses  as  given,  we  have: 
.S",  =  tensile    strength    of   wrought    iron  =  50,000    pounds    per 

square  inch; 
Sc  =  crushing  strength  of  wrought  iron  =  50,000  pounds  per 

square  inch; 
S.  =  shearing  strength  of  wrought  iron  =  45,000  pounds  per 

square  Inch; 
S.'  —  crushing   strength   of  steel  =  75,000   pounds   per   square 

inch; 
8,'  =  shearing   strength   of   steel  =  68,000   pounds   per   square 
Inch. 
Let: 

'/  ^  diameter  of  bolt  at  root  of  thread  =  2.629  Inches; 
r;  =  area  of  cross-section   of  bolt  at  root  of  thread  =  5.429 

square  inches; 
I>  =  diameter  of  enlarged  section  of  bolt; 
A  =  area  of  enlarged  section  of  bolt; 
/  =  thickness  of  key; 
h  =  width  of  key  at  middle  of  koywny; 
h  -=  depth  of  holt  below  key  at  middle  of  keywny; 
W  =  total    axial    load    which    bolt    can    sustain  -    .S",  X  n  ^! 
271,450  pounds. 
For  maximum   economy  of  metal,  all   sections  of  both   the 
bolt  and  key  which  are  under  strain  should  be  equally  strong. 
i.  r ,  each  such  sertlon  should  have  the  .same  strength  as  that 
of  the  bolt  nt  the  root  of  the  thread.     Failure  may  occur  by: 
(1)     Rupture    of    bolt    at    root    of    thread,    as    shown    nt    /?. 
Fig.    2.      The    total    .stress    resisting    niplure    Is    equal    to    the 
prndurt  of  the  area  a  of  the  bolt  and  the  tensile  strength: 


W  =  St  X  a  =  S,  X  0.7854  (T 
=  39,270  d'  (1) 

(2)  By  rupture  of  the 
slotted  section  of  the  bolt, 
as  shown  at  C.  The  resist- 
ing stress  is  equal  to  the 
product  of  the  area  of  the 
cross-section  of  the  bolt  and 
the  tensile  strength: 

ir  =  8,  (A  —  Dt)  =  S. 
(0.7854  ly  —  Dt)  = 
39,270  D'  — 
50,000  Dt  (2) 

(3)  By  the  crushing  of 
the  metal  at  the  bottom  of 
the  keyway,  as  shown  at  E. 
The  resistance  to  this  crush- 
ing is  equal  to  the  area  of 
the  base  of  the  keyway 
times  the  crushing  strength: 


n 


Fig.    1.       Type   of  Founda 
for    which    Bimensions 
be   determined 


W  =  8,  X  D  X  t  =  50,000  Dt  (3) 

(4)  By  the  shearing  of  a  vertical  section  of  the  bolt  below 
the  keyway  and  equal  in  width  to  the  key,  as  shown  at  F. 
Since  both  side  of  this  section  must  be  sheared  simultane- 
ously, the  resistance  to  shearing  is  equal  to  the  product  of 
the  shearing  strength  and  twice  the  area  of  one  side: 

T1=S,  X  2(Z)  X  A)  =90,000  Dft  (4» 

(5)  By  crushing  the  key  at  the  contact-surface  between  it 
and  the  keyway,  as  shown  at  E.  The  total  resisting  stress  is 
equal  to  the  product  of  the  crushing  strength  of  the  metal 
of  the  key  and  the  area  of  the  keyway,  or 

IV  =  Sc'  (i)  X  O  =  75,000   Dt  (5) 

The  same  action  occurs  at  the  bearing  of  the  key  on  the 
foundation  plate.  The  area  of  bearing  surface  at  these  points 
should  be  at  least  equal  to  that  of  the  keyway. 

(6)  By  shearing  the  key  where  it  enters  and  leaves  the 
bolt,  as  shown  at  //  and  //,.  Since  there  are  two  sections  of 
the  key  to  be  sheared  simultaneously,  the  total  stress  resist- 
ing shearing  is  equal  to  the  product  of  the  shearing  strength 


i__> 


f^M ^ 


Fir     I.     Condition   of   Found>tlon   Bolt   when   iindor   Str 
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of  the  metal  by  twice   the  mean   cross-sectional  area   of   the 
key: 

W  =  8/  X  2  (b  X  t)  =  136,000   bt  (6) 

To  obtain  a  strength  at  each  of  these  various  sections  under 
strain,  which  shall  be  equal  to  that  of  the  bolt  at  the  root 
of  the  thread,  it  is  evident  that  the  equation  giving  the  re- 
sisting stress  in  each  case  must  be  equated  with  Equation 
(1),  and  then  the  unknown  values  D,  t,  b,  and  h  can  be  found 
by  successive  substitutions.  Thus,  to  find  the  diameter  D, 
equating  Equations  (5)  and  (1)  we  have: 
75,000  Z»t  =  39,270  d^ 

Z>i  =  0.524  d=  (7) 

Equating  Equations   (2)   and   (1),  we  have: 
39,270  D^  —  50,000  Dt  =  39,270  O' 
Substituting   and   transposing   in   the   prece(?ing   expression 
and  in  Equation   (7)   we  have: 
39,270  Z)"  =  65,470  d^ 
D'  =  1.66  d^ 

I>  =  1.29  (J  =  3.39   inches  =  3  7/16  inches  (8) 

To  find  the  thickness  t,  we  proceed  by  equating  Equations 
(5)   and  (1): 

75,000  Df  =  39,270  d^ 

Since  D  =  1.29  d,  we  have  by  substituting  and  transposing: 

96,750  dt  =  39,270  d^ 

f  =  0.406  (J  =  0.406  X  2.629  =  1.067  inch  =  IVs   inch     (9) 

To  find  the  width  6,  we  proceed  by  equating  Equations  (6) 

and   (1): 

136,000  &t=  39,270  fZ= 
Since    t  =  0.406(Z,    we    have    by    substituting    and    dividing 
by  d: 

55,216  &  =  39,270  d 
6  =  0.711  d  =  0.711  X  2.629  =  1.869    inch  =  IVs    inch    (10) 
To  find  the  depth  h,  we  equate  Equations   (4)   and   (1): 

90,000  £»?i  =  39,270  d' 
Since  D  =  1.29d,  we  have  by  substituting  and  dividing  by 
d: 

116,100  ft  =  39,270  d 
ft  =  0.338  d  =  0.889  inch  =  15/16  inch. 
It  will  be  observed  that  the  values  of  the  various  dimen- 
sions deduced  as  above  depend  wholly  on  the  working 
stresses  assumed.  Any  change  in  these  stresses  will  make  a 
corresponding  change  in  these  dimensions.  In  any  event,  the 
latter  are  subject  to  some  alteration,  owing  to  the  conditions 
of  practice. 

*     *     * 

PRINCIPLES   OF   MOLDING 

BY   J.    A.    SHELLY* 

The  subject  of  molding  has  been  fully  covered  in  technical 
books  and  magazines  by  men  who  are  recognized  experts  in 
that  particular  line,  but  these  writers  have  usually  written 
for  the  benefit  of  the  foundryman,  and  their  works  have  con- 
veyed but  little  information  to  those  not  directly  engaged  in 
the  trade.  It  is  not  the  writer's  intention  to  present  a 
treatise  on  molding,  but  so  many  questions  are  asked  in  the 
shop  by  draftsmen  and  others  whose  work  is  closely  related 
to  the  molder's  that  a  brief  explanation  of  the  various 
methods  pursued  in  the  foundry  on  different  classes  of  work 
may  be  of  interest  to  many  readers  of  Machinery. 

All  sands  suitable  for  molding  purposes  must  be  open  and 
porous  to  allow  the  steam  and  gases  to  escape  freely,  and 
must  be  able  to  hold  a  given  form  under  the  pressure  and 
wash  of  the  flowing  molten  metal.  Such  a  sand  must  contain 
a  sufficient  quantity  of  clay  or  other  binding  material  in 
order  to  comply  with  this  latter  condition.  This  binding 
material  is  either  present  in  the  sand  naturally,  or,  if  not, 
it  must  be  added  to  it  before  it  is  fit  for  use;  otherwise  the 
body  of  sand  will  not  hold  together  when  dampened  and 
compressed  by  ramming. 

Roughly  speaking,  there  are  four  branches  to  the  molder's 
trade.  These  are,  green  sand  and  dry  sand  work;  loam  mold- 
ing and  core-making.  Properly  speaking,  core-making  is  not 
part  of  the  molder's  trade  as  it  is  practiced  today.  It  is  a 
branch  of  the  business  that  has  become  highly  specialized  of 
late  years,  and  is  now  regarded  as  a  trade  in  itself.     It  is, 
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however,  a  very  important  part  of  the  business,  and  one  that 
every  molder  should  thoroughly  understand.  The  difference 
between  molding  and  core-making  is  that  the  molder  makes 
the  mold  that  forms  the  exterior  of  the  casting,  while  the 
core-maker  makes  those  bodies  of  sand  that  form  the  interior 
openings  or  holes  in  the  casting. 

Small  and  medium-sized  castings  are  generally  made  in 
molding  boxes  called  flasks.  These  are  made  in  various  sizes 
to  suit  the  different  jobs  and  may  be  of  wood  or  iron.  The 
type  known  as  snap-flasks  is  used  for  very  light  work.  These 
flasks  have  three  hinged  corners  and  some  form  of  snap 
fastener  at  the  fourth  corner  to  hold  the  box  together,  so 
that  the  flask  may  be  removed  after  the  job  is  molded  and 
set  in  place  for  pouring.  The  men  who  handle  snap-flask  or 
other  small  work  that  can  be  done  on  benches  are  known  as 
bench-molders,  while  those  who  take  care  of  the  heavier 
work  that  must  be  accomplished  on  the  floor  of  the  foundry 
are  called  floor-molders. 

The  green  sand  method  is  used  to  a  greater  extent  than 
the  others,  because  it  is  the  cheapest  for  producing  small 
and  medium-sized  castings.  The  term  "green  sand"  means 
that  molds  so  made  are  to  be  used  at  once,  or  while  in  a  green 
or  moist  condition.  Dry  sand  molding  differs  from  the  green 
sand  method  in  that  the  molds  are  dried  in  an  oven  built  for 
the  purpose.  It  takes  its  name  from  this  drying  process,  and 
for  the  same  reason  the  molding  should  always  be  done  in 
iron  flasks  to  withstand  the  heat  of  the  oven.  The  sand 
used  must  possess  all  the  properties  of  green  sand  with  the 
additional  one  of  continuing  to  adhere  in  a  compact  mass  dur- 
ing the  process  of  drying.  Molds  so  made  will  stand  great 
pressure  without  distortion,  and  on  account  of  their  dry  con- 
dition are  free  from  steam  and  provide  a  ready  escape  for 
troublesome  gases.  Another  advantage  of  this  method  is 
that  the  molds  may  be  divided  into  a  number  of  pans  and 
these  parts  lifted  away  to  relieve  undercuts  and  similar 
places  on  the  pattern.  This  is  what  is  known  in  foundry 
parlance  as  "cheeking"  or  using  "drawbacks." 

Loam  molding  is  used  for  large  and  heavy  castings,  or,  in 
some  cases,  where  the  cost  of  a  pattern  would  be  prohibitive, 
because  many  jobs  may  be  accomplished  with  a  very  small 
amount  of  pattern  work.  It  is  the  most  expensive  form  of 
molding,  but  it  is  safe  and  therefore  is  frequently  the  cheapest 
in  the  end.  Flasks  are  not  used  in  loam  work.  The  mold 
is  built  of  brick-work  reinforced  by  iron  plates  and  rods  and 
clamped  and  bolted  together  where  it  is  deemed  necessary. 
The  molding  material  is  either  natural  loam  or  a  mixture  of 
sand  and  clay  in  the  proper  proportions  and  mixed  with 
water  to  about  the  consistency  of  mortar.  The  loam  is  either 
worked  into  the  mold  between  the  pattern  and  the  brick- 
work, when  a  pattern  is  used,  or  plastered  on  the  bricks  and 
worked  to  the  desired  forms  by  sweeps  swinging  from  a  cen- 
tral spindle  in  cylindrical  work,  or  by  strickles  worked  back 
and  forth  over  frames  when  irregular  forms  are  desired. 
Loam  molds  are  made  in  any  number  of  necessary  sections 
and  disjointed  to  relieve  the  pattern,  thus  allowing  its  with- 
drawal. When  the  sections  are  assembled  in  a  pit  with 
sand  firmly  rammed  between  the  mold  and  the  sides  of  the 
pit,  it  is  ready  for  pouring.  Loam  molds  are  always  dried, 
either  in  an  oven  or  over  an  open  fire,  if  an  oven  large 
enough  to  accommodate  the  different  sections  is  not  at  hand. 

Cores  are  either  formed  in  boxes  or  by  the  use  of  frames, 
sweeps  or  strickles;  and  may  be  made  in  green  sand,  dry 
sand  or  loam.  The  core-maker's  efforts,  however,  are  gener- 
ally confined  to  dry  sand  work,  as  the  molder  usually  makes 
his  own  cores  when  the  job  is  green  sand  or  loam.  When 
made  in  boxes  the  sand  is  rammed  in  and  reinforced  with 
iron  rods  to  add  strength  and  stiffness  to  the  core.  The  box 
is  really  a  mold  to  give  shape  to  the  core  sand. 
*     *     * 

The  new  Zeppelin  airship — the  Zeppelin  V — is  claimed  to 
be  remarkable  on  account  of  the  absence  of  noise  from 
the  engines.  It  is  said  to  have  cruised  over  Berlin  with- 
out any  noise  whatever  having  been  heard  at  a  distance. 
One  of  the  Zeppelin  airships  recently  flew  over  a  range  of 
the  Swiss  mountains,  reaching  the  high  record  for  dirigibles 
of  over   10,000  feet. 
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CLEVELAND  TURNING,  BORING  AND 
RECESSING  ATTACHMENT 

A  Cleveland  automatic  machine  titted  witli  a  turning  at- 
tachment having  roughing  and  finishing  cutters  and  a 
special  boring  and  recessing  attachment,  is  shown  in  Figs.  1 
and  2,  and  the  operation  for  which  this  tool  equipment  is 
used  is  illustrated  in  Fig.  3.  By  using  two  tools  in  the  turn- 
ing attachment,  the  two  principal  diameters  can  be  finished 
concentric  and  to  size  to  better  advantage  than  with  a  form- 
ing tool.  The  important  feature  of  the  new  design  of  recess- 
ing tool  is  that  it  will  recess  a  long  hole  in  two  or  three 
places  or  positions  if  desired;  that  is,  the  tool  can  be  arranged 
to  drop  down  and  out  of  the  cut  as  often  as  may  be  required 
and  it  will  produce  almost  any  shape  of  hole;  moreover,  one 
tool  finishes  the  hole  parallel. 

Fig.  1  shows  the  turning  attachment  secured  to  the  face 
of  the  turret  by  three  of  the  tool  shanks.  The  stem  or  bar 
carried  in  the  center  of  the  spider  is  fitted  with  two  rough- 
ing and  two  finishing  cutters.  Cutter  A  rough-turns  thi 
larger  diameter  /,  see  Fig.  3,  whereas  cutter  B  reduces  the 
^)ar  from  3  1/2  inches  to  2  3/16  inches  at  K.  The  two  finish- 
ing cutters  C  are  shown  in  the  working  position;  the  first  one 
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and  Recessing  Attachment 

finishes  the  large  diameter  while  the  second  finishes  the 
diameter  previously  rough-turned  to  2  3/16  inches.  The  bar 
which  carries  the  cutters  is  secured  in  the  bore  of  the  spider 
by  means  of  a  key  and  set-screw  and  it  can  easily  be  removed 
and  a  bar  with  any  combination  of  cutters  substituted.  This 
attachment  is  very  rigid  and  is  intended  for  heavy  work  when 
it  is  not  practicable  to  use  a  box-tool. 

Fig.  1  also  shows  the  special  recessing  tool  in  the  turret. 
The  cutter  D  of  the  recessing  tool  is  supported  by  sleeve  O, 
the  cutter  shank  pa.ssing  through  a  hole  which  Is  eccentric 
with  the  shank  in  the  turret  hole.  Cutter  D  is  fastened  to 
the  hub  of  a  gear  by  means  of  a  hollow  set-screw  inside  of 
bousing  //,  and  it  can  easily  be  removed  for  grinding  or  re- 
placement. Plunger  /  has  a  rack  cut  on  the  side  which  en- 
gages the  gear  inside  of  housing  H.  The  ball-pointed  screw 
K  passes  through  plunger  /  and  it  is  squared  at  the  upper 
end  and  fitted  with  a  lock-nut.  This  gives  a  fine  adju.itniont 
to  the  rise  of  plunger  /  as  It  travels  over  cam  F  which  is  at- 
tached to  the  cross-slide.  The  working  end  of  cutter  B  when 
at  rest  Is  parallel  to  the  extreme  throw  of  the  eccentric  hole 
In  sleeve  O.  When  turning  the  part  Illustrated  in  Fig.  3,  the 
turret  travels  to  the  full  stroke,  bringing  cutter  D  to  the  bot- 
tom of  the  hole;  the  cross-slide  then  moves  forward  until 
cam  f  la  In  the  path  of  ball-pninted  screw  /•;,  when  the  turret 
la  on  the  return  stroke.  The  arrew  A'  and  plungrr  /  are  lifted 
up  a.s  Indicated  In  Fig.  2,  thus  causing  the  pinion  in  hnusing 
//  and  the  cutter  In  sleeve  O  to  rotate.  This  alnka  the  tool 
Into  the  Bide  of  the  hole  and  as  the  turret  continues  to  travel 
backward,  the  reresslng  tool  Is  in  operation  as  long  na  screw 
E  la  held  up  by  cam  F.  A  atrong  apring,  which  is  com- 
pressed by  plunger  /,  brInRs  the  cutter  D  back  to  reat  after 
.icrew  fi  passes  the  end  of  cam  F. 


A  combination  boring  and  recessing  operation  can  be  ef- 
fected by  sinking  the  cutter  D  in  to  the  depth  left  for  a  boring 
cut  at  the  bottom  of  the  hole.  A  rise  in  the  cam  F  at  the 
proper  height  to  suit  the  amount  of  recess  required  can  be 
employed.  With  this  arrangement,  the  hole  can  be  bored  and 
recessed  in  one  operation.  Cam  F  can  also  be  made  to  any 
desired  shape  for  producing  an  irregular  form  or  shape. 
This   tool   may  be   used   for  an   operation   which   usually   re- 


Fig.   2. 


Operation 


quires  two  tools,  that  is  a  boring  tool  independent  of  the  one 
used  for  recessing.     Thus,  the  time  for  forming  the  recess  is 
eliminated,  which  may  reduce  the  total  time  one-half. 
*     *     * 

STRENGTH  OF  'WIRE  ROPE 
An  investigation  into  the  strength  and  durability  of  wire 
ropes  has  been  made  by  Prof.  Eenoit  of  the  Technical  In- 
stitute at  Karlsruhe.  The  results  of  this  investigation  are  of 
considerable  interest.  The  experiments  were  made  with  plow- 
steel  wire  1  millimeter  (0.03937  inch)  which  showed  a 
strength  of  from  247,000  to  255,000  pounds  per  square  inch, 
225,000  pounds  per  square  inch  having  been  guaranteed.  The 
wire  was  bent  over  a  pulley  of  638  inches  diameter,  through 
an  angle  of  about  90  degrees,  at  the  rate  of  1000  complete 
bonds  per  hour,  a  complete  bend  being  the  bending  of  the 
wire  from  the  straight  and  then  back  to  the  straight  again. 
During  the  bending,  the  wire  was  subjected  to  a  stress  of 
11,200  pounds  per  square  inch  and  stood  198,710  bends.  Seven 
wires  were  twisted  together  into  a  strand  and  bending  tests 
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were  undertaken  with  this  strand.  One  or  two  wires  were 
broken  in  the  strand  after  from  44,800  to  47.200  bends.  Three 
of  these  strands  were  then  combined  Into  a  rope;  one  wire 
In  this  case  broke  after  22,860  bends,  and  the  twisted  strands 
were  practically  entirely  broken  \ip  after  ,16.440  bends.  The 
conclusions  seem  to  indicate  that  twisting  the  strands  causes 
considerable  stress  in  wire  rope,  especially  when  bending 
over  sheaves. 
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THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL -WORKING    MACHINERY    AND    TOOLS 


BEMENT  BORING,  DRILLING  AND 
MILLING  MACHINE 
Prior  to  1850,  the  boring  of  small  holes  was  done  under 
the  drill  press,  or  in  the  lathe  when  great  accuracy  was  re- 
quired. For  work  that  could  not  be  handled  on  either  of 
these  machines,  the  usual  method  was  to  employ  the  portable 
boring-bar  with  a  traveling  head  and  star  feed.  All  of  these 
methods  were  more  or  less  slow  and  cumbersome.  In  1854 
Bement  brought  out  a  horizontal  borer  with  the  spindle  at  a 
fixed  height  and  a  vertically  adjustable  work-table.  On  ac- 
count of  great  adaptability,  together  with  the  convenience  of 
being  able  to  operate  it  from  either  side,  this  machine  has 
continued  in  popularity  to  the  present  day.  In  1875,  the 
Bement  Co.  made  another  advance  in  boring  machine  design 
by  building  a  new  type  of  horizontal  boring  machine.  This 
machine  had  a  stationary  post  with  a  vertically  adjustable 
saddle,  the  table  being  at  a  fixed  height  and  provided  with 
cross  and  longitudinal  traverse.     An  adjustable  outer  bearing 


The  Spindle,  Saddle  and  Column 
The  spindle  is  of  high  carbon  hammered  steel  and  Is  lap- 
ground  with  great  care.  It  slides  in  a  long  sleeve  which 
revolves  in  removable  bearings,  the  main  bearing  being 
tapered  so  that  adjustment  can  be  made  for  wear.  The 
spindle  is  driven  through  two  large  spline  keys  set  into  the 
sleeve  and  engaging  with  keyways  in  the  spindle.  It  is  fed 
and  rapidly  traversed  by  means  of  a  screw  in  the  saddle  horn. 
The  front  portion  of  the  spindle  saddle  has  long  bearings 
on  V-tracks  planed  on  the  faces  of  the  column.  The  V-bear- 
ings  form  the  best  possible  method  of  preserving  the  spindle 
alignment  when  the  saddle  is  clamped  for  boring,  or  sliding 
vertically  for  milling.  Furthermore,  with  this  construction, 
the  hard  back  pressure  due  to  boring  adds  to  the  truth  of  the 
alignment.  The  saddle  has  vertical  power  feeds  for  milling 
and  also  rapid  power  traverse.  This  motion  is  transmitted 
through  a  vertical  screw  which  is  connected  by  gearing  to 
a   similar   screw    in    the    outboard   post,   so    that   the   spindle 
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was  furnished  for  support  of  the  boring-bar.  Since  that  time 
a  large  number  of  machines  of  this  type  and  similar  design 
have  been  placed  on  the  market. 

Realizing  the  importance  of  duplex  control  on  machines 
of  this  class,  the  Niles-Bement-Pond  Co.,  Ill  Broadway,  New 
York  City,  is  now  manufacturing  the  improved  horizontal 
boring,  drilling  and  milling  machine  illustrated  herewith. 
This  machine  is  of  the  elevating  spindle  type,  but  is  sym- 
metrical throughout  with  respect  to  the  spindle  axis,  per- 
mitting the  operator  to  stand  on  either  side  and  have  all  the 
controlling  levers  within  convenient  reach.  It  is  adapted 
for  work  requiring  great  accuracy  and  at  the  same  time  is 
designed  for  heavy  boring.  Service  and  durability  are  promi- 
nent features,  the  entire  design  being  free  from  delicate 
parts.  Perhaps  the  most  striking  feature  is  the  location  of 
the  spindle  saddle  within  the  post.  This  makes  possible  the 
symmetrical  construction  about  the  spindle  axis  which  has 
been  carried  throughout  the  design  of  the  spindle  post,  bed, 
tables  and  control — an  arrangement  very  essential  on  a  large 
part  of  boring  work.  This  design  also  affords  most  rigid 
support  for  the  spindle.  The  thrust  is  taken  on  two  V-tracks, 
one  on  each  side  of  the  spindle,  entirely  eliminating  the  dis- 
torting strains  which  are  inevitable  in  machines  where  the 
spindles  and  saddles  are  on  the  front  side  of  the  post. 


saddle  and  outer  bearing  always  move  in  unison  with  each 
other.  The  spindle  driving  gear  is  enclosed  within  the  saddle, 
with  a  portion  extending  outward  and  exposed  for  use  as  a 
faceplate. 

The  spindle  column  is  of  box  form,  open  through  the  center 
but  connected  at  the  bottom  in  one  continuous  casting.  The 
column  is  held  at  the  top  by  a  cap  tongued  and  grooved  to 
it,  the  whole  design  making  a  very  rigid  structure.  It  is 
strengthened  inside  by  ribs  located  in  the  best  possible  man- 
ner for  resisting  backward  and  torsional  strains.  V-tracks 
for  the  saddle  traverse  are  planed  on  the  front  of  the  column. 
The  tracks  have  unequal  sides;  the  faces  toward  the  outside 
of  the  column  are  broad  for  presenting  a  liberal  bearing 
surface  for  the  saddle;  the  faces  toward  the  inside  are  ap- 
proximately at  right  angles  to  the  others  for  resisting  side 
thrusts.  The  outboard  column  is  made  in  two  parts;  the 
lower  portion  is  adjustable  along  the  bed  to  which  it  is 
gibbed;  and  the  upper  part  is  bolted  and  doweled  to  the 
lower,  so  that  it  may  be  removed  for  long  pieces  of  work 
and  easily  replaced  in  correct  alignment.  Provision  is  made 
for  disconnecting  the  vertical  lifting  screw  from  the  rest 
of  the  mechanism  in  order  to  avoid  the  necessity  of  dis- 
mantling any  of  the  gearing  when  it  is  desired  to  remove 
the  post. 
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The   Table 

The  table  has  a  very  large  working  surface  with  T-slots 
for  holding  the  work.  It  is  gibbed  to  a  saddle  with  square 
locks  having  adjustment  for  wear.  The  table  is  provided 
with  power  cross-feeds  for  milling  and  rapid  power  traverse 
for  quick  adjustment.  The  table  slides  on  a  broad  saddle 
long  enough  to  support  it  at  the  extreme  position  of  its 
travel.  The  table  saddle  is  adjustable  along  the  bed  by  hand 
or  by  power  through  a  screw  running  through  the  center 
between  the  tracks  of  the  bed.  It  is  gibbed  to  the  bed  with 
square  locks  having  adjustment  for  wear.  Power  feeds  are 
provided  as  follows:  horizontal  feed  of  the  spindle,  suitable 
for  boring  and  drilling;  vertical  feed  of  the  spindle  saddle 
and  cross-feed  of  the  table  for  milling.  In  addition,  auto- 
matic feed  may  be  provided  for  the  circular  motion  of  the 
standard  table,  or  in  connection  with  a  round  table,  if  ordered. 
The  feed-screws  are  accurately  cut 
and  of  large  diameter.  All  feeds 
are  reversible  and  can  be  varied 
through  the  entire  range  for  each 
spindle  speed.  The  feeds  are  not 
affected  in  amount  per  revolution  as 
the  spindle  speed  is  changed. 
The  Bed 

The  bed  is  a  cored-out  box  cast- 
ing, unusually  wide  at  the  top  and 
presenting  a  liberal  surface  for  the 
table  saddle  bearing.  It  has  broad 
flanges  at  the  bottom  for  support 
and  is  braced  inside  with  frequent 
cross  ribs.  It  is  entirely  closed  at 
the  top  to  prevent  chips  from  fall- 
ing inside.  Within  are  the  driving, 
feed  and  traverse  gears.  The  driv- 
ing gears  run  in  an  oil  bath  and 
the  feed  and  traverse  gears  are  lubricated  by  the  splash  sys- 
tem. The  gearing  is  readily  accessible  for  examination  by 
removal  of  large  cover  plates  on  both  sides  of  the  bed.  The 
bed  has  been  designed  to  give  maximum  strength  and  rigidity 
so  that  the  machine  can  be  placed  where  no  special  foundation 
is  available. 

The  Facing-  Head 

A  facing  head  can  be  furnished,  which  may  either  be 
attached  to  the  faceplate  gear  or  fastened  on  the  boring-bar. 
It  is  provided  with  automatic  radial  feeds  by  adjustable 
fingers  and  star.  If  required,  an  additional  work  support 
can  be  supplied,  consisting  of  a  comparatively  narrow  cast- 
ing which  extends  across  the  bed  and  has  adjustment  on  it. 
It  is  of  the  same  height  as  the  regular  work-table  and  has  a 


T-slot  in  the  top  surface  for  clamping.  The  preferable  drive 
is  by  a  direct-current  variable-speed  motor  of  three  to  one 
range,  but  the  machine  may  also  be  furnished  with  the 
following  drives:  cone  pulley  and  countershaft,  single  pulley 
through  a  speed-box,  multi-speed  alternating-current  motor, 
or  constant-speed  alternating-current  motor  through  a  speed- 
box.  Inasmuch  as  the  single-pulley  and  constant-speed  alter- 
nating-current motor  drives  require  additional  gearing,  one 
of  the  other  niothnds  is  recommended. 


GREAVES-KLUSMAN   24-INCH   LATHE 

The  Greaves-Klusman  Tool  Co.,  Cincinnati,  Ohio,  is  now 
building  the  24-inch  lathe  which  is  illustrated  in  Fig.  1.  The 
design  of  this  machine  has  been  carefully  worked  out  to 
meet  the  requirements  of  heavy  lathe  work  and  several  new 


r.(.    I.      OppoMto   8ld«   of    Nil<>!i.B''m»nt.Pon<l    Mtchino    ahown    in    Tl$.    I 


Klusman   24-inch   Heavy-duty   Lathe 

features  have  been  applied  in  its  construction.  Notable  among 
these,  is  the  quick-change  gear-box  which  is  a  separate  unit 
bolted  to  the  bed  of  the  machine.  The  cone  of  nine  gears 
contained  in  this  box  gives  the  fine  changes  and  these  are 
compounded  by  a  cone  of  six  gears  to  the  left.  Threads  from 
1/4  to  28  per  inch  can  be  cut  without  requiring  the  gears  to 
be  changed.  All  gears  in  the  quick-change  gear-box  are  of 
steel  and  the  cone  gears  and  tumbler  gears  are  cut  with  a 
20-degree  pressure  angle  cutter.  The  teeth  are  brought  to  a 
sharp  point  so  that  they  can  be  readily  engaged  even  when 
the  machine  is  standing  idle.  By  substituting  different 
change  gears  on  the  studs  at  the  head  end  of  the  machine, 
metric  and  special  threads  can  be  cut.  The  gears  in  the 
quick-change  gear-box  run  in  a  bath  of  oil. 

The  headstock  is  of  massive  construction  and  heavily 
webbed  for  its  entire 
length.  The  spindle  Is 
set  back  of  the  center 
line  of  the  bed.  It  has 
hardened  bearings  at 
both  the  front  and  rear 
and  runs  in  bronze- 
bushed  boxes  which  are 
oiled  by  sight-feed  lubri- 
cators. The  lower  half 
of  the  back-gear  guard  is 
cast  integral  with  the 
lieadstock  and  the  head- 
stock  cone  pulley  is  of 
unusual  size,  with  a  wide 
belt. 

The  bed  is  of  Improved 
design  and  heavily  rein- 
forced between  the  vees, 
these  reinforcements  ex- 
tending down  below  the 
top  of  the  girths.  A 
heavy  wall  Is  cast 
through  the  center  of  the 
bed  and  there  Is  a  rack 
on     the     upper     surface 
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of  this  wall  which  engages  a  pawl  attached  to  the  tailstock. 
This  rack  and  pawl  mechanism  provides  for  taking  the  end 
thrust  on  the  tailstock  when  the  machine  is  under  heavy  cut. 
The  cross-section  of  the  lathe  bed  is  shown  in  Fig.  2,  from 
which  the  departure  from  standard  design  will  be  apparent. 
The  ordinary  practice  has  been  to  make  the  front  and  rear 
vees  of  equal  height  so  that  in  leveling  up  the  lathe,  the 
level  would  be  placed  on  top  of  the  two  outer  vees.  As  it  is 
important  to  have  the  spindle  as  close  to  the  bed  as  the 
required  swing  of  the  lathe  will  permit,  the  outer  vee  at  the 
rear  of  the  machine  has  been  brought  to  the  level  of  the  flat 
inner  bearing  at  the  front.  In  leveling  up  the  machine,  the 
level  is  placed  on  top  of  this  flat  surface  with  its  other  end 
resting  on  the  outer  vee  at  the  rear  of  the  machine.  This 
design  permits  the  spindle  to  be  lowered  %  inch  without 
diminishing  the  swing  over  either  the  shears  or  carriage. 

Another  feature  of  the  design  is  the  form  of  the  vee  at  the 
front  of  the  machine.  Referring  to  Fig.  2,  it  will  be  seen 
that  this  is  machined  with  two  surfaces  on  the  inside.  The 
lower  surface  makes  an  angle  of  15  degrees  with  the  per- 
pendicular, while  the  upper  surface  is  inclined  at  45  degrees, 
thus  providing  a  larger  wearing  surface  for  the  carriage. 
With  the  spindle  set  back  of  the  center  line  of  the  bed,  and 
also  lowered  by  reason  of  the  design  of  the  machine,  the  line 
of  action  of  the  tool  pressure  is  carried  further  toward  the 
center  of  the  machine.  Assuming  that  the  tool  is  ground  to 
a  standard  angle,  the  tool  pressure  on  the  24-inch  lathe  falls 
within  the  front  vee  when  turning  all  diameters  up  to  17 
inches.  The  advantage  of  this  is  obvious,  as  90  per  cent  of 
all  work  done  on  a  lathe  of  this  size  is  well  under  17  inches 
in  diameter.  When  the  angle  of  tool  pressure  falls  outside 
the  front  vee,  the  strain  is  thrown  on  the  carriage  and  the 
carriage  has  a  tendency  to  creep  up  on  the  vees,  making  it 
necessary  to  have  the  gibs  snug. 

The  compound  rest  is  of  improved  construction.  Instead 
of  being  rounded  at  the  end,  the  lower  slide  is  square  and 
is  graduated  through  an  arc  of  180  degrees  on  its  upper 
surface.  The  middle  casting  is  also  square.  The  design 
gives  a  very  rigid  support  to  the  toolpost,  and  the  com- 
pound rest  can  be  locked  in  any  position  by  four  locking 
bolts.  The  carriage  is  locked  to  the  bed  by  a  screw  and  gib 
which  are  located  as  near  the  center  as  the  compound  rest 
will  permit.     The  apron  is  designed  with  a  removable  front 


Fig,    2.     Cross-sectional   View   of    Greaves-KIusman   Lathe   Bed 

plate  SO  that  in  case  it  is  desired  to  examine  the  mechanism, 
it  is  not  necessary  to  remove  the  apron  from  the  ma- 
chine. All  that  is  required  is  to  remove  the  levers  and 
wheels,  and  then  remove  the  cap-screws  and  lift  off 
the  front  plate.  To  insure  alignment,  the  plate  is  doweled 
to  the  main  apron  casting.  The  feed-rod  is  supported  at 
both  ends  of  the  apron  so  that  there  can  be  no  unusual  wear 
on  the  double  bevel  pinion  by  reason  of  sag  in  the  feed-rod. 
The  lead-screw  is  also  supported  in  the  main  apron  casting 
by  two  bearings — one  on  each  side  of  the  lead-screw  nut. 
The  lead-screw  Is  2  Inches  in  diameter  and  has  a  two-pitch 
right-hand  single  thread.     The  indicator  dial   swings  free  of 


the  lead-screw  when  not  in  use  for  thread  cutting,  and  the 
usual  safety  device  is  provided  so  that  the  feed-rod  and  lead- 
screw  cannot  both  be  engaged  at  the  same  time. 

The  tailstock  is  of  exceptionally  heavy  construction.  It 
is  locked  in  position  by  four  bolts,  all  of  which  are  accessible 
from  the  front.  This  lathe  is  built  with  either  a  four-step 
cone  pulley  and  double  back-gears  or  with  a  single  pulley 
drive  and  geared  head.  The  principal  dimensions  are  as 
follows:  Swing  over  bed,  27^^  inches;  swing  over  carriage, 
18  inches;  maximum  distance  between  centers,  5  feet  6M, 
inches;  ratio  of  back-gearing,  12.7  to  1;  travel  of  compound 
rest,  8V^  inches;   net  weight  of  machine,  8500  pounds. 


AURORA   COMPOUND   TABLE 

The  24-,  26-,  28-,  32-  and  36-inch  drill  presses  built  by  the 
Aurora  Tool  Works,  Aurora,  Ind.,  can  now  be  provided 
with  the  compound  table  which  forms  the  subject  of  this 
article.  The  design  of  this  table  is  of  unusually  heavy  con- 
struction and  the  table  and  saddle  slide  on  bearings  of  ample 
width.     The  working  surface  of  the  table  built  for  use  on  the 


^^^^^^^^  '.^ 


Compound  Table  built  for  Use  on  Aurora  Drill  Presses 

24-  and  26-inch  machines  is  18  by  24  inches,  and  the  table  has 
transverse  and  longitudinal  movements  of  15  inches.  The 
compound  table  for  use  on  the  28-  and  32-inch  machines  has 
a  working  surface  of  22  by  28  inches,  and  longitudinal  and 
transverse  movements  of  17  inches.  The  table  for  the  36-iuch 
machine  has  a  working  surface  of  24  by  30  inches,  and  longi- 
tudinal and  transverse  movements  of  17  inches.  The  height 
from  the  top  of  the  base  to  the  top  of  the  table  is  20  inches 
for  all  sizes  in  which  this  table  is  built. 

In  the  May,  1913,  number  of  Machinery,  a  24-inch  Aurora 
upright  drill  provided  with  positive  geared  feed  was  illus- 
trated and  described.  This  company  is  now  building  a  ma- 
chine of  similar  design  in  a  22-inch  size.  The  principal 
dimensions  of  the  new  22-inch  machine  are  as  follows:  Maxi- 
mum distance  between  spindle  and  table,  30  inches;  hole  in 
spindle.  No.  4  Morse  taper;  traverse  of  spindle,  11  inches; 
back-gear  ratio,  6  to  1;  width  of  belt,  2%  inches;  and  net 
weight  of  machine,  1350  pounds. 

CARTER  &  HAKES  QUICK-OPERATING  VISE 

To  meet  the  demand  for  a  quick-operating  vise  with  a 
wide  opening  of  the  jaws,  the  Carter  &  Hakes  Co.,  Sterling 
Place,  Winsted,  Conn.,  has  brought  out  the  tool  which  forms 
the  subject  of  the  present  article.  For  some  time,  this 
company  has  been  manufacturing  a  No.  2  lever  vise,  and  the 
new  product  follows  very  closely  along  the  line  of  the  pre- 
ceding type  as  regards  dimensions  and  method  of  opera- 
tion. The  difference  lies  in  the  fact  that  the  new  vise  is 
provided  with  a  friction  clamp  on  the  operating  lever  which 
makes  it  possible  to  increase  the  quick  operating  movement 
of  the  jaw  from  %  to  %  inch.  This  is  found  particularly 
useful  where  the  nature  of  the  work  requires  the  use  of  a 
vise  with  a  wider  opening  or  where  the  pieces  to  be  machined 
have  to  be  located  from  holes  which  necessitates  the  use  of 
pins  in  the  vise  jaws.  The  construction  of  the  vise  is  such 
that  the  friction  clamp  does  the  quick  operating  of  the  mov- 
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faceplate  gear.  There  are  two  resistance  rollers  which  are 
adjustable  laterally  on  the  bed  and  also  vertically  so  that 
they  may  be  brought  to  bear  on  the  pipe  at  any  desired 
points. 

On  this  machine  it  is  an  easy  matter  for  two  men  to  make 
a  right-angle  bend  in  a  4-inch  pipe,  the  pipe  being  bent  cold 
and  without  requiring  it  to  be  packed  with  sand  or  other 
filling  material.  The  illustration  shows  a  4-inch  pipe  in  the 
machine,    bent    on     an     18Vj-inch     radius,    which     is     some- 


Carter  4  Hakes   Ouick-operating  Vise  provided   with  a  Friction   Clamp 

able  jaw,  while  the  final  and  actual  holding  is  accomplished 
by  an  eccentric  and  link  mechanism,  the  same  as  on  the 
regular  Carter  &  Hakes  No.  2  vise. 


ROCKFORD  PUNCH  PRESS  STOCK  REEL 

For  handling  flat  stock  for  punch  presses,  the  Rockford 
Iron  Works,  Rockford,  111.,  has  recently  placed  on  the 
market  the  reel  which  is  shown  in  the  accompanying  illus- 
tration. This  reel  is  arranged  to  hold  stock  up  to  4  inches 
in  width  and  rolls  up  to  36  inches  in  diameter.     Reference  to 


Bockford   Reel   for  holding   Flat   Stock   to   bo   fed   to   Punch   Preasei 

the  Illustration  will  show  that  the  reel  is  adjustable  up  and 
down,  and  the  proper  tension  is  obtained  by  means  of  a 
friction  disk,  so  that  no  difficulty  is  experienced  from  having 
the  stock  run  oft  the  reel  faster  than  it  is  used  up  by  the 
press.  The  illustration  makes  the  construction  of  this  equip- 
ment so  clear  that  further  description  Is  unnecessary. 

PEDRICK   PIPE   BENDING   MACHINE 

The  doninnd  for  a  machine  to  bond  large  pipe  liiis  led  the 
Pedrick  Tool  &  .Machine  Co..  Sfi^ifl  Lawrence  St,  I'hiladolphia. 
Pa.,  to  develop  a  machine  adapted  for  this  class  of  work. 
Fundamentally,  there  Is  not  a  wide  divergence  between  the 
construction  of  the  present  machine  and  the  smaller  sizes  of 
plpp-bendlng  machines  built  by  this  company.  The  same 
principles  are  employed,  but  have  been  modified  to  suit  the 
conditions  met  with  In  bending  heavy  pipe. 

The  main  frame  of  the  ninrhlne  is  a  rectangular  casting 
ribbed  on  one  side  and  having  large  bosses  to  provide  the 
bearings  for  the  gear  shafts.  An  ample  gearing  ratio  per- 
mits hand  power  to  be  utilized  to  operate  the  machine.  The 
pipe  to  be  bent  rests  In  a  quadrant  which  Is  attached  to  the 


Large   Size   Pedrick   Pipe   Bending   Machine 

what  smaller  than  that  usually  called  for  by  standard  prac- 
tice. The  bends  made  by  the  machine  are  smooth  and  the 
section  of  the  pipe  remains  round,  the  work  being  so  per- 
fect that  it  will  easily  pass  the  most  critical  inspection. 


SPRINGFIELD   BENCH-STRAIGHTENING 
PRESS 

For  some  years,  the  Springfield  Machine  Tool  Co.,  631 
Southern  Ave.,  Springfield,  Ohio,  has  been  manufacturing 
two  sizes  of  bench-straightening  presses  and  centers,  known 
as  the  Nos.  00  and  0.  To  meet  the  demand  for  a  machine 
adapted  for  handling  heavier  work,  a  No.  1  straightening 
press  of  similar  design  has  recently  been  placed  on  the 
market.  Reference  to  the  illustration  of  this  machine,  which 
is  presented  herewith,  will  show  any  mechanic  the  work  for 
which  it  is  adapted  without  requiring  a  detailed  description 
to  be  published.  It  will  be  seen  that  the  blocks  upon  which 
the  work  rests  while  being  straightened,  are  movable  to  or 
from  the  screw  and  are  kept  in  line  by  tongues  which  fit  In  a 
groove  in  the  bed  of  the  machine. 

The  shaft  which  supports  the  centers  Is  movable  through 
the  arm  which  carries  it,  and  is  held  In  position  by  means  of 
a  set-screw.     This  screw   has  a  brass  cap  over  its  point  to 
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prevent  damaging  the  shaft.  It  will  also  be  noted  that  the 
positions  of  the  centers  can  be  adjusted  along  the  shaft  and 
that  the  centers  are  held  in  any  required  position  by  means 
of  binding  screws.  The  right-hand  center  is  pressed  forward 
against  the  work  by  means  of  a  spring  and  has  a  knurled 
knob  at  its  end  for  pulling  the  center  back  when  it  is  de- 
sired to  put  work  in  place  or  to  remove  it.  The  convenience 
of  this  combination  straightening  press  and  centers  will  be 
readily  appreciated  by  those  who  have  had  experience  in 
carrying  work  back  and  forth  between  a  straightening  press 
and  lathe,  in  shops  where  a  combination  machine  is  not 
available.  The  dimensions  of  the  new  No.  1  machine  are 
as  follows:  Diameter  of  screw,  2  inches;  diameter  of  center- 
ing shaft,  1%  inch;  length  of  centering  shaft,  65  inches; 
maximum  distance  between  sliding  blocks,  13 v>  inches;  maxi- 
mum distance  between  centers,  55  inches;  maximum  diameter 
of  stock  which  can  be  straightened,  3%  inches;  and  net 
weight  of  machine,  750  pounds. 


NEIL   &   SMITH  PORTABLE   ELECTRIC 
CENTER   GRINDER 

The  accompanying  illustrations  show  a  portable  electric 
grinder  which  has  been  developed  by  the  Neil  &  Smith 
Electric  Tool  Co.,  120-122  East  Sixth  St.,  Cincinnati,  Ohio, 
for  use  in  grinding  lathe  centers.  It  will  be  seen  that  the 
grinder  is  provided  with  a  taper  shank  which  fits  into  the 
spindle  of  the  tailstock  on  the  lathe,  and  when  so  set  up  the 
grinder    is   in    position    for   grinding   the   live   center   to    the 

required  angle  of  60 
degrees.  The  oper- 
ator is  not  called 
upon  to  adjust  the 
grinder  to  secure 
this  angle,  and  the 
use  of  this  tool  is 
the  means  of  having 
all  centers  in  the 
shop  brought  to  a 
uniform  and  accur- 
ate standard. 
The  center  of  the  grinder  spindle  and  the  center  of  the 
taper  shank  are  exactly  in  line  with  each  other,  and  the  only 
condition  governing  the  accuracy  to  which  the  center  is 
ground  is  the  alignment  of  the  tailstock  with  the  headstock. 
For  example,  consider  the  case  of  a  lathe  that  is  accurate 
within  the  limits  of  commercial  requirements;  the  live  center 
will  be  ground  accurate  within  the  same  limits,  which  is 
all  that  is  necessary  to  secure  the  degree  of  accuracy  that 
is  required  of  the  work  done  on  the  lathe.  Means  have  been 
provided  to  make  the  grinder  interchangeable  between  dif- 
ferent sizes  of  lathes  that  may  be  used  in  a  shop.  For  this 
purpose,  the  grinder  is  provided  with  a  standard  size  hole 
and  the  taper  shank  that  fits  in  the  tailstock  spindle  has  a 
standard  size  shank  that  fits  into  this  hole.  As  a  result,  it 
is  merely  necessary  to  order  shanks  of  the  proper  size  to  fit 
the  different  tailstock  spindles  of  the  lathes  which  are  in  use 
in  the  factory,  and  all  of  the  centers  can  then  be  accurately 
ground  to  a  uniform  angle  of  60  degrees. 


Hall  Tool-holder  for  taking  a  Houghing  and   Finishing 
Cut  simultaneously 

HALL    TOOL-HOLDER 

The  accompanying  illustration  shows  a  tool-holder  which 
provides  for  holding  two  tools,  one  of  which  takes  the  rough- 
ing cut  while  the  other  is  used  for  the  finishing  operation. 
Referring  to  the  illustration,  it  will  be  seen  that  one  of  the 
tools  is  carried  in  a  head  which  is  integral  with  the  shank, 
while  the  second  tool  is  mounted  in  a  head,  the  position  of 
which  is  adjustable.  The  two  heads  are  held  together  by 
a  dovetailed  slide,  and  the  position  of  the  adjustable  head  is 
regulated  by  means  of  a  screw  and  ball-crank  as  shown  in 
the  illustration.  The  screw  is  fitted  with  a  micrometer  col- 
lar to  facilitate  making  accurate  settings.  In  this  way,  the 
relation  between  the  roughing  and  finishing  tools  can  be 
adjusted  so  that  the  roughing  tool  leaves  just  the  required 
amount  of  stock  to  be  removed  by  the  finishing  operation. 
This  new  tool-holder  is  made  by  Frederick  M.  Hall  of  Water- 
bury,  Conn. 


NEW  BRITAIN  BENCH   LEG 

In  order  to  meet  all  requirements  of  a  modern  manufac- 
turing plant,  a  bench  leg  must  provide  a  stiff  and  rigid 
construction,  without  requiring  the  bench  to  be  dependent 
upon  support  from  a  wall.     It  must  be  possible  to  plank  the 


New    Britain    Pressed    Steel    Bench    Leg 

bench  in  a  variety  of  ways;  the  leg  must  provide  support  for 
an  underneath  shelf  or  bin,  where  such  a  construction  is 
required;  it  must  be  possible  to  sweep  around  the  bench; 
and  the  bench  must  not  interfere  with  steam  pipes  that  are 
required  to  be  carried  at  the  back  of  it.  It  must  also  be 
possible  to  change  the  bench  from  one  location  to  another 
without  damage,  should  such  a  change  of  location  become 
necessary. 

Bearing  these  requirements  in  mind,  the  New  Britain  Ma- 
chine Co.,   64  Bigelow   St.,  New   Britain,  Conn.,   has  brought 
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out  a  pressed  steel  bench  leg  which  is  shown  in  the  ac- 
companying Illustration.  This  company's  experience  in  mak- 
ing gray  iron  bench  legs  has  shown  the  value  of  providing 
a  longitudinal  stringer.  This  construction  enables  the  legs 
to  be  placed  as  far  as  8  feet  apart  and  results  in  a  reduction 
of  labor  and  lumber  costs.  The  stringer  affords  great  rigidity 
to  the  back  portion  of  the  bench,  and  prevents  deflection  and 
end  sway.  Additional  stiffness  is  afforded  by  the  back  board 
which  is  screwed  to  the  face  of  the  upright  and  forms  a 
screen  to  prevent  work  from  being  pushed  off  the  bench. 

The  U-shaped  section  of  the  legs  with  the  U's  facing  each 
other,  enables  the  lower  shelf  or  bin  supports  to  be  put  in 
between  the  flanges  of  the  legs  and  securely  retained  in 
place.  Reasonable  variation  in  the  height  of  the  leg  can  be 
made  to  meet  special  conditions,  but  the  stock  pattern  covers 
the  average  requirements  of  all  machine  shops. 


"NATCO"  NO.  30   MULTIPLE 
SPINDLE    DRILL 

The  National  Automatic  Tool  Co.,  Richmond,  Ind.,  has  just 
added  to  its  line  of  multiple  spindle  drills  the  No.  30  ma- 
chine illustrated  herewith.  This  is  a  large,  heavy  machine 
built  to  meet  the  demand  for  a  multiple  drill  capable  of 
carrying  a  large  number 
of  adjustable  spindles  over 
a  large  drilling  area.  A 
machine  of  this  type  is 
particularly  adapted  for 
such  drilling  as  automo- 
bile crank-cases  and  work 
of  similar  nature.  The 
machine  illustrated  is  cap- 
able of  carrying  from  two 
to  forty-four  adjustable 
spindles  or  it  may  be 
equipped  with  cluster 
boxes  carrying  from  two 
to  ninety  spindles.  The 
sizes  of  heads  furnished 
on  this  machine  are  16  by 
30  inches  and  16  by  44 
inches.  The  drill  shown 
in  the  illustration  is 
equipped  with  a  head  16 
by  42  inches  in  size;  this 
machine  was  furnished  to 
a  motor  manufacturer  for 
drilling  six-cylinder  crank- 
cases  in  one  operation.  It 
is  built  along  simple  and 
sturdy  lines,  and  has 
ample  power  to  drive  high- 
speed drills  at  their  maxi- 
mum efficiency,  regardless 
of  speed. 

A  slnglo-pullcy  drive  is 
employed  .so  that  the  ma- 
chine may  be  belted  to  the 
llncahaft.  If  so  desired,  or 
if  individual  motor  drive  is  wanted  it  is  easily  applied.  The 
driving  pulloys  are  of  large  diameter  and  wide  face,  and  are 
mounted  on  Hyatt  roller  hearings.  The  speed-box  is  located  at 
the  top  of  the  column  and  three  changes  of  speeds  arc  provided 
by  the  sliding  gear  transmission.  The  gears  are  of  coarse  pitch 
and  wide  face,  and  are  hardened  and  ground.  Any  one  of 
the  three  available  speeds  is  obtained  by  shifting  the  hand 
lever  to  one  of  the  positions  marked  A,  B  and  C.  For  each 
speed  obtained  from  the  speed-box  there  are  two  Indepoiidont 
changes  of  spi-eds  In  the  head,  made  by  mtmns  of  the  slid- 
ing gearlnK  In  the  head.  These  changes  are  made  while  the 
machine  Is  running.  The  bearings  In  the  spord-hnx  are  also 
provided  with  Hyatt  high-duty  roller  hearings  which  Insure 
n  high  transmission  efndency.  The  speed-box  and  feed-box 
Kears  are  provided  with  the  ca.scade  system  of  lubrication. 
There   are    three    Independent    drill    feeds    whirh    permit    the 


Fif.    1.     Front  View  of    ■Natco" 


use  of  any  feed  with  either  of  the  three  double  drill  speeds 
that  are  available  in  the  head.  All  of  the  feed  changes  can 
be  made  while  the  machine  is  running.  The  feed-box  is 
located  at  the  base  of  the  column,  the  feed  gears  being  cut 
from  the  solid,  hardened  and  ground.  They  are  of  large 
diameter  and  run  at  moderate  speeds. 

The  machine  is  mounted  on  a  heavy  base  which  is  provided 
with  an  oil  channel  for  catching  the  overflow.  This  channel 
has  a  screen  pocket  through  which  the  cutting  lubricant  must 
flow  to  enter  the  tank  from  which  it  is  pumped  back  to  the 
tools.  The  pumps  employed  for  oiling  the  machine  and  de- 
livering cutting  lubricant  to  the  drills  are  independent  of 
each  other.  When  so  desired  the  base  of  the  machine  may 
be  provided  with  T-slots.  Any  head  which  may  be  furnished 
on  this  machine  may  be  equipped  with  various  combinations 
of  adjustable  spindles  and  cluster  boxes  for  drills  ranging 
in  size  from  %  to  1  inch  in  diameter.  The  head  is  provided 
with  power  feed  and  with  a  pilot  arm  to  facilitate  advancing 
and  returning  it  easily  and  rapidly.  The  power  feed  may  be 
tripped  either  automatically  or  by  hand.  The  head  is  counter- 
balanced by  means  of  three  chains  which  support  a  counter- 
weight within  the  column  and  also  additional  sectional 
counterweighting  in  the  rear  of  the  machine  to  compensate 
for  the  variations  in  the  number  of  arms  used. 

The  column  is  heavy 
and  rigid,  and  is  of  box 
section.  The  spindles  are 
made  of  special  steel,  hard- 
ened and  ground,  and  are 
provided  with  ball  thrust 
bearings  at  the  lower  end 
and  lock-nuts  at  the  upper 
end  to  take  up  any  end 
wear  that  may  develop. 
The  spindles  are  made  to 
carry  either  straight 
shank  or  Morse  taper 
shank  drills,  as  required. 
Individual  flexible  oil 
tubes  deliver  the  cutting 
lubricant  to  each  drill 
when  the  machine  is  work- 
ing on  steel  or  aluminum. 
The  bronze  bearings  which 
carry  the  drill  spindles 
are  provided  with  a  verti- 
cal adjustment  to  com- 
pensate for  variation  in 
drill  lengths.  This  adjust- 
ment is  secured  by  simply 
loosening  one  nut  which 
is  so  located  as  to  be  al- 
ways accessible.  When 
vertical  adjustment  is 
needed  it  is  not  necessary 
to  move  any  arm  from  its 
sot  position.  This  spindle 
adjustment  is  a  patented 
construction  and  holds  the 
bearing  rigidly  to  the  end 
of  the  arm ;  and  the  arm  may  be  moved  to  cover  any  layout 
within  the  range  of  the  head.  The  universal  joints  used  on 
all  "Natco"  drills  are  milled  from  the  solid  and  carefully 
hardened.  They  are  composed  of  only  five  pieces.  These 
universal  joints  are  guaranteed  for  two  years. 

One  of  the  most  important  features  of  this  machine,  which 
Is  used  exclusively  on  "Natco"  drills,  is  the  independent  drill 
speeds  In  the  head  which  give  two  Independent  changes  of 
speed  to  each  spindle  for  each  of  the  three  changes  of  speeds 
obtained  In  the  gear-box.  This  enables  large  and  small  holes 
to  be  drilled  simultaneously  at  correct  cutting  speeds.  It  is 
a  recognized  fact  that  It  Is  impractical  to  drive  drills  of 
different  sizes  at  the  same  speed  or  feed  per  reTolutlon.  The 
"Natco"  independent  drill  speod  feature  gives  approximately 
the  correct  speed  and  feed  for  each  size  drill  that  conies  within 
the  range  of  the  machine.     For  example,  using  V4-  and  Mnrh 
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Fig.   2.     Side  View  of   "Natco"  Drill  sho 


Fig.    1 


drills  in  cast  iron,  it  is  possible  to  secure  a  feed  of  4.72  inches 
per  minute.  For  this  purpose  the  speed-box  lever  is  shifted 
to  B  which  gives  547  revolutions  per  minute,  or  71.5  feet  per 
minute  as  the  peripheral  feed  of  the  i^-inch  drills  which  are 
fed  at  0.0086  inch  per  revolution.  By  shifting  the  driving 
pinion  in  the  head  which  drives  the  1-inch  drills,  these  drills 
can  be  driven  at  271  revolutions  per  minute,  or  71  feet  per 
minute  at  a  feed  per  revolution  of  0.0174  Inch. 
The  peripheral  velocity  of  the  drills  in  feed 
per  revolution  is  practically  the  same,  while  Jttf 

the  feed  of  the  %-inch  drills  is  only  one-half 
as  great  as  that  of  the  1-inch  drills. 


WATERBURY-FARREL   EYELET 
MACHINES 
The   multiple-plunger  press   illustrated   in   Fig.   1   is   styled 
an  "eyelet  machine,"  but  this  name  is  really  somewhat  mis- 
leading as  a  great  variety  of  products  other  than  eyelets  can 
be  produced.     This   fact  will  be  emphasized  by   reference  to 
Fig.  2,  which  shows  some  products  that  are  regularly  made 
on  it.     The  illustration  is  about  one-fourth  size,  and  bearing 
this    fact    in    mind    manufacturers    who    produce 
articles  of  the  character  for  which  this  machine  is 
adapted    will    be    able    to    gain    an    idea    of    its 
capacity.     The  following  description  will  make  it 
clear  that  work  which   involves   cutting  a   blank 
from  sheet  metal  and  then  performing  subsequent 
drawing,   forming,   piercing,   clipping   and   similar 
operations   on   it,   can   be  handled    in   an   efficient 
manner. 

Referring  again  to  Fig.  1,  it  will  be  seen  that 
the     machine     is     essentially    a    multiple-plunger 
press.      Different   numbers   of   plungers   are   built 
into   a   single   frame,   each   plunger  performing  a 
special  operation;  a  carrier  is  provided  to  transfer 
the  work  from  plunger  to  plunger.     As  all  opera- 
tions are  performed  in   rapid   succession,   the  ex- 
pense of  handling  is  reduced,  and  annealing  the 
work— which    is    frequently   required    where    indi- 
vidual  presses  are  used — is  avoided.     Experience 
has  shown  that  four  plungers  is  about  the  smallest 
number  that  can  be  used  to  advantage,  although 
three  plungers  are  successfully  employed   in  cer- 
tain cases.     The  standard  machines  are  built  with 
from   four   to   eight  plungers,   and   manufacturers 
are  advised  to  purchase  machines  with  at  least  six 
plungers.     Where  this  number  of  plungers  is  not 
required,  the  work  can  still  be  handled  with  ex- 
actly the  same  efficiency,  as  the  plungers  not  in 
use     remain     idle.       To     meet     special     require- 
ments,   machines    can    be    built    with    nine    or    ten    plungers. 
The  operation  of  the  machine  is  as  follows:     The  stock  in 
the  form  of  a  strip  of  uniform  width  is  carried  on  a  reel  at 
the  front  of  the  machine.     Before  entering  the  machine  the 
stock  passes  over  a  lubricating  sponge  box  and  then  through 
a  guide  to  a  pair  of  intermittent  ratchet  feed  rolls.     While 
the   feed  is  at  rest,   the  first  blanking  plunger  cuts  out  the 


LUFKIN   TAPE   THREADER 

Those  who  have  had  experience  in  the  use 
of  woven  or  steel  measuring  tapes,  know  that 
the  case  in  which  the  tape  is  rolled  up  when 
not  in  use  lasts  much  longer  than  the  tape 
itself.  This  is  due  to  the  fact  that  metal  tapes 
are  quite  easily  broken  and  the  woven  tapes 
become  frayed  at  the  edges  while  the  case  is 
still  quite  good.  As  the  case  represents  ap- 
proximately half  the  cost  of  the  complete  out- 
fit, it  is  obviously  a  desirable  feature  to  be 
able  to  put  a  new  tape  in  an  old  case.  For 
this  purpose,  the  Lufkin  Rule  Co.,  Saginaw, 
Mich.,  has  developed  a  device  styled  a  "tape 
threader"  which  enables  a  new  tape  to  be  in- 
serted in  a  case  in  this  way.  It  consists  of  a 
loop  and  stud  arrangement  by  means  of  which 
the  old  tape  may  be  readily  detached  from  the 
winding  drum  in  the  case  and  a  new  tape 
secured  to  the  winding  drum  in  its  place.  One 
of  these  threaders  will  now  be  furnished  with 
all  measuring  tapes  sold  by  the  Lufkin  Rule 
Co.,  thus  effecting  a  marked  economy  through 
the  possibility  of  fitting  new  tapes  into  old 
cases  when  necessary. 


Fig.    1.     standard   Watorbury-Farrel  Six   Plunger  Eyelet   Machine 
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stroke  of  the  cams  of  1^4  inch;  the  largest  machine  has  a 
distance  of  5  inches  from  center  to  center  of  the  plungers 
and  the  stroke  of  the  cams  is  4%  inches.  These  machines 
are  built  by  the  Waterbury  Farrel  Foundry  &  Machine  Co., 
Watcrbury,  Conn. 


Fir-    2.      Examples  of  Work  done  by  Waterbury-Forrel  Eyelet  Machine 

blank  on  its  downward  stroke  and  carries  it  through  the  die 
into  a  socket  in  the  transfer  slide.  The  scrap  metal  goes  on 
through  the  machine  and  is  rolled  up  on  a  second  reel.  The 
transfer  slide  is  then  moved  to  the  left  by  the  action  of  the 
side  camshaft  and  carries  the  blank  to  the  second  plunger. 
At  this  point  the  second  plunger  with  its  forming  punch 
comes  down  and  draws  the  blank  through  the  transfer  slide 
into  the  first  cupping  die.  The  transfer  slide  now  recedes 
and  on  the  upstroke  of  the  second  plunger  a  knockout,  which 


CIRCULAR   ATTACHMENT   FOR 
CLEVELAND   PLANERS 

Cleveland  Planer  Works,  3150-3152  Superior  Ave..  Cleve- 
land. Ohio,  recently  built  a  circular  planing  attachment  for 
use  on  a  Cleveland  planer  used  in  the  works  of  a  bridge  and 
iron  company.  The  planer  equipped  with  this  circular  at- 
tachment is  illustrated  in  Fig.  1,  and  Fig.  2  shows  a  closer 
view  of  the  circular  table.  Curved  work  with  radii  ranging 
from  5  to  15  feet  can  be  planed  on  this  attachment  by  ad- 
justing the  position  of  the  center  about  which  the  circular 
table  swings  to  different  points  on  the  truss  which  supports 
the  center.  In  order  to  provide  for  planing  a  surface  at  an 
angle,  as  would  be  necessary  on  curved  tracks  and  similar 
work,  a  special  planing  head  is  pro\'ided  which  can  be  set  to 
different  angles.  This  head  is  clearly  shown  in  the 
illustration. 

There  is  a  stud  set  in  the  regular  planer  table  and  a  second 
stud  in  the  circular  table,  these  two  studs  being  connected  by 
a  link.  In  this  way  the  circular  table  is  drawn  back  and 
forth  by  the  planer  table.  The  circular  table  is  held  down  on 
the  planer  table  by  means  of  extension  plates.  Thus, 
the  circular  table  is  free  to  swing  on  the  required  arc  when 
the  center  about  which  it  swings  is  adjusted  to  different 
positions  on  the  horizontal  truss.  The  work  to  be  planed  is 
fastened  to  the  circular  table  in  the  usual  way,  by  means  of 
T-slots  and  bolts. 


Is  actuated  by  a  cam  motion  on  the  lower  shaft,  pushes  the 
shell  out  of  the  die  into  a  pair  of  fingers  held  on  the  transfer 
slide.  The  next  advance  of  the  transfer  slide  carries  the 
work  on  to  the  third  plunger  and  at  the  same  time  brings  a 
second  blank  forward  to  the  second  plunger.  This  sequence 
of  operations  continues  until  the  work  is  completed,  when  it 
drops  out  through  a  delivery  tube  located  at  the  left-hand 
side  of  the  machine.  Similar  tubes  are  provided  at  each 
station  where  piercing  or  clipping  operations  are  performed. 
which  deliver  the  scrap  metal  into  retainers  placed  in  a  con- 
venient position  to  receive  it. 

It  Is  not  within  the  scope  of  this  article  to  enter  into  detail 
In  regard  to  the  design  and  construction  of  the  machine. 
Let  It  sufUce  to  say  that  the  noteworthy  improvements  con- 
sist of  the  substitution  of  a  cam-actuated  transfer  slide  In 
place  of  the  old  crank-operated  slide.  This  change  was  made 
to  eliminate  trouble  resulting  from  the  use  of  a  crank  for 
this  purpose,  which  was  found  to  be  noisy,  unmechanlcal  and 
to  give  trouble  on  account  of  the  liability  of  the  side  stud  tn 
break,  thus  resulting  In  a  loss  of  time  and  frequent  daniaKc 
to  the  tools.  An  Improved  form  of  adjustable  stripper  Is 
also  used  and  Improved  fingers  on  the  transfer  slide  prn 
vide  for  moving  the  work  from  plunger  to  phinger  for  tln' 
vnrlou.t  operations. 

Machines  of  this  type  are  made  In  seven  different  sizes 
This  does  not  refer  to  the  number  of  plungers  on  the  prenp 
but  to  the  distance  from  renter  to  center  of  the  plungers  and 
the  stroke  of  the  cams.  Machines  of  each  size  are  made  with 
the  different  numbers  of  plungers  referred  to  In  a  previous 
article.  The  smallest  machine  of  the  series  has  a  distance  of 
1%  Inch  from  center  to  center  of  the  plungers  and  a  standard 


BUFFALO  UPRIGHT 
DRILL 
One  of  the  latest  products  brought 
out  by  the  Buffalo  Forge  Co..  Buffalo,  N.  Y.,  consists  of  a 
20-inch  upright  drill  which, is  shown  in  the  accompanying 
illustration.  It  will  be  seen  by  referring  to  the  engra%ing, 
that  the  tabic  of  this  machine  is  raised  or  lowered  by  means  of 
a  screw  and  handwheel;  this  screw  is  provided  with  a  ball- 
thrust  bearing  at  its  lower  end  so  as  to  make  the  movement  of 
the  table  as  smooth  and  easy  as  possible.    In  order  to  provide 
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for  handling  large  work,  the  design  is  such  that  the  table  can 
be  swung  out  of  the  way;  T-slots  are  machined  in  the  base 
of  the  drill  and  large  work  can  be  secured  in  place  on  the 
base. 

This  drill  press  is  equipped  with  either  lever,  wheel  or 
power  feed.  In  order  to  provide  suitable  leverages  for  vari- 
ous drilling  operations,  the  position  of  the  hand  lever  in  the 
hub  is  made  adjustable.     A  spring  is  located  in  a  socket  in 


Buffalo  20-inch  Drill   equipped   with   Wheel,    Lever 


this  hub  and  the  pressure  provided  in  this  way  is  sufflcient 
to  hold  the  lever  in  any  required  position.  Suppose  the  oper- 
ator is  changing  the  drill  press  over  for  a  heavier  operation. 
It  is  merely  necessary  for  him  to  pull  the  lever  out  to  a 
position  which  will  give  the  required  leverage  and  the  spring 
will  then  hold  it  in  this  position.  Where  one  class  of  work 
is  to  be  handled  for  a  considerable  length  of  time,  the  lever 
can  be  permanently  clamped  in  place  by  tightening  up  a 
wing  nut. 

For  using  either  the  wheel  or  power  feed,  the  worm  is 
brought  into  engagement  with  the  worm-wheel  and  held  in 
place  by  means  of  a  latch  located  at  the  left-hand  side  of 
the  machine.  The  arrangement  of  the  drive  will  be  readily 
understood  from  the  illustration  without  requiring  further 
description.  It  will,  of  course,  be  evident  that  when  the 
wheel  feed  is  used  the  worm  is  rotated  by  turning  the  hand- 
wheel.  When  it  is  desired  to  use  the  power  feed,  it  is  neces- 
sary to  tighten  up  a  screw  at  the  front  of  the  handwheel 
hub.  This  draws  up  a  friction  in  the  bevel  gear  which  trans- 
mits power  to  the  worm,  and  in  this  way  the  power  feed  is 
secured,  doing  away  with  the  necessity  of  rotating  the  worm 
by  means  of  the  handwheel. 

Another  feature  of  this  machine  is  the  ease  with  which 
the  back-gears  may  be  engaged  or  disengaged.  To  throw  the 
gears  into  engagement,  it  is  merely  necessary  to  operate  a 
small  lever  located  near  the  top  of  the  machine  on  the  left- 
hand  side.  This  brings  the  gears  into  mesh.  When  it  is  re- 
quired to  drive  direct,  the  back-gears  are  disengaged.  Located 
on  the  end  of  the  pulley  shaft,  there  is  a  disk  which  has  a 
hole  in  it  to  receive  a  tapered  pin.  This  pin  is  carried  in 
the  gear  at  the  end  of  the  norizontal  shaft  at  the  top  of  the 
drill  press,  and  by  entering  the  pin  in  the  hole  in  the  disk, 
the  direct  drive  is  secured. 


The  spindle  is  mounted  in  ball  bearings  and  is  counter- 
weighted  inside  the  column  of  the  machine.  It  will  be  seen 
that  the  column  is  made  in  two  sections  which  are  bolted 
together.  Ample  strength  is  secured  in  this  way  and  a  con- 
siderable advantage  in  machining  the  drill  press  columns  is 
secured  by  having  smaller  castings  to  work  with.  The  ma- 
chine can  be  arranged  for  belt  drive,  for  direct-connected 
motor  drive  or  for  individual  motor  drive  with  the  power 
transmitted  from  the  motor  to  the  pulley  of  the  machine  by 
belt.  The  principal  dimensions  are  as  follows:  Maximum 
distance  between  spindle  and  base,  41%  inches;  maximum 
distance  between  spindle  and  table,  25%  inches;  drills  to  the 
center  of  a  20-inch  circle;  available  feeds,  0.004,  0.007  and 
0.012  inch  per  revolution;  maximum  movement  of  spindle, 
8'^  inches;  spindle  bored  for  No.  3  Morse  taper;  and  weight 
of  machine,  725  pounds. 


RICKERT-SHAFER   TAPPING  MACHINE 

The  Rickert-Shafer  Co.,  Erie,  Pa.,  has  recently  added  to  its 
line  a  tapping  machine  the  design  of  which  marks  a  de- 
parture from  that  of  other  tapping  machines.  The  drive  is 
of  the  friction  type,  the  mechanism  consisting  of  a  metallic 
disk  mounted  between  two  friction  driving  wheels.  The 
metal  disk  is  of  aluminum  and  the  driving  wheels  of  fric- 
tion board.  By  moving  the  work  forward,  the  disk  is  thrown 
against  the  rear  or  tapping  friction,  while  pulling  the  work 
backward  brings  the  disk  into  contact  with  the  forward  or 
reverse  friction  wheel.  The  friction  wheels  are  mounted  at 
right  angles  to  the  disk,  as  shown  in  the  illustration,  and 
are  beveled  at  such  an  angle  that  the  maximum  pulling 
power  is  secured. 


Rickert-Shafer    Horizontal    Tapping:    Machine    with    Friction    Drive 

Another  interesting  feature  of  the  machine  is  that  it  is 
driven  by  a  single  belt  which  comes  down  around  the  rear 
or  tapping  friction  wheel  and  then  up  around  the  front  or 
reverse  friction  wheel.  It  will  be  evident  from  this  descrip- 
tion that  both  of  the  friction  wheels  rotate  in  the  same 
direction  and  the  reversal  of  the  tap  is  due  to  the  fact  that 
the  disk  engages  the  friction  wheels  on  opposite  sides.     The 
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standard  equipment  consists  of  a  small  work-table  provided 
with  a  stop  whicli  can  be  swung  out  of  the  way  when  not 
wanted,  and  with  an  auxiliary  work-slide  of  the  vertical  type 
against  which  flat  work  can  be  held.  This  slide  is  provided 
with  a  small  stop  collar.  The  machine  has  a  capacity  of 
5/16  inch  and  of  %  inch  for  re-tapping.  It  is  built  with  a 
base  as  shown  in  the  illustration  or  as  a  bench  type  machine. 


No.  2  Morse  taper  sockets.  The  range  of  center  distances  of 
these  heads  is  from  1  inch  up  to  18  inches  and  is  dependent 
upon  the  length  of  the  rail.  The  head  is  so  arranged  that  it 
can  be  used  for  tapping  as  well  as  drilling  operations. 


SELLEW   AUXILIARY   DRILL   HEAD 

The  au.xiliary  drill  head  shown  in  the  accompanying  illus- 
trations is  the  latest  product  of  the  Sellew  Machine  Tool  Co., 
Pawtucket,  R.  I.  This  is  known  as  the  Sellew  "straight 
line,"  adjustable  drill  head  because  the  spindles  are  placed 
in  a  straight  line.    Experience  has  shown  that  there  is  almost 


Fig.    1.      Sellew    "Straight    Line"    Auxiliary   Drill    Head 

as  much  drilling  done  in  a  straight  line  as  in  circular  forma- 
tions but  up  to  the  present,  no  auxiliary  drill  head  has  been 
made  with  the  drills  located  in  this  way.  The  head  consists 
of  a  main  casting  or  rail,  upon  which  the  spindle  boxes  are 
bolted  and  means  are  provided  for  adjusting  the  positions  of 
the  spindles  along  the  rail.  The  rail  is  bolted  to  a  sleeve 
which  connects  it  to  the  drill  press,  the  sleeve  being  split  at 
its  upper  end  for  clamping  to  the  quill  of  the  drill  press 
spindle.  This  sleeve  is  interchangeable  with  other  types  of 
adjustable  drill  heads  made  by  this  company.  This  is  a 
feature  of  particular  advantage,  where  different  beads  are  to 
be  used  on  the  same  machine. 

It  will  be  seen  that  the  drill  spindle  intermediate  gear  is 
mounted   in  a  horizontal   position   on   the  rail;    this  gear  is 


Fig.    >.      Oppoaitn   Side   of   Sxllnw   Drill    Hi 


mounted  In  double  annular  ball  bearlnics  at  the  center,  while 
annular  and  thniHt  ball  bparlngs  arc  used  at  each  end.  It 
\n  driven  by  the  center  spindle  which  (Its  Into  the  taper  hole 
of  the  aplndle  of  the  drill  press.  The  spindles  on  the  head 
are  provided  with  Morse  taper  holes  and  they  arc  mounted 
in  bronze  bushed  benrluKS.  The  thrust  is  taken  by  ball 
bearings.  The  spiral  gears  on  the  nplndlpd  are  enclosed. 
This  head  Is  made  In  threp  gl/.es,  known  as  Nos.  1.  2  and  3, 
the  smallest  of  which  Is  suitable  for  use  on  sensitive  drIllinK 
marhlnes  fltted  with  small  drill  rhucks.  The  medium  size  Is 
arranged  for  use  with  either  drill  chucks  or  No.  1  Morse 
taper  Rorketa,  while  the  largest  head   Is  snltAble  for  use  with 


FERRACUTE  ADJUSTABLE  BED  PRESS 
The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  is  now  building 
a  series  of  punch  presses  provided  with  adjustable  beds.  The 
illustration  shows  the  style  PAS  press  which  is  the  third 
size;  there  are  six  presses  in  the  series.  Above  the  throat, 
the  design  of  these  presses  is  the  same  as  that  of  preceding 
machines  built  by  this  company.  They  have  heavy  flywheels 
mounted  on  shafts  which  run  in  phosphor-bronze  bearings, 
pin-clutches  and  50-point  carbon  steel  shafts. 

The  bed  of  the  style  PA3  press  is  supported  by  a  3-inch 
steel  stud  and  bolted  to  the  frame  by  four  1%-inch  steel 
bolts.  An  adjustment  of  11  inches  from  the  standard  height 
is  provided  which,  added  to  the  3-inch  ram  adjustment,  gives 
a  total  adjustment  of  14  inches.  This  makes  the  press  par- 
ticularly suitable  for  use  in  connection  with  a  variety  of 
high  dies. 


Ferracute   Adjuatabia  Bod  Punch   Preaa 

A  hinge  at  the  side  of  the  press  enables  the  bed  to  be 
swung  out  of  the  way  when  the  machine  Is  to  be  used  as  a 
horning  press.  The  principal  dimensions  of  the  machine 
are  as  follows:  Diameter  of  horn-hole,  6  inches;  height 
from  the  top  of  the  horn-hole  to  the  bottom  of  the  ram  at 
the  top  stroke  and  adjustment,  7  Inches:  size  of  hole  In  bed, 
7  by  4  Inches;  pressure  exerted  by  style  PA3  press,  3fi  tons; 
and  weight  of  machine.  Including  bolster  plate,  4900  pounds. 


WILLIAMSON   METAL-CUTTING 
BAND   SAW 

The  Wllllanison  metnlcuttlng  band  saw  which  Is  Illus- 
trated herewith  Is  built  by  H.  C.  Williamson.  1840  West  Lake 
St.,  Chicago,  III.  The  construction  of  this  machine  Is  such 
that  any  length  of  stock  can  be  cut  off,  the  wheels  being  so 
arranged  that  the  "Idle  side"  of  the  saw  Is  carried  back  over 
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a  wheel  located  directly  behind  the  wheel  over  which  the 
"cutting  side"  of  the  saw  runs.  The  table  is  provided  with 
holes  for  strapping  work  in  place  and  the  swivel  back  and 
vise  provide  for  cutting  at  any  desired  angle.  When  so  de- 
sired, the  vise  and  back  can  be  removed  from  the  table  to 
leave  a  perfectly  flat  surface  on  which  special  work  can  be 
held.  The  operation  of  the  machine  is  said  to  be  so  simple 
that  an  apprentice  can  run  it,  as  the  feed  is  automatic  and 
the  machine  practically  takes  care  of  itself  after  it  has 
been  started.  An  automatic  stop  shuts  off  the  power  when 
the  cut  is  finished.  When  idle,  the  frame  which  supports  the 
wheels  over  which  the  saw  runs  stands  upright.  In  starting 
a  cut,  the  operator  takes  hold  of  a  handle  at  the  front  of  the 
frame  and  draws  it  forward  to  bring  the  saw  into  contact 
with  the  work.  The  machine  then  feeds  itself  by  the  action 
of  gravity  without  requiring  further  attention  from  the 
operator. 

As  previously  stated,  an  automatic  stop  shuts  off  the  power 
when  the  cut  is  finished,  and  a  spring  retards  the  forward 
movement  of  the  frame  so  that  an  even  feed  pressure  is  se- 
cured at  all  times.  The  pulleys  are  flanged  so  that  the  saw 
never  runs  off,  and  a  handwheel  provides  for  tightening  the 
saw  to  the  required  tension.     Ample  adjustment  is  provided. 


H.    C.   Willia 


Metal-cutting  Band  Saw 


and  in  the  event  of  the  saw  breaking,  it  can  be  brazed 
together  and  continue  to  give  good  service.  It  is  said  that  a 
tooth  is  very  seldom  broken  from  a  blade  used  on  this  ma- 
chine and  that  a  %-inch  round  bar  can  be  cut  off  just  as  satis- 
factorily as  a  bar  10  inches  in  diameter.  Tool  steel  can  be 
cut  as  well  as  soft  steel  and  the  capacity  of  the  machine  is 
for  structural  steel  up  to  the  size  of  a  12-inch  I-beam  or 
round  bars  up  to  10  inches  in  diameter.  An  idea  of  the  rate 
at  which  cutting  is  done  may  be  gathered  from  the  fact  that 
the  machine  will  cut  a  3-inch  round  bar  in  7  minutes.  A  con- 
venient feature  of  this  machine  is  that  the  table  is  only  20 
inches  above  the  floor  level,  so  that  it  is  an  easy  matter  to 
handle  heavy  bars,  axles,  etc.,  which  are  to  be  cut.  The 
power  requirements  of  the  machine  are  exceptionally  low, 
only  one-half  horsepower  being  required  to  drive  the  saw. 
The  principal  dimensions  are  as  follows:  Size  of  blade,  20 
feet  9  inches  long  by  %  inch  wide;  floor  space  occupied  by 
machine,  36  by  50  inches;  weight,  approximately  900  pounds. 


WESTERN  ELEVATING  PLATFORM  TRUCK 

The  Western  Tool  &  Mfg.  Co.,  Springfield,  Ohio,  has  added 
to  its  line  of  shop  furniture  the  elevating  platform  truck 
which  is  Illustrated  in  Figs.  1  and  2.  Referring  to  these 
illustrations,  it  will  be  noted  that  the  usual  form  of  auxiliary 
loading    platform    is    used    in    connection    with    this    truck. 


Fig.  1  shows  a  truck  under  the  platform  with  the  handle 
pulled  down  into  the  "running  position."  With  the  handle 
in  this  position,  the  auxiliary  platform  is  raised  so  that  the 
skids  are  clear  of  the  floor  and  the  load  on  the  platform  can 
be  pulled  along  by  the  truck. 

In  Fig.  2,  the  handle  has  been  raised  to  the  vertical  posi- 
tion.    This  allows  the  truck  to  drop,  causing  the  skids  under 


Fig.   1.     Western  Elevating  Truck  with  Handle  in   "Running  Position" 

the  auxiliary  platform  to  rest  on  the  floor.  The  truck  can 
then  be  drawn  out  from  under  the  platform  and  taken  to 
some  other  location,  where  it  may  be  required.  It  will  be 
evident  that  this  form  of  truck  enables  cheap  loading  plat- 
forms to  be  used  for  storage  purposes  and  only  a  sufBcient 
number  of  trucks  for  transferring  material  about  the  plant 
need  be  purchased.  The  top  of  the  Western  truck  is  17  by  23 
inches  in  size  and  it  elevates  li{.  inch.  The  wheels  run  on 
roller  bearings  and  the  swivel  joint  is  also  provided  with  a 
roller  bearing.  The  truck  is  built  along  exceptionally  strong 
lines  so  that  it  will  wear  almost  indefinitely. 


EPICASSIT- 


-A   PROTECTIVE   METAL 
COATING 


Epicassit  is  a  German  material  which  serves  to  protect 
metals  against  corrosion.  It  consists  of  pure  tin,  pure  lead 
or  an  alloy  of  these  two  metals  in  various  proportions.  An 
alloy  of  lead,  tin  and  zinc  can  also  be  used  satisfactorily. 
The    metal    is    reduced    to    a    powdered    condition    and    this 


raised   to   lower 


powder  is  mixed  with  "Epicassit  fluid"  to  the  consistency 
of  a  thick,  creamy  paint.  This  is  applied  with  a  stiff  bristle 
brush  and  then  melted  onto  the  surface  to  be  coated  by 
heating  the  article.  Any  clean  source  of  heat  may  be  em- 
ployed, such  as  a  blow-torch,  a  clean  fire  or  an  oven.  The 
coating  will  not  run  any  more  than  paint,  thus  making  it 
possible  to  cover  vertical  or  inverted  surfaces  'with  a  pro- 
tective coating  of  tin,  lead  or  zinc. 

Epicassit  does  not  compete  with  dip-coating  methods,  where 
such  methods  are  available,  but  it  covers  a  peculiar  field  of 
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its  own.  Structural 
iron  work,  water  tanks 
and  towers,  bridges 
and  many  other 
classes  of  metal  work 
may  be  galvanized 
after  erection,  thus 
giving  them  a  high  re- 
sistance against  dam- 
age from  water,  acid, 
ammoniacal  fumes  or 
salt  water.  The  dam- 
age done  in  the  erect- 
ing field  to  stock 
which  has  been  gal- 
vanized at  the  mill 
may  also  be  repaired 
with  Epicassit.  No 
subsequent  painting  is 
necessary,  but  when 
painting  is  desirable, 
the  Epicassit  sub-sur- 
face will  prevent  blis- 
tering or  flaking  off  of 
the  paint,  which  is 
usually  caused  from 
rusting  of  the  metal 
under  the  paint.  As 
Epicassit    takes    paint 

well,  it  effects  an  economy  in  both  paint  and  labor. 
In  making  local  repairs  of  vats,  tanks,  etc.,  or  in  entirely 
recoating  worn  surfaces,  Epicassit  is  particularly  useful,  as 
it  avoids  the  necessity  of  dismantling  the  equipment,  shipping 
it  to  the  dipping  plant,  and  then  remounting  it.  Aside  from 
the  cost  of  freight  and  labor  incident  to  such  a  method  of 
procedure,  the  saving  of  time  which  results  is  a  very  impor- 
tant factor.  It  has  also  been  found  that  babbitt  adheres 
more  securely  to  cast-iron  bearing  boxes  which  have  been 
given  a  preliminary  coating  of  this  material.  Soldering  of 
cast  iron  is  also  greatly  facilitated  where  a  sub-surface  of 
Epicassit  is  used.  Hess  &  Son,  1031  Chestnut  St.,  Phila- 
delphia, Pa.,  are  American  agents  for  this  product  which  has 
been  in  successful  use  in  Germany  for  a  number  of  years. 


chine  is  known  as  the 
16-18-inch  lathe,  not 
because  it  is  a  gap 
lathe  but  with  the 
idea  of  giving  the  ex- 
act swing.  Most  16- 
inch  lathes  swing 
from  16 Vi  to  18  inches, 
and  as  a  result  the 
purchaser  does  not 
know  what  swing  his 
machine  has  until  he 
has  had'  an  oppor- 
tunity of  going  over 
its  dimensions. 

The  head  is  back- 
geared  in  the  ratio  of 
91^1  to  1.  The  spindle 
runs  in  bronze-bushed 
bearings,  and  the  hole 
through  the  spindle  is 
1%  inch  in  diameter. 
The  taper  hole  is 
bored  No.  3  Morse 
taper.  The  machine 
has  a  capacity  for 
cutting   from   1   to   56 


BARNES  SCREW-CUTTING  ENGINE  LATHE 

The  .scriwciitting  engine  lathe,  front  and  end  views  of 
which  arp  shown  in  Figs.  1  and  2,  is  the  latest  product  of  the 
W.  F.  &  John  Barnes  Co.,  231  Ruby  St.,  Rockford,  111.  In  de- 
signing this  machine,  the  requirements  of  the  garage  and  re- 
pair shop  were  borne  in  mind,  in  addition  to  the  work  done 
by  a  lathe  of  this  type  in  manufacturing  plants.  Ample 
strength  and  convenience  of  operation  are  provided.     The  ma- 


threads  per  inch.'  The 

Gould  &   Eberhardt  Vertical   Cutting  Uultiple-spindle  Gear-cutting  Machine  lead-SCrew     Is     1     7/16 

inch  in  diameter.  Shitting  a  lever  to  the  right  or  left  provides 
four  changes  of  feed  without  the  necessity  of  changing  gears. 
With  this  lever  the  feed  can  be  instantly  reversed;  the  cross- 
feed  of  the  tool  carriage  is  governed  in  the  same  way.  The 
regular  equipment  of  the  machine  consists  of  one  large  and 
one  small  faceplate,  one  center-rest,  two  tool-steel  centers,  a 
set  of  eighteen  gears  which  provide  for  cutting  the  range  of 
threads  previously  mentioned,  a  countershaft  and  the  neces- 
sary wrenches.  A  taper  attachment  and  follow-rest  can  also 
be  provided  for  use  on  this  machine.  The  principal  dimen- 
sions are  as  follows:  Swing  over  bed,  18  Inches;  and  swing 
over  carriage,  12  inches.  When  made  with  a  6-foot  bed,  the 
machine  has  a  maximum  capacity  of  2  feet  8  inches  between 
centers,  and  a  net  weight  of  1815  pounds.  Built  with  an 
8-foot  bed,  the  lathe  has  a  capacity  of  4  feet  8  inches  between 
centers  and  a  net  weight  of  2025  pounds. 


GOULD  &  EBERHARDT  MULTIPLE-SPINDLE 
GEAR-CUTTING  MACHINE 
In  the  February,  lltll.  number  of  Mai  hinehv.  a  24  by  8 
inch  vertical  cutting  multiple-spindle  gear-cutting  machine 
built  by  Gould  &  Eberhardt,  Newark,  N.  J.,  was  illustrated 
and  described.    This  company  has  recently  added  to  its  line  a 


of  W.   F.  4  John  Bamoa  Bcrow-ruttinr  Engine  Latho 
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machine  of  similar  de- 
sign. The  new  ma- 
chine is  much  larger, 
however,  as  it  is  rated 
at  60  by  16  inches 
when  furnished  for 
cutting  spur  gears, 
and  at  48  by  12  inches 
when  built  for  cutting 
both  spur  and  bevel 
gears.  The  capacity 
of  this  machine  is  for 
cutting  up  to  lio  dia- 
metral pitch  in  cast 
iron  and  2  diametral 
pitch  in  steel.  The  il- 
lustration shows  the 
48  by  12  inch  com- 
bination spur  and 
bevel  gear  machine 
equipped  with  a  mul- 
tiple-spindle head  at- 
tachment for  roughing 
out  two  large  bevel 
gears  at  a  time.  The 
machine  is  built  for 
use  in  roughing  out 
bevel   gears   for   auto-  ^'^-  ^-    ^"°*  '^'"'^  °^  Hendey 

mobile  trucks,  and  meets  the  requirements  of  work  that  is  too 
heavy  for  the  smaller  machine  which  was  described  in  the 
article  previously  referred  to.  The  design  has  been  improved 
in  certain  respects  so  that  the  new  machine  not  only  has  a 
greater  capacity  but  is  a  more  efficient  producer. 

The  design  of  the  base  and  stanchion  is  the  same  as  in  the 
smaller  machine,  that  is,  they  are  cast  in  one  piece.  This 
provides  a  rigid  structure  on  which  to  mount  the  cutter-slide. 
The  base  is  designed  to  give  ample  support  to  the  work-table 
and  when  furnished  for  cutting  bevel  gears,  the  table  is  pro- 
vided with  rigid  supports  on  each  side  of  the  base,  which  may 
be  adjusted  to  suit  the  various  angles  of  the  table.  The 
machine  shown  in  the  illustration  was  photographed  with 
these  supports  disconnected  from  the  table,  but  the  idea  will 
be  apparent  from  the  illustration.  The  supports,  acting  in 
conjunction  with  the  worm,  worm  sector  and  the  clamping 
screw,  assure  a  rigid  support  for  the  work.  The  cutter-slide 
is  exceptionally  long, 
giving  a  long  narrow 
guide  to  the  cutter; 
this  tends  to  main- 
tain a  more  perma- 
nent alignment  of  the 
cutter-slide  than 
would  otherwise  be 
possible. 

The  large  flywheel 
at  one  end  of  the  cut- 
ter-spindle serves  to 
equalize  the  action  of 
the  cutter  and  in- 
crease the  eflSciency 
of  the  machine.  The 
vertical  cutting  or 
anvil  principle  works 
out  particularly  well 
on  this  large  machine, 
the  heavy  gear  blanks 
when  resting  in  a 
horizontal  position  be- 
ing very  securely  held 
for  cutting.  The 
weight  of  the  blank 
is  evenly  distributed 
over  the  table  and  the 
entire  rim  is  ade- 
quately supported.  In 
the  case  of  two  bevel 


gears  which  are  to  be 
roughed  out  at  one 
time — for  which  pur- 
pose the  machine 
shown  in  the  illustra- 
tion is  intended — the 
blanks  are  mounted 
on  the  tilted  table  and 
the  entire  rim  or  face 
of  the  blank  is  backed 
up  by  means  of  special 
hardened  plates.  The 
vertical  cutting  prin- 
ciple necessitates  tilt- 
ing the  work-slide  less 
than  if  the  cutter-slide 
tilted  with  the  work 
held  on  a  horizontal 
mandrel. 

As  already  stated, 
the  machine  is  de- 
signed along  the  same 
lines  as  the  smaller 
size  of  vertical-cutting 
gear-cutting  machines 
built  by  Gould  & 
Eberhardt.  It  is  pro- 
vided with  a  positive 
quick-change  teed  gear-box,  which 
gives  sixteen  changes  of  teed  arranged  in  geometrical  pro- 
gression; a  safety  lever  mechanism  whereby  the  move- 
ments of  the  cutter-slide  and  indexing  of  the  work-table  are 
interlocked,  so  that  one  cannot  operate  while  the  other  is  in 
action.  All  gears  are  of  hardened  steel;  all  bearings  receiv- 
ing thrust  loads  are  equipped  with  ball  thrust  bearings;  the 
drive  is  through  a  single  pulley;  and  all  exposed  parts  of  the, 
mechanism  are  adequately  protected  to  provide  for  the  safety 
of  the  operator. 


No.    16  Duplex   Lincoln   Miller 

indexing    mechanism;    a 


HENDEY  NO.  16  DUPLEX  LINCOLN 
MILLER 

The  No.  16  duplex  Lincoln  miller,  front  and  rear  views  of 
which  are  shown  in  Figs.  1  and  2,  is  a  recent  product  of  the 
Hendey  Machine  Co.,  Torrington,  Conn.  This  machine  is  of 
exceptionally  heavy  design  to  adapt  it  for  the  most  exacting 

requirements  of  high- 
speed production.  The 
bed  has  an  extra  wide 
top  with  a  square  lock 
for  supporting  and 
aligning  the  head- 
stocks  and  saddle. 
The  main  spindles  of 
the  machine  have 
tapered  journals  on 
the  front  ends  which 
run  in  annular  bear- 
ings lined  with  Lumen 
metal ;  the  spindles 
are  bored  No.  12 
Brown  &  Sharpe  taper 
and  the  noses  are 
threaded.  An  arched 
bar  is  cast  integral 
with  the  power  shaft 
bearings  to  assist  in 
maintaining  their 
alignment.  The  spin- 
dles have  unit  control 
to  provide  for  elevat- 
ing or  lowering  them 
simultaneously.  The 
overhead  arm  or  tie- 
bar  has  three  pend- 
ants for  supporting 
the  arbor,  these  pend- 
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ants  being  fitted  with  split  bearings  which  are  hinged  so  that 
the  bottom  half  falls  away  to  facilitate  quick  removal  of  the 
arbor.  The  table  is  fitted  with  power  quick  return  and  is 
geared  for  a  speed  of  approximately  100  inches  per  minute. 
High  sides  are  provided  on  the  table  for  confining  the  cutting 
lubricant.  The  machine  is  made  with  different  lengths  of  bed 
and  furnished  with  tables  of  different  working  dimensions.  It 
is  equipped  either  with  or  without  an  oil  pan,  pump  and  pip- 
ing, according  to  the  requirements  of  different  users. 


ANDERSON   ROLLED   GEARS 

In  the  November,  1910,  number  of  M.vciiixery,  a  descrip- 
tion was  published  of  a  machine  developed  by  H.  N. 
Anderson,  chief  engineer  of  the  Speedwell  Motor  Car  Co., 
Dayton,  Ohio,  for  the  purpose  of  producing  gears  by  a  method 
styled  the  "molding-generating  process."  By  this  method  the 
gear  blank  is  heated  to  a  forging  temperature  and  rolled  in 
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Fig-.    1. 


rolled    by    the    Ande 


Process 


contact  with  a  roller  in  which  accurate  gear  teeth  of  the  re- 
quired size  have  been'  cut.  This  results  in  forming  the  teeth 
in  the  gear  blank.  At  the  time  the  article  referred  to  was 
published,  gears  were  being  produced  by  this  method  on  a 
commercial  basis,  but  the  results  obtained  were  somewhat 
crude.     The  metal  displaced  in  rolling  the  teeth  in  the  gear 


Tig.    8.     Bevel  Gears  rolled  by  the  Anderson  Process 

blank  was  forced  out  to  the  sides  of  the  blank,  thus  leaving 
an  irregular  surface  from  which  It  was  necessary  to  trim  the 
flash. 

This  method  of  producing  gears  has  been  steadily  improv- 
ing and  the  Anderson  Rolled  Gear  Co.,  Cleveland.  Ohio,  has 
now  been  formed  for  the  purpose  of  manufacturing  gears  by 
this  method.  As  produced  at  the  present  time,  the  metal 
displaced  in  rolling  IIk-  K'-iir  teeth  Is  prevented  from  flowing 


out  at  the  sides  of  the  gear.  The  result  of  rolling  the  teeth 
in  gears,  under  these  conditions,  is  that  the  metal  is  com- 
pressed and  its  strength  is  said  to  be  considerably  increased. 
The  accompanying  illustrations  show  examples  of  spur,  bevel 
and  herringbone  gears  produced  by  this  process,  from  which 
an  idea  can  be  gathered  of  the  excellence  of  the  work  that  is 
secured.  The  Anderson  Rolled  Gear  Co.  is  prepared  to  take 
orders  for  gears  produced  by  this  method,  but  the  company 
does  not  inten*  to  build  gear-rolling  machines  for  the  market. 


SELF-STARTING   ALTERNATING- 
CURRENT   MOTORS 

The  distinctive  feature  of  a  line  of  small  self-starting, 
alternating-current  motors  which  has  been  placed  on  the 
market  by  the  Electric  Specialty  Co.,  Stamford,  Conn.,  con- 
sists of  the  elimination  of  the  usual  starting  clutch,  ow-ing  to 
the  inherent  difficulties  arising  from  its  use.  A  special  split- 
phase  winding  has  been  used  which  gives  a  starting  torque 
and  overload  capacity  of  175  per  cent  of  the  full  load  rating. 
In  designing  these 
motors,  special  at- 
tention has  been 
given  to  the  elimina- 
tion of  all  magnetic 
"hum,"  making  them 
especially  adapted 
for  use  on  musical 
instruments  and  for 
driving  office  and 
household  fixtures 
where  such  a  noise 
is  objectionable.  Par- 
ticular care  has  also 
been  given  to  the 
prevention  of  tem- 
perature rise  which 
does  not  exceed  30 
degrees  C.  These  motors  are  built  in  sizes  ranging  from  one- 
tenth  to  one-third  horsepower.  They  are  equipped  with  under- 
feed wick  oil-cups,  the  oil  being  fed  through  special  '4.inch 
wicks.  The  same  general  type  of  motor  is  also  built  In  sizes 
ranging  from  one-sixth  to  one-half  horsepower  and  equipped 
with  oil-ring  bearings. 


Electric  Specialty  Co.'s  Self-starting 
Alternating-current  Motor 


DRIVER   TOOL  RACK 

In  addition  to  the  sectional  drill  rack  which  automatically 
gages  drills  when  put  into  it,  that  was  illustrated  and  de- 
scribed in  the  September,  1911,  number  of  Maciiineiiy,  C.  H. 
Driver,   1419   Sixteenth   St.,   Racine,  Wis.,  Is  now   making  a 


rif.    i.      ]l«.-i,na 


0«ari   rolled   by   the   Andoraon    Froeo 


Driver  Sectional  Tool   Rack   for  Steel   Bits  and   Holders 

sectional  tool  rack  for  hnlding  slnrl  bits  and  the  holders  for 
them.  ThLs  rack  is  also  adapted  for  holding  all  sizes  of 
forged  tools.  The  sectional  feature  affords  an  arrangement  by 
which  racks  can  be  made  to  hold  any  desired  shapes  or  sUes 
of  tools  and  holders.  Each  section  of  the  rack  Is  made  In 
r.uch  n  way  that  it  will  only  hold  the  size  of  tools  for  which 
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it  is  intended;  tools  that  are  larger  than  the  size  for  which 
the  section  is  made  cannot  be  put  into  that  section,  while 
smaller  tools  will  fall  through.  In  this  way,  the  rack  auto- 
matically arranges  the  tools  according  to  size  when  they  are 
put  into  it.  By  putting  the  tools  in  the  rack  with  the  cutting 
ends  up,  the  required  shape  and  size  of  tool  can  he  picked  out 
at  once.  These  racks  can  be  stood  on  tool  boards,  secured  to 
a  side  wall  or  post,  or  set  in  any  position  on  the  machine  on 
which  the  tools  held  in  the  rack  are  to  be  used.  The  use  of 
these  racks  is  the  means  of  saving  time  lost  In  hunting 
through  a  miscellaneous  collection  of  tools  in  a  box,  in  order 
to  find  the  tool  required  for  handling  a  given  job. 


LIBBY   COMBINATION   BAR  AND 
CHUCKING   TURRET  LATHE 

The  application  of  a  collet  chuck  which  the  International 
Machine  Tool  Co.,  Indianapolis,  Ind.,  has  recently  introduced 
on  the  Libby  heavy  turret  lathe,  meets  the  demand  which  has 
existed  in  the  turret  lathe  field  for  a  combination  bar  and 
chucking  machine.  With  this  equipment,  the  machine  can 
be  transformed  from  a  complete  chucking  machine  into  a 
complete  bar  machine  or  vice  versa,  in  a  few  minutes'  time 


Fig.    1.     Litty  Turret  Lathe  with  the  New  Collet  Chuck 


and  without  requiring  any  alteration  of  the  machine  except 
changing  the  chuck  and  tools  in  the  turret.  Figs.  1,  2  and 
3  illustrate  the  Libby  lathe  with  different  equipments.  In 
Fig.  1  an  18-inch  Libby  turret  lathe  is  shown  with  the  new 
heavy-duty  collet  chuck  mounted  in  position,  ready  for 
handling  bar  work.  Fig.  2  shows  the  same  machine  15 
minutes  later  with  the  collet  chuck  housing  and  body  re- 
moved. Fig.  3  shows  the  same  machine  five  minutes  later 
with  the  standard  four-jaw  combination  chuck  mounted  in 
position  for  handling  chucking  work.  The  time  required  to 
change  the  machines  over  for  handling  chucking  work  or  bar 


Tig.    2.     Machii 


work  is  less  than  twenty  minutes.  The  entire  headstock,  in- 
cluding the  main  driving  gear,  remains  undisturbed  as  well 
as  every  operative  part  of  the  machine. 

The  new  collet  chuck  is  a  self-contained  unit.  The  hous- 
ing which  carries  the  lever  control  and  the  fork  is  bolted 
to  a  pad  on  the  machine  headstock  housing  at  a  point  over 


the  front  spindle  bearing.  By  removing  four  bolts,  the  collet 
chuck  housing  can  be  quickly  removed.  The  collet  chuck 
body  screws  onto  the  threaded  nose  of  the  machine  spindle 
and  like  the  housing,  can  be  quickly  removed  as  a  single  unit. 
The  taper  seat  on  the  spindle  locates  the  collet  chuck  or  the 
standard  chuck  firmly  and  accurately  in  place.     The  collets 


Fig,    3.      Same   Machine    (Five   Minutes   later) 
Four-jaw   Chuck  in  Position 

have  a  parallel  powerful  grip  on  the  stock  and  are  so  ar- 
ranged that  they  retain  their  approximate  position  when 
there  is  no  stock  in  the  chuck.  The  collets  are  in  four 
segments  and  each  set  is  arranged  for  one-eighth  inch  varia- 
tion in  the  diameter  of  the  stock.  The  chuck  has  a  capacity 
for  bars  from  %  to  3  inches  in  diameter  and  collets  can  be 
furnished  in  one-eighth  inch  intervals  for  this  complete 
range.  Collets  can  be  furnished  for  holding  either  round, 
square  or  hexagonal  stock.  All  sliding  or  wearing  parts  are 
of  hardened  steel  and  the  control  lever  for  operating  the 
collets  is  conveniently  located  at  a  point  close  to  the  speed 
changing  levers  on  the  headstock. 


TOWNSEND  TAPER  TURNING 
ATTACHMENT 
The  cast-iron  base  of  the  Townsend  taper  turning  attach- 
ment is  intended  to  take  the  place  of  the  regular  toolpost,  and 


washers  are  provided  which  enable  the  operator  to  set  the 
tool  at  various  heights  in  order  to  bring  it  to  the  center  of 
the  work.  The  base  carries  a  sliding  tool-holder  which  is 
adapted  for  using  standard  5/16-inch  square  tool  bits.  The 
tool-holder  is  provided  with  a  hardened  steel  follower  shoe 
which  bears  against  a  templet  that  guides  the  tool  in  form- 
ing the  work;  this  templet  is  anchored  against  longitudinal 
movement  by  means  of  a  bracket  secured  to  the  tailstock  by 
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two  screws.  The  arm  of  the  bracket  is  held  by  a  clamp  bolt 
and  can  be  swung  to  any  position  required  to  bring  the  stud 
which  holds  the  connecting  link  in  line  with  the  templet, 
thus  preventing  all  tendency  toward  cramping. 

The  tool  may  be  set  up  and  adjusted  almost  as  quickly  as 
an  ordinary  lathe  tool  and  is  handled  in  exactly  the  same 
way.  The  carriage  of  the  lathe  is  free  to  be  moved  to  any 
position,  and  as  the  cross-slide  may  be  moved  in  and  out  to 
bring  the  tool  to  or  from  the  work,  it  will  be  evident  that  the 
use  of  the  tool  is  not  at  all  complicated.  The  follower  shoe 
on  the  sliding  tool-holder  is  held  against  the  templet  by 
means  of  a  coiled  spring  and  will  follow  any  form  of  templet 
desired.  The  split  collet  shown  at  the  left  in  Fig.  2,  has  its 
templet  in  front  of  it,  and  the  spindle  at  the  extreme  right 
Is  shown  with  a  templet  which  was  used  for  turning 
shoulders.  It  will  be  readily  seen  that  this  tool  possesses 
great  advantages  and  that  the  only  measuring  required  is  to 
get  the  diameter  at  the  end  of  the  work,  and  the  length  and 
the  position  of  the  shoulders,  all  other  dimensions  being 
taken  care  of  by  the  templet  without  requiring  further 
measurements  to  be  made.  The  pieces  produced  are  exact 
duplicates.  As  a  result,  an  ordinary  engine  lathe  can  be 
made  equal  to  a  screw  machine  for  use  in  interchangeable 
manufacture.  In  turning  tapers  in  the  tool-room,  the  attach- 
ment is  especially  valuable,  as  the  tailstock  does  not  have  to 
be  moved  and  no  setting  of  the  taper  attachment  is  required. 
The  proper  taper  is  secured  without  resorting  to  cut-and-try 
methods.  Individual  brackets  may  be  used  on  several  lathes 
or  a  bracket  may  be  used  which  is  attached  to  the  lathe  bed 
back  of  the  tailstock.  Where  one  of  these  tools  is  available, 
every  lathe  in  the  shop  can  be  equipped  with  a  taper  attach- 
ment inside  of  five  minutes.  The  H.  P.  Townsend  Mfg.  Co., 
Hartford,  Conn.,  is  the  manufacturer  of  this  equipment. 


WILMARTH  &  MORMAN  UNIVERSAL  CUT- 
TER, REAMER  AND  TOOL   GRINDER 
For  several  years,  the  Wilmarth  &  Morman  Co.,  1180  Monroe 
Ave.,  Grand  Rapids,  Mich.,  has  been  building  an  inexpensive 
type  of  combination  cutter,  reamer  and  drill  grinder.     As  the 


has  been  spared  to  make  the  machine  absolutely  universal,  to 
have  its  range  adequate  for  the  requirements  of  all  classes  of 
work  for  which  it  is  intended,  and  to  construct  it  along  lines 
which  provide  adequate  strength  and  durability. 

The  base  of  the  machine  is  24  by  24  inches  in  size  and 
provides  a  rigid  support.  The  inner  column  is  bolted  to  the 
base  and  carefully  ground  to  provide  a  perfect  bearing  sur- 
face for  the  outer  sleeve.  Particular  attention  has  been  paid 
to  the  provision  of  means  for  preventing  dirt  or  grit  from 
finding  its  way  into  the  bearing  between  the  sleeve  and 
column,    so    that    there    is    na    danger    of    damage    from    this 
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company  Is  already  prepared  to  meet  the  demand  for  n 
machine  of  this  kind,  the  nrw  universal  cutter,  reamer 
and  tool  Rrlndpf.  which  forms  the  subject  of  the  present 
article,  has  been  designed  along  different  lines.     No  expense 


Fig.    2.     Grinding    the    Hole    in    a    Milling    Cutter 

source.  The  wheel-head  is  bolted  to  the  top  of  the  column 
and  the  sleeve  rotates  around  the  column,  its  bearing  being 
a  tight  fit  so  that  there  is  absolutely  no  room  for 
shake  or  play.  After  the  sleeve  has  been  rotated  to  the  re- 
quired position,  it  is  clamped  to  the  column  by  means  of 
wedges  which  are  drawn  together  by  a  clamping  screw 
located  near  the  base  of  the  sleeve.  These  wedges  are 
shaped  in  such  a  way  that  they  fit  the  curvature  of  the  base 
of  the  column.  There  is  no  tendency  for  the  wedges  to  score 
the  column  but  they  provide  an  absolutely  rigid  lock.  Refer- 
ence to  the  illustrations  will  show  that  the  sleeve  is  not 
slotted  to  provide  this  clamping  action:  as  a  result,  the 
sleeve  remains  perfectly  round  at  all  times.  A  graduated  dial 
at  the  top  of  the  base  indicates  the  setting  of  the  table  in 
relation  to  the  grinding  wheel  spindle. 

The  outer  sleeve  which  provides  the  bearing  for  the  knee 
is  6  inches  in  diameter;  it  is  ground  to  provide  an  accurate 
bearing  for  the  knee.  Instead  of  having  a  bearing  on  V-ways, 
the  knee  has  a  bearing  around  the  circumference  of  this 
sleeve  which  amounts  to  almost  nineteen  lineal  inches.  To  in- 
sure having  the  knee  move  in  an  absolutely  perpendicular  line, 
a  large  key  is  mounted  nt  the  back  of  the  sleeve.  While  there 
is  very  little  possibility  for  wear  to  develop  at  this  point, 
suitable  means  of  adjustment  is  provided  so  that  the  knee 
may  always  be  kept  a  tight  fit  on  the  key.  The  knee  Is  not 
slotted  to  provide  a  clamping  action  on  the  sleeve,  and  as  a 
result  a  perfect  bearing  on  the  sleeve  Is  retained  at  all  times. 
The  knee  is  raised  and  lowered  by  means  of  the  lower  hand- 
wliet'l.   Grnduntlons  are  provided  for  making  accurate  settings. 

The  saddle  Is  fitted  to  the  top  of  the  knee  with  an  ample 
bearing,  and  means  are  provided  which  enable  any  wear 
which  may  develop  to  be  taken  up.  The  table  bearing  is  28 
Inches  In  length  and  provision  is  also  made  for  taking  up 
any  wear  which  may  develop  In  the  table  slide,  a  tapered  gib 
which  runs  the  full  length  of  the  bearing  being  provided  for 
this  purpose-     A  sub-table  and  the  table  are  carried   on  the 
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saddle.  The  table  is  carried  on  a  circular  bearing  with 
auxiliary  supports  near  the  end.  In  this  way  any  weight — 
even  at  the  very  end  of  the  table — is  rigidly  supported,  and 
there  is  no  tendency  to  spring  or  deflect  the  table  in  any 
way.  The  circular  table  bearing  is  of  generous  proportions 
and  graduated  in  degrees  for  convenience  in  setting  for 
grinding  tapers.  In  addition,  a  fine  adjustment  may  be  ob- 
tained by  means  of  two  knurl-headed  screws  at  the  front  of 
the  table,  which  provide  for  getting  that  small  fraction  of  a 
degree  that  may  be  necessary  in  setting  up  a  piece  of  work. 
This  can  be  done  without  unlocking  the  bolts  which  provide 
the  primary  clamp.  The  table  is  provided  with  a  single  T- 
slot  at  its  center  and  means  are  furnished  for  locating  the 
centers  absolutely  in  line  by  the  same  operation  which 
clamps  them  to  the  table.  Either  a  center,  a  chuck  or  a  face- 
plate may  be  used  interchangeably  in  the  headstock. 

The  internal  grinding  attachment  provides  for  grinding 
holes  3  inches  in  depth  for  diameters  ranging  from  i/^  inch 
up  to  114  inch,  while  holes  from  1%  inch  in  diameter  up 
can  be  ground  to  a  depth  of  5  inches.  The  vise  is  provided 
with  both  angular  adjustments  and  a  swivel  base,  so  that 
even  compound  angles  can  be  conveniently  ground.  In  de- 
signing this  machine,  particular  attention  has  been  paid  to 
the  provision  of  convenient  methods  of  handling.  When  en- 
gaged on  surface  grinding,  cylindrical  grinding  or  internal 
grinding,  a  very  smooth  even  action  of  the  longitudinal 
movement  of  the  table  is  required.  This  work  is  usually 
handled  from  the  front  of  the  machine,  from  which  point  a 
clear  view  of  the  action  of  the  wheel  is  readily  obtained. 
When  operated  from  the  front,  the  longitudinal  movement 
of  the  table  is  provided  by  the  upper  handwheel  at  the  right- 
hand  side,  which  imparts  the  longitudinal  movement  to  the 
table  by  means  of  a  worm-gear.  The  cross-feed  movement  is 
provided  by  means  of  a  ball-crank  handle  at  the  front  of  the 
saddle  and  the  vertical  movement  by  means  of  the  lower 
handwheel  at  the  right-hand  side.  The  control  of  all  of  these 
movements  is  within  easy  reach  of  the  operator  without  re- 
quiring him  to  move  from  his  position  at  the  front  of  the 
machine,  and  scarcely  requiring  him  to  stoop.  For  grinding 
the  teeth  of  milling  cutters,  the  slow  even  movement  of  the 


Fig.   3.      Grinding  a   Forged   Tool  held  in   the  Vise 

table  is  not  required.  For  such  work,  in  order^o  observe  the 
cutting  action  of  the  wheel,  the  operator  takes  a  position  at 
the  back  of  the  machine,  and  when  operating  from  this 
position  the  lever  movement  for  providing  the  longitudinal 
travel  of  the  table  is  utilized.     The  cross-feed  is  obtained  by 


the  ball-crank  handle  leading  out  from  one  side  of  the  saddle 
at  the  rear.  The  wheel  for  the  vertical  movement  of  the 
saddle  is  within  easy  reach  of  the  operator  from  this  point 
without  requiring  him  to  move.  It  will  be  clear  from  this 
description  that  the  machine  can  be  completely  controlled 
from  either  side  without  the  operator  having  to  change  his 
position.  It  should  be  mentioned  at  this  point  that  the  worm- 
operated  handwheel  is  thrown  out  of  mesh  when  the  lever 
movement  is  engaged. 


Fig.   4.     Grinding 


Milling  Cutter 


The  capacity  of  the  machine  is  as  follows:  The  longi- 
tudinal movement  of  the  table,  22  inches;  cross  movement  of 
the  table,  8  inches;  vertical  movement  of  the  knee,  11  inches; 
swing,  10  inches;  maximum  capacity  between  centers,  30 
inches;  working  surface  of  table,  by^  by  42  inches;  universal 
attachment  swings  16  inches  over  the  table  and  24  inches 
over  the  sub-table;  opening  of  vise,  2%  inches;  net  weight  of 
machine  with  attachments,  approximately  1200  pounds. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Electric  Crane  Controller:  Westinghouse  Electric  &;  Mfg. 
Co.,  Bast  Pittsburg,  Pa.  A  line  of  magnet-switch  crane  con- 
trollers which  inchides  equipments  adapted  for  single  trolley, 
bridge  or  hoist  motors,  or  for  a  combination  of  motors  in 
series  or  parallel. 

Arc  Welding  Machine:  C.  &  C.  Electric  &  Mfg.  Co.,  Gar- 
wood, N.  J.  A  machine  adapted  for  handling  welding  and 
repair  work  in  shipyards,  machine  and  locomotive  shops  and 
foundries.  The  entire  equipment  is  mounted  on  a  truck  to 
adapt  it  for  portable  service,  and  it  is  claimed  that  this 
portable  machine  possesses  all  of  the  features  of  the  larger 
stationary  equipment. 

Chain  Draw  Benches:  Brightman  Mfg.  Co.,  Columbus, 
Ohio.  A  chain  draw  bench  which  is  said  to  be  the  largest 
equipment  of  its  kind  that  has  ever  been  built.  It  is  adapted 
for  drawing  all  sizes  of  rounds  from  1  to  6  inches  in  diameter 
and  irregular  shapes  having  the  same  area.  A  push-in  at- 
tachment is  provided  for  pushing  the  bars  through  the  die 
ready  to  be  gripped   by  the  drawing  carriage. 

Multiple-spindle  Drill:  Baush  Machine  Tool  Co.,  200  Wason 
Ave.,  Springfield,  Mass.  This  machine  is  of  new  design  and 
is  the  largest  of  a  line  of  four  multiple-spindle  drills  which 
has  been  brought  out  by  the  Baush  Machine  Tool  Co.  The 
main  drive  is  through  a  pair  of  spiral  gears,  the  pinion  being 
of  hardened  steel  and  the  wheel  of  hard  bronze;  these  gears 
run  in  oil.  The  head  is  accurately  counterweighted  and  sup- 
ported by  means  of  two  cables,  and  a  safety  locking  device 
is  provided  so  that  if  either  or  both  cables  fail,  the  head  will 
be  locked  to  the  base.  Four  changes  of  feed  are  provided, 
two  changes  being  obtained  by  means  of  a  cone  pulley  and 
two  by  gearing  controlled  by  a  jaw  clutch. 
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THE  SCHOOP  METAL  SPRAYING  PROCESS 


A  LATELY  DEVELOPED  METHOD  FOR  APPLYING  A  METAL  COATING  TO  A  GREAT  VARIETY  OF  SURFACES 


Top, 


urface    sprayed   with    Copper   shown 
nd  Similar  Surface  after  polishing 
shown  at  Bottom 


Surface  sprayed   with  Br 
Top.   Aluminum  in  the  Cente 
and  Copper  Below 


Fig.    3.     Illustration   showing   how   Thick    Layers 

of  the   Coating  may  be  applied  by  the 

Spraying  Process 


ONE  of  the  most  radical  of  recent  developments  in  metal- 
working  methods  is  the  new  Schoop  metal-spraying 
process,  which  is  now  being  placed  in  the  hands  of  the 
public.  Briefly,  the  process  consists  in  reducing  metallic 
wire  to  impalpable  dust  by  means  of  an  oxy-hydrogen  flame 
and  then  forcing  these  metallic  particles  with  great  velocity 
against  the  surface  of  the  object  to  be  coated.  The  par- 
ticles then  embed  themselves  in  the  surface  of  the  piece  to 
be  plated  and  homogeneously  unite  with  the  succeeding  par- 
ticles that  are  projected  upon 
them.  The  result  is  an  even 
coating  of  deposited  metal,  ad- 
hering to  the  coated  object. 
The  deposited  metal  is  amor- 
phous and  not  crystalline  in  its 
structure,  and  more  dense  than 
the  wire  from  which  it  came. 
The  spraying  is  done  by  the 
special  torch  or  pistol  shown  in 
Fig.  4,  the  wire  being  fed  into 
the  pistol  from  one  side  and 
emerging  at  the  torch  end  in 
a  fine  spray.  Figs.  1,  2  and  :! 
show  coatings  applied  by  the 
process. 

Origin  of  the  Process 

The  Schoop  process  was  tho 
result  of  observations  made 
while  shooting  with  a  rifle,  the 
inventor  noticing  that  when 
the  leaden  bullet  struck  a 
stone  or  piece  of  cement  the 
lead  was  driven  Into  the  pores  of  the  stone,  literally  rooting 
Its  way  in.  Moreover,  when  a  bullet  struck  another  previously 
fired  bullet,  the  two  pieces  of  lead  were  homogeneously  united. 
Mr.  Schoop,  who  Is  a  native  of  Zurich,  Switzerland,  first 
tried  the  use  of  a  tank  of  molten  metal,  from  which  drops 
were  atomized  and  then  forced  out  with  compressed  air. 
This  had  the  defect  of  being  too  cumbersome  an  apparatus 
and,  what  was  more  important,  the  hot  metal  rapidly  oxidized, 
especially  when  In  contact  with  the  air  blast.  Later,  metal 
was  reduced  to  dust  by  grinding,  and  this  dust  projected  as 


Spraying 


before.  This  method  was  more  successful,  but  the  expense 
of  metallic  dust  and  the  rapid  oxidization  made  it  imprac- 
ticable. The  final  development  of  the  process  is  the  one 
here  described.  The  apparatus  weighs  but  3%  pounds,  and 
hence  is  not  cumbersome;  oxidization  is  prevented  by  the 
hydrogen  gas  with  which  the  metallic  particles  are  sur- 
rounded while  being  projected. 

By  means  of  this  remarkable  process,  it  is  possible  to  coat 
metal,  wood,  paper,  cloth,  stone,  cement  and  other  substances 
with  lead,  tin,  zinc,  aluminum, 
copper,  brass,  bronze,  German 
silver,  gold  and  even  steel.  It 
is  the  only  known  method  of 
plating  with  aluminum  and 
steel. 

Details  of  the  Process 

The  mechanism  within  the 
pistol  serves  the  purpose  of 
feeding  the  wire  into  the  nozzle 
of  the  torch  as  indicated  in 
Fig.  5,  which  best  illustrates 
the  action  of  the  process.  The 
nozzle  consists  of  three  tubular 
parts;  the  inner  part  that  acts 
as  a  guide  for  the  wire;  the 
middle  section  which,  in  con- 
nection with  the  Inside  part, 
forms  a  conducting  tube  for 
the  oxy-hydrogen  gas:  and  the 
luiter  part,  or  nozzle  proper, 
which  forms  a  protecting  case, 
and  which,  in  connection  with 
the  middle  section,  forms  a  tube  through  which  the  com- 
pressed air  is  led  to  the  projecting  point.  The  metal  wire 
Is  fed  forward  just  fast  enough  to  allow  it  to  be  disintegrated 
by  the  flame  and  carried  to  the  work  by  the  air  blast,  the 
metallic  dust  being  held  In  suspension  in  the  expanding  gas, 
and  carried  forward  by  the  air  pressure.  The  wire  used  Is 
from  0.030  to  0.040  Inch  diameter  and  Is  fed  forward  at  a 
speed  of  from  ten  to  eighteen  feet  per  minute — the  metals 
that  melt  at  high  temperatures  being  fed  the  slowest  to  allow 
the  flame  more  time  for  disintegration. 
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The  oxygen  and  hydrogen  may  be  supplied  from  standard 
commercial  tanks,  but  when  the  process  is  worked  on  a  large 
scale,  it  is  advisable  to  make  the  gas  on  the  premises  for 
the  sake  of  economy.  The  tank  pressure  of  the  oxygen  is 
120  atmospheres  and  of  the  hydrogen  20  atmospheres,  but  the 
oxygen  and  hydrogen  are  both  used  at  a  pressure  of  30 
pounds  to  the  square  inch.  The  compressed  air  is  of  100 
pounds  pressure  and  is  used  at  the  rate  of  35  cubic  feet  per 
minute.  It  is  important  that  the  proportions  of  oxygen, 
hydrogen  and  air  be  adjusted  for  each  of  the  metals  used, 
and  that  the  wire  feed  be  of  the  right  speed  in  proportion 
to  the  flame. 

Theory  of  the  Disinte- 
grating  and  Coating' 
Action 
One    of    the    most 
singular    facts    rela- 
tive to  this  process  is 
that  the  metal  is  not 
applied   in   a   molten 
state.      The     correct 
operating  distance  is 
from      five      to      six 
inches  from  the  pis- 
tol point  to  the  work. 
At    this    distance    a 
piece     of     paper     or 
even    a    match    may 
be     coated     without 
danger     of     ignition. 
The    spray    may    be 
directed  at  the  hand 
without  injury.     The 
reason     for     this     is 
that       the       gaseous 
medium   is   so   much 
larger      in      volume 
than     the     drop     of 
metal    reduced    to    a 
powder,  that  the  ex- 
panding    gas     cools 
the     metallic     spray 
before  it  strikes  the 
surface  to  be  coated. 
The  heat  of  collision, 
however,    causes    the 
particles  to  vaporize 
and  condense  on  the 
relatively    cold     sur- 
face and  thus  form  a 
homogeneous    c  o  a  t- 
ing.     In   addition   to 
the     union     of     the 
projected       particles 
themselves,   the   first 
ones     to    strike    the 
surface     are     driven 
into  the  pores  of  it. 
The     surface     pro- 
duced by  this  process 
is    granular    in     ap- 
pearance;       it       re- 
sembles   a    sand- 
blasted   surface    and 
on  this  account  does 
not  lend  itself  readi- 


Fig.    6.     Sectu 


the  air  tube,  are  placed  side  by  side  (see  Fig.  6),  having 
proper  connection  with  the  concentric  tubes  in  the  nozzle. 
The  wire  feed  is  operated  by  an  air-driven  turbine.  Enter- 
ing the  pistol  box  through  the  stock  receiving  tube,  the 
wire  passes  to  a  pair  of  toothed  feed-wheels  that  propel  it 
straight  forward  to  the  nozzle.  The  lower  feed-wheel  A  is 
mounted  on  the  main  shaft  B.  This  shaft  is  driven  by  a 
worm  and  worm-wheel  C  and  D.  The  worm-shaft  has  at  its 
lower  end  a  turbine  wheel  E  mounted  in  ball  bearings.  This 
wheel  is  driven  by  air  from  the  main  supply  tube  and  its 
speed,  and  consequently  that  of  the  wire  feed,  is  governed 
by  the  amount  of  air  that  enters  through  needle  valve  F.     A 

shut-off     valve     cuts 
off  the  air  complete- 
ly when  the  pistol  is 
not    in    operation. 
This    valve,    as    well 
as    some    of    the    in- 
ternal parts,  can  best 
be    seen    in    Fig.    7, 
which  shows  the  pis- 
tol   with    the    cover 
raised.     The  cover  is 
shown  at  G  in  Fig.  6. 
It   is   provided    with 
two   spring   plungers 
H;   when   the   lid   is 
down,  these  plungers 
bear  against  bracket 
J    that    carries    the 
upper    feed-wheel    K 
and  the  driving  gear 
L.     Opening   the   lid 
for     inspection,     re- 
leases    pressure     on 
bracket    J    and    pre- 
vents the  wire  from 
feeding.    Beside  gear 
L     are     two      other 
gears     used     with 
corresponding       pin- 
ions     for      speed 
changes.    These  com- 
prise    the     principal 
parts  of  the  pistol. 
Operating    the    Pistol 
Figs.  8  and  9  give 
a    good    idea    of    the 
operation  of  the 
process.    Fig.  8  shows 
how  the  operator  di- 
rects the  spray  onto 
the  work,  holding  it 
within    an    enclosure 
provided  with  a  suc- 
tion   draft    to     take 
away  loose  particles. 
On  the  right  may  be 
be    seen    the    oxygen 
and  hydrogen  tanks. 
Fig.     9     shows     the 
operation    in    detail, 
illustrating  the  grip- 
ping of  the  torch,  and 
the     length 


of    the 


ly  to  polishing,  and  the  process  is  not  recommended  where  a 
high  finish  must  be  obtained.  By  proper  treatment  in  the 
polishing  room,  however,  a  well  finished  surface  can  be 
secured.  There  is  no  tendency  toward  peeling  or  flaking 
when  polishing. 

The  Spraying-  Mechanism 
The  spraying  pistol  is  shown  complete  in  Fig.  4,  but  Fig.  6 
will  enable  the  reader  to  understand  its  operation  better.  It 
has  but  two  functions  to  perform— the  leading  of  the  air 
and  gases  to  the  spraying  point  and  the  feeding  of  the  wire. 
The   gas  tubes,   one   for   oxygen   and   one    for   hydrogen,   and 


g    Design    of    Metal    Spraying    Pistol 

flame.  In  Fig.  8,  the  operator  is  coating  a  wooden  pattern  for 
molding.  When  metal  is  to  be  coated,  it  must  first  be  cleaned 
of  all  grease  or  dirt  before  spraying.  The  sand-blast  gives 
the  best  results,  as  the  rough  finish  helps  the  sprayed  coat- 
ing to  adhere. 

It  is  interesting  to  note  some  of  the  phenomena  of  the 
Schoop  process  as  shown  in  Figs.  2  and  3.  Fig.  2  shows  the 
application  of  three  adjoining  coatings  of  brass,  aluminum 
and  copper.  Ordinarily,  the  coating  applied  for  decorative 
or  protective  purposes  is  about  0.001  inch  thick,  but  if  re- 
quired, the  coating  may  be  made  one-sixteenth  inch  thick  or 
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Gashing  a  Big  Hob 

A  type  of  toolroom  milling  calling  for 
Rigid  construction  and  fine  feeds. 


This  is  not  an  everyday  job,  but  it  represents  a  class  of  work  that  is 
constantly  coming  uj^  in  shops  handling  large  work.  This  hob  of 
special  grade  high-speed  steel  is  11"  in  diameter  by  12"  long  and 
weighs  about  300  pounds  after  gashing.  The  10"  diameter  cutter 
is  taking  a  V  cut  2"  wide  at  the  top  and  3"  deep. 

In  order  not  to  break  off  the  ends  of  the  cutter  teeth,  owing  to  their 
length  and  thinness,  a  feed  of  only  .0059"  per  revolution  can  be 
used.  Our  heavy  Universal  Milling  Machines  with  constant  speed 
drive  have  a  series  of  very  fine  feeds  for  such  work  driven  from  the 
spindle,  in  addition  to  the  broad  range  in  revolutions  per  minute  driven 
from  the  constant  speed  shaft.  They  are  machines  with  a  capacity  for 
the  unexpected  jobs. 
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A  Milling  Machine 
of  big  pulling  power 
with  parts  rigid 
enough  to  fully  util- 
ize this  power. 


No.  3  A  Heavy  Universal  Milling  Machine 

This  is  the  machine  which  handled  the  job  shown  opposite.  It  is  a 
rugged  representative  of  our  line  of  Constant  Speed  Drive  Universal 
Milling  Machines,  all  of  which  are  adapted  to  rapid,  accurate  work  in 
the  toolroom  or  shop  floor  of  heavy  machinery  and  engine  builders,  rail- 
road shops,  etc.  A  well  braced  one-piece  frame,  with  a  massive  knee, 
connected  to  it  by  stiff  arm  braces  makes  for  steadiness  under  the 
heaviest    cuts.      Ask   us   for   literature   descriptive   of   its  features. 

BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,   R.   I. 

OFFICES:  20  Vesey  St.,  New  York,  N.  T. ;  Cn4  Tbe  Bourse,  Philadelphia,  Pa.;  Oifl  nnn  WkIhtiu-I'mi  Tilvd.,  Chicago.  111.;  303  Ch.imber  of 
Commerce  Eldg.,  liochester,  N.  Y. ;  Room  419  University  Block,  Syracuse.  N.  Y.  REPRESENTATIVES:  Baird  Machinery  Co..  Pittsburgh. 
Pa.,  Erie,  Pa.;  Carer  Machinery  &  Supplv  Co..  Baltimore,  Md.;  B.  A.  Kinscy  Co.,  liii.iiin^ili.  (i..  iTnliiinapolis.  Ind.;  Pacific  Tool  &  Supply 
Co.,  San  Francisco,  Cal.;  Strong.  Carlisle  &  Hammond  Co.,  Cleveland,  O.,  Detroit,  .Miili.:  (..1.  ..nl  \\iii;lit  Machinery  &  Supply  Co.,  St.  Louis. 
Mo.;  Ferine  Machinery  Co.,  Seattle,  Wash.:  Portland  Machinery  Co.,  Portland,  Ore.  CANADIAN:  llie  Canadian  Fairbanks-Morse  Co.,  Ltd., 
Montreal,  Toronto,  Ottawa,  Winnipeg.  Calgary,  Vancouver,  St.  Johns.  FOREIGN:  Ilu.k  ,v  llirkman.  Ltd.,  London,  Birmingham,  Man- 
chester, She/field,  Glasgow.  F.  G.  Kretschmer  &  Co.,  Krankfurt,  a/M.,  Germany.  V.  Lowi-iirr,  ('upnihii^en.  Denmark;  Stockholm,  Sweden: 
Chrlstiania,  Norway.  Schuehardt  &  Schulte,  St.  Petersburg.  Russia.  Fenwick  Freres  &  Co..  Paris,  Fnuice;  Liege.  Belgium;  Turin,  Italy; 
Zurich,    Switzerland;    Barcelona,    Spain.      The    F.    W,   Home    Co.,    Toklo,  Jaiian.     L.  A.  Vail.  .Melliourne.  Australia.     F.  L.  Strong,  Manila,   P.  I. 
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more.  Fig.  3  shows  at  the  left  a  thick  spot  of  spraying.  The 
top  of  this  spot  has  been  filed  to  show  the  density  of  the 
structure.  At  the  right  a  "mountain"  of  metal  has  been 
applied  and  the  fiame  purposely  held  close  to  show  how, 
under  such  conditions,  the  surface  is  melted  and  discolored. 
If,  on  the  other  hand,  the  flame  is  held  at  a  greater  distance 
than  six  inches,  only  a  few  of  the  metal  particles  adhere, 
the  rest,  because  of  loss  of  velocity,  being  lost  before  reach- 
ing the  plate. 

Applications  of  the  Process 

The  applications  of  the  process  are  many.  In  general,  these 
may  be  classed  under  three  main  heads:  first,  protective 
coatings;  second,  decorative  coatings;  third,  detachable  coat- 
ings. Under  the  head  of  protective  coatings  comes  rust- 
proofing  with  zinc  and  lead;  covering  of  wooden  patterns; 
covering  wooden  work  that  is  to  be  exposed  to  the  weather; 
and  covering  parts  of  metal  to  prevent  cementation  when 
carbonizing.  It  is  not  necessary  to  take  large  work  to  the 
apparatus,  as  is  required  in  electro-plating.  The  wooden 
shingles  on  a  roof  can  be  just  as  well  covered  as  a  small 
metal  pin.  Moreover,  the  coating  can  be  more  evenly  ap- 
plied on  large  objects  than  Is  possible  when  electro-plating. 
but  at  the  same  time,  it  is  possible  to  give  an  article  a  heavy 
application  at  points  where  wear  will  come,  as,  for  instance, 
on  piano  pedals. 

For  decorative  purposes,  the  field  is  even  larger.  Plaster 
statues  may  be  bronze-coated  at  the  cost  of  a  few  cents. 
Wooden  carvings  can  be  coated  to  resemble  hand-chased  metal 
A'ork;  aluminum  can  be  applied  to  any  object,  and  as  many 
different  metals  as  desired  may  be  applied  to  the  same  piece. 
The  vase  In  Fig.  10  Is  a  good  example  of  decorative  coating. 
For  copying  medals  and  making  electrotypes,  the  field  is 
large.  Steel-faced  cuts  may  be  made  by  coating  the  mold 
with  oil  and  then  spraying.  Many  other  uses  In  the  printing 
trades  will  be  developed. 

In  Fig.  10  may  also  be  seen  an  egg  coated  with  lead;  a 
piece  of  glass  coated  with  aluminum ;  a  name-plate  coated 
with  brass,  having  the  faces  of  the  letters  polished;  and 
seviral    niiscellani  ou.><    ooati  rl    pnrts       Cl.iss    iiiiiy    1h'    rciidily 


Fig.    8.     Application  of   Pistol   for  coating  a   Wooden  Pattern   with  Metal 

plated  by  first  sand-blasting,  and  paper  and  fabric  of  all  kinds 
may  be  metal  coated  and  still  retain  flexibility.  Recently 
a  manufacturer  had  some  printing  press  cylinders,  the  sur- 
faces of  whicli  were  porous.  Ordinarily,  these  castings  could 
not  liave  been  used,  but  by  spraying  them  with  brass,  and 
then  turning  tlie  cylindrical  surface  once  more,  they  were 
made  literally  "better  than  new." 

Cost  ol  Sprayiner  Metal 

An  operator  can-  apply  metal  to  objects  at  the  average  rate 
of  one  square  foot  per  minute.  On  soft  raetals  the  coat  can 
be  applied  at  twice  that  speed  and  with  steel  or  nickel  the 
time  would  be  longer.  A  pound  of  lead  can  be  sprayed  in 
less  than  a  minute.  The  total  cost  of  spraying  with  soft 
metals,  coating  the  work  about  0.001  inch  thick,  is  less  than 
two  cents  per  square  foot.  This  includes  metal,  labor  and 
gases  at  "small-quantity"  prices. 

The  Metals  Coating  Co.  of  America,  People's  Gas  Building, 
Chicago,  111.,  controls  the  rights  of  this  process  in  the  United 
States;  this  concern  issues  licenses  for  the  use  of  the  process 
and  leases  the  spraying  pistols.  C.  L.  L. 

*     •     * 

The  Panama  Canal  was  formally  opened  to  commerce 
Saturday.  August  lo.  On  that  day  the  Panama  Railroad 
steamer  Aikoii  passed  through  the  canal  from  Cristobal,  on 
the  Atlantic  side,  to  Balboa,  on  the  Pacific  coast.  This  was 
the  first  large  steamer  to  make  the  trip  through  the  canal. 
She  carried  four  hundred  guests.  Including  Governor  Goethals 
and  President  Torras  of  the  Panama  Republic.  The  canal  Is 
now  open  for  all  commercial  vessels  having  a  tonnage  not 
exceeding  10.000  tons.  The  trial  trip  was  very  successful, 
the  locks  being  operated  rapidly  and  with  accuracy. 
••   •     * 

Ma(iiinkrv  will  be  represented  at  the  Foundry  &  Machine 
i:xhibition  in  the  International  Amphitheater.  Chicago.  111., 
September  5-11.  An  exhibit  of  M.miiinkrv'.-j  Handbook,  refer- 
ence books,  gear  books,  copies  of  M.vniiNKRY  and  field  service 
advertising  photographs  will  be  shown  in  booth  215,  on  the 
west  side  of  Machinery  Hall.  A  hearty  Invitation  to  visit 
the  booth  and  bcciuni'  aii|u:iinti>(l  is  exti-ndod  to  .tII  visiting 
the  cxhibitiiiii 
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THIS  IS  ACCURACY 


Cincinnati 

Dividing 

Heads 

and 

Cincinnati 

Milling 
Machines 


Here's  an  example  of  Cincinnati  Accuracy  Milling — cutting  a  high- 
speed steel  die  6"  diameter,  23  tool  settings,  in  which  the  limits  of 
error,  plus  and  minus,  must  not  exceed  .00085" — and  this  is  regular, 
everyday  work,  not  a  special  "stunt." 

You  too  can  stop  inaccurate  tool-room  work — when  you  install 
Cincinnati  Milling  Machines  and  Cincinnati  Dividing  Heads.  We'd 
like  to  show  you  some  of  the  features  of  Cincinnati  design  and  con- 
struction. For  example,  our  Dividing  Head  Worm  Wheels  are  tested 
by  using  a  silver  ring  12"  in  diameter  having  720  graduations,  the 
maximum  accumulative  error  of  which  is  .0001".  These  gradua- 
tions clearly  show  inaccuracies,  not  only  of  the  worm-wheel,  but  also 
of  the  worm,  and  cover  such  points  as  eccentricity,  drunken  thread 
and  improper  meshing.  We'd  like  to  show  you  the  advantages  of 
the  Cincinnati  Unit  System  of  Construction,  Stream  Lubrication, 
and  other  features. 

Send  for  a  copy  of  "Cold  Chips." 
It  tells  the  whole  story. 

The    Cincinnati   Milling   Machine   Company 

Cincinnati,  Ohio,   U.  S.  A. 
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PERSONALS 

E.  St.  Elmo  Lewis,  for  ten  years  advertising  manager  of 
the  Burroughs  Adding  Machine  Co.,  Detroit,  Mich.,  has  been 
made  vice-president  and  general  manager  of  the  Art  Metal 
Construction  Co.,  Jamestown,  N.  Y. 

L.  E.  Honeywell  has  been  made  advertising  manager  of 
the  National-Acme  Mfg.  Co.,  Cleveland,  Ohio,  succeeding  Paul 
E.  Ryan,  resigned.  The  assistant  foreign  sales  work  of  the 
company  has  been  assumed  by  A.  E.  Henn,  assisting  W.  S. 
Chase  as  general  sales  manager. 

W.  K.  Millholland.  Jr.,  formerly  chief  designer  with  the 
Warner  &  Swasey  Co.,  and  more  recently  in  charge  of  the 
Cleveland  sales  office  of  Potter  &  Johnston  Machine  Co.. 
Pawtucket,  R.  I.,  is  bringing  out  the  Millholland  lathe  at  the 
plant  of  the  Greaves-Klusman  Tool  Co.,  Ciiuinnati,  Ohio. 


W.  L.  Rickard,  of  Rickard  &  Sloan,  Inc.,  20  Vesey  St., 
New  York  City,  will  make  an  extended  trip  through  South 
America,  leaving  New  York  the  latter  part  of  September. 
Mr.  Rickard  will  visit  the  principal  cities  on  both  coasts  and 
will  make  a  thorough  investigation  of  the  markets  and  best 
methods  of  selling  machinery  and  mechanical  materials  and 
devices. 

Paul  E.  Ryan,  formerly  manager  of  publicity  and  assistant 
manager  of  foreign  sales  with  the  National-Acme  Mfg.  Co., 
Cleveland,  Ohio,  has  taken  the  position  of  general  manager 
of  sales  with  the  Osborn  Mfg.  Co.  of  Cleveland,  manufac- 
turer of  molding  machines  and  special  machinery,  foundry 
supplies,  brushes  of  all  kinds  especially  for  the  use  of  manu- 
facturers, foundries,  etc.  The  company,  which  also  does  wood 
turning  and  enameling,  has  plants  in  Cleveland.  Milwaukee, 
Wis.,  and  New  Durham,  N.  H.  Mr.  Ryan's  headquarters  will 
be  in  the  general  and  executive  offices  at  Cleveland. 


COMING    EVENTS 

Septemlier  5-11. — Fonndrj  and  machine  cihltiltlon, 
showing  maclilner.T.  tools,  equipment  and  siipplirs 
for  the  fonndr.v  and  luathlne  shop,  Chlcaso.  111. 
C  E.  noTt,  secretary.  Foundry  &  Machine  Ex- 
hibition Co..   1W9  W.  Madison  St.,   Chicago,   III. 

September  7-11.— Eighth  annual  meeting  of  the 
American  Institute  ot  Metals.  Chicago.  111.  Head- 
Quarters,  La  Salle  Hotel.  W.  M.  Corse,  secretary, 
106  Morris  Ave..  Buffalo.  N.  Y.  The  program  pre- 
pared is  an  unusnally  strong  one.  and  should  be  of 
interest  to  all  connected  with  the  non-ferroos 
metal  industry  in  any  way. 

September  16-18. — Twenty-second  annual  conven- 
tion ot  the  Traveling  Engineers'  Association  at  the 
Hotel  Sherman,  Chicago.  111.  W.  O.  Thompson, 
•ecretary.  care  ot  Sew  York  Central  Car  Shops, 
East  Buffalo,   N.   T. 

September  17-22. — Autumn  meeting  of  the  Iron 
■nd  Steel  Institute  In  Paris.  France.  OIBces  of 
aecretary,  28  Victoria  St..   London.   S.   W.,    England. 

September  20-25  (1916).— International  Engineer- 
ing Congress.  San  Francisco.  Cal..  in  connection 
with  the  Panama-Paciflc  International  Exposition. 
W.  F.  Durand,  chairman,  Foicrott  Bldg.,  San 
Francisco,   Cal. 

NEW^  BOOKS  AND  PAMPHLETS 

Treatise    on    Killing    and    Milling    Machines.       332 
pages,    6    bv    9    inches.       Illustrated.      PuMlshed 
by    the   Brown    &    sharpe    MTp.    Co..    Providence. 
R.  I.     Price,  bound  In  cardboard.  $1;  with  cloth 
covers,  $1.50. 
This    hook    has    been    prepared    In    as    simple    and 
non-technical    a    manner   as   possible,    with    the    Idea 
of  making  It  of  value  to  the  beginner  and  practical 
■nan.    but    everyone    Interested    In    milling    machine 
practice  wlU  Bnd  the  Held  thoroughly  covered  in  this 
Interesting    and    valuable    publication.      The    hook    Is 
profusely     illustrated     with     excellent     engravings. 
Each    section    contains    Illustrations   showing    typical 
operations   ot    the    class    treated.      For    example,    in 
the    chapter    on    gear-cutting,    numerous    typical    ex- 
amples of   gear  cutting   are   shown,    and,    similarly. 
In     the     chapter     on     cam-cutting,     every-day     cam- 
cottlng    Jobs    are    Illustrated.      The    arrangement    Is 
unique  In  that  the  general  description  Is  given  first, 
■nd  this  Is  followed  by  numerous  Illustrations  show- 
ing  the   work    being   done.      Each    Illustration    Is    ac- 
companied   by    a    paragraph    describing    the    set  up 

■  nd  operation  of  the  machine  for  the  Job  shown. 
The    value    ot    this    Information    to    the    operator    Is 

■  pparent.  PractlcaUy  every  class  ot  work  met  with 
In  everyday  mlUlng  machine  practice  Is  shown, 
dome  of  the  examples  are:  milling  grooves  and 
■lots;  surfacing  brackets;  face  milling:  cutting  cir- 
cular T-slots:  cutting  spur.  worm,  spiral  and  bevel 
»enrs:  cutting  cylindrical  cams;  milling  gibs;  mill- 
ing flutes  of  twist  drills,  sawing  flat  stork;  boring 
•  nd  drilling  holes;  planing,  etc.  It  Is  not  at- 
tempted, ot  course,  to  show  how  a  Job  should  be 
set  up  tor  commercial  manufacturing,  as  special 
Bitures  designed  solely  for  certain  operations  are 
then  employed.  The  contents  by  chapter  heads  are: 
Classlflcallnn  ot  .Milling  Machines;  Essentials  ot  a 
Modem  Milling  Machine:  Erection  and  Care  of  Ma- 
chine; Spiral  Head— Indexing  and  Cutting  Spirals; 
Attachments:  Cutters;  Oeneral  Notes  on  Milling, 
together  with  Typical  Milling  Operations:  Milling 
Operations— <;ear  Cutting;  Milling  Operations — Cam 
Cottlng;  Oraduating  and  Miscellaneous  Operations; 
Tables.  The  last  section  of  the  tmok  contains  a 
Bomtier  ot  nsetnl  tables,  among  which  are  Indexing 
Ubirs  for  plain  and  differential  Indexing,  tables  of 
•pproximate  angles  tor  catting  spirals,  tables  ot 
leads.  Index  movements  of  spiral  head  for  longl- 
Iwllnal  graduating   on   ■   milling   machine,    etc. 

NE'W  CATALOGUES  AND 
CIRCULARS 

•slown,     N.     T. 


11. .ir  ,T|.|.li,;itii,n  In  drilling  the  Kuar.i  gat.s  of  the 
IV<lro  .Miguel  Locks.  Panama  Canal.  W.  &  B. 
screw   and   drop-forged   wrenches  are  also  shown. 

National  Machinery  Co.,  Tlllln.  Ohio.  Leaflet 
showing  the  National  die-head  and  the  work  it 
accomplished  at  a  demonstration,  during  the  recent 
general  foremen's  and  tool  foremen's  conventions 
iu  Chicago.  With  this  tool  a  one-Inch  thread  was 
cut   on    a    l',^-inch    tapered    steel    blank    at    50    feet 


per 


ng     Co..     J»me 

advantages  of  the  Oumey 
give  dlnieii.lnns.  capacllle. 
radial    bearings,    radio-thrust 


Ilook' 

ball 

■nd    I 

hearlnc-    .1 iM-  >    Learlngs. 

Graham  Mfr  Co.,  Prorldence.  n.  1.  Canl  lllns- 
trallng  ciraham  drill  il«e.,  with  and  without  Jig 
•  Itachments;  drill  speeder":  and  adjustable  knurl 
holders  for  turret  lathe.  Ihe  canl  la  designed  as 
■  wall  hanger,  having  t^velre  pertinent  bualneaa 
mailms  of  general   Interest 

Whitman  *  Bam»  Mfg.  Co.,  Akron.  Ohio.  Clr- 
mlar  nt  "W.  *  n.  Diamond"  machinists'  aapplles, 
lllnatraling   W.    A    B.    twiat   drills   and    reamtrs  ■nd 


C.  J.  Mathison,  401  Marvin  St..  Beloit.  Wis. 
Circular  describing  a  new  method  of  disk  grinding 
developed  by  Mr.  Mathison.  foreman  grinder  In  the 
Berlin  Machine  Works.  This  Is  claimed  to  reduce 
the  abrasive  cloth  disk  bill  more  than  75  per  cent 
as  compared  with  the  cost  of  the  ordinary  disk- 
grinding  method. 

National  Tube  Co.,  Pittsburg.  Pa.  Bulletin  IOC 
contains  three  articles  reprinted  from  trade  publica- 
tions on  steel  pipe,  viz.,  "The  Relative  Corrosion 
ot  Iron  and  Steel  Pipe  as  found  In  Service."  "Plain 
Facts  alwut  'National'  Pipe  for  the  Plumber  and 
Steamfitier."  and  "Relative  Merita  of  Wrought 
Iron    and    Steel    Pipe." 

Charles  H.  Besly  &  Co.,  120-B  N.  Clinton  St., 
Chicago.  111.  Samples  of  Besly  circles  for  use  on 
disk  grinders.  The  samples  are  mounted  on  6  by 
9  inch  cardboard  sheets,  on  which  is  printed  the 
price-list,  order  number,  grain  and  available  sizes. 
On  the  back  of  the  cards  is  useful  Information  for 
users  of  disk  grinders. 

American  Manganese  Bronze  Co.,  99  John  St., 
New  York  City.  Catalogue  on  high-grade  bronzes, 
showing  examples  of  work  In  which  Spare's  man- 
ganese bronze  has  been  used.  Among  these  are  the 
hull  plates  of  the  "Resolute"  and  "Vanitie"  ships, 
parts  ot  the  Catskill  aqueduct  and  Panama  Canal, 
and  other  construction  work. 

Neil  &  Smith  Electric  Tool  Co..  Cincinnati.  Ohio. 
Pamphlet  on  portable  electrically  driven  tools,  II- 
Inslratlng  portable  electric  center  grinder,  drill, 
ball  bearing  grinder  and  screw  driver.  The  center 
grinder  automatically  grinds  centers  to  the  stand- 
ard angle  of  GO  degrees,  without  adjustment  or 
attention   from  the  operator. 

Doehler  Die  Casting  Co.,  Court  end  Ninth  Sts.. 
Brooklyn,  N.  Y.  Bulletin  105  of  die-castings  In 
white  metal  alloys.  Illustrating  a  variety  ot  parts 
made  of  white  metal  in  steel  molds,  which  are 
goo<l  illustrations  of  the  economy  ot  using  die- 
castings  when  the  number  of  parts  required  war- 
rants the   cost   of  making   the  dies. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.  Ch'cago. 
III.  Bulletin  ,'14  W  descriptive  of  Class  A-O  "Giant" 
fuel  oil  engines.  These  engines  are  built  in  four 
standard  strokes:  8,  10,  12  and  14  Inches.  The 
varloua  details  of  construction  are  completely  de- 
scribed and  Illustrated  and  a  table  gives  general 
dimensions  and  cylinder  ratings. 

D.  &  W.  Fuse  Co..  Providence,  B.  I.  Circular  204. 
describing  the  latest  Improvements  in  the  magnetic 
chucks  and  appurtenances  made  by  this  company. 
The  circular  shows  taper  attachment  for  flat  chucks, 
swiveling  chucks,  demngnetltlng  switches  and  de- 
magnetlzers,  as  well  as  the  application  of  magnetic 
chucks   to  some  of   the  commonly   used  grinders. 

Ready  Tool  Co.,  0.''i4  Main  St.,  Bridgeport.  Conn. 
Pamphlet  entitled  "Stelllte  and  How  to  ITse  It 
Successfully."  setting  forth  the  properties  ot 
•Stelllte."  a  new  cutting  alloy  which  Is  non- 
ningnetlc,  non  corrosive  anil  ot  extreme  hardness. 
Instructions  for  the  use  of  "Stelllte"  and  the  care 
of  stelllte"  tools  are  also  given.  This  company 
makes  "Stelllte"  toola  tor  use  In  "Red  E"  tool, 
holders. 

Canton  Foundry  h  Machine  Co.,  Canton,  Ohio, 
Booklet  shnulne  the  portable  floor  cranes  and  hoists 
manutacliircl  by  Ibis  company.  These  hoists  are 
made  regularly  In  eight  slies  varying  from  •  ma- 
chine with  a  height  ot  fi  feel  8  Inches  «nd  ■  lift 
nt  4  feet  «  Inches  to  one  having  a  height  of  12  feel 
n  Inches  and  a  lift  nt  II  feel  .1  Inches.  Certain 
special  alies  are  made  with  evlra  wide  or  extra 
nnrrow  beds  and  other  slight   changes  In  dimensions. 

Standard  Machinery  Co.,  Auburn.  K.  I.  Catalogue 
(tenth  edition  I  ot  rolling  mills.  Mi  pnges.  0  by  9 
Inches.  The  rolling  mills  made  by  this  company 
have  cut  herrlngltone  gearing  and  hardened  and 
ground  tool  steel  rolls  eqnipiied  with  roller  bear- 
ings. The  special  featore  claimed  for  them  Is 
economy   In   operation.      Various   imrls  of   the   rolling 
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Ihe  complete  machines.  Spi'clal  mills  and  applka- 
tlona,  spoon  grading  and  crosa-rolling  mllla  and  wire- 
flattening  mills  are  shown. 


Hess-Bright  Mfg.  Co..  Front  St.  and  f:rie  Ave., 
Philadelphia.  Pa.  Booklet  entitled  "Ball  Bearings 
In  Machine  Tools,"  being  virtually  a  treatise  on 
the  subject  of  ball  bearings,  with  special  reference 
to  Hess  Bright  ball  bearings.  The  book  takes  up 
the  function  of  "Hess-Brights."  early  ball  bearings, 
origin  of  annular  type,  uses  of  Hess-Bright  ball 
bearings,  special  Hess-Bright  features,  mounting 
and  closure,  and  applications.  Halftone  and  line 
illustrations  show  the  Installation  of  Hesa-Brigbt 
ball   bearings   on    a    variety   of   machine    tools. 

IngersoU-Rand  Co.,  11  Broadway,  New  York  City. 
Bulletins  3024  and  30.10  entitled  "IngersoU-Rogler 
Valves  for  Air  Compressing  Cylinders"'  and  "Inger- 
soll-Roglcr  Class  EK-1  Power  Driven  Single  Stage 
Straight  Line  Air  Compressors."  respectively. 
Bulletin  3024  is  a  treatise  on  the  valve  and  3030  la 
on  the  compressor,  both  being  profusely  illustrated 
and  showing  the  details  ot  the  machine  in  section. 
It  is  claimed  that  the  new  line  ot  compressors  will 
deliver  more  air  for  the  same  power  expenditure 
than  other  compressors  on  account  of  the  distinct 
advantages  possessed  by  the  new  type  of  valve. 
The  operation  of  the  valves  is  entirely  Independent 
ot   all  valve  gear  or  other   mechanism. 

Ready  Tool  Co.,  654  Main  St.,  Bridgeport.  Conn. 
New  catalogue  12.  entitled  "The  Vital  Factor  In 
Cutting."  Twenty  pages.  6  by  9  inches.  The  Ready 
Tool  Co.  has  given  much  time  and  thonght  to  the 
vital  factor  in  cutting — the  tool — with  the  result 
that  the  "Red-E"  tool  embodies  many  Improved 
features  ot  tool  design.  This  tool  Is  made  with  ■ 
drop-forged  chrome-nickel  holder  and  a  high-speed 
steel  Inserted  cutter.  The  construction  Is  such  aa 
to  hold  the  tool  absolutel.v  rigid  and  prevent  chat- 
ter. The  Taylor-White  process  is  employed  for 
treating  the  high-speed  steel,  thns  Insarlng  uni- 
formity of  results.  "Red-E"  lathe,  shaper,  planer, 
roughing,  threading  and  cntting-olT  tools,  boring- 
bars  and  milling  machine  and  lathe  dogs  are  Illus- 
trated. 

Moore  &  "White  Co.,  Philadelphia.  Pa.  New  lai.'i 
catalogue  on  friction  clutches.  48  pages,  6  by  9 
inches.  The  contents  comprise  description  of  the 
various  parts  of  the  cintches,  information  on  In- 
stalling, adjustment  and  operation  of  Moore  M 
^\'hlte  friction  clutches,  horsepower  rating  ot  Moore 
Sl  White  clutches,  prices  and  dimensions.  The 
Moore  &  White  friction  cintch  makes  it  possible 
tor  the  operator  to  stop  any  piece  of  machinery  in- 
stantly, without  necessitating  the  shntting  down  of 
the  entlrejine.  This  results  In  the  saving  ot  much 
valuable  tnie,  and  in  case  ot  accident,  obviates  seri- 
ous injury  to  workmen  and  machinery.  The  par- 
ticular advantages  claimed  for  the  .Moore  A  White 
friction  clutch  are:  mechanical  stability,  starting 
power  and  simplicity. 

Winter  Bros,  Co,,  Wrentham,  Mass.  Citalogue  S 
on  the  complete  line  of  taps  and  dies  made  by  this 
company,  including  those  made  of  high-speed  ateel. 
NInwty-flve  pages,  ,%  by  7  Inches.  The  section  of 
the  catalogue  devoted  to  the  bigb-speetl  steel  tools 
Is  prlnt*Hl  on  buff  paper  so  that  It  can  be  readily 
distinguished.  On  pages  12  and  22  are  Illustrated 
taps  with  special  styles  of  fluting  that  have  not 
before  been  listed.  It  has  been  demonstrati^l  that 
these  styles  are  much  better  for  machine  use  than 
the  regular  taps  with  four  flutes.  Inasmuch  as  they 
greatly  reduce  the  loss  by  breakage.  Tables  ot 
speclflcatlons.  Including  sixes,  prices,  etc.,  are  given 
for  machinists'  hand  taps,  nut  tai^s,  machine  screw 
taps,  tapper  taps,  staybolt  taps,  pipe  taps,  etc. 
Adjustable  round  dies,  solid  bolt  dies  and  spring 
screw  threading  dies  are  similarly  treated.  Among 
the  tables  of  Information  Included  are:  standanla 
for  wire  gage  In  use  In  the  IT.  S.;  A.  S.  M.  K. 
standanis  for  machine  screws,  special  screws,  ma- 
i-hlne  screw  taps  and  special  taps;  tap  drills  tor 
machine   screw    taps;    and   other    valuable   material. 

TRADE  NOTES 

Moras  Twist  Drill  k  Machine  Co.,  New  Beilford, 
Mass..  announces  the  lirtleth  annlvenuirx  of  the 
founding  of  Ihe  c«mpBny— May  2S.   1804, 

Blllinga  A  Spencer  Co.,  IlnrttonI,  Conn,,  recelve^l 
a  large  fttrelgu  order  In  July  for  drop-hammers 
nhleh  will  necessllate  the  machine  department 
running    full   lime   for  several   months. 

Adolph  Leitelt  Iron  Worka.  r.rand  Raplda,  Mich,, 
Jobbers  of  mill,  factory  and  machine  shop  aapplles, 
are  compiling  a  new  catalogue  covering  these  lines. 
The  works  are  desirous  ot  forming  agency  con- 
nections. 
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A  TEN-MILLION-DOLLAR  EFFICIENCY  PLAN 


HOW  HIGH  WAGES  AND  MECHANICAL  EFFICIENCY   HAVE  LOWERED  THE  COST  OF  PRODUCT 


BY     HAROLD    'WHITING     SLAUSON 


WHEN  Henry  Ford  first  made  his  sensational  announce- 
ment of  the  plan  to  distribute  $10,000,000  among  his 
workers  as  a  wage  bonus,  the  industrial  world 
gasped;  when  it  recovered  its  breath,  surmises  as  to  the 
automobile  manufacturer's  object,  and  speculations  as  to 
whether  he  had  become  a  publicist,  a  philanthropist,  or 
merely  mad,  were  almost  as  plenteous  as  the  hordes  of  men 
who  applied  for  work  at  the  gates  of  his  plant  the  morning 
after  the  plan  had  been  made 
public. 

Those  who  considered  that, 
by  this  one  announcement, 
Henry  Ford  had  constituted  him- 
self the  greatest  advertiser  in 
the  world,  were,  in  a  measure, 
correct;  the  space  devoted  to  the 
outlines  of  the  plan  on  the  front 
pages  of  the  leading  daily 
papers,  and  the  editorial  com- 
ment that  supplemented  the  an- 
nouncement could  not  have  been 
bought  for  twice  tlie  sum  in- 
volved. So,  too,  those  who 
ascribed  the  origin  or  develop- 
ment of  the  plan  to  philanthropic 
motives  were  not  entirely  wrong, 
for  it  is  known  that  Henry  Ford 
takes  great  pleasure  in  tlie  man- 
ner in  which  his  workmen  have 


fig.    1. 
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profited  by  their  increased  earnings  and  improved  their  con- 
ditions of  living.  In  fact,  a  staff  of  some  200  examiners  is  kept 
busy  investigating  the  merits  of  each  case,  and  any  workman 
who,  it  is  thought,  would  not  apply  his  increased  earnings  to 
the  benefit  of  his  family  cannot  share  in  the  distribution.  This 
would  seem  to  indicate  that  there  is  more  than  the  material 
side  connected  with  the  Ford  plan,  and  that  one  of  its  primary 
ideas  is  to  work  the  greatest  good  to  the  greatest  number 
of  Ford  employes. 

But  the  statements  of  those 
who  would  call  Henry  Ford  mad, 
a  fanatic,  or  a  disturber  of  in- 
dustrial conditions  have  been  so 
thoroughly  disproved  that  the 
reaction  has  now  set  in,  and  he 
is  hailed  as  one  of  the  keenest 
business  men  of  the  age — a  man 
who  can  spend  $10,000,000  in  in- 
creased wages  in  one  year,  and 
realize  a  profitable  return  within 
the  first  month  after  the  in- 
auguration of  the  plan.  The  plan 
itself  seems  so  gigantic  that  tlie 
average  manufacturer  is  likely 
to  lose  sight  of  the  fact  that  it 
is  merely  a  somewhat  elaborated 
type  of  profit-sharing,  commen- 
surate with  the  business  done  by 
the  Ford  Motor  Co.  The 
$10,000,000  represents  approxi- 
mately, 10  per  cent  of  the  gross 
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value  of  the  Ford  output  for  1914.  and  is  distributed  among 
the  majority  of  some  16,000  men  employed  in  the  main 
Detroit  factory  and  the  various  assembling  stations  in  the 
larger  cities.  This  money,  however.  Instead  of  being  paid  at 
the  end  of  the  year,  as  a  bonus,  or  in  the  form  of  a  profit- 
sharing  system,  is  included  in  the  daily  wage  of  every  worthy 
man  over  twenty-one  years  of  age,  and  of  every  woman  or 
boy  who  contributes  to  the  support  of  a  family.  The  minimum 
wage  paid  to  such  persons  is  $5  per  day,  and  this  applies  to 
the  washers  and  men  who  sweep  the  floor,  as  well  as  to  the 
more  skilled  classes  of  mechanics.  A  few  of  the  best  ma- 
chinists and  toolmakers  receive  f7  per  day,  and  the  whole 
scheme  has  served  to  give  each  participant  a  wage  advance 
of  from  25  per  cent  to  100  per  cent  over  the  former  amount 
received  by  him. 

Thirty  dollars  per  week  as  a  minimum  wage  for  the  least 
skilled  type  of  labor  would  seem  to  mark,  not  efficiency,  but 
rather  administrative  extravagance.  To  increase  the  ratio  of 
wages  to  gross  value  of  product  from  15  per  cent  to  25  per 
cent  appears  to  be  retrogression  instead  of  advance — until 
figures  are  examined  and  the  unique  conditions  prevailing  in 
the  Ford  plant  are  thoroughly  understood.  As  a  single  in- 
stance of  the  success  of  the  plan  from  a  monetary  stand- 
point, it  is  but  necessary  to  point  out  that  in  February,  after 
one-twelfth  of  the  $10,000,000  had  been  distributed  in  the 
form  of  the  wage  bonus,  production  had  been  increased  40 
per  cent  over  that  of  the  preceding  month,  and  this  result 
was  secured  with  a  force  of  200  men  less.  If  increased  pro- 
duction could  be  maintained  at  this  rate,  the  10  per  cent 
additional  cost  represented  by  the  wage  increase  would  as- 
suredly be  money  well  invested.  And  the  nature  of  the  plan, 
and  its  application  in  the  Ford  plant  is  such  that  this  con- 
tinued increased  production  with  the  same  force  is  not  only 
a  possibility — ^but  almost  a  certainty. 

In  order  the  better  to  understand  how  such  results  are 
possible,  and  to  observe  in  just  what  manner  the  plan  was 
evolved  to  exactly  fit  the  reriuirements  found  in  the  Ford 
factory,  it  is  necessarj-   to   sttidy   the  general  plan   of  manu- 


facture of  this  world-famous  product.  It  might  logically  be 
supposed  that  a  force  of  15,000  men  employed  under  one 
root  would  be  sufficient  to  make  cars  by  hand,  and  to  almost 
entirely  eliminate  the  use  of  machinery.  But  when  we  think 
of  the  production  of  over  200.000  Ford  cars  in  300  working 
days,  and  realize  that  this  means  that  each  workman  com- 
pletes somewhat  over  thirteen  cars  during  the  year,  it  is 
evident  that  only  by  the  aid  of  the  most  modern  machine 
tools  and  efficiency  of  the  highest  type  can  such  a  feat  be 
accomplished.  The  contrast  is  all  the  more  remarkable  when 
applied  to  the  average  high-priced  car  selling  at  $4000.  In 
one  of  the  best-known  factories  building  cars  of  this  type, 
4000  men  are  employed  to  turn  out  3000  cars — or  only  three- 
quarters  of  a  car  per  year  per  man — and  yet  this  plant  is 
famous  for  the  quantity  and  quality  of  the  machine  tools  used 
in  the  production  of  its  cars. 

In  the  Ford  plant,  the  human  element  has  been  eliminated 
as  far  as  possible — and  yet  it  was  solely  through  Its  appeal 
to  human  nature  that  the  wage  bonus  plan  proved  so  suc- 
cessful in  increasing  production.  However,  this  is  but  one 
of  the  many  paradoxes  and  anomalies  that  are  to  be  found 
in  an  investigation  of  this  most  wonderful  of  motor-car  fac- 
tories. The  Ford  plan  does  not  provide  for  an  extra  bonus 
in  the  form  of  a  money  prize  to  be  given  to  the  men  who 
excel  in  quantity  or  quality  of  work;  the  daily  distribution 
of  the  "minimum  wage"  would  have  been  made  the  same  in 
February,  even  though  the  figures  had  shown  a  decrease  in 
production.  Henry  Ford  has  announced  that  this  wage  will 
prevail  throughout  1914,  and  that  he  has  every  reason  for 
believing  that  events  will  warrant  its  continuation  in- 
definitely; but  production  figures,  as  a  goal  to  be  obtained, 
are  not  held  as  a  bait  above  the  workman's  head.  This  is 
probably  due  to  the  peculiar  fact  that  the  average  workman 
has  but  comparatively  little  control  over  the  quantity  of  his 
output;  the  Ford  factory  is  one  vast  machine,  and  it  is  an 
actual  fact  that  the  speed  at  which  a  dozen  or  so  of  the 
conveyors  are  driven  determines  the  rate  of  production  in 
the   factory.     The  Ford  employes  are   the   "breaker  boy?"  of 
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the  Ford  automobile  "mine";  the  partially  assembled  cars 
or  their  parts  move  before  them  on  an  endless  chain,  and 
there  is  but  so  much  time  permitted  for  each  operation. 
This  is  a  feature  of  Ford  manufacturing  methods  that  is  of 
comparatively  recent  origin,  and  one  that  was  adopted 
primarily  to  meet  the  requirements  of  the  new  plan. 

Probably  the  majority  of  those  who  have  kept  pace  with 
improvements  in  manufacturing  methods  are  familiar  with 
the  system  in  vogue  in  the  Ford  foundry,  in  which  the  molds 
are  machine-made  and,  in  the  flasks,  are  placed  on  a  series 
of  moving  tables.  The  tables  are  placed  but  two  or  three 
feet  apart,  and  move  around  an  oval-shaped  overhead  rail. 
As  the  empty  tables  are  carried  by  the  molding  machines,  the 
flasks  are  placed  thereon,  and  a  few  "feet"  later,  the  ladle 
men  are  ready  to  pour  the  molten  metal  into  the  molds.  If 
there  is  a  delay  at  the  ladles,  the  men  merely  must  pour 
faster  to  "catch  up"  with  the  flasks  as  they  pass  by  in  endless 
procession.  By  the  time  the  flasks  have  been  carried  to  the 
opposite  side  of  the  oval,  the  castings  have  cooled  sufficiently 
to  be  removed,  and  the  newly  pressed  molds  are  set  in  place. 
Approximately  two  engine  castings  per  minute  are  made  in 
this  manner. 

This  same  system  is  applied  to  practically  all  of  the  ma- 
chine work  and  assembling  operations,  but  it  is  in  the  latter 
department  that  the  greatest  strides  have  been  made.  Con- 
sider, for  example,  the  assembly  of  the  motor.  The  machined 
and  reamed  casting  is  placed  on  a  pair  of  rails  at  about  work- 
bench height,  and  as  it  is  moved  at  a  constant  speed,  the 
various  parts  are  added.  Two  men — standing  opposite  each 
other — will  insert  the  pistons;  another  pair  install  the 
crankshaft;  another  the  camshaft;  and  the  next,  the  bear- 
ings; until  flnally  the  crank-case,  cylinder-heads,  valves,  and 
gears  are  all  set  in  place  by  as  many  additional  "crews,"  and 
their  followers  tighten  the  bolts  that  have  previously  been 
inserted.  By  the  time  each  motor  is  completed,  it  has  reached 
the  end  of  the  rails  and  is  slid  onto  a  movable  framework 
on  which  it  is  taken  to  the  "limbering"  department  for  the 
purpose  of  lapping  in  the  pistons  and  rings.  But  as  an 
expression  of  the  spirit  of  despatch  and  efficiency  of  the 
system,  it  is  interesting  to  note  that  even  on  this  short 
journey  it  is  not  immune  from  growth,  for  it  is  accompanied 
by  a  man  with  a  paint  pot  who  performs  his  work  on  those 


d  by  Overhead  Bridges 


parts  requiring  attention  before  the  next  operation  is  begun. 
Apply  this  system  to  every  important  part  of  the  car — and 
finally  to  the  car  itself — and  we  may  be  able  to  form  some 
idea  of  the  machine-like  regularity  of  production  in  the  Ford 
plant.  The  rear  axle  assemblies  grow,  as  they  proceed  on 
an  endless  chain  in  front  of  the  two  lines  of  workmen,  each 
individual  of  which  is  ready  with  some  part  or  tool  to  insert 
or  tighten  as  the  work  moves  by.  The  two  halves  of  the 
tubular  rear  axle  are  placed  together  by  one  pair  of  men; 
the  next  pair  insert  eight  cap-screws  in  as  many  holes  in  the 
flange  of  the  differential  housing  that  serves  to  clamp  these 
two  halves  of  the  "dead  axle"  together;  and  the  third  pair 
tightens  these,  one  man  holding  a  socket  wrench  against  the 
bolt  head,  while  his  companion  opposite  him  sends  the  nut 
home  by  means  of  an  electrically  driven  wrench  made  only 
to  fit  that  size  and  type  of  nut.  As  the  rear  axle  assembly  is 
completed,  the  entire  unit  is  disgorged,  end  up,  into  a  vat 
containing  the  paint  or  enamel  with  which  it  Is  to  be  cov- 
ered. While  in  this  position  it  is  fitted  into  a  fixture  by 
means  of  which  all  but  the  exposed  ends  may  be  submerged 
by  the  movement  of  a  lever.  This  operation  is  supplemented 
ty  a  man  with  a  long-handled  brush,  who  touches  the  por- 
tions not  previously  covered,  and  the  unit  is  then  auto- 
matically transferred  to  an  elevating  chain  that  carries  it 
to  the  roof  of  the  building  and  then  to  the  place  in  the  factory 
where  it  is  to  meet  the  growing  chassis  of  which  it  is  to 
become  a  part.  But  this  portion  of  the  building  is  some 
three  hundred  feet  distant  from  the  paint  vat  from  which 
the  axle  has  recently  emerged,  and,  therefore,  in  order  that 
no  time  will  be  wasted  or  motions  lost,  a  drying  room,  having 
a  temperature  constantly  maintained  at  about  110  degrees, 
has  been  constructed  at  the  roof  of  the  building  throughout 
the  length  of  the  horizontal  travel  of  the  axle  carriers.  The 
result  is  that  the  axles  reach  their  destination  a  few  mo- 
ments later,  completely  dry  and  ready  for  installation  in 
the  car.  As  these  chains  carry  the  axles  at  a  speed  equal 
to  a  slow  walk,  and  as  not  over  two  feet  separate  each  unit, 
it  is  possible  that  the  reader  will  be  able  to  grasp  an  idea 
of  the  immense  quantity  production  that  prevails  in  this 
plant.  Of  course,  the  speed  of  assembly  cannot  be  as  great 
as  this,  for  the  limited  number  of  men  working  side  by  side 
could   maintain   no  such  pace,  and   there  are  therefore  three 
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of  these  assembling  tracks  that  unite  at  the  paint  vat,  the 
product  of  which  is  carried  on  the  single  overhead  chain. 

With  the  frame  as  a  starting  point,  the  various  parts  of 
the  chassis  are  added  in  the  same  manner — first  the  springs, 
next  the  axles,  and  then  the  wheels,  followed  in  order  by  the 
gasoline  tank,  the  driver's  seat,  the  motor,  and  finally  the 
radiator.  As  the  rapidly  growing  chassis  reaches  the  proper 
point,  it  is  met  by  these  various  parts  that  are  fed  down 
from  overhead  chutes.  There  are  no  finished-parts  stock- 
rooms in  the  Ford  plant,  but,  instead,  the  completed  pieces 
are  taken  directly  to  these  overhead  bridges,  from  which  they 
are  fed  into  the  chutes  like  so  much  gum  in  a  slot  machine. 
When  the  "sluice"  is  opened  a  set  of  four  wheels,  a  radiator, 
a  gasoline  tank,  a  seat,  or  a  pair  of  fenders  is  poured  out 
onto  the  chassis  that,  unlike  the  proverbial  rolling  stone,  has 
been  gathering  verdure  at  each  turn.  There  are  four  of 
these  chassis  assembling  tracks,  and  each  delivers  its  com- 
pleted car  onto  a  set  of  revolving  drums  that  serve  to  set 
the  rear  wheels  spinning,  ready  to  start  the  motor  as  soon 
as  the  tester  is  able  to  jump  into  the  two-minute-old  seat  and 
throw  in  the  clutch.  While  he  is  doing  this,  the  radiator 
has  been  filled  and  a  rubber  hose  connected  with  the  exhaust 
pipe — and  another  Ford  car  has  been  born. 

Under  these  conditions  of  machine-paced  production,  is  it 
any   wonder   that    the   movements   of   the    men   become   prac- 


with  positions  in  the  Ford  factory  at  a  premium,  each  man 
vaiuts  his  position,  and  the  work  of  the  employment  office 
has  been  marvelously  reduced. 

As  a  further  inducement  toward  permanency  of  employ- 
ment, the  new  Ford  plan  provides  for  the  arrangement  of 
production  so  that  the  annual  "slack  season" — when  inventory 
is  to  be  taken,  the  machinery  overhauled,  and  preparations 
made  for  the  manufacture  of  the  new  models — shall  occur 
during  the  summer  when  the  great  farms  of  the  Middle  West 
are  in  need  of  men  for  the  harvest.  This  system  practically 
provides  for  permanent  employment  of  the  men,  the  more 
so  as  the  Ford  Motor  Co.  maintains  a  sort  of  clearing  house 
and  undertakes  to  obtain  positions  in  the  harvest  fields  for 
its  men.  Another  feature  of  the  Ford  plan,  which  must  not 
be  overlooked,  is  the  conscientious  endeavor  to  select  only 
the  best  and  most  deserving  workmen.  As  has  been  men- 
tioned in  a  preceding  paragraph,  the  home  life  of  each  em- 
ploye is  closely  investigated,  and  the  bonus  is  only  given 
to  those  who  would  spend  their  wages  wisely.  The  wife  of 
a  Ford  workman  receiving  the  minimum  wage  of  $5  per  day 
is  not  allowed  to  keep  boarders,  nor  may  she  "take  in"  wash- 
ing. Thrift  is  encouraged,  however,  and  as  evidence  of  the 
manner  in  which  the  men  have  retained  or  acquired  this 
trait,  it  is  but  necessary  to  mention  that  the  savings  bank 
established    near   the    factory   had    received,   during   the   first 


tically  automatic  and  that  output  is  regulated  entirely  by 
the  speed  at  which  the  traveling  chains  are  operated?  Speed 
up  the  electric  motors  a  notch  and— presto!  F'ord  production 
has  increased  another  hundred  cars  per  day  without  the 
necessity  of  hiring  a  single  additional  workman.  No  one, 
no  dozen,  no  hundred  of  the  wage  earners  Is  absolutely  neces- 
sary to  the  organization;  the  work  that  the  average  man 
In  the  Ford  .shops  performs  could  be  learned  In  a  few  hours 
of  in.<<truction  by  an  immigrant  unable  to  speak  a  word  of 
Rnglish — and  yet  the  average  wage  received  Is  $30  per  week! 
But  much  aa  the  monotony  of  each  man's  work  might  be 
expected  to  lend  to  discontent,  the  prospect  of  wages  double 
those  that  could  be  obtained  at  any  other  factory  for  the 
same  work  serves  as  a  deterrent  and  positions  In  the  Ford 
factory  are  eagerly  sought  for.  This  hnfl  resulted  In  the 
elimination  of  what  had  previously  been  one  of  the  serious 
problems  of  the  organization  the  Instability  of  the  personnel 
of  the  workmen.  Hefore  these  high  wages  went  Into  effect, 
each  workman  averaged  leas  than  ten  months  during  which 
he  remained  In  the  employ  of  the  company;  and  this  neces- 
sitated the  hiring  of  some  15,000  men  each  year  In  order  to 
maintain   the   retpilrpd   force   of   14,000   men.      Now,   however. 


five  months  of  the  operation  of  the  plan,  deposits  amounting 
to  somewhat  over  $3,000,000. 

Naturally,  there  will  be  no  strikes  in  a  factory  so  liberal 
in  the  manner  in  which  It  treats  Its  workmen;  and  If  there 
should  be,  so  large  a  number  of  men  would  stand  ready  to 
take  the  places  deserted  by  the  old  employes  that  a  strike 
would  prove  to  be  the  most  futile  method  In  the  world  for 
adjusting  whatever  grievance  might  arise.  The  Ford  auto- 
mobile is  a  manufactured  article  that  fills  a  world-wide  de- 
mand, and  the  only  problem  to  be  met  Is  that  of  producing 
this  car  as  cheaply  as  possible.  The  answer  to  this  problem 
lies,  chiefly.  In  the  wholesale  use  of  machines  and  machine 
tools — "handmade"  Is  a  word  unknown  In  the  Ford  factory; 
but  the  human  element  enters  Into  the  consideration,  and 
this  Is,  In  reality,  the  one  variable  that  must  be  dealt  with, 
llul  to  hold  this  variable  within  as  restricted  limits  as  pos- 
sible, and,  in  fact,  to  reduce  It  to  a  ronslntil,  the  Ford  plan, 
dealing  with  the  men  and  their  compensation,  was  evolved. 
The  question  as  to  whether  this  plan  has  been  proved  to 
be  successful  or  not  can  be  best  answered  by  a  brief  resumf 
of  the  reoults  accomplished.  Production  has  been  Increased 
wllhotit    Increasing    the    number   of   employes;    the    work    of 
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each  individual  lias  been  so  standardized,  specialized,  and 
simplified  that  no  skill  is  required  in  the  manufacture  of 
any  part;  the  permanency  of  employment  has  been  increased; 
the  character  of  the  workmen  has  been  improved;  the  pos- 
sibility of  strikes  has  been  practically  eliminated;  and  posi- 
tions in  the  Ford  factory  have  been  made  so  desirable  that 
the  places  of  one  or  all  workmen  could  be  filled  immediately 
from  men  from  the  other  factories  in  Detroit. 

If  all  of  this  can  be  accomplished  with  an  expenditure  of 
only  10  per  cent  of  the  previ- 
ous gross  income,  the  plan  is 
assuredly  a  success,  for  ad- 
ditions to  the  plant  and  equip- 
ment, together  with  the  extra 
men  necessary  to  produce 
these  results,  would  have 
represented  an  outlay  greatly 
in  excess  of  this  sum,  and 
one  that  would  ordinarily  be 
obtained  through  a  new  bond 
or  stock  issue.  Successful  as 
this  plan  has  proved  itself  to 
be  when  applied  to  the  Ford 
plant,  it  is  doubtful  if  it 
would  meet  with  equal 
success  in  the  case  of 
other  manufacturing  enter- 
prises. The  Ford  capital, 
plant,  equipment,  organiza- 
tion, and  work  were  ideally 
arranged  for  the  operation  of 
such  a  plan,  and  the  time 
was  ripe  for  its  inception. 
But  certain  of  the  principles 
involved  can  assuredly  be  ap- 
plied to  other  businesses,  and 
for  testing  such  an  idea  on  so  large  a  scale,  the  industrial 
world  owes  a  debt  of  gratitude  to  Henry  Ford. 

:«:  #  * 

A  catalogue  recently  published  by  the  Hindley  Gear  Co., 
of  Philadelphia,  contains  a  historical  note  of  interest  on 
Hindley  worm-gearing.  These  gears  take  their  name  from  an 
English  engineer,  who,  about  1857,  first  pointed  out  that  if  a 
machine  could  be  built  to  cut  them,  such  gears  would  be 
superior  to  all  worm-gears.  Nothing  was  attempted  in  the 
way  of  producing  these  gears  commercially,  however,  until 
Stephen  A.  Morse  of  Morse,  Williams  &  Co.  of  Philadelphia, 
took  up  the  matter  in  1878.  After  building  an  experimental 
machine,  the  gears  were  finally  produced  commercially  In 
1880,  and  from  that  time  have  been  used  in  Morse  screw  ele- 
vators exclusively.  The  characteristics  of  Hindley  worm- 
gears  are  a  concave  worm,  the  teeth  of  which  are  in  full  con- 
tact with  several  worm-wheel  teeth  at  once.  A  comparatively 
recent  development  is  Hindley  spiral  gears,  a  term  applied 
to  that  class  of  worm-gearing  in  which  the  angle  of  the  teeth 
with  the  gears  is  such  that  either  gear  will  drive  freely  in 
either  direction  and  from  either  gear.  These  are  made  com- 
mercially in  ratios  from  1  to  1  up  to  10  to  1  and  are  used 
chiefly  for  automobile  rear  axle  drives. 


Fig.  1. 
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A  MULTIPLE  WIRE-DRAWING  MACHINE* 

BY   S.    A.    J. 

At  present,  a  good  deal  of  interest  is  being  paid  to  the 
methods  of  producing  fine  wire  used  for  weaving  purposes, 
etc.  The  continuous  wire-drawing  machine  built  by  Messrs. 
Werths  &  Co.,  of  London,  England,  together  with  a  new 
method  and  apparatus  for  annealing  and  continuous  pickling, 
washing,  drying  and  winding  of  fine  wire  from  phosphor- 
Uronze,  gun-metal,  brass,  copper  and  other  fine  metals,  ap- 
parently presents  marked  ad- 
vantages over  processes 
hitherto  used.  This  multiple 
wire-drawing  machine  differs 
in  several  respects  from  ma- 
chines hitherto  manufactured 
for  the  same  purpose,  as  the 
drawing  pulleys  run  on  verti- 
cal shafts  and  are  grouped 
around  the  draw-stones  which 
are  combined  in  a  single  ad- 
justable die-holder,  with  the 
exception  of  one  die-holder, 
which  is  fitted  at  the  place 
where  the  wire  enters  the 
machine.  This  gives  the  ma- 
chine a  very  compact  and  sim- 
ple construction,  as  illus- 
trated in  Fig.  1.  This  com- 
pactness is  of  importance  not 
only  because  of  space  con- 
siderations, but  also  from  the 
point  of  view  of  supervision 
of  the  work,  and,  above  all, 
on  account  of  power  require- 
ments. 

It  is  a  point  of  special  im- 
portance that  the  whole  wire-drawing  mechanism,  including 
the  drawing  pulleys,  lies  in  one  common  water  tank  so  that 
the  entire  process  of  drawing  goes  on  under  water.  This 
tank  can  be  lowered  by  a  hand  lever  so  that  it  is 
possible  at  any  moment  to  liberate  the  drawing  mechanism 
with  a  single  movement  of  the  hand  in  order  to  ascertain 
its  condition.  The  die-holders  are  so  constructed  that 
the  wire  is  passed  to  the  drawing  pulleys  in  a  straight 
line.  The  wire  thus  encircles  all  the  drawing  pulleys 
for  only  three-quarters  of  their  circumferences,  except 
in  the  case  of  one  pulley  on  which  the  winding  covers  some- 
what more  than  the  circumference,  so  that  it  is  impossible 
for  the  wires  to  become  entangled  or  cling  to  one  another  and 
break.  The  drawing  pulleys  have  three  grooves  of  different 
diameters,  and  hence  three  wire-drawing  dies  can  be  used. 
The  ready  drawn  wire  after  passing  through  a  short  bath  is 
wound  on  a  collecting  drum  having  detachable  flanges;  and 
these  drums  with  the  wire  on  them  are  placed  in  the  anneal- 
ing furnace,  but  the  wire  can  also  be  wound  on  a  drum  in 
the  usual  way,  from  which  it  is  removed  in  coils.     The  ma- 


Multiple  Wire-drawing  Machine 


For  additional  information  on  the  subject  of  wire  drawing  published  i 
caixERi-  see  •■Wire  Drawing,"  October,  1912,  and  "The  Making  of  Scan 
s  Gold  Wire."  March.   1911. 


Fig.   2.     Plan  and  Elevation  of  Equipment  for  treating  tho   Drawn    Wire 
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chine   is  also  fitted   with   a  mechanism   enabling   it   to   stop 
automatically  when  the  wire  breaks. 

It  may  be  pointed  out  in  this  connection  that  as  the  whole 
drawing  process  takes  place  under  water,  the  wear  on  the 
drawing  pulleys  and  dies  is  evidently  reduced  to  a  minimum. 
Skilled  workmen  are  not  necessary,  and  young  workers  can 
be  employed  almost  exclusively.  They  have  no  influence  on 
the  ultimate  condition  of  the  wire,  as  they  only  handle  it  in 
the  crude  state.  The  collecting  drums  on  which  the  wire 
can  at  once  be  passed  into  the  annealing  furnace  have  a 
capacity  of  33  pounds.  The  space  occupied  is  much  less  than 
with  machines  hitherto  used;  and  the  air  in  the  work- 
rooms is  not  filled  with  metal  dust,  so  that  the  work  is 
healthful.  The  precipitated  dust  is  recovered  in  the  form  of 
slime.  The  drawing  process  insures  uniformity,  which  is 
Important  for  wires  such  as  phosphor-bronze  warp  wires. 

The  use  of  this  continuous  wire-drawing  machine  is  fol- 
lowed by  the  further  process  for  the  treatment  of  warp 
wires.  A  number  of  the  collecting  drums,  which  are  easily 
detachable  from  the  drawing  machine  after  being  filled  up, 
are  passed  into  an  annealing  furnace,  and  the  wire  is  annealed 
on  these  drums.  The  latter  contains,  as  previously  stated, 
about  33  pounds  of  wire,  and  therefore  there  is  no  need  to 
break  oft  the  wire  after  coiling  up  5  or  7  pounds,  as  was 
formerly  necessary.  After  annealing,  the  set  of  twelve  col- 
lecting drums  is  plunged  into  a  common  acid  bath,  and  the 
wire  is  then  drawn  off  them.  The  drums  taper  toward  the 
top  so  that  it  is  easy  to  draw  the  wire  off.  The  wire,  first  of 
all,  passes  through  a  channel  in  which  fresh  water  flows  con- 
tinuously, in  the  direction  opposite  that  of  the  wire.  Then 
the  wire  passes  through  a  sand  bath  in  which  adhering  acid 
residues  and  the  like  arc  rubbed  off,  after  which  it  passes 
through  a  tartaric  acid  and  water  bath.  It  now  passes 
through  a  long  drying  box  filled  with  sand,  which  is  heated 
from  below,  from  which  it  emerges  bright  and  uniform,  ready 
to  be  wound  up  by  the  winding  machine  without  any  waste. 
The  collecting  drums  are  made  of  manganese  bronze,  and 
can  stand  from  150  to  200  annealing  processes. 

Fig.  2  shows  in  plan  and  elevation  the  apparatus  just 
described,  in  which  A  is  an  acid  bath  containing  the  collect- 
ing drums  B.  from  which  the  wires  pass  upward  to  the 
washing  bath  C.  and  then  through  roller  guides  D  into  the 
sand  box  A";  thence  to  the  tartaric  acid  bath  F,  and  the  final 
water  bath  O.  The  drying  apparatus  is  shown  at  H,  and  / 
is  the  winding  machine.  It  will  be  seen  that  the  whole 
process  is  so  simple  and  mechanical  in  its  action  that  it  re- 
quires but  little  attention,  and  the  saving  in  wages  is  con- 
siderable. It  should  be  especially  noted  that  all  waste  ot 
material,  which  is  so  marked  in  the  use  of  loose  wire  rings. 
Is  thus  avoided,  and  also  that  the  quantity  of  acid  and  other 
substances  used  Is  considerably  reduced.  A  special  advantage 
Is  that  pvery  wire  is  separately  cleaned  and  dried,  thus  in- 
suring uniformity  in  color  and,  above  all,  in  quality.  In  some 
of  the  older  processes,  this  uniformity  cannot  be  absolutely 
guaranteed.  Moreover,  as  the  operator  has  practically  no 
hand  in  the  process,  carelessness  or  poor  judgment  have  no 
effect.  The  certainty  ot  success  is  therefore  greater  and  the 
output  of  good  wire  higher.  The  ultimate  yield  is  a  long 
unbroken  wire  thread.  Naturally,  the  use  of  the  continuous 
wire-drawing  machine  Is  not  reserved  to  the  whole  process 
for  the  further  treatment  of  the  wire,  as  the  machine  can  be 
used  without  the  subsequent  process.  As  already  mentioned. 
a  take-up  drum,  otherwise  used  for  coiling  the  wire,  is  fitted 
on  each  machine,  and  It  Is  used  particularly  In  the  production 
of  soft  weft  wires  for  weaving  purposes.  The  whole  pliint 
appears  to  place  the  production  of  metal  wires  on  an  ad- 
vanced basis  and  Is  therefore  worthy  of  attention. 
•     •     • 

A  mechnnlcnl  Idea  may  often  be  carried  out  without  draw- 
ings, but  the  process  la  usually  costly,  and  unforeseen  errors 
or  Interferences  require  changes  after  part  of  the  machine  or 
device  has  been  made.  There  Is  danger  of  careless  thinking 
and  a  trusting  to  luck  which  Is  unsafe  and  demoralizing. 
Drawing,  ns  a  rule,  requires  loglrnl  thinking.  It  Is  further- 
more a  record  of  the  thinking  and  Is  Invaluable  In  the  case  of 
Improvements  and  repairs. 


THE   "PATENT-BEE"* 

BY   H.  W.  WEISGERBERt 

Where  is  the  man  who  has  not  heard  a  "patent-bee" 
buzzing  under  his  hat?  That  there  are  such,  I  know;  but  I 
also  know  that  there  are  hundreds  and  even  thousands,  or 
tens  of  thousands,  of  poor  deluded  souls  (who  were  not  as 
wise  as  Ulysses  ot  old,  who  stopped  the  ears  of  his  sailors 
so  that  they  could  not  hear  the  enticing  songs  of  the  Sirens), 
who  when  they  had  put  in  their  all,  found  themselves 
financially  wrecked  upon  the  patent  office  shoals.  What  is 
there  so  enticing  about  a  patent?  Do  they  expect  to  find 
a  short  route  to  wealth  and  fame,  or  is  it  because  they  have 
heard  tales  of  fabulous  wealth  being  made  out  of  some  sim- 
ple device?  And  do  they  imagine  that  they,  too,  can  find  a 
fortune  if  they  but  invent  something,  no  matter  how  simple 
or  useless  it  may  be?  A  patented  article,  if  there  is  no  im- 
mediate use  for  it,  is  about  as  worthless  as  the  sands  of  the 
seashore.  Then,  too,  it  is  worthless  if  it  cannot  be  manu- 
factured within  a  reasonable  price;  or  sometimes  a  seem- 
ingly useful  article  must  have  a  fortune  spent  upon  it  to 
properly  advertise  the  usefulness  of  it  and  to  bring  it  to  the 
attention  of  the  people. 

Edison  will  always  be  as  a  shining  light  that  the  patent 
attorney  shark  will  hold  up  to  the  would-be  inventor;  but, 
whereas  we  have  one  Edison  in  this  country,  we  have  about 
one  hundred  millions  of  the  common  people,  and  does  each 
one  out  of  several  thousand  patentees  imagine  that  he  or  she 
can  become  a  second  Edison  by  inventing  some  simple  thing 
that  any  boy  in  a  manual  training  school  can  make  with  a 
saw  and  hammer?  One  has  only  to  look  through  the  patent 
office  records  to  find  that  farmers  are  among  those  who, 
whenever  they  think  up  some  simple  contrivance,  rush  with 
it  to  the  patent  office  and  take  out  a  patent  that  costs  them 
no  less  than  a  hundred  dollars;  whereas  it  they  would  write 
it  up  and.  with  a  sketch  for  an  illustration,  submit  it  to  some 
farm  paper  (where  no  doubt  it  would  be  accepted)  they 
would  be  ahead  a  dollar  or  two,  instead  of  being  out  of 
pocket  a  hundred  and  over.  But,  having  lost  on  one  thing 
they  don't  always  stop,  but  continue  to  get  out  others  in  the 
hope  of  recovering  what  they  have  already  lost  and,  like  the 
gambler,  they  expect  their  luck  to  change  and  that  they  will 
catch   the   will-of-the-wisp  that  will   show   them  to  a   fortune. 

It  is  a  well  known  fact  that  most  inventors  die  poor,  while 
others,  if  they  have  had  money  to  start  with,  have  gone 
"broke,"  and  lost  that  which  they  had.  To  the  uninitiated 
the  patent  office  is  not  much  more  than  a  delusion  and  a 
snare;  while  the  large  concerns  who  take  out  patents  that 
are  of  real  value,  must  often  take  their  claims  to  court  and 
carry  the  case  from  one  cotirt  to  another,  and  sometimes  to 
the  highest  court,  before  they  are  certain  that  they  own  the 
patent  on  their  product.  This  should  not  be  necessary,  but 
it  is  so,  nevertheless.  I  am  not  saying  anything  about  the 
mechanical  engineers  who  take  out  patents,  but  even  they 
invent  many  costly  machines  from  which  they  never  realize 
enough  to  pay  for  the  patent;  nor  am  I  saying  anything 
against  the  manufacturer  who  wishes  to  protect  his  products 
against  infringers,  but  I  am  warning  the  everyday  mechanic 
and  the  man  or  woman  in  moderate  circumstances,  who  have 
only  their  dally  wage  upon  which  to  live,  that  they  may 
not  foolishly  squander  their  money  upon  anything  as  uncer- 
tain as  a  patent. 

If  you  have  anything  of  real  value  there  are  honest  manu- 
facturers who  would  be  only  too  willing  to  pay  for  the 
patent  and  allow  you  a  royalty;  and  If  they  were  not  honest, 
and  you  had  the  patent  In  yo\ir  own  name,  they  would  some- 
how manage  to  get  It  without  paying  much  or  by  taking 
some  of  the  Ideas  and  making  a  new  article.  Then,  as 
you  would  not  have  the  money  to  carry  a  case  through  the 
courts,  your  Invention  would  be  useless.  But  there  are  many 
people  who  wish  to  add  to  their  meager  incomes,  and  seeing 
under  the  classified  advcrtlsemonts  in  the  Sunday  papers 
long  lists  of  Inventions   that  are  wanted,  and   thinking   that 
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they  too  can  invent  some  of  them,  write  for  "particulars  and 
circulars"  to  the  advertiser,  and  receive  printed  information 
that  will  lead  them  to  thinli  that  a  fortune  is  waiting  for 
them  just  as  soon  as  they  get  their  "patent."  Not  long  ago  I 
received  a  circular  letter  from  one  of  these  sharks  (he  had 
seen  my  name  and  address  in  a  mechanical  journal )  offering 
to  let  me  in  on  reduced  rates  and  a  good  per  cent  of  the  fee 
on  all  work  that  I  could  send  liim  by  referring  my  friends  to 
him  with  their  patent  business.  I  recently  heard  an  inventor 
— a  mechanical  engineer  who  gets  his  living  from  his  in- 
ventions— say  that  liis  name  never  appeared  in  a  patent  list, 
but  that  he  received  a  heavy  mail  of  letters  from  these 
sharks  asking  him  for  his  business. 

That  patent  attorneys  take  anything  and  everything  that 
a  client  may  offer,  there  can  be  no  doubt,  for  how  else  could 
it  happen  that  the  pages  of  the  "Record"  are  filled  with  so 
many  trivial  and  seemingly  useless  inventions?  I  once 
worked  with  a  draftsman  who  claimed  to  have  worked  for  a 
firm  of  patent  attorneys,  and  he  never  tired  of  telling  how 
they  used  to  "fix"  the  "liayseeds,"  as  he  called  them,  who 
had  "inventions,"  which  they  wished  to  patent.  They  would 
first  finish  a  drawing  and  then  "just  happen"  to  think  of 
some  important  changes,  and  of  course  the  "bait"  would 
catch  and  the  drawing  would  liave  to  be  done  over,  making 
more  work  for  the  draftsman.  Or  they  would  apply  for  a 
patent  and  then  (?)  think  of  something  else,  always  im- 
portant, and  that  would  mean  an  extra  fee  and  more  draw- 
ings; and  thus  they  would  keep  it  up  and  keep  their  client 
in  the  city  just  so  long  as  his  money  lasted. 

This  calls  to  mind  the  case  of  a  Danish  farmer  I  knew  In 
my  boyhood  days,  and  whose  farm  adjoined  that  of  my  uncle's. 
He  imagined  that  he  had  a  valuable  invention  in  the  shape  ot 
a  potato-digger;  it  was  just  an  ordinary  shovel  plow  with 
a  row  of  tines  at  the  rear  (just  such  a  "digger"  as  is  on  thi! 
market  now)  and,  no  doubt,  he  imagined  his  fortune  already 
made.  His  neighbors  joked  and  laughed  about  "Jim's  potato 
digger."  Anyhow  by  the  time  he  finished  inventing,  he  had 
lost  two  farms.  I  well  remember  seeing  his  house  and  yard 
littered  with  large  sheets  of  paper,  for  he  was  not  draftsman 
enough  to  make  small  scale  drawings,  but  he  had  to  draw 
everything  out  full  size.  Then,  instead  of  making  a  drawing 
and  letting  some  mechanic  make  his  "digger,"  he  went  to  a 
village  blacksmith  who  could  neither  read  nor  write  and  who 
could  only  work  at  it  in  spare  time;  so  "Jim"  had  to  put  in 
his  time  and  superintend  the  construction,  which  was,  too, 
one  of  the  cut-and-fit  order.  Being  four  miles  from  town 
was  a  little  too  far  for  convenience  sake,  so  he  moved  to  the 
village  into  a  rented  house;  then,  with  nothing  but  expense 
and  with  nothing  coming  in,  and  with  one  patent  following 
another,  his  cash  was  soon  exhausted  and  his  "invention"  a 
failure. 

A  farmer's  "inventions"  as  they  appear  in  the  official 
record  can  generally  be  told  from  those  of  a  mechanical  man, 
for  they  are  usually  made  of  wood  instead  of  Iron  or  steel. 
Fifty  years  and  more  ago  all  inventions  were  of  a  very  sim- 
ple nature,  for  mechanical  engineers  as  we  find  them  today 
did  not  exist.  Times  have  changed.  All  appliances  must  be 
made  of  iron  or  steel  as  far  as  possible.  Without  mechanical 
training  one  cannot  well  get  up  a  worthy  invention,  for  it  is 
hard  to  convey  ideas  to  someone  else,  and  if  somebody  else 
will  have  to  do  the  head  work  they  will  also  expect  the  re- 
ward. This  calls  to  mind  an  incident  that  occurred  several 
years  ago  when  the  suction  sweepers  were  beginning  to  flood 
the  market.  A  traveling  man,  who  may  have  had  an  idea  in 
mind,  came  to  our  place  and  wanted  to  know  if  we  could  make 
a  drawing  of  an  air  pump  for  him.  Of  course,  we  would  be 
glad  to  do  it,  if  he  knew  what  he  wanted,  but  he  either 
thought  that  we  wanted  to  steal  his  idea  or  that  we  did  not 
know  how  to  make  the  drawing,  for  it  was  impossible  to  get 
anything  out  of  him,  save  the  fact  that  he  wanted  an  air 
pump  drawing.  The  trouble  was  that  he  wanted  someone 
else  to  work  up  the  design,  for  if  he  had  an  idea  he  was 
unable  to  convey  it  to  others. 

The  average  person  has  not  the  least  idea  of  the  growth  of 
the  patent  business  during  the  last  two  decades.  I  have  ac- 
cess  to   a   library   of   patent   office   records   that   extend   back 


nearly  70  years.  During  those  early  years  the  annual  report 
of  patents  issued  did  not  form  a  book  much  larger  than 
Webster's  Academic  Dictionary;  now  the  business  for  three 
months  fills  a  book  larger  than  a  Webster's  International 
Dictionary.  It  is  simply  astounding,  because  a  great  many 
of  the  devices  are  useless  and  impractical.  It  should  always 
be  borne  in  mind  that  as  soon  as  a  successful  invention  ap- 
pears there  are  always  a  multitude  of  imitators,  so  that  un- 
less one  has  the  means  to  carry  on  the  manufacture  of  that 
which  he  invents,  or  is  willing  to  accept  a  small  per  cent  ot 
a  royalty,  he  should  not  risk  his  all  on  the  price  of  a  patent. 

Scarcely  a  week  passes  that  the  firm  for  whom  I  work  does 
not  receive  an  appliance  of  some  kind  on  engines  from  in- 
ventors, but  as  yet  they  have  never  found  anything  of  real 
practical  value  to  them;  yet.  whenever  any  device  is  needed 
it  is  always  worked  out  satisfactorily,  and  not  patented  either. 
And  right  here  let  me  say  that  if  every  manufacturer  went 
to  the  patent  office  for  a  patent  for  every  idea  and  improve- 
ment, there  would  not  be  any  profits  left  for  the  stock- 
holders. It  is  not  necessary  to  run  to  the  patent  office  with 
every  idea.  If  you  have  anything  worth  while,  make  a  draw- 
ing and  sign  your  name,  address  and  date,  and  then  have 
three  of  your  friends  witness  it  by  doing  the  same;  then  go 
ahead  and  work  up  your  invention,  and  if  anyone  else  ap- 
plies for  a  patent  on  the  same  thing,  you  will  at  least  have 
good  evidence  for  a  priority  claim  when  you  apply.  An  in- 
vention is  an  evolution,  and  it  is  impossible  to  think  of  all 
the  good  things  at  first;  so  an  invention  either  grows  more 
simple  than  at  first,  or  it  becomes  more  complicated  so  as  to 
extend  its  usefulness.  To  take  out  a  patent  in  each  step  of 
the  process  is  very  expensive,  especially  if  a  few  months 
of  thinking  and  experimenting  will  help  to  improve  it  and 
so  that  all  can  be  included  within  the  one  application.  I 
know  of  machines  for  which  patents  had  not  been  applied 
for  until  a  year  after  they  had  been  built  and  tried  out,  and 
improvements  made  upon  what  they  were  originally. 

Few  people  realize  that  it  often  takes  a  small  fortune  to 
develop  and  place  on  the  market  a  useful  article.  So  instead 
of  selling  their  idea  for  a  small,  reasonable  sum,  or  by  of- 
fering one-half  of  the  patent  and  letting  the  manufacturer 
pay  for  the  patent  and  taking  a  small  royalty  for  their 
share,  they  expect  a  fortune  the  first  thing.  It  is  said  that 
railroads  are  willing  to  wait  until  a  patent  expires  before 
they  will  allow  themselves  to  be  held  up  for  an  invention. 
So  don't  patent  anything  that  the  patent  sharks  say  is  wanted; 
for  the  chances  are  that  if  it  is  possible  to  invent  it,  many 
patents  have  already  been  taken  out  and  so  yours  would  only 
add  to  the  number  of  failures  and  your  cash  go  to  swell  the 
sharks'  amount  of  spending  money.  But  if  you  must  patent 
your  ideas  go  to  some  manufacturers  in  your  community  or 
vicinity  and  in  that  way  secure  the  name  of  some  reliable 
attorney.  In  doing  so  you  will  at  least  have  the  satisfaction 
that  you  are  not  being  duped. 

It  is  estimated  that  there  are  at  least  50.000  amateur  wire- 
less telegraph  operators  "butting  in"  all  along  the  Atlantic 
coast,  and  it  is  stated  that  in  many  cases  they  drown  the 
long  distance  over-sea  messages.  The  Compressed  Air 
Magazine  states  that  this  condition  has  become  such  a  nuis- 
ance that  regular  operators  cannot  count  on  long  distance 
work  until  after  midnight  when  the  air  becomes  clear.  Be- 
sides being  a  bother,  this  promiscuous  sending  of  messages 
gives  opportunities  to  practical  jokers  who  send  fake 
messages.  They  are  practically  immune  from  prosecution, 
as  there  is  no  way  to  prove  the  source  of  the  message. 

Contributors  are  trequently  advised  to  start  articles  with 
a  general  definition  of  the  subject  treated  and  a  brief  review 
of  what  the  article  is  intended  to  set  forth.  Sometimes, 
however,  authors  go  to  the  extreme  in  defining  the  obvious; 
the  following  definition  of  an  elevator  given  in  a  paper  on 
"Klevators — Their  Uses  and  Abuses"  before  an  engineering 
society  is  worthy  of  being  recorded:  "An  elevator  may  be 
termed  an  ingenious  mechanical  device,  invented  and  de- 
signed by  man,  to  overcome  nature's  Imperative  law — the 
law  of  gravitation." 
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ABRASIVE  PAPER  AND  CLOTH   MANUFACTURE 


MACHINES  USKD  BY  THE  CARBORUNDUM  CO.  FOR  APPLYING  ABRASIVE  AND  CUTTING  THE  COATED    STOCK 


ting    Abrasive   Paper    and    Clotl: 


THE  manufacture  of  abrasive  paper  and  cloth  is  a  more 
extensive  and  interesting  process  than  would  be  in- 
ferred from  an  inspection  of  the  finished  product.  First, 
there  Is  the  production  of  the  abrasive,  second  the  applica- 
tion of  the  abrasive  to  the  paper  or  cloth,  and  third,  the 
cutting  of  the  coated  stock  into  strips,  squares,  disks  or 
special  shapes  such  as  are  required  by  shoe  manufacturers. 
etc.  The  various  classes  of  paper  and  cloth  manufactured  by 
the  Carborundum  Co.,  Niagara  Falls,  N.  Y.,  are  coated  with 
three  different  abrasives,  viz..  garnet,  carborundum  and  aloxite. 
Garnet  is  used  in  woodworking;  carborundum,  for  finishing 
leather  goods  (especially  in  boot  and  shoe  manufacture)  and 
in  disk  form  on  disk  grinding  machines;  whereas  aloxite  is 
more  particularly  adapted  for  general  machine  shop  work. 
As  is  well  known,  both  carborundum  and  aloxite  are  arti- 
ficial abrasives,  whereas  garnet  is  a  natural  product.  In 
this  article,  the  method  of  coating  cloth  and  paper  with  an 
abrasive  and  the  cutting  of  the  coated  stock  into  com- 
mercial shapes  will  be  described. 

The  principal  problem  connected 
with  the  manufacture  of  abrasive 
paper  and  cloth,  aside  from  the  pro- 
duction of  the  abrasives,  is  that  of  dry- 
ing the  glue  which  holds  the  abrasive 
grains  in  place.  In  order  to  coat  the 
stock  efficiently,  the  process  must  be 
continuous,  and  as  the  coating  is  done 
quite  rapidly  miles  of  coated  stock  ac- 
cumulates before  that  which  first 
passes  the  coating  rolls  is  dry.  The 
way  In  which  this  stock  is  auto- 
matically stored  while  drying  In  one 
continuous  length  Is  the  most  interest- 
ing part  of  the  process. 

The  path  followed  by  the  stock  from 
the  time  It  Is  unwound  from  the  roll 
at  one  end  of  the  mnrliino  until  It  is 
again  wound  nt  the  other  end,  after 
hnvlHR  been  coated  with  an  nbrnslvp, 
I.1  as  follows:  First  the  stock  passes 
between  circular  rolls  which  print  on 
one  side  the  name  of  the  company,  the 
kind  of  abra.xlve  used  and  Us  number; 
It  then  passes  between  two  rubber 
rolls,  the  lower  one  of  which  Is  Im- 
mersed In  ft  tank  of  hot  glue.  The 
cnat  of  glue,  whirh  Is  deposited  on  one 


side,  is  next  spread  evenly  by  a  nar- 
row brush  which  extends  across  the 
stock  and  has  a  very  rapid  reciprocat- 
ing movement.  Just  beyond  the  brush 
there  is  a  hopper,  from  which  an  even 
stream  of  abrasive  falls  upon  the 
stock;  the  latter  then  passes  under  a 
steel  roll  which  forces  or  imbeds  the 
abrasive  grains  into  the  glue,  holding 
thom  firmly  on  the  stock. 

The  paper  or  cloth  next  passes  over 
an  elevated  drum  and  is  then  gathered 
up  into  loops  about  12  feet  long  by  an 
endless  chain  mechanism,  which  at 
regular  intervals  carries  a  wooden 
cross-bar  up  under  the  sheet  as  it  feeds 
out.  When  one  of  these  sticks  upon 
v>hich  one  of  the  loops  is  suspended  is 
conveyed  to  the  top,  it  enters  upon  a 
horizontal  track  and  is  conveyed  along 
by  a  slow  intermittent  motion  so  that 
the  first  coat  of  glue  will  have  time  to 
partially  dry  before  the  next  coating 
operation.  This  intermittent  motion 
is  obtained  from  a  framework  that  extends  above  the  track 
and  moves  back  and  forth.  The  stroke  of  this  frame  is  about 
12  inches,  and  with  each  forward  movement  pawls  on  it  en- 
gage the  cross-bars  upon  which  the  loops  hang  and  push 
them  forward  a  distance  equal  to  the  stroke  of  the  frame. 
On  the  return  stroke,  the  pawls  simply  lift  and  glide  back 
over  the  sticks  and  then  engage  another  set  on  the  next  stroke. 
As  the  result  of  this  intermittent  movement,  the  loops  of 
cloth  or  paper  swing  to  and  fro  as  they  gradually  move  along, 
presenting  a  rather  grotesque  appearance. 

About  one  hundred  feet  from  the  starting  point,  the  paper 
which  has  partially  dried  passes  through  a  second  glue  coat- 
ing process.  This  is  known  as  "sizing."  The  glue  is  much 
thinner  than  is  used  for  the  first  coat  and  is  applied  to  fill  up 
the  interstices  between  the  abrasive  grains  and  hold  them 
more  firmly  in  place.  When  one  of  the  loops  approaches  this 
second  or  sizing  machine,  it  is  straightened  out  as  the  paper 
is  drawn  between  the  tensioning  and  gluing  rolls  and  this 
straiclitcniiiK     out     draws     the     loop     cross-bar     (which     has 
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passed  beyond  the  feeding  pawls)  forward,  and  the  cross- 
bar drops  upon  conveyor  chains  and  is  lowered  to  the  floor. 

The  paper,  after  passing  the  point  where  the  cross-bar  sup- 
port is  removed,  is  drawn  over  a  curved  platform  down  to  the 
tensioning  rolls  and  then  to  the  second  set  of  gluing  rolls. 
After  the  sizing  operation,  the  paper  passes  over  a  drum  or 
roll,  on  the  periphery  of  which  are  raised  strips  that  incline 
from  each  side  toward  the  center,  similar  to  the  teeth  of  a 
herringbone  gear.  This  roll  is  to  center  the  paper  before  it 
again  enters  upon  the  drying  track.  The  paper  is  now  gath- 
ered up  into  loops  upon  cross-bars  which  are  automatically 
elevated  at  proper  intervals,  the  arrangement  being  the  same 
as  that  used  after  the  first  coating  process.  This  endless 
chain  conveyor  for  the  cross-bars  is  partially  shown  at  the 
top  in  Fig.  1.  the  movement  of  the  coated  stock  being  toward 
the  observer. 

The  loops  of  coated  paper  now  begin  a  long  journey  which 
continues  in  a  straight  line  to  the  end  of  the  room,  the 
motion  being  intermittent  and  effected  by  the  feed  pawl 
mechanism  previously  referred  to.  When  the  procession  of 
swinging  loops  reaches  the  end  of  the  room  it  makes  a  short 
turn  on  a  curved  track  and  proceeds  back  in  the  opposite 
direction.  The  feed  of  the  cross-bars  around  this  curved  end 
is  obtained  by  a  pawl  feeding  mechanism  similar  to  that  de- 
scribed except  that  it  is  curved  to  conform  to  the  track,  and 
this  curved  fan-shaped  frame  has  an  oscillating  movement 
instead  of  a  straight-line  motion. 

After  passing  the  curve,  the  loops,  which  hang  quite  close 
together,  as  Fig.  1  shows,  travel  in  an  unbroken  line  and  on 
a  continuous  track  from  one  end  of  the  building  to  the  other 
eeveral  times.  At  the  end  of  the  last  track  the  supporting 
cross-bars  fall  onto  another  chain  conveyor  and  are  carried 
down  to  the  floor.  The  stock  is  then  drawn  over  another 
curved  platform,  just  beyond  which  there  is  a  series  of  rolls 
which  iron  out  the  wrinkles  and  also  provide  tension 
preparatory  to  winding  the  coated  stock  onto  an  arbor.  This 
is  the  end  of  the  coating  operation. 

The  complete  passage  from  the  first  coating  rolls  to  the 
end  where  the  coated  and  dried  stock  is  wound  onto  rolls 
requires  several  hours.  When  the  tracks  are  completely 
filled  with  paper,  they  hold  a  continuous  sheet  (joined  by 
glue  where  breaks  have  occurred  or  where  a  new  roll  of 
paper  has  been  started)  which,  if  straightened  out,  would 
extend  about  eleven  miles. 

The  coating  process  is  practically  the  same  for  cloth  as  for 
paper,  except  that  the  cloth  stock  requires  two  passages 
through  the  coating  machine,  one  for  coating  with  glue  and 
another  for  coating  with  both  glue  and  abrasive.  A  pre- 
liminary coat  of  glue  is  necessary  because  the  cloth  absorbs 
more  glue  than  the  paper.  Stock  varying  from  18  to  48  inches 
wide  can  be  run  through  this  coating  machine.  When  a  lot 
of  paper  or  cloth  is  to  be  coated,  the  wide  stock  is  put  through 
first,  the  order  being  from  wide  to  narrow.  This  is  done  so 
that  any  wear  which  might  occur  on  the  rubber  glue  coating 
rolls  will  not  affect  the  narrower  widths.  Similarly,  stock 
requiring  the  coarse  abrasives  is  coated  last,  the  order  being 
from  fine  to  coarse  to  avoid  any  possibility  of  coarse  grains 
which  might  have  remained  in  the  machine  being  deposited 
upon  a  paper  of  finer  grain. 

The  large  rolls  of  coated  stock  are  cut  into  various  shapes 
in  another  department,  a  general  view  of  which  is  shown  in 
Pig.  2.  At  the  right  of  this  illustration  is  one  of  the  ma- 
chines used  for  cutting  the  stock  into  squares.  A  roll  of 
coated  cloth  or  paper  is  fed  into  this  machine  and  first  passes 
between  the  edges  of  cast  steel  wheels  which  split  it  into 
several  narrower  widths.  As  these  narrower  widths  con- 
tinue to  feed  forward,  they  are  cut  into  squares  by  a  single 
revolving  knife  or  blade.  The  relation  between  the  speed 
of  this  knife  and  the  feeding  movement  of  the  stock  is  such 
that  suitable  lengths  are  obtained.  The  splitting  wheels  used 
on  this  type  of  machine  resemble  small  cylindrical  pulleys 
and  operate  in  pairs,  that  is,  the  pulley  rims  arc  set  close 
together  to  form  a  shearing  roll.  Other  machines  in  the  de- 
partment which  are  simply  used  for  splitting  into  narrow 
widths  have  circular  knives  or  narrow  sharp  edged  blades 
which  engage  grooves  in  another  roll  and   the  stock  is  split 


by  feeding  it  between  the  rolls.  These  narrower  widths  are 
afterward  wound  into  rolls  for  shop  and  factory  use. 

Circular  disks  such  as  are  used  on  disk  grinders  are  cut 
by  two  different  methods.  Small  and  medium  sizes  are 
blanked  out  in  a  press  equipped  with  dies,  whereas  large 
disks  are  cut  by  shearing  wheels  similar  to  those  previously 
referred  to,  which  impart  a  circular  motion  to  a  square  of 
stock  that  is  rotated  about  a  central  pivoting  device. 

Owing  to  the  varied  use  of  abrasive  cloth  and  paper  at  the 
present  time,  many  odd  shapes  are  required  such  as  small 
circular  pads,  convex  belts  for  special  leather  finishing  ma- 
chines, etc.  The  production  of  these  irregular  shapes  in- 
volves the  use  of  special  tools  and  constitutes  an  important 
branch  of  abrasive  cloth  and  paper  manufacture  at  the  plant 
of  the  Carborundum  Co. 

*  *     * 

NE"W  METHOD  OF  PRODUCING  HOLLOW  BARS 

A  new  method  for  producing  hollow  bars  is  described  in 
Page's  Engineeriny  WecMy.  The  production  of  hollow  metal 
bars  with  a  hole  through  them  from  end  to  end  has  hitherto 
only  been  possible  by  drilling.  By  a  hollow  bar  is  meant  a 
bar  with  a  comparatively  small  hole  in  the  center  and  thick 
walls,  in  contradistinction  to  tubes,  which  have  a  large  hole 
and  thin  walls.  The  need  for  hollow  shafts  in  almost  all 
branches  of  engineering  is  generally  admitted  and  elaborate 
machinery  is  constructed  to  produce  them.  The  cost  of  deep 
hole  drilling,  however,  is  great  and,  in  many  cases,  almost 
prohibitive,  and  the  diflSculties  and  cost  of  production  limit 
the  application  of  the  hollow  bar  principle,  so  that  designers 
are  forced  to  avoid  this  construction  as  much  as  possible, 
using  instead  roundabout  and  complicated  designs. 

By  a  recently  patented  process,  owned  and  worked  by 
Dunford  &  Elliott,  Ltd.,  of  Attercliffe  Wharf,  SheflSeld, 
England,  it  is  now  possible,  however,  to  obtain  long  bars 
with  a  small  hole  from  end  to  end.  As  an  example,  a  %-inch 
bar,  30  feet  long,  can  be  produced  with  a  14-inch  hole  from 
end  to  end.    The  process  is  briefly  described  as  follows: 

The  billets  or  blooms  are  drilled  with  a  hole  from  end 
to  end.  This  hole  is  afterward  packed  tight  by  a  special  com- 
position, the  ends  are  plugged  up,  and  the  bloom  thus  pre- 
pared is  elongated  in  the  rolling  mill  to  a  bar  of  the  desired 
dimensions,  the  packing  being  also  simultaneously  elongated 
in  exact  proportion  to  the  metal.  This  packing,  or  core,  is 
afterward  removed  by  high  pressure  liquid,  which  is  caused 
to  impinge  on  the  material  to  be  removed.  In  this  way  long 
bars  in  rounds,  squares,  octagons,  or  hexagons,  are  produced. 
The  hole,  though  not  mathematically  circular  or  central,  is 
true  enough  for  a  number  of  engineering  purposes,  and  where 
greater  accuracy  is  required,  as,  for  instance,  in  spindles,  it 
is  a  comparatively  simple  operation  to  ream  out  the  hole,  in 
which  case  the  hole  produced  by  the  process  described  merely 
serves  as  a  pilot  hole.  Mechanics  will  readily  appreciate  the 
great  advantage  derived  from  being  able  to  lubricate  the  cut- 
ting edge  of  the  drill  from  the  opposite  end.  Any  kind  of 
iron  or  steel  may  be  treated,  from  the  most  expensive  alloy 
steels  to  the  common  basic  grades. 

The  process  is  not  merely  in  an  experimental  stage,  thou- 
sands of  tons  of  these  hollow  bars  having  already  been  pro- 
duced. The  process  was  originally  devised  to  supply  the  de- 
mand which  was  gradually  making  itself  felt  for  hollow 
mining  steel,  the  cost  of  which  was  prohibitive  by  the  old 
method  of  producing  by  drilling.  Large  quantities  of  min- 
ing hollow  drill  steel  have  already  been  produced,  and  the 
demand  is  rapidly  increasing,  since  the  advantage  of  the 
hollow  bar  for  mining  drills  is  beyond  dispute. 

*  *     * 

"CHILLS"  FOR  CAST-IRON  CALENDER  ROLLS 
Chilled  rolls  for  paper  calenders,  etc.,  are  cast  vertically 
in  cast  iron  "chills."  The  chills  are  made  in  sections  about 
thirty  inches  long  with  flanges  at  each  end.  Odd  lengths  are 
provided  so  that  any  desired  length  and  diameter  of  roll 
can  be  cast.  The  Lobdell  Car  Wheel  Works  have  many  hun- 
dreds of  these  chills  in  all  commercial  diameters.  Each  sec- 
tion is  bored  and  faced  and  is  provided  with  trunnions  in 
the  center  for  convenient  handling.  The  investment  aggre- 
ijates  many  thousand  dollars. 
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MAKING  A  SET  OF  SINGLE  TYPE  ARMATURE  DISK  NOTCHING  TOOLS* 


KINKS    FOLLOWED    IN    MAKING    "FINGER    DIES"    FOR    NOTCHING    ARMATUEE    AND    FIELD    DISKS 
IN    THE    GENERAL    ELECTRIC    CO.'S    LYNN    PLANT 

BY    CHESTER    L.    LUCASt 


Fig.    1.     Punches  and  Dies  for  Armature  Notclmiff 


ON  account  of  the  large  number  of  armature  disk  notch- 
ing tools  of  the  single  type  required  in  the  General 
Electric  Co.'s  plant  at  Lynn,  Mass.,  the  work  of  mak- 
ing the  dies  has  been  specialized  and  the  operations  reduced 
to  the  lowest  possible  number.  This  class  of  die-making,  while 
simple  in  theory,  requires  a  high  degree  of  skill  in  order  to 
produce  the  tool.-?  rapidly  and  accurately. 

After  the 
drawing  has 
been  made  for 
a  new  armature 
disk  and  the 
size  of  the  wind- 
iDL,'  hole  slots, 
c,  the  notches 
are  technically 
called,  has  been 
figured  out  by 
the  engineering 
department,  a 
detailed  draw- 
ing showing  the 
slot  itself  and 
Us  position  on 
the  blank  Is  sent 
to  the  diemak- 
Ing  department. 
One  of  these 
d  r  A  w  i  n  g  9  Is 
represented  1  n 
Fig.  4,  To  those 
not  accustomed 
to   this   class   of 
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work,  it  seems  strange  that  the  dimensions  of  the  slot  must 
be  held  so  accurately.  As  a  matter  of  fact,  a  variation  of 
over  0.002  inch  is  enough  to  condemn  the  die.  The  diemaker 
makes  his  templet  from  the  detailed  drawing  of  the  slots.  One 
of  the  methods  followed  in  making  the  templet  is  to  use  a 
piece  of  ground  tool  steel  stock,  about  %  inch  thick.  After 
the  surfaces  have  been  finished  on  the  surface  grinder,  the 
steel  is  blued  by 
heat  and  tlir 
outline  laid  out 
from  a  centir 
line.  The  princi- 
pal dimensions 
are  obtained  by 
setting  a  pair  of 
dividers  to  om- 
h  a  I  f  the  (lis 
tance  requiri'd 
and  scribing  it 
from  the  centii- 
line  on  each 
side.  It  there 
are  any  curved 
sections  In  thc- 
outline,  they  are 
put  In  from  :i 
center  point 
which  Is  first 
accurately  I  o  - 
cated.  The  out- 
line of  the  tem- 
plet, when 
scribed     In     and  ' 

ready  to  be  cut  out,  has  the  general  appearance  shown  In  Fig.  fi. 

It   Is.  of  course.   Important   that  any   measurements   struck 

off  with  the  dividers  from  the  center  line  be  accurate.    Three 
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methods  are  commonly  used  among  diemakers  for  setting 
dividers  accurately.  One  is  to  set  the  dividers  as  close  as 
possible  to  scale  measurement.  This  distance  is  then  spaced 
off,  say,  ten  times  on  a  scribed  line  on  a  piece  of  brass  and 
the  total  length  measured.  If  the  total  length  shows  no  multi- 
plication of  error,  the  setting  of  the  dividers  is  correct. 
Should  the  total  measurement  register  longer  or  shorter  than 
standard,  the  dividers  are  changed,  accordingly,  one-tenth 
the  amount  of  the  error.  The  second  method  of  setting 
dividers  accurately  is  by  using  a  Brown  &  Sharpe  "improved 
graduation"  rule.  By  means  of  a  magnifying  glass  and  this 
rule,  a  pair  of  dividers  may  be  set  very  accurately.  A  third 
way  of  setting  dividers  to  accurate  measurements  is  obtained 
by  using  a  vernier  caliper.  The  center  points  on  a  vernier 
caliper  are  always  a  prescribed  amount  in  excess  of  the  read- 
ing of  the  caliper;  therefore,  by  making  the  proper  allow- 
ance, the  dividers  may  be  set  from  the  caliper.  With  the 
magnifying  glass  and  ordinary  care,  a  good  workman  can  set 
a  pair  of  dividers  with  a  scale  graduated  to  hundredths  of  an 
inch  as  close  as  0.002  inch. 

The  templet  is  next  sawed  from  the  sheet  of  steel  roughly 
— under  no  circumstances  is  chipping  resorted  to — and  then 
filed  to  the  line.  At  every  point  where  the  measurement  can 
be  checked  by  the  micrometer  this  is  done.  At  the  corners, 
for  instance,  where  there  is  usually  a  curve,  the  templet  is 


Fig.    4. 

first  filed  straight  out  to  a  point  so  that  the  measurement 
across  corners  can  be  taken  before  filing  away  to  the  curved 
outline.  The  curved  ends  of  opposite  sides  of  the  templet 
may  he  readily  checked  by  means  of  a  radius  gage.  As  the 
templet  is  %  inch  thick  great  care  must  be  taken  to  have  the 
filing  done  squarely  with  the  face  of  the  templet.  A  hardened 
and  ground  block  is  held  in  a  vise;  the  templet  is  clamped  to 
the  top  of  this  block  and  the  diemaker  files  by  the  square 
side  of  the  block  so  that  the  templet  Is  absolutely  square. 
This  is  far  better  than  using  a  square  free-hand. 

Finger  dies  are  of  two  types,  round  and  square,  both  of 
which  are  shown  in  Fig.  1.  In  die-making,  the  same  methods 
are  employed  for  both,  the  principal  difference  being  that 
the  round  die-blanks  are  only  about  half  the  thickness  of  the 
square  dies.  Of  course  this  makes  the  square  type  of  die  the 
more  difficult  to  work  out.  The  templets  are  usually  made  by 
the  same  man,  especially  trained  on  the  work.  The  diemaker 
is  given  a  die-blank,  the  surface  of  which  has  been  ground 
off  and  blued  and  is  ready  to  have  the  outline  of  the  templet 
scribed  upon  it.  He  first  takes  the  templet  and  solders  a 
piece  of  drill  rod  about  one-eighth  inch  diameter  and  four 
inches  long  at  the  center  of  the  back.     This  is  to  facilitate 


handling  the  templet 
while  fitting  the  die  to 
it.  The  next  thing  the 
diemaker  does  is  to 
scribe  a  center  line 
upon  the  die-blank.  The 
templet  is  then  laid 
face  down  upon  the  die- 
blank  in  position  so 
that  its  center  line  will 
coincide  with  the  center 
line  of  the  die-blank. 
Fig.  2  shows  the 
method  of  holding  the 
templet  in  place  with 
two  files  while  the  out- 
line is  being  scribed. 
As  the  illustration 
shows,  one  man  bears 
down  with  the  two  files 
upon  the  templet  while 
another     man      scribes 


Fig.  5.     Die  Clamp  used  for  holding 
Templet  to  Blank  while  marking 


the  outline,  keeping  the  sharp  scrlber  very  close  to  the 
edge  of  the  templet.  Another  and  better  method  of  hold- 
ing the  templet  to  the  die-blank  while  the  scribing  is  done  is 
illustrated  in  Fig.  5.  This  shows  a  special  dis  clamp  being 
used  for  holding  the  templet.  This  clamp  is  also  useful  in 
holding  the  punch-blank  to  the  finished  die  when  laying  out 
the  punch. 

Cutting-  the  Opening- 
In  cutting  the  opening  in  the  die,  the  procedure  is  the 
same  as  in  other  die-making  operations.  The  outline  is 
drilled,  taking  care  to  first  drill  out  any  raditis  sections  with 
drills  of  the  proper  diameter,  following  up  with  the  reamers 
to  give  the  necessary  clearance  of  one-half  degree.  After 
drilling  the  outline,  the  core  is  chipped  or  drifted  out  and 
the  steel  is  taken  out  with  coarse  files  nearly  to  the  scribed 
outline,  as  shown  in  Fig.  7.  As  the  filing  approaches  the  out- 
line, the  templet  is  tried  from  time  to  time  until  it  starts 
to  enter  from  the  rear  side  of  the  die.  From  this  point  on 
it  is  a  case  of  taking  away  the  high  points  so  as  to  let  the 
templet  through  evenly.  Great  care  is  taken  to  keep  the  filing 
as  nearly  straight  as  possible,  and  under  no  circumstances 
should  the  opening  be  allowed  to  become  larger  at  the  face 
side.  When  the  templet  has  been  entered  in  the  opening  of 
the  die  to  a  point  half  way  to  the  face,  finer  files  should  be 
used.  On  this  operation  the  filing  machine  is  used  to  great 
advantage.  The  table  of  the  filing  machine  may  be  set  so 
the  filing  will  be  straight  or  so  the  desired  amount  of  clear- 
ance is  given.  Gradually,  the  high  spots  are  taken  down 
until  the  templet  can  be  pushed  in  from  the  back  clear 
through  the  opening  fiush  -(vith  the  face  of  the  die-blank. 
The  manner  of  trying  the  templet  is  shown  in  Fig.  8.  It  the 
die  has  been  properly  made,  the  insertion  of  the  templet  in 
this    manner    will    completely    shut    out    the    light.      By    the 
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proper  use  of  the  filing  machine,  all  danger  of  filing  the  die 
out  of  square  will  be  eliminated.  The  die  is  tested  for  clear- 
ance from  time  to  time  as  shown  in  Fig.  9,  using  a  small  die- 
square.  The  correct  clearance  is  one-half  degree  in  all  sec- 
tions of  the  die. 

The  Allowance  for  Shrinkagre  in  Hardenlnsf 

After  the  clearance  has  been  put  in  all  around  the  die,  the 
allowance  for  hardening  is  made.  This  allowance  varies  with 
the  thickness  of  the  die-blank,  the  general  size  of  the  open- 
ing, and  the  proportions  of  the  opening.  In  the  case  of  a  die 
made  from  a  templet  such  as  may  be  seen  scribed  on  the 
piece  of  stock  in  Fig.  6,  the  allowance  for  hardening  would 
be  about  0.001  inch  for  width  and  0.0015  inch  for  length. 
This  means  that  the  die  will  shrink  this  amount  in  harden- 
ing and  that  the  opening  must  be  correspondingly  increased 
in  size  by  these  amounts  so  that  the  die  when  hardened  will 
fit  the  templet.  In  hardening,  there  is  a  tendency  for  the 
sides  of  the  die  cavity  to  bulge;  therefore  it  is  customary 
to  concave  these  sides  slightly  to  offset  this  trouble. 

While  the  time  for  making  a  die  of  this  kind  varies  with 
the  intricacy  of  the  outline,  and  the  size  and  thickness  of  the 
blank,  it  is  approximately  seven  hours'  work  on  the  average 
shape.  This  only  includes  the  putting  in  of  the  opening  and 
has  no  reference  to  the  fitting  of  the  punch. 

After  the  countersunk  holes  have  been  drilled  at  the  sides 
of  the  opening  in  the  case  of  round  dies  like  those  shown  in 
the  center  of  Fig.  1,  they  are  filled  with  fireclay  or  wet 
asbestos,  and  the  die  is  then  ready  for  hardening.  The 
hardening  temperature  depends,  of  course,  on  the  grade  of 
steel  being  used,  but  after  the  steel  has  been  brought  to  the 
proper  heat  and  is  ready  for  quenching,  it  is  plunged,  always 
face  down,  into  the  brine  lank.  Here  it  is  left  until  it  is 
nearly  cold — the  length  of  time  usually  being  judged  by  the 
rapidity  with  which  the  water  evaporates  from  it  when  it  is 
temporarily  taken  from  the  tank.  Considerable  heat  still 
remains  in  the  die,  and  with  emery  cloth  and  stick  the 
face  is  polished  off  and  It  is  put  on  the  tempering  plate 
and  drawn  until  it  has  reached  a  straw  color.  The  reverse 
.side  and  the  face  of  the  die  are  now  given  a  "once  over"  by 
ti'.e  surface  grinder  and  it  l.s  ready  for  the  fitting  of  the  punrh. 


Fig.  8.  Trying  in  the  Templet 
Making-  the  Punch 
The  punch-blanks  are  turned  up  from  square,  oblong  or 
round  bar  stock,  according  to  the  shape  of  the  die  opening. 
The  different  sized  blanks  are  kept  in  stock  and  the  diemaker 
simply  selects  one  which  conforms  most  nearly  to  the  shape 
of  the  templet  he  is  working  to.  The  face  of  the  punch-blank 
is  coppered  and  the  outline  of  the  templet  scribed  on  it.  The 
outline  of  the  punch  is  roughed  out  to  1/64  inch  of  the  line 
at  all  points  on  the  vertical  milling  machine,  using  a  special 
punch-holding  attachment.  If  a  workman  is  careful,  he  can 
follow  the  line  of  almost  any  punch  on  the  vertical  milling 
machine,  bearing  in  mind  that  the  punch-holding  attachment 
can  be  swiveled  so  as  to  work  with  the  end  of  the  cutter  or 
the  side,  whichever  best  suits  the  case.  The  diemaker  takes 
the  roughed-out  punch  and  shears  it  into  the  die  under  a 
screw-press.  It  is  only  necessary  to  enter  the  punch  1/16 
inch  or  so  at  this  time.  The  "witness"  that  the  shearing 
operation  leaves  on  the  punch  is  the  guide  by  which  the  finish- 
milling  is  done.  The  finish-milling  is  done  in  exactly  the 
same  manner  as  the  rough-milling,  except  that  on  this  opera- 
tion the  stock  is  milled  away  until  it  is  almost  even  with 
the  sheared-in  section.  The  diemaker  now  takes  the  punch 
to  the  vise  and  files  away  the  slight  amount  of  excess  stock 
so  that  the  punch  can  be  driven  through  to  the  shoulder. 
The  punch  is  sheared  in  for  the  full  length  under  a  screw- 
press.  Then  the  punch  is  coppered  for  its  full  length  and. 
as  shown  in  Fig.  3,  is  tapped  through  the  die.  This  opera- 
tion leaves  the  coppered  surfaces  marked  at  the  places  where 
tlie  punch  needs  "easing." 

The  final  filing  operation  on  the  punch  is  illustrated 
in  Fig.  10,  below.  On  this  class  of  work  it  is  essential  that 
the  dies  have  a  grinding  lift  of  very  nearly  an  inch  in  the 
case  of  the  square  blank  type,  and  the  punch  must  have  a 
working  section  of  at  least  an  inch  and  a  <|uarter — an  Inch 
and  a  half  is  better.  The  punch  is  hardened  and  drawn  to  a 
very  dark  straw  color  and  its  face  ground.  After  using  the 
die  for  shearing  in,  it  is  necessary  to  regrind  its  face.  On  this 
work,  no  strippers  are  fitted  to  the  punches.  Either  a  stripper 
that  can  be  set  up  and  adjusted  for  the  work  on  the  press  is 
used,  or  the  more  simple  form  composed  of  layers  of  India 
rubber  fitted  on  over  the  punch  is  made  use  of. 
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CONDITIONS  WHICH  DETERMINE  THE  SUITABILITY  OF  A  WHEEL  FOR  GRINDING  ANY  PARTICULAR  CLASS  OF  WORK 


BY    F.    B.    JACOBS" 


THE  grinding  room  foreman,  and  tlie  purchasing  agent  of 
any  concern  where  the  grinding  machine  is  depended 
upon  for  accurate  and  economical  results  are  in- 
terviewed very  frequently  by  grinding  wheel  salesmen.  As 
a  salesman's  duty  is  to  sell  goods,  of  course,  each  and  every 
one  has  just  the  wheel  that  will  surely  reduce  production 
costs.  All  salesmen  are  convincing  talkers,  which  is  one 
reason  why  they  are  salesmen;  therefore,  they  have  many 
arguments  in  favor  of  their  goods.  However,  as  one  sales- 
man's assertions  almost  invariably  upset  not  only  the  theory 
but  the  logic  of  the  previous  salesman,  it  is  no  wonder  that 
the  selection  of  grinding  wheels  is  often  looked  upon  as  a 
complex  problem.  There  are  some  thirty  grinding  wheel 
manufacturers  in  this  country,  but  of  that  number  there  are 
only  a  few  who  supply  wheels  for  precision  grinding.  This 
statement  is  not  made  at  random,  but  from  experience  gained 
from  traveling  in  one  of  our  great  manufacturing  belts — 
the  Middle  West. 

Abrasives  for  Grinding 

Before  considering  the  selection  of  grinding  wheels,  it 
may  be  well  to  touch  briefly  on  the  materials  from  which 
they  are  made.  Abrasives  are  divided  into  two  general 
classes,  namely,  natural  and  artificial.  The  natural  abrasives 
are  emery  and  corundum.  Emery  is  the  oldest  known 
abrasive;  it  was  called  smyris  by  the  Greeks,  from  which  its 
German  name  schmirgel  is  taken.  The  best  grade  of  emery 
comes  from  the  Island  of  Naxos.  It  is  sold  under  the  name 
of  Naxos  emery  and  is  distinguished  by  its  reddish-brown 
color.  A  good  grade  of  emery  is  found  in  Asia  Minor.  It 
is  black  in  color  and  is  known  to  the  trade  as  Turkish  emery. 
Emery  is  also  found  in  our  own  country,  principally  in 
Massachusetts  and  New  York.  While  emery  will  always 
have  a  commercial  value  for  some  purposes,  its  use  as  a  ma- 
terial for  precision  grinding  wheels  is  limited,  owing  to  the 
fact  that  the  very  best  emery  is  impregnated  with  a  high  per- 
centage of  oxide  of  iron.  As  this  impurity  cannot  be  elimin- 
ated, wheels  made  of  emery  cut  slowly  when  compared  with 
the  modern  artificial  abrasives.  We  must  not  lose  sight  of 
the  fact,  however,  that  emery  owing  to  the  impurity  previ- 
ously mentioned,  gives  a  very  high  finish.  For  this  reason, 
emery  wheels  are  still  used  to  a  certain  extent  on  such  work 
as  jig  bushings  or  other  tool  parts  where  a  "dead  smooth" 
finish  is  required  without  the  necessity  of  over-lapping  to 
remove  the  wheel  marks.  On  commercial  work  where  only 
a  commercial  finish  is  necessary,  the  emery  wheel  has  almost 
entirely  been  replaced  by  the  faster  cutting  artificial 
abrasives. 

Before  the  advent  of  the  artificial  abrasives  corundum  was 
the  best  abrasive  to  be  obtained.  Corundum  might  be  called 
a  high-class  emery,  for  like  emery  its  chief  constituent  is 
alumina.  However,  corundum  differs  from  emery  in  two  im- 
portant respects:  It  contains  a  higher  proportion  of 
alumina,  and  under  the  pressure  of  grinding  its  grains  split 
with  a  clean  sharp  fracture,  thus  presenting  a  new  cutting 
surface,  whereas  emery  grains  simply  smooth  down  and 
present  a  highly  glazed  surface.  The  best  and  purest 
corundum  is  found  in  Canada,  while  an  inferior  quality  is 
found  in  this  country.  Much  of  the  so-called  corundum  is 
often  highly  impregnated  with  oxide  of  iron.  When  this  con- 
dition exists,  its  value  as  an  abrasive  is  little  or  no  better 
than  emery.  It  cannot  be  denied  that  pure  corundum  makes 
a  fast-cutting  wheel  for  some  purposes,  but  owing  chiefly  to 
the  prohibitive  cost  of  the  raw  material,  corundum  wheels 
are  not  commonly  sold  in  competition  with  wheels  made  of 
artificial  abrasives. 

The  artificial  abrasives  are  also  divided  into  two  classes, 
i.  e..  those  made  in  furnaces  of  the  resistance  type,  which  are 
called  carbide  of  silicon  abrasives,  and  those  made  in  are 
furnaces  called  aluminous  abrasives.  In  this  country,  car- 
bide  of   silicon   is   made   by   the   Carborundum   Co.   and   sold 

•  Address:     838  N.   Capitol  Ave.,    Indlnnapolls.    Ind. 


under  the  name  "carborundum."  It  is  also  made  in  Canada 
by  the  Norton  Co.  and  sold  under  the  name  of  "crystolon." 
It  is  also  made  in  Germany  and  Austria,  being  marketed 
under  various  trade  names.  These  abrasives  are  all  made 
from  materials  high  in  carbon  and  silica.  Under  the  intense 
heat  caused  by  the  resistance  to  the  passage  of  the  current, 
a  chemical  change  takes  place  wherein  the  elements  of  car- 
bon and  silicon  unite,  forming  carbide  of  silicon.  The  best 
known  aluminous  abrasives  are  "alundum,"  "aloxite"  and 
"boro  carbone."  These  are  made  from  bauxite,  a  form  of 
clay  containing  a  high  percentage  of  oxide  of  alumina. 
The  furnace  used  for  this  purpose  consists  principally  of  a 
receptacle  which  contains  a  quantity  of  the  raw  material,  and 
two  carbon  electrodes  between  which  the  current  arcs,  caus- 
ing an  intense  heat.  As  the  mass  melts  it  circulates,  thus 
bringing  all  of  the  material  into  direct  contact  with  the  arc. 
Practically  all  of  the  constituents  of  the  crude  material  with 
the  exception  of  alumina,  are  eliminated  and  pass  off  in  the 
form  of  gas,  thus  leaving  practically  pure  alumina. 

Bonds  for  Grinding-  Wheels  and  Manufacturing  Processes 
After  securing  an  unlimited  supply  of  a  good  abrasive,  it 
is  necessary  for  the  wheel  manufacturer  to  use  extreme  care 
in  the  selection  of  the  material  to  bind  the  grains  of  abrasive 
into  the  form  of  a  grinding  wheel.  There  are  three  bond- 
ing methods  in  common  use,  i.  e..  vitrified,  silicate  and 
elastic.  For  the  majority  of  grinding  operations,  the  vitrified 
bond  is  considered  the  most  practical.  In  this  process,  the 
bonding  material  consists  chiefly  of  a  pure  grade  of  kaolin. 
The  correct  proportions  of  bonding  material  and  abrasive 
are  mixed  wet  by  what  is  known  as  the  puddled  process,  the 
mass  being  agitated  for  a  number  of  hours  in  mechanical 
mixers.  This  mass,  which  has  the  consistency  of  the  mud 
pies  of  our  childhood,  is  drawn  off  into  molds  and  dried  by 
steam  heat.  It  is  then  shaved  into  shape  on  a  machine  not 
unlike  a  potter's  wheel.  The  wheel,  which  is  now  technically 
termed  "green,"  is  placed  in  a  receptacle  made  of  fireclay 
called  a  sagger.  The  saggers  are  loaded  into  a  kiln,  similar 
to  a  pottery  kiln,  where  the  process  of  vitrification  takes 
place.  The  process  of  "burning  the  kilns,"  as  it  is  called  by 
wheel  makers,  has  everything  to  do  with  obtaining  correctly 
graded  and  sound  wheels.  The  heat  has  to  be  watched  care- 
fully and  kept  at  known  temperatures  for  definite  lengths  of 
time.  If  the  process  were  hurried,  it  is  probable  that  75  per 
cent  of  the  wheels  would  come  out  cracked.  The  time  and 
attention  required  to  make  wheels  by  the  vitrified  process  is 
one  reason  why  the  grinding  department  cannot  get  special 
wheels  a  few  days  after  the  requisition  is  sent  to  the  pur- 
chasing department. 

In  the  silicate  process,  the  abrasive  grain  is  mixed  with 
silicate  of  soda  and  then  tamped  in  a  mold  by  hand.  As 
only  a  slight  heat  is  required  in  this  case,  silicate  wheels 
can  often  be  turned  out  in  a  day.  Silicate  wheels  are  some- 
times used  for  cylindrical  grinding,  but  not  often.  For  the 
mechanical  grinding  of  tools  on  machines  of  the  Sellers  type, 
and  for  wet  grinding  of  tools  by  hand,  this  bond  generally 
gives  better  results  than  can  be  secured  with  the  vitrified 
bond.  In  the  elastic  process,  the  bonding  material  is  ordinary 
orange  shellac.  This  material,  in  a  powdered  state,  is  mixed 
with  the  correct  percentage  of  abrasive  and  then  baked 
slightly  while  under  pressure  in  a  hot  mold.  A  second  baking 
in  an  oven  completes  the  process.  The  heat  causes  the  shellac 
to  melt,  thus  firmly  binding  the  wheel  together.  Shellac 
wheels  are  very  durable,  and  for  this  reason  thin  wheels, 
both  straight  and  dished,  are  often  made  by  this  process. 
These  wheels  give  good  results  in  cutter  grinding,  as  they 
leave  a  smooth-edged  tooth.  For  the  grinding  of  the  large 
calender  rolls  used  in  paper  mills,  these  wheels  give  ex- 
cellent results,  leaving  the  much  desired  "mirror  finish." 
Grain  and  Grade  of  Grinding-  Wheels 
When  speaking  of  a  grinding  wheel,  "grit  or  grain"  as  it 
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is  often  called,  means  the  same  as  the  number  applied  to 
emery  cloth  or  bulk  emery.  Thus,  a  fifty-grit  wheel  is  com- 
posed of  particles  of  abrasive  that  have  passed  through  a 
screen  having  fifty  lines  or  meshes  to  the  inch.  Grits  vary 
from  4  (coarse)  to  225  (fine)  and  after  the  numbers,  there 
are  the  powders  designated  by  the  letters  F,  FF  and  FFF. 
The  grits  commonly  used  for  precision  grinding  vary  from 
24  to  60.  There  are  two  kinds  of  grits,  i.  e.,  straight  and 
combination.  In  a  straight  grit,  all  the  particles  of  abrasive 
are  of  the  same  size.  In  a  combination  grit,  the  particles  are 
of  different  sizes.  To  determine  the  sizes  and  proportions 
for  successful  combination  grits  requires  expensive  experi- 
menting on  the  part  of  the  wheel  manufacturer.  For  this 
reason  the  well  known  wheel  manufacturers  keep  their  grit 
combinations  as  secret  as  possible.  A  correct  combination 
grit  cuts  fast  and  leaves  a  good  finish  at  the  same  time,  and 
generally  ^vill  remain  in  a  cutting  condition  for  a  longer 
period  than  a  straight  grit. 

Grade  means  the  degree  of  hardness  of  the  wheel.  The 
particles  of  abrasive  break  away  very  rapidly  from  the  bond 
in  a  soft  grade,  whereas  in  a  hard  grade  they  are  retained 
longer.  As  the  first  grinding  wheels  (or  emery  wheels  as 
they  were  called  in  the  early  days  of  the  industry)  were  for 
practically  one  purpose — tool  grinding — but  few  grades  were 
called  for.  As  the  industry  grew  and  the  scope  of  the  grind- 
ing wheel  broadened,  it  became  necessary  to  make  a  wider 
range  of  grades  to  suit  different  classes  of  work.  The 
majority  of  wheel  manufacturers  who  supply  wheels  for 
cylindrical  grinding  use  letters  to  designate  different  grades. 
Selection  of  Grade— Ellect  of  Wheel  Speed 

Under  actual  working  conditions  the  wheel  should  be  of 
the  correct  grade  to  allow  the  particles  of  dulled  abrasive 
to  fracture,  or  wholly  break  away  from  the  bonding  material 
as  soon  as  they  are  dulled  from  wear.  While  the  abrasive 
cuts  the  metal  away  in  minute  shavings,  the  work  also  has  a 
wearing  action  on  the  abrasive.  Now  if  the  grade  is  too 
soft,  the  particles  of  abrasive  material  will  break  away  from 
the  bond  before  doing  their  share  of  the  work,  which  causes 
the  wheel  to  be  short-lived.  On  the  other  hand,  if  the  grade 
Is  too  hard,  the  particles  will  not  break  away  from  the  bond 
when  they  become  dull,  thus  causing  the  wheel  to  cut  slowly 
and  with  excessive  heat. 

The  peripheral  speed  of  the  wheel  has  everything  to  do  with 
determining  the  correct  grade  for  a  certain  class  of  work. 
High  speeds  call  for  softer  wheels  than  low  speeds.  Thus  a 
wheel  of  a  certain  graCe  might  give  satisfaction  for  the 
g^rinding  of  thirty  point  carbon  steel,  when  run  at  a 
peripheral  speed  of  6000  feet  per  minute.  As  the  wheel  wears 
away,  however,  it  will  gradually  appear  too  soft  if  the 
peripheral  speed  is  not  increased.  For  example,  after  a  20- 
inch  wheel  has  worn  to  a  diameter  of  say  19  inches,  it  will 
not  give  as  high  efficiency  as  when  new  because  it  is  under 
speeded.  This  condition  causes  the  grains  of  abrasive  to 
break  away  from  the  bond  before  they  should,  and  the  finish 
left  Is  not  arj  smooth.  It  Is  to  be  regretted  that  all  grinding 
machines  are  not  driven  by  variable  speed  motors.  If  this 
were  the  case,  and  the  operator  was  provided  with  an  instru- 
ment for  determining  at  a  glance  the  surface  speed  of  the 
wheel,  a  vast  amount  of  time  and  trouble  could  be  eliminated. 
As  grinding  Is  at  present  only  In  Its  Infancy,  or  at  best  In  its 
early  childhood,  these  Improvements  may  come  in  time. 

At  the  present  time,  however,  the  grinding  department  has 
to  get  along  without  refinements  of  this  kind.  Take  as  an 
example  the  wheel  ju.i-t  referred  to,  assuming  that  It  were 
u.sed  for  grinding  machinery  steel.  When  the  wheel  was  new, 
the  finish  left  was  satlsfartory  and  the  wheel  stood  up  well. 
After  It  had  worn  to  a  diameter  of  19  Inches,  the  operator 
notlrfd  that  the  finish  was  not  go  good  and  that  the  wheel 
seemed  to  wear  more  rapidly  than  It  did  at  first.  I'erhaps 
he  Increased  the  speed;  and  If  .«io,  what  was  the  result?  The 
wheel  seemed  loo  hard  under  the  new  operating  conditions 
and  glazed  readily.  The  wheel  was  now  over-speeded  becnuae 
the  steps  on  the  driving  cone  were  not  designed  to  give  cor- 
rect speeds  at  all  diameters.  The  preceding  may  seem 
trivial  In  Itself,  but  this  one  factor  has  caused  more  grinding 
troubles  than  all  others  put  together.     There  Is,  however,  a 


makeshift  method   of  overcoming  this   difficulty   that   will  be 
explained  later. 

Now  along  comes  the  grinding  wheel  salesman  from  a  con- 
cern in  competition  with  the  one  that  furnished  the  wheel 
that  appears  unsatisfactory.  His  head  is  full  of  theory  and 
his  note-book  full  of  data.  When  he  learns  that  his  com- 
petitor's wheels  are  not  giving  satisfaction,  he  takes  a  nice 
long  inward  smile,  looks  extremely  wise  and  asks  innumer- 
able questions  about  operating  conditions,  after  which  he 
generally  winds  up,  by  getting  permission  to  submit  several 
of  his  wheels  on  approval.  He  may  improve  conditions  and 
again  he  may  not.  It  all  depends  on  whether  he  is  a  real 
expert  who  thoroughly  understands  cylindrical  grinding  con- 
ditions, or  simply  what  is  termed  a  clever  salesman  who  is 
willing  to  take  a  pot  shot  at  any  condition  or  circumstance 
that  may  bring  him  future  business. 

Now  a  dozen  trial  wheels  may  not  remedy  the  difficulty  re- 
ferred to,  because  the  faiilt  is  not  with  the  wheel  but  with 
the  conditions  under  which  it  Is  run.  In  a  case  of  this  kind, 
the  wheel  should  be  dressed  with  a  dull  diamond,  using  a 
fine  feed.  This  will  give  it  a  cutting  surface  not  unlike  a 
slightly  glazed  wheel.  Under  these  conditions  the  grains 
will  not  break  away  from  the  bond  so  readily,  and  the  finish 
will  be  the  same  as  when  the  wheel  was  used  under  normal 
conditions  and  up  to  speed.  After  the  wheel  has  worn  to  a 
diameter  of  say  18  inches,  it  can  be  speeded  up  again  and 
trued  in  the  regular  way  with  a  sharp  diamond.  The  con- 
dition of  the  diamond  has  much  to  do  with  the  finish  left  by 
the  wheel.  As  a  matter  of  experiment,  take  a  wheel  that  is 
running  at  the  proper  speed,  and  that  has  been  trued  with 
a  sharp  diamond.  It  is  giving  a  good  finish  and  cutting  fast. 
Now  dress  the  same  wheel  with  a  dull  diamond  and  it  will 
be  found  to  cut  slowly  and  glaze  readily.  For  this  reason 
many  operators  use  a  sharp  diamond  to  dress  wheels  that  are 
running  at  correct  speeds,  reserving  a  dull  diamond  for 
wheels  that  are  found  to  be  too  soft  between  changes  of 
speed.  It  is,  of  course,  a  good  plan  to  test  wheels  of  different 
makes  occasionally;  otherwise,  one  is  likely  to  fall  into  a  rut 
and  become  behind  the  times. 

Factors  Affecting  the  Grain  and  Grade-Work  Speed 

In  ordering  wheels  for  test  purposes,  either  direct  or  from 
the  salesman,  it  is  necessary  to  give  the  following  authentic 
information:  Surface  speed  of  wheel;  finish  desired,  rough, 
commercial,  or  fine;  material  to  be  ground;  diameter  of 
wheel;  width  of  wheel;  size  of  hole;  and  diameter  and  depth 
of  recesses,  if  any.  The  foregoing  specifications  may  appear 
meager  to  one  who  has  seen  the  order  blanks  carried  by  many 
grinding  wheel  salesmen,  with  the  columns  for  data  concern- 
ing depth  of  cuts,  traverstf  feeds,  work  speeds,  etc.  The 
writer  does  not  hesitate  to  state  that  this  information  is  of 
absolutely  no  value  in  selecting  the  grit  and  grade  for  a  cer- 
tain class  of  grinding.  These  details  are  insisted  upon  by 
some  wheel  manufacturers,  it  is  true,  but  scientific  research 
or  practical  experimenting  has  yet  to  prove  that  depth  of 
cut,  work  speed  or  traverse  feed  are  important  factors  In  the 
selection  of  grits  and  grades.  As  far  as  grit  and  grade  are 
concerned,  it  does  not  matter  whether  0.010  inch  or  0.100  Inch 
Is  to  be  removed.  To  be  sure,  a  coarse  wheel  in  a  straight 
grit  will  grind  faster  than  a  coarse  wheel  in  a  combination 
grit;  also  a  soft  wheel  will  cut  faster  than  a  hard  one.  Thus 
It  Is  seen  that  the  finish  desired  really  determines  the  grit 
and  grade.  For  example,  suppose  that  a  wheel  was  ordered 
for  roughing  out  machine  steel,  a  fast  cutting  wheel  being 
wanted  and  finish  being  of  no  consequence.  This  would  call 
for  a  coar.fp  straight  grit  wheel.  In  a  soft  enough  grade  to 
allow  the  grains  of  abrasive  to  break  away  before  becoming 
dulled.  A  24  straight  grit  of  suitable  grade  Is  often  specified 
for  this  class  of  work.  If  the  work  were  both  roughing  and 
finishing,  only  a  comnierclal  finish  being  desired,  a  wheel  In 
24  combination  grit  of  the  proper  grade  would  probably  be 
selected.  If,  on  the  other  hand,  a  very  fine  finish  were  de- 
sired, the  wheel  could  be  as  fine  as  60  grit. 

On  the  subject  of  work  speed,  authorities  of  recognized 
ability  differ.  The  Norton  ('o.  recommends  slow  work  speeds 
for  finishing  cuts  when  coarse  combination  grit  wheels  are 
used.    On  the  other  hand,  the  Landls  Tool  Co.  advocates  high 
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work  speeds  for  finishing.  The  following  is  taken  from  the 
Landis  "Grinding  Data  and  Tables."  "For  rough-grinding 
steel,  traverse  nearly  the  full  width  of  the  wheel  for  each 
revolution  of  the  work.  This  will  cause  the  wheel  to  wear 
more  uniformly  and  require  less  truing,  but  when  a  fine 
finish  is  desired,  a  faster  work  speed  with  a  slower  traverse 
Is  required." 

'As  a  matter  of  fact,  we  can  vary  the  work  speed  from  10 
to  50  feet  per  minute  surface  speed  or  even  reverse  the  direc- 
tion of  motion  (that  is,  have  the  wheel  and  work  revolving 
in  opposite  directions)  and  get  good  results.  The  traverse 
feed  of  the  work  is  always  determined  by  the  work  speed  and 
the  width  of  the  wheel.  The  wider  the  wheel,  the  faster  the 
traverse  feed.  This  is  readily  understood,  as  the  work  can 
be  traversed  very  nearly  the  width  of  the  wheel  for  each 
revolution.  Thus  when  the  work  speed  is  increased,  the 
traverse  feed  can  be  finer,  and  still  be  practically  the  same 
number  of  linear  feet  per  minute.  Slow  work  speeds  are 
necessary  while  taking  heavy  roughing  cuts;  otherwise,  un- 
necessary frictional  heat  is  developed.  Thus  it  is  seen  that 
depth  of  cut,  work  speed  and  traverse  feed  are  not  important 
factors  in  the  selection  of  grits  and  grades  for  different 
classes  of  work,  as  these  factors  are  readily  regulated  to  suit 
the  wheel.  While  three  points  only  are  generally  considered 
in  the  selection  of  wheels,  namely,  surface  speed,  finish  de- 
sired and  material  to  be  ground,  there  are  eight  factors  that 
determine  efficient  results.  They  are  the  ones  just  named, 
together  with  grit,  grade,  depth  of  cut,  work  speed  and 
traverse  feed.  The  grit  and  grade  is  determined  by  the 
material  to  be  ground  and  the  finish  desired.  The  surface 
speed  of  the  wheel  also  has  to  be  considered  when  selecting 
the  proper  wheel,  as  a  comparatively  soft  wheel  always  calls 
for  a  higher  peripheral  speed  than  a  medium  grade  wheel. 
The  other  points,  depth  of  cut,  work  speed  and  traverse  feed, 
can  always  be  adjusted  to  conform  to  the  wheel  and  local 
conditions. 

Trial  wheels  should  be  tested  by  competent  operators  and, 
when  possible,  under  the  direct  supervision  of  the  grinding 
room  foreman.  The  following  points  should  be  carefully 
considered: 

(1)  Is  the  wheel  being  used  on  the  class  of  work  that  it 
was  ordered  for?  (2)  Is  it  being  run  at  the  correct  peripheral 
speed?  (3)  Does  it  leave  the  required  finish?  (4)  Is  it  too 
hard,  requiring  frequent  dressing?  (5)  Is  it  too  soft,  wear- 
ing away  too  rapidly?  (6)  Does  it  cut  faster  than  the 
wheels  previously  used;  that  is,  will  it  turn  out  more  work 
per  day?  All  these  details  should  be  considered  before  form- 
ing a  decision,  for  if  it  is  worth  while  to  order  wheels  for 
test  purposes,  it  certainly  is  worth  while  to  form  a  correct 
opinion  of  the  results  attained.  In  other  words  the  oper- 
ator's, "I  think  this  is  a  pretty  good  wheel"  should  not  be 
considered  sufficient.  The  sixth  question  should  be  given 
careful  consideration,  for  it  is  the  earning  power  of  a  wheel 
that  determines  its  efficiency.  In  cases  where  wheels  are 
used  on  routine  work,  a  satisfactory  method  of  testing  is  as 
follows: 

(1)  Weigh  the  wheel.  (2)  Note  its  cost.  (3)  Use  the  wheel 
for  a  week  on  one  kind  of  work.  (4)  Note  the  number  of 
pieces  ground.  (5)  Note  the  labor  cost.  (6)  Weigh  the  wheel 
again.  As  an  example,  suppose  we  are  testing  a  24-inch  by 
2-inch  wheel.  This  weighs  approximately  70  pounds  and  costs 
18.8  cents  per  pound,  as  the  cost  of  the  wheel  is  $13.18.  We 
use  this  wheel  a  week,  and  in  this  time  grind  say  1000  pieces, 
at  a  labor  cost  of  $20.  The  wheel  wears  to  a  diameter  of  18 
inches,  then  weighing  45  pounds.  Prom  this  we  have  the 
following: 

25    pounds    of    wheel    at    18.8    cents    per 

pound     $4.70 

One   week's   labor 20.00 

Total     $24.70 

Cost  per  piece  for  grinding 2.47  cents 

In  a  test  of  this  kind  we  have  authentic  data  to  prove 
whether  or  not  one  wheel  is  more  efficient  than  another. 

Some  grinding  wheel  manufacturers  lay  great  stress  on 
their  service  department,  aiming  to  appeal  to  concerns  who 
have  not  enough  routine  work  to  conduct  accurate  tests.     The 


title  "service  department"  would  suggest  to  the  uninitiated 
an  elaborate  array  of  modern  grinding  machinery  for  the 
testing  of  various  kinds  of  materials  and  varieties  of  work, 
with  the  object  of  securing  authentic  data  as  to  what  wheels 
should  be  recommended  for  certain  kinds  of  work.  These 
conditions,  however,  are  generally  as  far  from  actual  facts 
as  dreams  are  from  realities.  A  service  department  gener- 
ally consists  of  one  man  having  a  thorough  knowledge  of 
wheels,  not  only  of  his  own  concern's  but  of  his  several  com- 
petitors' as  well.  He  has  on  file  for  ready  reference  data  con- 
cerning successful  wheels  for  practically  every  known  grind- 
ing operation.  This,  together  with  the  information  sent  with 
the  salesman's  order,  guides  him  in  his  decisions.  He  is 
guided  principally  by  the  three  factors:  surface  speed  of 
wheel,  finish  desired,  and  material  to  be  ground.  In  due 
justice  to  him  we  must  admit  that  he  generally  makes  very 
accurate  decisions.  When  he  fails,  he  relies  on  the  salesman 
to  furnish  him  with  data  as  to  why  the  wheel  was  not  suc- 
cessful. With  this  information  he  forms  a  new  decision, 
clianging  the  grit  and  grade,  and  in  some  instances  the  bond 
to  overcome  the  previous  failure. 

Some  grinding  wheel  manufacturers  employ  demonstrators 
who  are  experts  at  grinding.  Now  a  demonstrator  may  come 
to  any  shop  and  show  remarkable  results  because  he  works  at 
high  tension  to  have  his  wheels  make  good.  It  does  not  fol- 
low, however,  that  the  operator  who  does  the  actual  work, 
day  after  day,  can  get  the  same  results,  and  as  a  matter  of 
fact  he  seldom  does.  Grinding  wheel  demonstrators  are  like 
grinding  wheel  salesmen  in  that  they  have  plenty  of  argu- 
ments to  offset  the  other  fellow's.  Any  demonstrator  can  cite 
numerous  instances  where  his  wheels  have  made  good,  but 
he  keeps  very  quiet  regarding  cases  where  one  of  his  com- 
petitor's won  out  over  him.  These  are  reasons  why  it  is 
always  a  good  plan  for  the  manufacturer  to  work  out  his  own 
grinding  problems  in  his  own  shop  with  his  own  men,  ever 
bearing  in  mind  the  fact  that  the  crucial  test  should  result 
in  a  few  cold  hard  figures  that  have  been  obtained 
through  common  sense  experimenting  under  actual  working 
conditions. 

POLISHING  ALUMINUM   CASTINGS 

The  following  directions  for  polishing  aluminum  castings 
are  given  in  the  Foundry:  When  polishing  aluminum  it  is 
advisable  to  avoid  the  use  of  coarse  abrasives  if  possible,  as 
they  drag  or  pull  the  metal  and  render  the  surface  difficult 
to  finish.  If,  however,  the  castings  are  quite  rough,  first  polish 
with  No.  70  emery,  then  grease  on  No.  120  emery  with  a  com- 
pressed canvas  wheel,  and  follow  with  No.  160  emery  on  a 
felt  wheel;  then  impart  the  final  luster  by  buffing,  using  a 
good  grade  of  white  polish  on  a  stitched  cotton  wheel.  If  the 
castings  are  not  rough  the  treatment  with  No.  70  emery  may 
be  dispensed  with  and  the  castings  finished  on  No.  120,  fol- 
lowed by  No.  160  emery,  and  buffed. 

If  the  castings  are  of  simple  pattern,  the  polishing  may  be 
accomplished  almost  entirely  by  tumbling.  If  rough,  use 
coarse  sand  or  crushed  granite  to  produce  a  uniform  surface: 
this  treatment  may  appear  too  harsh,  but  owing  to  the 
peculiar  nature  of  the  metal  it  requires  a  sharp  abrasive  for 
roughing  in  a  tumbler.  The  sand  or  granite  is  used  wet, 
about  the  consistency  of  thin  mortar.  When  sufficiently 
roughed,  the  castings  are  washed  and  transferred  to  a  wooden 
or  wood-lined  tumbling  barrel  and  tumbled  with  steel  balls 
or  smooth  steel  punchings  in  water  containing  Vi  ounce 
oxalic  acid  to  the  gallon.  This  treatment  requires  from  two 
hours  to  two  days,  depending  on  the  shape  and  condition  of 
the  castings  and  the  speed  of  the  barrel,  the  proper  speed 
being  just  sufficient  to  cause  the  load  to  roll  and  not  to  jump 
across  the  barrel.  When  properly  tumbled  in  this  manner  and 
finished  on  a  buff  wheel  as  previously  stated,  the  finish  is 
equal  to  and  in  many  cases  superior  to  a  wheel  polish,  and 
the  cost  of  production  is  decidedly  less,  as  many  hundreds 
of  pieces  can  be  treated  at  one  time.  But  little  labor  is  required 
and  a  boy  can  soon  be  taught  to  load  and  unload  the  tumblers. 
Naturally,  if  the  utensils  are  large  and  thin,  or  hollow,  the 
wheel  treatment  must  be  employed. 
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COST  DATA  URGENTLY  NEEDED 

There  is  a  great  scarcity  of  tecliiiical  literature  relating  to 
manufacturing  costs,  and  few  indeed  are  the  articles  pub- 
lished that  give  the  actual  figures  for  producing  the  com- 
ponent parts  of  a  machine.  This  is  a  lamentable  weakness  of 
technical  publicity  for  which  the  conservatism  of  manufac- 
turers, and  not  the  lack  of  enterprise  of  editors,  must  be  held 
accountable.  Yet  there  is  no  subject  of  greater  Importance  to 
the  average  designer,  contractor  and  builder  than  that  of 
costs;  for  without  a  thorough  know-ledge  of  that  subject  he 
cannot  safely  undertake  to  design  and  build  machinery  in 
competition  with  other  concerns. 

There  must  be  considerable  data  of  that  kind  which  could 
be  made  public  without  injury  to  the  manufacturers  con- 
cerned, covering  the  cost  of  building  machinery,  and  starting 
from  the  rtrafting-room.  It  is  especially  desirable  that  all 
items  should  be  given,  including  designing,  drafting,  pattern- 
making,  foundry  work,  machining,  soiling,  shipping,  overhead 
and  profit.  The  salaries  and  wages  of  officials,  superintend- 
ents, foremen,  designers  and  draftsmen,  machinists  and  sales- 
men would  be  of  great  value;  also  the  approximate  location 
of  the  plant,  shipping  facilities,  costs  of  coal,  pig  iron, 
structural  iron  and  other  materials  required.  The  name  of 
the  manufacturer  need  not  be  given. 

SPECIALIZING  IN  TECHNICAL  WRITING 
Many  contributors  to  technical  journals  make  the  mistake 
of  trying  to  cover  too  many  subjects  at  once,  and  are  there- 
fore unable  to  cover  any  one  thoroughly.  Some  apparently 
believe  that  the  editor  prefers  long  anrt  discursive  contribu- 
tions to  short  and  concise  ones,  which  Is  an  erroneous  Idea. 
A  short  article  which  covers  a  .single  subject  completely  Is  In 
most  cases  far  more  worthy  of  publication  than  a  long  treatise 
containing  a  great  deal  of  matter  which  Is  merely  Incidental 
and  desultory.  Some  writers  and  very  good  ones  at  that^ 
have  the  habit  of  saying  that  a  certain  subject  will  require 
more  space  than  can  be  given  to  It,  and  It  Is  therefore  not 
treated  at  all.  This  In  a  mistake.  If  so  little  Is  known  on 
the  subject  that  It  requires  extended  explanation,  covering 
a  great  deal  of  space.  It  Is  ten  to  one  that  such  use  of  the 
space  would  be  Justified.  Uut  If  the  subject  Is  so  unimportant 
that  It  Is  not  worthy  of  extended  spoce  It  Is  very  likely  It 
could  be  disposed  of  with  a  few  general  remarks,  making 
iinnecessory  any  reference  to  the  spare  It  will  take. 


The  editor  often  entertains  a  strong  suspicion  that  the  real 
reason  why  a  writer  does  not  use  up  space  to  discuss  a  cer- 
tain subject  is  because  he  is  not  sure  of  his  facts  and  makes 
a  statement  of  this  kind  in  order  to  cover  up  his  own  short- 
comings. As  one  of  the  most  valuable  results  from  writing 
for  technical  journals  is  the  self-instruction  the  writer 
himself  receives,  it  would  be  worth  while  for  any  writer  who 
finds  himself  using  the  old  evasion,  "This  would  be  too 
lengthy  to  treat  in  detail  here"  to  set  himself  the  task  of 
obtaining  all  the  information  available  on  the  subject,  and 
then  writing  an  article  to  cover  it  completely  and  concisely. 
In  this  way  he  would  inform  himself  thoroughly  on  the  sub- 
ject and  would  handle  it  with  that  ease  which  only  definite 
knowledge  and  perfect  confidence  give. 
*     •     * 

ROBBING   RATCHETS   AND   SPLINED 
SHAFTS 

The  gear  bobbing  process  is  by  no  means  confined  to  the 
cutting  of  spur,  spiral  and  worm  gear  teeth.  Hobs  are  usu- 
ally made  to  generate  symmetrical  teeth,  but  they  may  be 
also  designed  to  generate  other  forms  as  well.  Ratchet  teeth 
of  various  shapes,  including  radial  faces  and  straight  backs, 
can  be  bobbed  rapidly,  the  product  being  equal  in  every 
respect  to  teeth  cut  by  the  usual  indexing  method.  The  study 
of  forms  that  can  be  produced  by  the  bobbing  generating 
process  Is  fascinating,  and  some  surprising  results  are  likely 
to  come  from  the  investigations  now  being  made  by  special- 
ists in  this  old-new  art. 

The  bobbing  of  four-,  six-  and  eight-spline  shafts  for  auto- 
mobile gear  boxes  is  a  comparatively  recent  development  that 
is  likely  to  become  an  important  feature  of  manufacturing 
practice.  Square  shafts  for  sliding  gears  are  being  replaced 
by  splined  shafts  having  the  splines  integral  with  the  shaft. 
To  produce  them  by  planing  or  shaping  machines  is  a  slow 
and  costly  process,  requiring  the  attention  of  •skilled  work- 
men. The  hobbing  process  is  rapid  and  practically  auto- 
matic in  action.  The  splines  can  be  made  with  square  cor- 
ners and  straight  sides,  or  with  rounded  corners  and  fillets 
and  sloping  sides.     Broaching  is  the  only  alternative  method. 

The  hobbing  of  wheels  with  square  teeth  and  tooth  spaces 
is  readily  accomplished,  making  possible  the  production  of 
certain  types  of  wheels  used  in  adding  machines,  counters, 
etc.  The  cost  of  production  is  reduced  to  so  low  a  figure 
that  it  seems  almost  absurd  to  attempt  to  still  further 
cheapen  it,  as  it  has  been  lowered  to  a  point  that  is  prac- 
tically negligible  when  compared  to  the  retail  prices  of  the 
machines  in  which  they  are  used,  but  the  manufacturer 
must  never  stop  in  the  pursuit  of  more  efficient  methods.  To 
do  so  means  stagnation,  and  stagnation  is  industrial  death. 
•     •     * 

THEORY  AND   PRACTICE   IN   MACHINE 
DESIGN 

The  beginner  or  the  man  untrained  in  designing  has  often 
the  view  that  theory  has  a  formula  to  fit  every  case  which 
may  arise  in  practice.  While  his  reason  for  this  view  differs, 
the  assiuuption  Is  in  Its  effects  the  same  as  that  of  the  oc- 
casional man  of  science  whose  relation  to  the  mysteries  of  the 
universe  Is  summed  up  in  the  arrogant  creed  that  every- 
thing to  which  he  applies  it  must  yield  to  his  power  of 
analysis.  The  words  of  the  dying  Lord  Kelvin— who  knew 
more  of  the  material  universe  than  any  man  since  Sir 
Isaac  Newton's  day-  tell  a  different  story.  "So  much  to  do; 
so  little  done."  he  said,  after  a  lifetime  of  unceasing  mental 
toll.  He  knew  that  even  his  superb  reasoning  faculties  were 
relatively  slow  and  Inefficient  for  the  many  tasks  before 
them;  that  they  could  work  only  with  effects,  never  with  the 
first  causes  which  must  lie  always  hidden  behind  time's  veil; 
ond  that  his  only  knowledge  of  those  effects  must  reach  his 
brain  through  the  medium  of  a  group  of  very  Imperfect 
senses.  With  such  limitations,  the  wonder  is.  not  that  the 
designer  falls  In  his  theoretical  analysts  of  some  difficult 
cases  and  must  seek  the  aid  of  empirical  data  derived  from 
practice,  but  that  he  has  done  so  well  In  pointing  the  way 
to  the  correct  solution  of  so  many  complex  problems  of  strain 
and  stress. 
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The  history  of  machinery  gives  many  instances  of  the 
intricate  calculations  which  the  demands  of  progress  have 
forced  upon  the  mathematician  and  designer.  For  example, 
take  some  of  the  many  problems  of  inertia  and  vibration. 
Rankine  by  his  early  study  and  Dunkerley  by  his  later 
analysis  have  made  it  possible  to  predict  and  provide  for 
"whirling,"  that  violent  and  dangerous  whipping  action  of 
mill  shafting  which  occurs  at  one — and  only  one — critical 
speed,  when  there  is  coincidence  between  the  natural  period 
of  vibration  of  the  shaft  and  that  of  its  vibration  as,  in 
revolving,  it  sags  between  its  bearings.  Similarly,  Normand, 
Dalby  and  Schlick,  through  their  years  of  investigation, 
have  enabled  the  designer  so  to  distribute  the  weights  of 
the  rotating  and  reciprocating  masses  of  a  machine  as  to 
eliminate  unbalanced  moments  and  absolutely  prevent  vibra- 
tion. Finally,  the  more  recent  experiments  of  Prahm  and 
others  have  shown  that  it  is  unsafe  to  design  large  shafts 
for  only  the  power  to  be  transmitted,  since  besides  the  nat- 
ural torsional  vibration,  there  is  usually  an  added  synchron- 
ous vibration  with  a  corresponding  increase  in  torsional 
stress. 

These,  however,  are  questions  of  pure  theory.  Let  us 
glance  briefly  at  the  practical  side  of  designing.  For  ex- 
ample, in  a  flywheel,  it  is  possible  for  the  designer  to  cal- 
culate with  reasonable  accuracy  the  stress  produced  in  the 
rim  by  centrifugal  force;  but  for  the  actual  effect  of  the 
arms  of  the  wheel  in  modifying  this  stress,  he  must  rely 
on  the  bursting  tests  of  practice.  Again,  in  designing  the 
rod  for  a  large  slide  valve,  he  can  readily  figure  the  normal 
inertia  stresses,  the  maximum  unbalanced  load  on  the  valve, 
and  assuming  some  conventional  coefHcient  of  friction,  the 
corresponding  force  which  will  resist  the  valve's  motion; 
but  a  rod  designed  for  these  stresses  only  would  be  far  too 
weak.  The  engine  may  be  started  suddenly  and  carelessly, 
making  the  valve's  resistance  a  suddenly  applied  load  of 
twice  its  static  effect,  or  scale,  core-sand,  or  rust  due  to 
a  long  idle  engine  may  make  his  assumed  coefficient  absurd. 
For  these  reasons  an  empirical  constant  must  be  introduced 
in  the  calculations. 

Instances  like  these  abound  throughout  the  whole  range  of 
designing;  they  are  the  rule,  not  the  exception.  The  func- 
tion of  pure  theory  is  hence  simply  to  point  the  way,  to  blaze 
the  path  through  the  jungle  of  the  unknown  for  the  broad 
road  of  progress  which  practice,  following  in  its  steps,  must 
build;  and  occasionally,  too,  theory  wanders  far  afield,  only 
to  receive  in  due  time  from  practice  and  experience  a  rude 
jolt  backward  to  the  right  course.  For  the  beginner  in  de- 
signing there  can  therefore  be  no  safer  guide  than  that  old 
saying,  prehistoric  in  its  wisdom:  "It  is  better  to  know  a 
few  things  well  than  so  many  that  are  not  so." 
*     *     * 

COURTESY   PAYS 

A  traveling  salesman  of  a  well-known  machine  tool  builder, 
although  a  philosopher,  sometimes  yields  to  the  impulse  to 
write  to  the  editor  about  his  troubles,  and  the  following  is 
reproduced  for  the  benefit  of  those  who  regard  such  visitors 
as  intruders,  to  be  treated  discourteously  on  general 
principles: 

Why  do  so  many  proprietors  of  machine  shops  seem  to 
think  that  a  machinery  salesman  is  a  natural  enemy  of 
the  machine  shop  proprietor?  At  one  place  where  I  re- 
cently called  I  got  "two  orders,"  one  to  get  out  and  the 
other  to  stay  out.  At  a  neighboring  place  I  didn't  get  an 
order,  but  was  politely  received  and  conducted  through 
the  shop.  I  found  the  product  of  that  shop  was  such  that 
their  claim  that  they  had  no  use  for  the  kind  of  machinery 
I  was  trying  to  sell  was  well  founded.  At  the  same  time 
I  learned  that  they  were  making  something  that  I  had  no 
idea  was  being  made  in  that  section,  and  they  seemed  to 
be  making  it  well.  I  will  pass  that  word  along.  I  had 
been  told  at  the  place  where  I  got  the  "two  orders"  that 
they  made  special  machinery  to  order,  but  on  account  of 
the  "two  orders"  I  don't  really  know  anything  about  it. 
Hardly  a  day  passes  that  I  am  not  asked  where  this  or 
that  can  be  obtained.  "Where  can  I  get  a  tool-maker, 
where  can  I  get  a  draftsman,  and  also  where  can  I  get  a 
special  machine  built?"  There  is  a  moral. 
This  is  the  view  of  a  salesman — in  this  case  an  unusually 
intelligent  salesman.     If  the  manufacturer's  view  were  given 


it  would  probably  be  to  the  effect  that  only  a  small  percentage 
of  the  salesmen  who  call  are  able  to  give  any  information  of 
value  to  a  manufacturer,  except  about  the  line  of  goods  they 
are  selling;  and  sometimes  not  about  that.  Whichever  view 
is  correct,  there  can  be  no  question  that  courtesy  to  every 
caller  is  a  good  investment,  if  for  no  other  reason  than  that 
you  make  a  friend  instead  of  an  enemy. 
*     *     * 

CONVENIENT  FORMS  OF  LEWIS  FORMULA 
FOR  STRENGTH  OF  GEAR  TEETH* 

BY    J.   H.    CAHVERf 

When  figuring  the  strength  of  gear  teeth,  the  terms  usually 
under  consideration  are  horsepower,  diametral  pitch,  number 
of  teeth  and  width  of  gear  face.  In  Kent's  Handbook  are 
found  the  two  following  forms  of  the  Lewis  formula  for 
strength   of   cast-iron   and   steel    cut   gear   teeth: 

H.  P.  =  0.0000079  dspfy  X  R.  P.  M.  ( 1 ) 

W  =  spfy  (2) 

where     H.    P.  ^=  horsepower  transmitted; 

(Z  =  pitch  diameter  of  gear  in  inches; 

s  =  unit  stress,  depending  on  peripheral  speed  at 

pitch  line; 
p  =  circular  pitch; 
/=  width  of  face  in  inches; 

2/  =  a   constant    relating   to    the   14%-degree   in- 
volute tooth  and   depending  on   number 
of  teeth; 
R.  P.  M.  =  revolutions  of  gear  per  minute; 

W  =  load  transmitted  by  teeth  In  pounds. 

TABLE  I.     VALUES  OF  THE  FACTOR  OF  STRENGTH  y  FOR  14!-DEGREE 
INVOLUTE  AND  CYCLOIDAL  TEETH 


No.  of  Teeth 

!/ 

No.  of  Teeth 

y 

No.  of  Teeth 

y 

12 

0.067 

20 

0.090 

43 

0.110 

13 

0.070 

21 

0.093 

60 

0.112 

14 

0.072 

33 

0.094 

60 

0.111 

15 

0.075 

1        25 

0.097 

75 

0.116 

16 

0.077 

1        27 

0.100 

100 

0.118 

17 

0.080 

30 

0.102 

150 

0.120 

18 

0.083 

34 

0.104 

300 

0.122 

19 

0.087 

38 

0.107 

Rack 

0.124 
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Formula    (1)    transformed    to    one    where   the    terms    most 
generally  known  are  used  becomes: 

0.000095  Ysfy 

HP.= (3) 

P 
Treating  Formula  (2)  in  the  same  way,  we  have: 

Sirfy 

W  = (4) 

P 
where  y  =  velocity  in  feet  per  minute  at  pitch  line; 
P  =  diametral  pitch. 
Formulas    (3)    and    (4)    are    obtained    by    substituting    in 
Formulas  (1)  and  (2)   the  following  values: 
ltd  X  R.  P.  M.  12r 

y  = or  d  = 

12  TT  X  R.  P.  M. 

TT 

P=  — 

P 

i2y  TT 

H.  P.  =  0.0000079  X X  s  X  —  X  / 

TT  X  R.  I*.  M.  P 


X  1/  X  R.  P.  M.  =  ■ 


W  =  spfy  ■■ 


0.000095  Tsfy 


sirfy 


(3) 


(4) 


Example  1:  What  horsepower  will  a  30-tooth,  5-pitch, 
3-lnch  face  cast-iron  gear  transmit  running  at  900  revolutions 

•  For  additional  information  on  the  strength  of  gears  and  allied  eulijt'cts 
published  in  Machinery,  see  also  "Tests  for  the  Strength  of  Gear  Teeth." 
January,  1914;  "Logarithmic  fliart  for  Finding  the  Strength  of  Gear 
Teeth,"  by  H.  T.  Miliar.  October.  1912;  Charts  for  Horsepower  Transmitted 
by  (iearing  and  Holting."  Iiy  C.  K.  Bvnns,  August.  1912;  "Strength  of  Gear 
Teeth— Derivation  of  the  Lewis  Formula."  September.  1911;  "Strength  of 
Helical  fSears."  October,  1008;  "Variation  of  the  Strength  of  Gear  Teeth 
with  their  Velocity."  by  Ralph  E.  Flanders.  January,  190S;  and  "Strength 
of  Gears,"  by  John  S.  Myers,  December.  1906. 

t  Address:     8   Catberlne   St.,    Schenectady,    N.    Y. 
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per  minute?    A  30-tooth,  5-pitch  gear  has  a  pitch  diameter  of 
6  inches. 

T  X  pitch  diameter 

y  = (R  p.  M.)  =  0.26  X  6  X  900  = 

12 
1404  feet  per  minute  at  pitch  line. 
s  =  say  2270   (from  Table  II) 
y  =  0.102 
P  =  5 

T.\BI,E  II      SAFE  WORKING  STRESS  s  FOR  VARIOUS  SPEEDS 


Sp«ed  at  pitch  line 
in  feet  per  minute 

100 
or  less 

1 

aOO     1     300          600 

900     1200    1800    2400 

Cast  Iron 

Steel 

8000     6000!     4800     4000  3000  2400  20001700 
20,000  15.000  12.000  10.000  7.500  6000  5000  4300 

Mn.lniirni 

0.000095  X  1404  X  2270  X  3  X  0.102 

Therefore   H.  P.  =  - — =  18.5. 

5 
Load  safely  transmitted  by  this  gear  Is: 

TTSfp       TT  X  2270  X  3  X  0.102 
iy  = = =436   pounds. 


Horsepower 

Transmitted 

J 

12 

i 

10 

i 

10 

i 

10      , 

1 

8       1 

2 

8 

50 

60 

75 

100 

150 


3 

2i 

2i 

2 

2 

11 
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Table  III  shows  suitable  pitches  for  various  horsepowers. 
Using  a  smaller  sized  tooth,  of  course,  means  a  wider  face 
for  a  given  horsepower  and  a  narrower  face  for  a  larger 
tooth;  but  in  general  the  pitches  given  are  satisfactory  re- 
garding proportion  of  face  to  diametral  pitch. 

Example  2:  An  18-tooth  cast-iron  gear  is  needed  to  trans- 
mit a  maximum  of  20  horsepower  at  600  revolutions  per 
minute.  What  pitch  and  face  width  should  be  used?  From 
Table  III  we  find  that  3  diametral  pitch  is  suitable,  which 
means  the  use  of  a  gear  of  6  inches  pitch  diameter;  and 
running  at  600  revolutions  per  minute,  this  gives  a  speed  of 
0.26  X  6  X  600  =  936  feet  per  minute  at  the  pitch  line. 
From  Equation  (3)  we  have: 
P  X  H.  P. 

/  =  — 

0.000095  Vsv 
s  =  3000 
V  =  0.083 


/  =  ■ 


3  X  20 


0.000095  X  936  X  3000  X  0.083 
2%   inches  face. 


:  2.7     inches,     say 


Attention  is  called  in  the  Travcliis'  Slandanl  to  the  danger 
of  the  bursting  of  a  grinding  wheel  used  for  Internal  grinding. 
An  Internal  wheel  Is  most  likely  to  burst  when  it  Is  first 
withdrawn  from  the  hole.  It  becomes  heated  while  In  use 
and  the  air  Inside  of  the  hole  where  the  grinding  Is  done  Is 
likely  to  be  quite  warm.  When  the  wheel  Is  then  quickly 
withdrawn  and  exposed  to  the  cool  air  outside  of  the  work, 
the  chill  that  11  receives  gives  rise  to  severe  contraction 
•tresses  which  sometimes  cause  the  wheel  to  fly  apart 
violently. 

•     *     • 

It  Is  stated  that  all  of  the  15-Inch  guns  for  the  five  Itrlllsh 
battleships  of  the  Queen  Kllzabeth  type  were  ordered  with- 
out a  trial  gun  being  made  and  tested.  When  they  were 
tried,  the  results  agreed  exactly  with  the  calculations  of  the 
designers.  The  new  guns  arc  said  to  be  the  most  accurate 
at  all  ranges  yet  built  for  the  British  navy.  The  explosive 
charge  Is  50  per  cent  greater  than  for  the  IS'-j-inch  guns 
previously  used  on  the  superdreadnaiight  type  of  battleships. 


CUTTING  METALS  WITH  TOOTHLESS  DISKS 
Technical  literature  of  the  past  contains  the  records  of 
many  inventions  generally  considered  modern,  and  the  cut- 
ting of  metals  by  toothless  disks  has  formed  the  subject  of 
numerous  re-inventions.  Though  a  certain  German  firm  now 
claims  to  hold  master  patents  in  this  field,  the  principle  of 
cutting  hot  or  cold  metals  by  a  rapidly  rotating  disk  of 
relatively  soft  metal  was  known  and  applied  at  such  an  early 
date  that,  as  pointed  out  by  Prof.  Codron  in  La  Machine 
Moderne,  machine  tool  designers  are  at  liberty  to  evolve 
freely  special  types  of  "toothless  saws."  In  1880,  Reese  of 
Pittsburg  discovered  that  a  rapidly  rotating  soft  iron  disk 
would  cut  cold  steel,  but  references  to  the  same  process  are 
to  be  found  in  writings  dated  very  early  in  the  nineteenth 
century.  Reese  held  the  view  that  the  soft  disk  did  not 
actually  touch  the  bar  cut,  but  compressed  and  heated  in- 
tensely the  air  between  disk  and  bar,  so  that  cutting  was  due 
to  violent  projection  of  hot  air  particles  onto  the  steel  or 
other  metal  severed.  This  and  other  hypotheses  were  much 
discussed  in  the  early  eighties,  but  it  was  soon  admitted  gen- 
erally that  cutting  was  due  to  melting  by  heat  generated  by 
friction  between  the  soft  disk  and  the  bar  cut. 

Toothless  cutting  disks  absorb  considerable  power  while  in 
service,  but  the  rapidity  with  which  they  work  and  the  ex- 
cellence and  importance  of  the  results  obtained  make  the 
total  cost  of  energ>-  relatively  negligible.  For  example,  the 
cost  of  cutting  a  bar  4  inches  by  0.55  inch  at  0.12  inch  per 
second  by  a  disk  absorbing  15  horsepower  is  only  0.44  cent  it 
electrical  energy  is  available  at  2  cents  per  unit  Prof.  Codron 
finds  that  the  power  (ir  =  watts)  absorbed  by  a  toothless  cut- 
ting disk  is  expressed  by:  IV  =  iTo"'  where  K  and  m  are 
numerical  constants  and  a  is  the  feed  in  millimeters  per 
second.  The  power  W,  required  per  cubic  millimeter  of 
metal  removed  varies  rapidly  with  the  feed,  and,  to  reduce 
the  net  and  total  energy  expenditure  required,  the  feed 
should  be  as  great  as  possible,  particularly  since  the  power 
required  merely  to  drive  a  large  disk  at  high  speed  is  con- 
siderable. For  cold  iron,  IV,  =  55.5  -:-  a"-'  (the  normal 
pressure  between  disk  and  work  being  5,  23%.  and  50  pounds, 
respectively,  with  feeds  of  2.  39,  and  118  millimeters  per 
second).  At  a  red  cherry  heat,  the  power  required  to  cut 
iron  by  a  toothless  disk  is:  IV,  =  32.7 -;  n" "  (roughly  half 
that  required  for  cold  cutting),  but  a  toothed  saw  absorbs 
only  one-eighth  as  much  power  ( U',  =  4.12 -:•  o"").  It  follows 
that  toothed  saws  should  be  used  to  cut  hot  pieces  which 
have  not  to  be  heated  specially  for  sawing  (e.  g..  rails  leaving 
rolling  mills).  In  cutting  cold  pieces  of  small  or  medium 
thickness,  toothless  disks  are  more  rapid  and  less  expensive 
than  toothed  saws,  and  ate  now  used  extensively  (often  in 
automatic  machines)  to  cut  bolts,  high-speed  tool  blanks 
and  slots  in  screw  heads. 

It  is  easy  to  adapt  existing  grinding  and  milling  machines 
to  carry  a  toothless  cutting  disk,  and  circular  metal  sawing 
machines  may  conveniently  be  fitted  also  with  a  toothless 
cutter.  Thin  pieces  of  iron  can  be  cut  easily  by  the  back  of 
a  wood-cutting  band  saw  running  at  50  feet  per  second, 
and  toothless  band  saws  running  from  80  to  120  feet  per 
second,  in  specially  designed  machines,  can  be  used  ad- 
vantageously to  cut  tubes,  fretwork,  etc.  A  simple  Iron  wire 
is  useful  In  special  cases,  but  breakages  are  frequent,  owing 
to  the  considerable  tension  under  which  the  wire  must  be 
used.  A  paper  disk,  say  %  Inch  in  thickness,  15  inches  In 
diameter,  and  running  at  a  peripheral  speed  of  160  feet  per 
second,  will  cut  Its  way  easily  through  wooden  planks  V6  Inch 
or  even  -^i  inch  In  thickness.  The  wood  Is  burnt  away  at 
the  cut,  clean  brown  ends  arc  left  on  the  pieces,  and  the 
wear  of  the  cutting  disk  Is  surprisingly  small.  Though 
power-driven  saws  are  now  used  extensively  to  cut  hot  metal, 
one  rarely  finds  hand  saws  u.xed  for  this  purpose,  yet  an 
ordinary  carpenter's  saw  Is  extremely  useful  in  severing 
special,  fairly  light  sections  of  red-hot  Iron.  The  saw  should 
be  worked  quickly  to  prevent  excessive  local  heating,  and 
should  be  quenched  at  Intervals  during  and  after  use. 
Though  the  teeth  of  the  saw  lose  some  of  their  effectiveness  for 
cutting  wood  after  such  treatment,  they  can  be  used  re- 
peatedly to  cut  hot  Iron  without  sharpening  and  resetting. 
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SHAFT  TURNING  OPERATIONS  AT  THE  POND  SHOPS 


TOOLS    AND    METHODS    EMPLOYED    IN    EFFICIENT    SHAFT    TURNINO 

BY    A.    SPANGENBERG* 


THE  turning  of  long  shafts  in  an  economical  and  efficient 
manner  may  be  considered  a  separate  branch  of  engine 
lathe  work,  since  it  requires  special  tools  and  fixtures 
and  special  knowledge  and  skill  on  the  part  of  the  operator. 
Accuracy,  both  as  regards  diameter  and  straight  turning,   is 


Fig.    2.     Improved   Form   of   FoUow-rest   for   Small   Shafts 

essential,  and  to  maintain  these  standards  throughout  a  shaft 
75  feet  or  more  in  length  without  resorting  to  practically 
any  filing  is  the  principal   difficulty   involved.     Two   general 
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methods  are  described  and  illustrated  in  the  following  article 
which  represent  the  practice  employed  at  the  Pond  Works  of 
the  Niles-Bement  Pond  Co.,  Plainfield,  N.  J.  The  first  is  ap- 
plicable to  turning  shafts  up  to  2  inches  in  diameter  and 
employs  the  principle  of  high  cutting  speed  and  light  feed, 
while,  inversely,  the  second  method  illustrates  the  idea  of 
turning  larger  diameters  at  a  comparatively  slow  cutting 
speed,  using  a  heavy  feed.  This  is  logical,  since  the  diameter 
in  each  case  and  also  the  length  of  shaft  control  to  a  great 
extent  the  permissible  speeds  and  feeds. 

Special  Types  of  FoUow-rests  and  Supports 
As   the  principal   factor   tending  toward   accurate  and   eco- 
nomical shaft  turning  is  the  provision  of  a  rigid  support  for 


Hole   being 


the  shaft  near  the  cutting  tools,  attention  is  first  directed 
to  the  various  types  of  follow-rests,  which,  as  the  name  im- 
plies, are  rests  bolted  to  the  lathe  carriage  for  following  the 
cut  and  supporting  the  work.  The  nearest  approach  to  abso- 
lute rigidity  in  this  supporting  member  is  essential,  and  a 
study  of  the  commercial  type  shown  in  Fig.  1  will  at  once 
impress  the  observer  with  the  fact  that  it  lacks  rigidity  and 
durability.     Two  follow-rests  of  an  Improved  form  are  illus- 


trated in  Figs.  2  and  3.  Fig.  2  shows  the  type  best  suited 
to  shafts  of  small  diameter — 2  inches  and  under.  After 
being  bolted  and  doweled  to  the  lathe  carriage,  this  rest  is 
bored  concentric  with  the  lathe  centers.  Cast-iron  split  bush- 
ings of  various  diameters  to  suit  the  work  are  provided. 
The   idea   of   the   set-screw   and   split  bushing   is   to   take   up 
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slight  wear,  and  when  worn  out  the  bushings  are  rebored  to 
the  next  larger  size. 

The  rest  shown  in  Fig.  3  is  designed  for  large  shafts,  and 
being  provided  with  a  cap  A,  it  can  easily  be  put  into  position 
on  the  lathe  carriage  with  a  shaft  in  place  without  having 
to  slide  it  on  from  the  end  of  the  shaft.  This  feature  is 
particularly  valuable  when  the  length  of  the  shaft  exceeds 
that  of  the  lathe  bed  on  which  it  is  being  turned.  The  blocks 
B  are  adjustable  for  height  and  are  held  in  position  by  the 


of    High-grade 


slotted  clamps  C.  One  of  the  blocks  is  removed  to  show  that 
guiding  surface  D  is  beveled,  while  E  is  straight.  It  will  also 
be  observed  that  one  set  of  blocks  serves  for  two  sizes  of 
shafts.  Fig.  4  shows  the  method  of  boring  out  foUow-rests, 
and  the  operation  Is  so  simple  as  to  need  no  explanation. 

A  most  convenient  form  of  support,  or 
jack  as  It  la  sometimes  called.  Is  shown  In 
Fig.  5.  This  jack  carries  a  hard-wood 
block  A,  the  height  being  adjusted  to  suit  the 
work  by  means  of  the  bar  It  and  clamping 
screw  C.  A  number  of  these  jacks,  together 
with  an  Biwortment  of  various  sized  wooden 
blocks,  are  provided  for  each  shafting 
lathe. 


1  32  inch  feed.  The  material  is  machinery  steel.  When  neces- 
sary, on  account  of  several  diameters  on  a  shaft  of  about  this 
diameter  and  length,  it  is  frequent  practice  at  the  Pond 
Works  to  make  a  14-inch  reduction  in  diameter  at  the  same 
speed  and  feed  as  just  mentioned.  As  shown  in  the  illustra- 
tion, but  one  tool  is  used  and  one  cut  finishes  the  shaft  to 
size,  a  final  polishing  with  emery  cloth  producing  a  good 
finish.  The  tool  is  a  "diamond  point"  tool  with  a  slightly 
rounded  end.  The  form  of  the  tool  is  shown  at  A  Fig.  7. 
The  angles  to  which  the  three  shaft-turning  tools  shown  in 
this  illustration  are  ground  are  as  follows: 

Clearniice   Slilp  Slope    Back  Slope 

Diamond  point  tool  A 30  7  10 

Roughing    tool    B 15  5  10 

Finishing    tool    C 20  10  0 

In  order  to  convey  an  idea  of  the  possibilities  of  high-speed 
turning,  a  concrete  example  is  shown  at  A  in  Fig.  9.  The 
dimensions  of  the  shaft,  which  is  of  chrome-nickel  steel,  are 


Fig.    8 


Oper 


indicated  in  the  Illustration,  and  the  actual  time  for  turning 
it  all  over  was  7  minutes. 

The  Slow  Speed  and  Heavy  Feed  Method 
In  turning  long  shafts  over  2  inches  in  diameter,  it  has 
been  found  advantageous  to  use  a  slower  speed  and  a  coarse 
feed,  because  with  a  given  depth  of  cut,  metal  can  be  removed 
more  quickly  than  by  using  a  fine  feed  and  a  proportionate  in- 
crease in  speed.  This  method  also  lends  itself  readily  to  the 
use  of  two  tools  simultaneously,  one  roughing  and  the  other 
finishing.  An  example  of  this  kind  is  illustrated  in  Fig.  8. 
The  cutting  speed  in  this  case  was  60  feet  per  minute  on  a 
machine  steel  shaft  3  inch^  in  diameter,  with  a  reduction  of 
■■'i  inch  in  diameter  and  a  feed  of  Vi  inch.  About  0.010  inch 
in  diameter  was  taken  by  the  finishing  tool.  A  better  idea  of 
the  tool  settings  Is  obtained  from  an  inspection  of  Fig.  10 
in  which  the  tools  were  moved  away  from  the  cut  and  the  fol- 
low-rcst  was  removed  for  the  purpose  of  Illustration.  When 
sotting  tools  for  shaft  turning  it  has  been  found  advisable  to 
set  the  cutting  edges  considerably  above  the  lathe  centers. 
as  In  this  way  chattering  is  practically  eliminated,  and  with 


The  Hl^h  Speed  and  LIvht  Feed  Method 

It  was  previously  stated  that  the  diameter 
and  also  the  length  of  a  shaft  control  to  a 
great  exirnt  the  pprmisslble  cutting  speed 
and  feed.  An  example  of  high-speed  turning 
Is  tllu8trat><d  In  Fig.  6  which  shows  part  of 
a  shaft  2  Inches  In  diameter  and  15  feet  long. 
The  reduction  In  this  caae  Is  1/16  Inch  In 
diameter  at  200   feet  peripheral  speed  and 
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greater  clearance  angles  the  tools  cut  much  more  freely  and 
consume  less  power.  In  the  present  case,  with  a  3-inch 
diameter,  the  tools  shown  are  set  about  Vs  inch  above  the 
centers. 

The  shapes  of  the  tools  here  used  are  indicated  at  B  and  C 
in  Fig.  7.  The  finishing  tool  C  is  particularly  interesting 
inasmuch  as  it  has  an  unusually  broad  cutting  edge,  2  inches 
wide,  which  is  on  an  angle  of  18  degrees  with  the  shank.  By 
using  lard  oil  as  a  lubricant,  and  having  the  cutting  edge  of 
the  tool  slightly  rounded,  an  excellent  finish  is  obtained  on 
the  work.  Shafts  4  inches  in  diameter  and  96  feet  long  have 
been  turned  at  the  Pond  Works  by  the  methods  just  described. 
Another  example  of  turning  is  shown  at  B  in  Fig.  9.  This  is 
a  machine  steel  blank  shaft  for  a  lathe  lead-screw  and  the 
time,  in  this  case,  was  6  hours  for  turning  the  shaft  all  over. 
Threading-  Operations 

It  is  well  known  in  machine  shop  practice  that  thread  mill- 
ing   is    the    most    economical    method    of    producing    threads 
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Fig.   10.     Same  Job 


Fig.    S,    but   with   FoUo 
Tool  Settings 


where  the  sizes  are  beyond  the  capacity  of  threading  dies. 
However,  there  are  many  cases  when  the  shafts  to  be  threaded 
are  too  large  in  diameter  or  too  long  to  be  handled  by  a 
thread  milling  machine.  In  such  cases  thread  chasing  in  the 
■engine  lathe  must  be  resorted  to.  Fig.  11  illustrates  a  time- 
saving  method  of  thread  cutting  in  an  engine  lathe.  The 
work  is  rigidly  supported  by  two  foUow-rests,  the  rest  A  being 
used  in  addition  to  the  regular  rest  B.  The  utility  of  the 
special  tool-slide  C,  having  T-slots  for  front  and  rear  tool- 
posts,  is  also  indicated.  A  tool-slide  of  this  design  is  more 
rigid  and  suitable  for  the  purpose  than  the  regular  com- 
pound tool-slide. 

When  roughing  out,  the  thread  tool  D  is  used  for  the  for- 
ward cuts  and  tool  E  cuts  on  the  reverse.  This  scheme  saves 
the  time  usually  lost  in  running  the  lathe  carriage  back  for 


mounted    on    Truck 


the   next  cut.     During   the   last   two   or   three   finishing   cuts 
the  front  tool  only  is  used. 

Straigrhtening-  Operations 

To  quickly  and  accurately  straighten  a  long  shaft  requires 
considerable  skill  and  experience.  A  shaft  may  run  out  at  a 
certain  point  but  the  trouble  there  may  be  caused  by  eccen- 
tricity somewhere  else.  The  best  way  is  to  find  the  point  of 
greatest  eccentricity  and  straighten  there,  and  then  proceed 
in  the  same  manner  until  the  shaft  runs  true  everywhere.  It 
really  is  a  process  of  elimination.  All  long  shafts  have  to  be 
straightened  before  the  turning  operations,  and  all  such 
shafts  require  more  or  less  straightening  after  turning. 

A   hanil-dpcrated   straightener   of   convenient   and   powerful 


Fig.    13.     Method  of  polishing  Shafts 

form  is  shown  in  Fig.  12,  and  as  will  be  seen,  it  is  carried 
on  a  suitable  carriage  running  on  wheels  that  fit  the  lathe 
bed.     The  shaft  supports  are  easily  moved  when  required. 
Polishing  Shafts 

The  polishing  operation,  which  is  clearly  illustrated  in  Fig. 
13,  is  so  simple  as  to  need  little  explanation.  The  emery 
cloth  is  folded  and  lies  between  the  two  hard  wood  blocks 
which  are  joined  at  one  end  by  a  piece  of  leather.  Oil  is  used 
and  the  outfit  really  becomes  a  lap. 

Sizes  of  Stock  for  Shafts 

In  ordering  rough  stock  for  shafts  it  is  advisable,  when  con- 
ditions permit,  to  leave  as  little  stock  as  possible  for  turning, 
for  by  so  doing  not  only  is  stock  saved  but  greater  produc- 
tion results.  As  a  general  proposition  it  may  be  stated  that 
1/16  inch  in  diameter  is  sufficient  for  finishing,  when  the 
shafts  are  properly  straightened.  It  is  good  practice  when 
designing  shafts  to  use  sixteenths  for  the  finished  maximum 
diameter,  i.  e.,  IVa-inch  diameter  machine  steel  should  be  used 
for  a  17/16-inch  finished  shaft;  2-inch  stock  for  115/16-inch 
shaft;   2  3/4-inch  stock  for  a  2  11/16-inch  shaft,  etc. 
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Summary 
Summarizing   the   principles   referred   to   in    tlie    foregoing. 
we   may   consider   tlie    following   to   be   tlie   principal    factors 
tending  toward   economical   and   efficient   shaft   turning. 

1.  Shaft  turning,  being  a  special  branch  of  lathe  work, 
requires  specially  trained  and   slvillful  workmen. 

2.  Accurate  and  powerful  lathes  are  required  to  handle 
the  hea^T  cuts.  Motor-driven  lathes  are  preferable  on  ac- 
count of  their  flexibility  and  convenience. 

.3.     Rigidity  of  the  follow-rcsts  is  essential   for  heavy  cuts. 

4.  An  ample  supply  of  high-grade,  high-speed  steel  tools, 
properly  ground  in  the  tool-room,  is  absolutely  necessary 
for  proper  results. 

5.  Abundant  tool  lubrication  is  required,  and  this  Is  best 
supplied  by  a  system  of  pump,  pan,  and  piping. 

6.  A  specially  designed  tool-slide  having  T-slots  for  front 
and  rear  toolposts  saves  time,  as  it  enables  a  rear  tool  to  be 
used  during  the  reverse  movement  of  the  carriage  when 
threading. 

7.  Accurate  sizing  is  essential  to  save  filing. 

8.  Care  should  be  exercised  when  ordering  stock  so  that 
there  is  a  minimum  amount  of  stock  to  be  turned  from  the 
maximum  diameter. 

By  using  the  tools  and  methods  previously  described  and 
illustrated,  results  will  be  secured  that  will  increase  produc- 
tion fully  200  to  300  per  cent  over  the  average  shop  methods. 
No  mention  has  been  made  of  the  grinding  process  for  finish- 
ing shafts  because  the  class  of  work  covered  by  this  article 
either  does  not  require  the  high  degree  of  accuracy  produced 
by  the  grinding  method  or  the  shafts  are  beyond  the  capacity 
of  any  grinding  machine  on  the  market  today. 
«     *     * 

TRADE  SCHOOLS— THEIR  STRONG  AND 
WEAK  POINTS 

BY    CON    WISE 

The  state  aided  trade  schools  of  Massachusetts  cater  largely 
to  the  machinists'  trade  and  only  one — that  at  Northampton, 
which  is  primarily  an  agricultural  school — does  not  offer 
courses  in  it.  In  the  others,  it  was  the  first  trade  to  be  taught 
and  sti'.l  draws  more  pupils  than  any  other  one  trade.  This 
is  probably  due  to  the  facts  that  Massachusetts  needs  large 
numbers  of  skilled  mechanics  in  its  machine  shops,  and  that 
in  spite  of  the  comparatively  small  wage  offered  to  ma- 
chinists in  that  state,  the  prospects  of  a  capable  mechanic  are 
good.  Massachusetts  has  of  late  years  been  a  fine  recruiting 
ground  for  Industries  in  the  Middle  West,  where  a  more 
liberal  spirit  both  in  money  and  social  surroundings  has 
made  a  great  appeal.  In  turn,  she  has  tried  to  recruit  from 
the  north  of  Europe,  but  she  finds  that  she  is  only  a  way 
station  for  these  men  on  their  journey  toward  the  setting 
sun.  Now  she  is  trying  to  bring  up  her  youth  the  way  they 
should  go.  Whether  she  will  be  able  to  fill  the  demand  from 
the  West,  so  that  there  will  be  no  place  there  for  her  sons  to 
go,  or  whether  she  will  wake  up  to  the  situation  and  offer 
inducements  enough  for  them  to  stay  at  home  is  an  open 
question.  In  the  meantime  the  experiment  which  the  state 
Is  trying  is  an  interesting  one,  irrespective  of  the  destination 
of  the  graduates. 

A  recent  trip  which  I  took  around  the  more  prominent  of 
these  schools  made  me  believe  that  they  are  suffering  from 
certain  unnecessary  handicaps,  which  arc  inherited  from  the 
older  ideas  of  machine  .shop  practice  and  from  iinti<|unted 
school  method.i.  The  first  of  these  handicaps  finds  expression 
In  the  employment  of  so  many  toolmakcrs  as  Instructors. 
The  result  Is  that  wherever  I  went  I  saw  work  being  done  at 
a  snail's  pace,  even  when  the  machines  and  the  work  would 
stand  high  speeds  and  liberal  feeds.  It  seems  to  be  char- 
acterlftic  of  New  Kngland  toolmakers  that  they  should  look 
upon  a  piece  of  tool  steel  with  a  sort  of  reverence,  as  some- 
thing which  should  not  he  unduly  disturbed,  for  fear  that  It 
would  not  harden  properly  If  anything  was  done  to  it  hur- 
riedly. Time  is  something  that  has  no  meaning  to  them,  and 
rightly  so  In  one  way.  because  the  time  spent  In  ninking  a  tool 
Is  spread  over  so  many  pieces  on  which  It  may  he  used  that 
its  cost  may  sink  into  insignificance.  On  the  other  hand,  when 
we  stop  to  think  that  time  lost  can  never  be  recalled.  It  seems 


a  pity  to  allow  a  machine  to  run  slowly,  when,  without  any 
extra  labor,  it  might  run  quickly.  The  effect  on  the  pupils  in 
these  schools  is  the  thing  which  is  more  deplorable  than  any 
consideration  of  time  wasted  on  the  product.  The  output  of 
the  schools  is,  or  should  be,  machinists.  If  they  are  edu- 
cated in  slow  ways  of  doing  work,  there  remains  something 
to  be  added  to  their  education  in  the  shops  to  which  they  go, 
that  should  not  be  necessary.  The  reason  why  so  large  a  pro- 
portion of  former  toolmakers  are  selected  for  teachers  is  two- 
fold. First:  it  is  easier  to  get  men  who  look  the  part  from 
tool-rooms  than  from  the  general  shops;  second:  there  is  a 
scarcity  of  all-around  men  in  the  general  shops  to  draw 
from.  There  is  no  doubt  that  this  is  true.  A  general  ma- 
chinist with  an  all-around  training,  if  he  has  some  executive 
ability,  usually  finds  an  opening  that  pays  better  than  any 
school  can  afford  to. 

The  other  handicap  under  which  these  schools  labor  is 
inherited  from  manual  training  schools.  The  usual  school 
committee  man  can  see  no  difference  between  manual  train- 
ing and  trade  work.  It  is  the  custom  to  ask  a  manual  train- 
ing teacher  to  make  requisition  for  all  supplies  during  the 
summer  vacation,  and  he  orders  so  many  thousand  feet  of 
pine  shorts  and  so  many  kegs  of  nails,  etc.,  knowing  that  if 
he  does  not  get  his  supplies  then,  when  he  needs  them 
some  other  department  will  have  used  the  money.  Imagine 
doing  things  on  that  basis  in  a  going  shop?  In  August  the 
owner  comes  around  and  wants  a  list  of  all  the  castings  that 
you  are  going  to  want  in  the  next  ten  months.  If  you  order 
a  dozen  gears  and  spoil  one,  you  wait  till  next  year  to  get 
a  new  casting.  If  a  customer  who  wants  some  work  done 
comes  in,  you  tell  him  that  next  year  you  will  order  in  the 
castings  and  get  right  at  the  job.  This  is  not  an  exaggeration. 
There  is.  of  course,  no  doubt  but  that  it  should  be  possible 
for  the  head  of  the  machine  shop  to  send  up  to  the  foundry 
for  castings  to  be  delivered  hot  the  next  morning,  just  as  he 
would  in  any  other  shop.  It  should  be  possible  to  buy  any 
supplies  without  more  than  a  day  or  two  delay.  The  school 
committee  could  keep  an  all  sufficient  oversight  of  expendi- 
tures if  they  simply  appropriated  so  much  for  the  year's  sup- 
plies and  then  checked  up  the  bills  to  see  that  the  account  was 
not  overrun.  In  one  school  I  found  that  the  only  way  they 
had  of  getting  castings  was  by  trading  with  a  foundry.  The 
school  would  do  certain  work,  in  exchange  for  which  the 
foundry  would  supply  castings.  The  work  was  not  just  what 
the  school  needed  but  it  served  a  purpose. 

The  schools  are  doing  a  wonderful  work  when  the  handi- 
caps under  which  they  labor  are  taken  into  consideration. 
There  is  hardly  a  school  that  has  a  very  definite  aim  which 
it  is  sure  it  will  be  alloi|ed  to  carry  out.  They  are  all 
hard  put  to  find  suitable  work.  In  this  they  are  as  much 
handicapped  by  their  friends  as  their  enemies,  if  they  may 
be  said  to  have  any  of  the  latter.  The  work  which  is  offered 
them,  and  which  they  sometimes  feel  obliged  to  take,  regard- 
less of  consequences,  is  often  of  a  more  difllcult  nature  than 
the  good  of  the  pupils  demands.  They  require  large  amounts 
of  very  elementary  work — lathe  work  especially — on  which 
the  boys  can  be  kept  busy  until  they  got  the  habit  of  doing 
careful  work.  A  relatively  email  proportion  of  advanced 
work  is  needed,  because  that  can  only  be  done  by  the  boys 
who  stay  through  the  course,  which  cannot  be  expected  to  be 
more  than  half  of  those  that  start.  The  question  of  whether 
these  schools  can  turn  out  machinists  is  amply  proved  by 
the  positions  which  their  graduates  get  and  hold.  They  go 
into  the  best  of  shops,  take  hold  with  the  other  men,  and 
make  good  with  as  little  delay  as  most  men  experience  who 
go  from  one  shop  to  another.  Possibly  this  is  to  some  extent 
on  account  of  these  very  handicaps.  The  boys  are  thrown 
more  on  their  own  resources  than  they  would  be  if  things 
were  running  as  they  ought.  At  the  same  time.  It  costs  more 
for  Instruction  than  it  should,  becAUsc  an  instructor  cannot 
possibly  give  the  time  to  teaching  that  he  has  to  devote  to 
digging  up  work  for  his  pupils  to  cV). 
•     •     • 

Iron  ore  heads  the  list  of  Sweden's  exports.  During  1913 
6.440,000  tons  were  exported  to  foreign  countries,  chiefly 
England  and   f!rrmany. 
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THE  ACTION   OF  WATER  PRESSURE  AND  METHOD  OF  SPACING  HOOPS  TO  WITHSTAND  IT 

BY    KDMUND   B.    LA  SALLEt 


IN  connection  with  tlie  design  of  elevated  wooden  tanks  and 
steel  towers  tor  supporting  them,  as  discussed  in  previous 
articles,  there  is  one  other  part  of  such  a  structure  that 
comes  under  the  province  of  the  engineer,  and  that  is  the 
steel  hoops  for  the  tank.  There  are  three  types  of  hoops  in 
general  use,  the  round,  half-round  and  flat,  as  shown  in  sec- 
tion in  Fig.  1.  The  round  hoop  is  used  more  than  any  other 
shape,  and  for  tanks  used  by  factories  for  fire  protection 
none  other  is  permitted  by  the  insurance  companies  handling 
that  class  of  risks.  Therefore  in  this  article  we  will  consider 
that  type  of  hoop  in  our  calculations.  The  method  is  the 
same  for  any  other  section  used  as  a  hoop,  except  that  special 
calculations  to  find  the  net  area  must  be  made. 

The  purpose  of  the  tank  hoop  is  two-fold:  to  draw  the 
staves  tightly  together  and  prevent  the  tank  leaking,  and  to 
prevent  the  tank  from  bursting  on  account  of  the  pressure 
of  the  Vfater.  In  large  tanks,  this  pressure  becomes  enorm- 
ous. The  weight  of  a  cubic  foot  of  water  is  generally  taken 
as  62.5  pounds,  and  to  arrive  at  the  pressure  per  square  foot 
for  any  depth  of  water,  we  multiply  62,5  pounds  by  the  depth 
in  feet.  For  instance,  if  we  wish  to  obtain  the  pressure  per 
square  foot  on  the  bottom  or  at  the  base  of  the  stave  of  a 
tank  20  feet  deep,  it  is  found  to  be  62.5  X  20  =  1250  pounds 
per  square  foot.  In  calculations  relating  to  this  kind  of  tank, 
it  is  more  convenient  to  have  the  amount  of  pressure  per 
square  foot  than  per  square  inch,  as  will  be  shown  later. 

The  action  of  the  water  tending  to  burst  the  tank  is  shown 
in  Fig.  4,  the  pressure  being  uniform  in  all  directions  for  a 
given  depth  below  the  surface.     The  effect  of  this  condition 


Fig.    1.     Types   of  Hoops  used       Fig-.     2.     Preliminary    Fig.   3.   Adjusted   Spac- 
Spacing  of  Hoops  ing  of  Hoops 

is  shown  in  Fig.  5.  Consider  the  half  circle  shown  as  being 
a  solid  of  indefinite  length;  then  the  effective  pressure  of  the 
water  would  act  as  shown  and  tend  to  separate  two  such 
halves  that  the  tank  is  regarded  as  being  made  up  of,  the 
water  taking  the  place  of  the  imaginary  solid  substance.  The 
resisting  force  of  the  hoops  would  then  have  to  act  in  the 
opposite  direction,  as  shown  by  the  arrows  at  the  circum- 
ference of  the  circle.  It  falls  on  the  hoops  around  a  tank  to 
resist  the  total  bursting  pressure  of  the  water  in  the  tank. 


As  we  have  in  previous  articles  taken  a  tank  20  feet  in 
diameter  and  20  feet  high  for  the  calculations,  we  will  use 
the  same  size  here.  Owing  to  the  manner  of  constructing 
wooden  tanks,  the  depth  of  water  contained  will  not  be 
identical  with  the  height  of  the  staves  because  the  tank  bot- 
tom is  set  up  about  4  Inches  above  the  lower  end  of  the 
staves.  The  bottom  of  the  tank  is  approximately  3  inches 
thick;  therefore,  the  water  would  be  7  inches  above  the  bot- 
tom of  the  staves.  In  a  20  by  20  foot  tank,  the  actual  depth 
of  water  when  the  tank  is  full  would  be  20  feet  —  7  inches 


=  19  feet  5  inches.  This  is  the  depth  used  in  the  calculations. 
The  insurance  companies  specify  that  on  tanks  less  than  20 
feet  in  diameter  one  extra  hoop  must  be  added  at  the  bottom 
to  take  care  of  the  swelling  of  the  bottom.  For  tanks  20  feet 
or  more  in  diameter,  two  extra  hoops  must  be  added.  In  the 
formulas  to  follow,  we  will  use  the  following  nomenclature: 

D  =  diameter  of  water,  in  feet; 

// =  depth  of  water  In  tank,  in  feet; 

h  =  depth  of  water  above  point  under  consideration,  in 
feet; 

R  =  radius  of  water,  in  feet ; 

P  =  pressure  supported  by  hoop  or  hoops,  in  pounds; 

p  =  pressure  per  square  foot  at  point  considered,  in 
pounds; 

5  ^  safe  strength  of  one  hoop,  in  pounds; 

A  =  total  net  area  of  hoops  required,  in  square  Inches; 

a  =  net  area  of  each  hoop; 
iV  =  total  number  of  hoops  required; 

/  =  fiber  stress  in  pounds  per  square  inch  in  hoops; 
B  =  vertical  surface  of  stave  in  feet,  supported  by  a  hoop ; 

6  =  vertical  surface  of  stave,  in  inches,  supported  by  each 

hoop. 

The  pressure  v  for  any  position  on  the  stave  is  the  distance 

from  the  surface  of  the  water  to  that  point  multiplied  by  62.5. 

p  =  62.5  ft.  (1) 

The  average  pressure  for  all  the  water  in  the  tank  occurs 

at  a  point  half  way  between  the  surface  of  the  water  and  the 

bottom  of  the  tank: 

62.5  H 

P  = •  (2) 

2 

From  this  formula  we  obtain  the  average  pressure  per 
square  foot  exerted  by  the  water  against  the  sides  of  the 
tank  in  all  directions,  as  illustrated  in  Fig.  4.  Then,  accord- 
ing to  Fig.  5,  if  we  wish  to  obtain  the  total  effective  pressure 
on  the  tank  at  the  point  under  consideration,  we  multiply  the 
diameter  by  the  pressure  per  square  foot,  thus: 
62.5  HD 


•  For  additional  informntion  on  the  design  of  gravity  tanks  see  "noslgnlnK 
Steel  Towers  for  Wood  Tanks."  published  serially  in  MAnniNERY  for  January. 
February.    Mari-h   and   April.    IHIS.   and   other  artieles   there  referred   to. 

t  Address:    159  Harrison  St..   Batuvia.  111. 


l}= . 

2 
This  gives  the  pressure  exerted  on  a  space  one  foot  wide, 
that  is,  vertically  on  the  stave.  We  now  have  the  average 
bursting  pressure  per  vertical  foot  of  water;  so  to  get  the 
total  bursting  pressure  we  multiply  the  height  of  the  water 
by  this  average  bursting  pressure,  thus: 
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62.5  HHD 


=  31.25  IPD. 


(3) 


As  there  are  two  sections  of  the  hoops  that  resist  the  total 
bursting  pressure,  to  get  the  amount  of  pressure  for  which 
the  hoops  have  to  be  proportioned  we  divide  Formula  (3)  by 
2,  then: 

62.5  iTX) 

P  = =  31.25  ff-R.  (4) 

4 

When  /  is  the  allowable  fiber  stress  in  the  hoops  in  pounds 
per  square  inch,  the  total  net  area  A.  in  square  inches  re- 
quired to  resist  the  bursting  pressure  in  Formula  (4)  would 
be: 

31.25  i/'i? 

A  = square  inches.  (5) 

/ 

We  have  now  shown  how  to  obtain  the  total  area  of  hooping 
for  the  tank.  Next  we  must  decide  how  many  hoops  are 
necessary.  We  cannot,  as  one  would  naturally  suppose,  divide 
the  total  area  required  by  the  net  area  of  each  hoop  and 
thereby  obtain  the  required  number.  There  are  several 
reasons,  arising  from  practical  considerations,  why  this  can- 
not be  done.  The  top  and  bottom  hoops,  owing  to  their 
position,  can  only  take  half  a  load,  because  on  one  side  they 
have  no  load  and  on  the  other  side  they  divide  their  load 
with  the  next  hpop.  For  that  reason,  we  lose  the  value  of 
one  hoop.  The  maximum  center-to-center  distance  of  any 
two  hoops,  as  permitted  by  the  insurance  companies  that 
regulate  such  matters,  is  21  inches.  In  railroad  work  this 
distance  is  exceeded,  but  a  distance  of  23  inches  should  be 
the  maximum  for  work  of  any  importance.  It  will  be  found 
that,  owing  to  this  spacing  limit,  when  the  hoops  approach 
the  top  of  the  tank  they  can  support  more  than  this  limit 
will  allow,  and  so  they  do  not  assist  to  their  maximum 
capacity  in  supporting  the  load.  This  causes  another  loss  of 
hoop  value.  When  distributing  the  hoops,  it  is  not  advisable 
to  space  them  to  small  fractions  of  an  inch.  It  is  better  to 
take  the  next  lower  'i  inch.  From  these  two  causes,  it  will 
be  found  that  we  lose  practically  the  value  of  one  hoop,  and 
so  we  lose  altogether  the  value  of  two  hoops  for  which  we 
must  make  allowance  in  our  formulas.  The  theoretical  num- 
ber of  hoops  required  would  be  found  by  dividing  -i  by  a  and 
when  we  allow  for  the  two  hoops  lost  through  the  causes  just 
mentioned,  the  formula  would  read: 

A                       31.25  H'R 
—  =  A-  — 2  = .  (6) 


J  fa 

I    31.25  H'R  \ 


(7) 


In  case  the  specification  requiring  one  or  two  extra  hoops 
for  the  swelling  of  the  bottom  has  to  be  adhered  to,  the 
formulas  could  be  changed  to  suit,  or  the  extra  hoops  added 
to  -V  In  Formula  (7).  We  have  now  shown  how  to  determine, 
as  nearly  as  possible,  the  number  of  hoops  required  on  a 
tank;  the  next  step  will  be  to  space  the  hoops  on  the  staves 
in  such  a  way  that  no  hoop  is  overloaded  and  all  arc  doing 
their  share  of  the  work.  There  is  one  thing  we  might  call 
attention  to  before  going  further,  and  that  is  that  the  value 
of  y  in  Formula  (7)  provides  for  all  hoops  to  be  of  one  size. 
It  very  often  happens  that  it  Is  economical  to  change  the  size 
of  the  hoops,  making  them  smaller  toward  the  top.  Three 
sizes  are  sometimes  used,  but  It  will  Ronerally  be  found  that 
two  sizes  arc  enough,  the  top  throe  or  four  hoops  being  a 
Hlze  smaller  than  those  at  the  bottom.  In  such  a  case.  It  Is 
best  to  solve  for  A  In  Formula  (5);  then  deduct  the  combined 
areas  of  the  three  or  four  hoops  at  the  top  and  divide  the 
remainder  by  the  area  of  the  hoop  It  Is  Intended  to  use.  The 
sizes  can  be  assumed  for  this  purpose  and  then  changed  later 
If  they  do  not  space  well.  If  we  proceed  In  this  way.  wo 
will  have  to  make  the  additions  for  extra  hoops  called  for 
In  Formulas  (fi)  and  (7)  after  rtetermlnInK  the  theorotiral 
number  of  each  size  required. 

To  find  how  much  vertical  space  In  feet  each  lioop   (or  set 
of  hoops)  will  support  we  use  the  formula: 
8 

B  = .  (8) 

.•!1  25  Dh 


This  formula  is  derived  as  follows: 

p  =  62.5  h  =  pressure  per  square  foot. 
P  =  62.5  hRB  or  31.25  hDB. 
p=8  =  af=  31.25  hDB. 
S  af 

B  = = . 

31.25  liD        31.25  hD 
31.25  DhB 


31.25  X»hB 


a  =  • 


/ 


(9) 


(10) 


If  we  wish  to  obtain  the  space  6  the  hoop  will  support  in 
inches  instead  of  feet  we  multiply  Formula  (8)   by  12,  thus: 
12  S  S 

6  = = .  (11) 

31.25  Dh  2.60417  Dh 
We  will  now  take  an  actual  problem  of  tank  design  and 
work  it  out  by  the  foregoing  formulas.  As  we  have  In  the 
preceding  articles  used  a  20  by  20  foot  tank  as  an  example,  we 
will  use  the  same  size  in  the  present  instance.  The  depth 
of  water  would,  as  previously  mentioned,  be  19  feet  5  inches. 
The  staves  are  nearer  2%  inches  thick  than  3  inches,  so,  to 
be  on  the  safe  side,  we  will  call  the  diameter  of  the  water  19 
feet  6%  inches.  We  will  use  a  fiber  stress  /  in  the  hoops  of 
12,500  pounds  per  square  inch,  as  that  is  common  practice, 
and  we  can  then  use  Formula  (5)  to  arrive  at  the  total  area  of 
hoops  required: 

31.25  RW 

A  = =  0.0025  RW. 

12,500 
A  =  0.0025  X  19.4167'  X  9.77  =  9.209   square   Inches. 
As  a  trial  we  will  assume  1-inch  round  hoops,  whose  net 
area  at   the   root   of   the  thread   is   0.55   square   inch.     From 
Formula    (7)    we   find   the   number   of   1-inch   hoops   required 
thus: 

31.25  X  19.4167=  X  9.77 

-V  = h  2  =  16.74  +  2  =  18.74. 

12,500  X  0.55 
Taking  the   next  larger  whole  number  we  find   it  will   re- 
quire nineteen   1-inch  hoops.     By  calculation  we  find  that  1- 
inch  hoops  would  be  much  too  large  at  the  top,  so  will  as- 
sume the  four  top  hoops  to  be  %  inch  in  diameter.     The  net 
area  at  the  root  of  the  thread  for  a  Ti-inch  hoop  is  0.42  square 
inch,  the  combined  area  of  four  hoops  being  1.68  square  inch. 
Then  9.209  —  1.68  ~-  7.529  square  inches. 
This  remainder  is  the  theoretical  area  of  the  1-inch  hoops 
required   in  addition   to   the   four   T4-inch   hoops   at   the   top. 

7.529 
Then    — — ■=  13.69  =  theoretical     number    of    1-inch    hoops 

0.55 
necessary.  Calling  that  number  fourteen  and  adding  two,  as 
usual,  we  find  we  need  sixteen  1-inch  hoops  and  four  T4-lnch 
hoops.  The  next  operation  is  to  give  the  hoops  their  proper 
spacing,  and  we  always  begin  at  the  bottom  in  doing  this,  as 
it  works  out  best  in  that  way.  The  number  of  inches  of 
stavo  oacli  lioop  will  safely  support  is  found  by  Formula  (11). 


2.60417  Z)» 
where  S  =  «/. 
Substituting  in  this  formula  for  1-incb  hoops  we  have: 
0.55  X  12,500  135.1 

2.60417  X  19.5417  A  h 

Resolving  the  formula  thus  to  Its  simplest  form  facilitates 
tho  computations,  and  the  designer  can  use  the  slide-rule  If 
he  chooses,  which  will  lessen  the  work  still  more.  The  use  of 
logarithms  Is  the  easiest  way  If  greater  accuracy  is  desired. 
For  the  %-lnch  hoops  we  would  use  the  same  formula  with 
the  following  substitutions: 

0.42  X  12,500  103.17 

6  ^ =  —    . 

2.60417  X  19.5417  ft  h 

Tho  first  hoop  at  the  bottom  of  the  tank  would  bo  placed  in 
tho  middle  of  the  bottom  but,  as  far  as  resisting  the  water 
prossiire  is  concerned.  It  would  be  19  feet  5  Inches  from  the 
ti)p:  therefore,  the  space  the  first  hoop  is  able  to  support  Is: 
135.1 
6  =  — - — ■  =  6.958  Inches  =  6  15/16. 
19.4167 
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The  bottom  hoop  is  given  only  a  half  load,  to  permit  it 
better  to  resist  other  stresses  that  occur  at  that  place,  such 
as  swelling  and  increased  stresses  due  to  tightening.  This 
may  be  true  of  any  hoop,  but  the  bottom  hoops  are  likely  to 
be  pulled  up  tighter  than  the  others.  In  the  following  cal- 
culations, we  will  take  the  value  of  the  hoops  to  the  nearest 
lower  1/16  inch  and  the  spaces  will  be  worked  out  to  the 
nearest  lower  %  inch.  This  will  be  a  greater  refinement  than 
is  usual,  as  the  nearest  %  inch  is  considered  close  work.  How- 
ever, in  order  to  illustrate  the  values  obtained  by  the  formulas 
as  nearly  as  possible,  we  will  use  dimensions  to  the  limits 
above  mentioned.  Referring  to  Fig.  2  it  will  be  found  that 
the  second  hoop  from  the  bottom  (marked  2)  is  placed  6% 
inches  from  the  first  hoop.  As  the  space  or  load  between  the 
hoops  is  taken  equally  by  them,  it  can  be  seen  that  hoop  No. 

1  gets  3  7/16  inches,  which  is  a  half  load,  as  previously  men- 
tioned. In  Fig.  2,  hoop  No.  1  is  shown  even  with  the  upper 
surface  of  the  tank  bottom,  or  19  feet  5  inches  from  the  top. 
This  is  to  permit  of  the  calculations  being  followed  more 
easily.  However,  if  the  specifications  calling  for  extra  hoops 
to  take  care  of  swelling  are  adhered  to,  this  position  could  be 
the  same  for  one  extra  hoop,  but  should  be  raised  slightly  if 
two  extra  hoops  are  used.  Otherwise,  the  hoop  should  be 
placed  as  shown  in  Fig.  3.  The  depth  of  water  above  the 
top  of  hoop  No.  2  is  then  19  feet  5  inches — 6%  inches  =  18 
feet  10%  inches. 
The    value    of    6    for 

135.1 

hoop  No.  2  is 

18.8437 
=  7.169  =  7%  inches. 
To  arrive  at  the 
space  between,  hoops 
No.  2  and  No.  3,  and 
give  hoop  No.  2  the 
full  load  it  is  cap- 
able of  holding,  we 
subtract  half  the 
space  below  hoop  No. 

2  or  3  7/16  inches 
from  7%  inches  and 
get  3 11/16  inches. 
Doubling  this  we 
have  7%  inches  for 
the  next  space.  The  same  result  can  be  obtained  by 
doubling  the  value  of  the  hoop,  7%  inches,  which  gives 
14%  inches;  and  then  subtracting  the  space  below,  or 
14% — 6%  =  7%.  This  method  is  simpler.  Continuing  our 
calculations  in  this  way  for  each  hoop,  we  find  that  when  we 
get  to  hoop  No.  19  we  have  only  14%  inches  left  and  one 
more  hoop  to  add.  The  top  hoop  should  be  from  2  to  4  inches 
from  the  top  of  the  stave.  Using  2  inches  makes  the  space 
above  hoop  No.  19  only  12%  inches.  This  does  not  give  it  a 
full  load  or,  in  other  words,  it  is  not  assisting  to  its  full 
value  to  resist  the  load. 

It  is  preferable,  however,  to  so  space  the  hoops  that  the 
lower  ones  will  be  underloaded  rather  than  the  top  ones.  With 
this  in  view,  we  proceed  to  respace  the  hoops  as  shown  in  Fig. 
3,  which  gives  a  more  uniform  loading  throughout.  We  have 
omitted  all  the  small  fractions  of  an  inch  and  used  nothing 
closer  than  %  inch,  which  is  better  in  practical  work  al- 
though, if  the  value  of  the  hoops  is  very  close  to  the  total 
load,  we  may  have  to  use  eighths  of  an  inch  in  order  to  have 
the  hoops  come  out  right  at  the  top.  In  the  case  just  worked 
out,  there  was  some  strength  to  spare,  so  it  came  out  well 
even  if  a  trifle  of  the  value  of  each  hoop  was  lost,  as  in  Fig. 
3.  The  nearer  we  make  the  spaces  equal  the  theoretical  value 
of  the  hoops,  the  higher  we  will  raise  each  succeeding  hoop, 
as  is  demonstrated  by  the  case  illustrated  in  Fig.  2.  Had  we 
used  the  exact  value  in  decimal  parts  of  an  inch,  we  would 
have  raised  hoop  No.  19  still  further — perhaps  2  inches — but 
it  would  not  have  been  enough  to  allow  us  to  leave  out  a  hoop. 
So  in  justice  to  the  other  hoops,  i.  e..  to  bettor  distribute  the 
load,  we  respace  them.  There  are  times  when  it  will  be  all 
we  can  do  to  make  the  hoops  selected  sufl^ice,  that  is,  when 
there  is  no  strength  to  spare. 


Making    a    Crankshaft 


CRANKSHAFT   MADE   ON   THE    SCREW 
MACHINE   AND   PUNCH  PRESS 

In  designing  the  tools  for  manufacturing  the  parts  of  an 
automobile  starter,  the  Sloan  &  Chace  Mfg.  Co.,  Ltd.,  of 
Newark,  N.  J.,  was  looking  for  some  way  to  manufacture  the 
crankshaft  shown  at  A  in   the   illustration. 

The  work  which  this  small  crankshaft  does,  which  is  % 
inch  in  diameter  and  4  inches  long,  is  simply  the  moving  of 
plungers  for  a  very  slight  distance.  These  plungers  are  en- 
tirely free  from  the  crankshaft  and  as  their  ends  are  beveled 
the  throws  need  not  be  finished  in  order  to  act  satisfactorily 
against  the  plunger  ends. 

These  crankshafts  were  formerly  made  by  milling,  but 
a  milling  operation  of  this  kind  is  somewhat  expensive  and 
the  tools  required  would  not  be  simple,  to  say  the  least.  It 
was  therefore  proposed  by  the  engineering  department  that 
the  piece  be  made  a  combination  of  a  punching  and  a  screw 
machine  shaft.  Therefore  the  shaft  was  turned  out  after 
the  manner  shown  at  B,  and  then  a  punching  was  made,  the 
blank  for  which  is  shown  at  C.  This  punching  was  pierced 
as  at  D  and  then  bent  up  into  semicircular  shape  as  shown 
at  E.  At  this  point  a  closing  die  wrapped  the  partly  formed 
punching  around  the  shaft  in  such  a  manner  that  it  would 
be  held  tight.     The  result  is  shown  at  F. 

It  will  be  noticed 
that  the  piercing  of 
the  blank  is  done  so 
that  the  throws  will 
be  made  by  the 
edges  of  the  punched 
slots.  Referring  to 
E,  it  will  be  seen 
that  these  slots  are 
of  different  depths, 
thus  giving  the 
throws  the  right 
sequence.  This  so- 
lution of  the  prob- 
lem proved  to  be  a 
tar  easier  manufac- 
turing proposition 
than  milling,  and  the 
combined  punching 
and  shaft  was  as  effective  as  a  milled  crankshaft.     C.  L.  L. 


a   Pimching   and   a   Shaft 


PANAMA-PACIFIC  USTTERNATIONAL,  EXPOSITION 
NOT  TO  BE  POSTPONED 
President  C.  C.  Moore  of  the  Panama-Pacific  International 
Exposition  at  San  Francisco,  has  issued  a  statement  to  the 
effect  that  the  directors  have  no  thoug'ht  of  postponing  the 
opening  date  of  the  exposition  on  account  of  the  European 
War.  The  exposition  will  open  February  20,  1915,  as 
scheduled,  and  will  close  December  4.  Forty-four  states  have 
made  appropriations  and  are  engaged  in  building  state 
pavilions  and  preparing  their  exhibits.  The  exhibit  palaces 
are  completed  and  installations  are  now  being  made  on  a 
large  scale.  Thirty-four  foreign  countries  have  made  appro- 
priations and  are  erecting  their  official  buildings  and  pre- 
paring exhibits,  regardless  of  the  war.  The  management  of 
the  exposition  points  out  that  this  is  a  great  opportunity  for 
the  United  States  to  advertise  her  products  and  to  extend  her 
commercial  relations  with  those  countries  with  which  she 
has  heretofore  had  little  dealings.  The  operation  of  the 
new  regional  banks  and  the  added  number  of  American  ships 
making  quick  time  from  coast  to  coast  through  the  Panama 
Canal  places  the  United  States  in  a  most  favorable  position 
to  capture  the  world's  commerce.  The  exposition  offers  the 
best  medium  for  bringing  American  manufactured  products 
to  the  attention  of  distributors  and  consumers  of  the  world. 

Endurance  tests  for  automobiles,  the  prizes  for  which  are 
to  be  orders  for  winning  cars,  have  been  held  by  the  Russian 
army  authorities.  The  first  prize  will  be  an  order  for  250 
cars,  the  second,  an  order  for  150  cars,  the  third,  for  100  cars, 
and  the  fourth,  an  order  for  50  cars. 
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THE   MANUFACTURE  OF   "VEGETABLE  IVORY"  BUTTONS 


DRYING  THE  NUTS.  CUTTING  THE  BLANKS  AND  MAKING  THEM  INTO  FINISHED  BUTTONS 

BY    RICHAKD   WILCOX' 


Tig.   1.     Tumbling  Barrel  in  which  the   Tagua   Nuts 


ABOUT  fifty  years  ago  a  party  of  rubber  gatherers  in 
northern  Ecuador  found  great  numbers  of  a  previously 
unknown  palm,  which  bore  nuts  somewhat  resembling 
in  shape  and  color  a  diminutive  negro's  head.  These  nuts 
were  termed  "negritos,"  but  later  the  term  "tagua"  nut  was 
applied  to  them,  this  being  the  name  now  generally  used. 
The  nuts  are  about  the  size  of  a  hen's  egg.  Experience 
showed  that  the  kernel  of  the  tagua  nut  assumed  the 
color  and  texture  of  dentine  ivory  upon  being  dried,  and 
this  material  is  now  used  as  a  substitute  for  real  ivory  in 
making  buttons  and  small  ornaments  of  various  kinds.  It 
can  be  sawed,  carved  and  turned  on  a  lathe,  and  it  will  take 
a  high  and  permanent  polish.  The  texture  of  "vegetable 
Ivory,"  as  it  is  called,  is  also  such  that  it  absorbs  dyes  freely, 
thus  lending  itself  to  the  production  of  various  forms  of 
colored  buttons.  An  idea  of  the  importance  of  the  discovery 
of  this  material  may  be  gathered  from  the  fact  that  20,000 
tons  of  tagua  nuts,  representing  $1,700,000,  are  shipped  an- 
nually from  Ecuador.  There  are  twenty-three  factories  in 
the  United  States  engaged  in  the  manufacture  of  vegetable 
Ivory  buttons  and  these  factories  use  10,000  tons  of  nuts  per 
year. 
A  substitute  for  the  South  American   tagua  nuts  is   found 

•  AiWr..!.:      1H7  .«.    niTislon   St.,    Buffalo,    N.    Y. 


in  Africa.  The  "vegetable  ivory"  obtained  from  this  source 
has  been  tested  by  many  of  the  button  manufacturers  in 
Italy,  but  the  results  have  shown  it  to  be  decidedly  inferior 
to  the  South  American  product.  Some  ten  or  twelve  tons  of 
these  African  nuts  have  been  sold  in  the  United  States  but 
these  have  been  merely  trial  lots  and  the  orders  have  never 
been  repeated.  The  African  nuts  cost  about  one-third  the 
price  of  those  shipped  from  South  America.  The  difficulty 
with  the  African  vegetable  ivory  is  that  after  it  has  been 
made  up  into  buttons  it  shows  a  decided  tendency  to  shrivel 
and  warp,  thus  seriously  impairing  the  appearance  of  the 
buttons  made  from  it. 

It  is  the  purpose  of  the  present  article  to  describe  the 
methods  used  in  the  manufacture  of  these  buttons,  and  the 
subject  will  be  treated  according  to  the  sequence  of  opera- 
tions involved.  The  first  step  consists  of  drying  the  nuts 
in  a  kiln,  and  in  order  to  get  the  best  results  the  temperature 
must  not  be  too  high;  the  slower  the  nuts  are  dried,  the 
better.  When  thoroughly  seasoned,  they  are  put  in  a 
tumbling  barrel  or  "shuckine  machine"  which  removes  most 
of  the  outer  scale.  One  of  ttie  machines  employed  for  this 
purpose  is  Illustrated  in  Fig.  1.  This  consists  of  a  central 
cylinder  .4  which  has  two  plates  extending  out  from  It  Sur- 
rounding this  cylinder  Is  the  barrel  B.  to  which  the  driving 
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gear  C  is  bolted.  The  arrangement  of  the  drive  is  such  that 
the  cylinder  A  and  barrel  B  rotate  in  opposite  directions, 
with  the  result  that  the  nuts  are  tumbled  over  and  over,  and 
in  this  way  most  of  the  outer  scale  is  removed.  After  the 
tumbling  operation  has  been  completed,  two  of  the  staves  D 
are  removed  from  the  barrel  to  enable  the  contents  to  be 
taken  out. 

The  small  amount  of  scale  that  remains  on  the  nuts  must 
be  removed  by  hand,  as  it  is  very  hard  and  would  dull  the 
saws  and  tools  used  in  subsequent  operations.  With  all  the 
scale  removed,  the  next  step  is  to  cut  the  nuts  into  blanks 
from  which  the  buttons  are  made.  For  this  purpose,  the 
sawing  machine  illustrated  in  Fig.  10  is  used.  The  side  of 
a  nut  is  placed  under  the  projecting  fork  on  the  slide  A  and 
held  with  the  left  hand,  while  the  right  hand  pushes  the 
slide  forward,  thus  carrying  the  nut  against  the  saw.  With 
this  arrangement  there  is  not  so  much  danger  of  the  work- 
man's being  injured  as  there  would  be  if  the  saw  were  not 
equipped  with  a  feed-slide  of  this  kind. 

The  machine  shown  in  Fig.  3  is  used  for  turning  the  blanks 


Fig.  3.     An  Improved  Desi^  of  Button  Turning  Machine 

to  the  required  shape,  ready  for  the  final  operations,  w-hich 
are  drilling  and  pressing.  Referring  to  this  illustration,  it 
will  be  seen  that  the  blank  A  is  placed  between  an  adjust- 
able grip  B  and  a  stationary  grip  C.  The  turning  tools  are 
controlled  by  the  handle  D  which  brings  them  forward  to 
turn  the  button  and  cut  away  the  surplus  stock.  Connecting- 
rod  .B  is  bent  in  order  to  make  the  cutting  tool  move  very 
slowly  when  finishing  the  face  of  the  button.  After  complet- 
ing the  operation,  the  treadle  F  is  depressed,  allow^ing  the 
finished  button  and  the  scrap  to  fall  out  from  between  the 
grips  so  that  a  fresh  blank  can  be  put  into  place.  The  spin- 
dles are  backed  up  by  lignum-vitss  plugs  O.  This  wood  is 
hard  and  rosinous;  and  it  has  been  found  to  stand  the  end- 
thrust  better  and  run  more  smoothly  than  any  other  ma- 
terial. Adjustments  H  are  provided  for  regulating  the  belt 
tension.  It  will  be  seen  that  the  pulleys  are  knurled,  and 
despite  the  fact  that  it  is  generally  conceded  that  a  belt 
runs  more  evenly  over  a  smooth  pulley,  we  found  that  the 
knurled  pulleys  gave  better  satisfaction  on  this  machine. 
The  pulleys  are  not  flanged  because  the  belts  would  run 
against  the  flanges  when  the  spindles  moved  back  and  forth 
and  cause  vibration.  Flanged  pulleys  were  tried,  but  it  was 
found  that  the  vibration  showed  itself  in  the  form  of  tool 
marks  on  the  work.  In  order  to  get  the  most  satisfactory 
results  it  is  particularly  important  to  maintain  the  belt 
tension  at  exactly  the  right  point. 

A  detail  of  the  grip  B  which  holds  the  blank  is  shown  in 
Fig.  3,  and  Fig.  4  shows  enlarged  views  of  the  turning  tools 


nterboring  the 

which  form  the  two  sides  of  the  button.  These  tools  work 
in  the  spaces  at  the  center  of  the  grips  and  cut  the  finished 
button,  which  is  shown  by  full  lines  in  Fig.  4,  from  the 
blank,  shown  dotted.  The  turning  tool  A  in  this  illustration 
is  brought  forward  against  the  work  until  the  face  of  the 
button  is  formed,  the  movement  of  the  tool  being  controlled 
by  a  stop.  Then  the  tool  B  which  forms  the  back  of  the 
button  comes  forward,  and  when  this  tool  has  finished  its 
work  the  button  is  cut  free  from  the  blank,  leaving  a  ring 
of  scrap  between  the   grips  B  and  C  of  Fig.   3.     This  scrap 


Fig.    6.     Special   Po 

drops  out  when  the  grips  are  opened.  These  forming  tools 
scrape  rather  than  cut  the  work  and  it  requires  considerable 
skill  to  grind  and  oilstone  them  so  as  to  leave  a  good  finish 
on  the  work.  The  tools  must  also  finish  the  button  to  the 
required  shape  and  size  to  fit  in  the  pressing  dies  in  which 
the  final  operation  is  performed.  These  turning  tools  are 
made  of  the  best  grade  of  tool  steel  and  carefully  forged  by 
hand.  In  hardening  them,  the  points  are  heated  about  % 
inch  and  then  dipped  quickly  in  and  out  of  the  cooling  water 
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until  the  steel  has 
been  thoroughly- 
quenched.  In  this 
way,  cracks  in  the 
steel  are  avoided 
and  the  required 
degree  of  hardness 
is  obtained. 

Fig.  5  shows  a 
machine  tor  drill- 
ing and  counterbor- 
ing  the  holes  in 
the  shanks  of  the 
buttons  after  the 
blanks  have  been 
turned  to  the  re- 
quired form.  The 
best  results  are  ob- 
tained by  drilling 
these  holes  at  a 
slight  angle,  this 
work  being  handled 
very  satisfactorily 
by  the  two-spindle 
machine  designed 
especially  for  this 
purpose.  The  but- 
ton blank  is  held 
by  the  sliding  jaw 
of  a  chuck  mechanism,  the  face  of  the  button  being  set 
against  a  wooden  block  A  shaped  to  receive  it.  The  chuck 
is  opened  by  pressing  down  the  foot  treadle  shown  in  the 
cross-sectional  view,  and  a  coil  spring  is  provided  which 
closes  the  chuck  automatically.  The  movement  of  the 
spindles  is  controlled  by  connecting-rods  operated  by  the 
lever  B.  The  rate  of  feed  obtained  by  moving  the  operat- 
ing lever  at  a  normal  speed  is  such  that  it  is  seldom  that  the 
combination  drilling  and  counterboring  tools  used  are  broken. 
It  will  be  evident  from  the  illustration  that  the  movement 
of  the  connecting-rods  is  transmitted  to  the  spindles  through 
the  guide  rods  C.  both  the  guide  rods  and  spindles  being  an 
easy  fit,  so  that  the  machine  acts  very  smoothly.  In  some 
cases  it  has  been  found  advisable  to  provide  a  glass  shield 
to  protect  the  operator's  eyes  from  the  sharp  cuttings. 


FiB. 


shown    in    T^f. 


Fig.  fi  'hows  a  special  power  press  for  finishing  the  button 
blanks  turned  on  the  machine  illustrated  in  Fig.  3.  This 
power  press  represents  the  result  of  years  of  experimental 
work.  The  buttons  are  formed  in  a  punch  and  die,  and  ex- 
perience has  shown  that  the  punch  should  come  down  slowly 
and  bo  held  stntinnary  at  the  bottom  of  Its  stroke,  to  main- 
tain the  ninxinium  prf.tHure  for  n  aufflclent  length  of  time  to 
allow  the  mnforlnl  to  take  the  desired  form.  A  quick  action 
of  the  punch  would  not  give  satisfactory  results.  The  press 
used  for  this  purpose  must  be  very  strong  In  addition  to 
belni!;  equipped  with  n  suitable  mechanism  for  controlling 
the  nperntlnn.  The  design  of  the  machine  shown  In  Fig.  6 
bns  been  worked  nut  so  thot  the  ram  con  be  stopped  In  any 
position  and  backed  up  by  hand.  As  soon  as  the  pressure 
Is  taken  off  the  treadle  A,  the  lever  B  Is  released;  and  this. 


in  turn,  releases  the  collar  C  and  friction  clutch  D.  The 
spring  E  then  comes  into  action  and  throws  the  friction 
clutch  into  contact  with  the  brake  cup  F,  stopping  the  ram 
almost  instantly.  It  will  be  evident  that,  in  the  running 
position,  the  friction  clutch  is  in  contact  with  the  driving 
pulley  O. 

In  operating  this  press,  the  die  is  carried  by  a  holder 
screwed  into  the  ram  and  a  small  gas  flame  is  allowed  to 
impinge  against  the  die.  When  the  die  has  been  warmed 
sufficiently  In  this  way,  work  can  be  commenced,  experience 
having  shown  that  better  results  are  obtained  with  the  die 
warm  than  cold.  The  die  is  kept  warm  by  the  flame  during 
the  period  that  it  is  in  use,  and  in  the  event  of  its  becoming 
smoky  or  dirty,  it  must  be  immediately  cleaned  with  gaso- 
line or  some  other  means.  The  girls  who  run  these  presses 
become  expert,  and  are  able  to  eject  the  finished  button  with 
a  small  hard-wood  stick  and  put  a  fresh  blank  in  the  die 
during  the  brief  "dwell"  that  occurs  at  the  top  of  the  stroke. 
This  "dwell,"  and  also  the  period  that  the  ram  remains 
stationary  at  the  bottom  of  the  stroke,  is  obtained  by  means 
of  the  oval-shaped  cam  H  which  operates  the  lever  /  that 
governs  the  movement  of  the  ram.  The  presses  are  kept 
running  continuously  for  extended  periods  of  time,  but  in 
the  event  of  a  button's  sticking  in  the  die  after  being  pressed, 
the  machine  can  be  instantly  stopped  by  releasing  the  treadle 
A,  which  disengages  the  clutch  as  previously  described. 


Tig.    9.     "Chart"    for   use   in   spraying  Dye   onto   the   Buttons 

The  press  shown  in  Fig.  7  is  used  for  making  duplicate 
button-forming  dies  from  the  master  embossing  dies.  The 
master  dies  are  set  between  the  holders  .1,  and  the  large 
handwheel  B  is  turned  until  it  comes  in  contact  with  the 
nut  C  which  is  keyed  to  the  screw  D.  By  swinging  the 
wheel  back  and  bringing  it  forward  with  a  quick  jerk  against 
the  nut  C,  a  heavy  blow  can  be  struck.  The  hardened  collar 
E  at  the  bottom  of  the  screw  turns  freely.  A  press  for 
making  dies  in  this  way  should  be  of  exceptionally  rigid 
construction  to  enable  it  to  stand  up  under  the  severe  service 
for  which  it  is  intended. 

Another  machine  for  producing  dies  used  in  button  manu- 
facture is  illustrated  in  Fig.  2.  This  is  the  outgrowth  of 
various  designs  of 
machines  for  mak- 
ing embossing  dies. 
Some  of  the  but- 
tons manufactured 
in  these  dies  have 
matting  designs 
done  in  fine  lines, 
scrolls  and  other 
ornaniontation,  all 
of  which  must  be 
produced  by  the 
die.  In  making 
dies  for  the  manu- 
facture of  these 
various  kinds  of 
buttons.  It  Is  neces- 
sary to  hiive  n  ma- 
chine pos.sesaing  a 
wide  range  of  ad- 
justment. In  order 
to  obtain  the  best 
results  It  Is  olso 
Important    for    the 
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die  to  be  finished  as  far  as  possible  in  a  single  setting.  This 
can  be  done  on  the  machine  shown  in  Fig.  2  by  using  dif- 
ferent forms  of  tool-holders,  as  shown  in  Fig.  8;  and  dies 
can  be  duplicated  by  keeping  a  record  of  the  movements, 
as  obtained  by  the  indexes  H,  K  and  L.  In  operation,  the 
table  of  the  machine  is  worked  back  and  forth  by  means  of 
the  handle  A,  and  this  movement,  in  connection  with  the  cut- 
ting tool  in  the  holder  E,  Fig.  8,  constitutes  the  equivalent 
of  a  shaper.  In  this  way  fine  lines  are  cut  across  the 
die-block.    The  spacing  is  controlled  by  the  index  H. 

The   feed   Is   driven  by   the  cam  /  on  the   main   cam-shaft 
and  can  be  regulated  by  moving  the  cover  F  forward  or  back 


Fig.    11.     Examples   of    "Vegetable   Ivory"    Buttons 


in  order  to  expose  the  required  number  of  teeth  on  the 
ratchet  wheel.  When  it  is  desired  to  disengage  the  feed,  the 
cover  F  is  set  forward  so  that  the  pawl  will  ride  over  the 
face  of  the  cover  without  engaging  with  the  teeth.  The  dies 
produced  on  this  machine  are  made  from  a  fine  grade  of 
machine  steel,  although  some  shops  have  used  very  hard 
brass  and  obtained  satisfactory  results.  The  block  from 
which  the  die  is  to  be  made  is  cut  from  bar  stock  and  faced 
in  the  lathe,  after  which  it  is  set  up  in  a  draw-in  chuck  B 
which  is  shown  in  detail  in  Fig.  8.  This  chuck  has  previ- 
ously been  located  centrally  on  the  table  of  the  machine  by 
inserting  the  plug  C  in  the  hole  in  the  ram  of  the  machine; 
this  plug  enters  the  chuck  and  locates  it  in  position,  after 
which  it  is  securely  bolted  to  the  table.  When  the  chuck 
has  been  centrally  located,  the  readings  of  the  indexes  H 
and  L  in  Fig.  2  should  be  recorded.  If  the  die  is  to  have 
fine  lines  cut  on  Its  surface,  they  can  be  produced  in  the 
manner  previously  described.  The  index  K  on  the  face  of  the 
chuck  is  used  for  cutting  scrolls  on  the  die  and  for  other 
operations.  The  tool-holder  J,  Fig.  8,  can  be  used  with  a 
fly-cutter,  and  tool-holder  G  can  be  employed  for  making  cuts 
with  the  hand  feed.  The  fine  matting  so  often  seen  on  but- 
tons can  be  produced  by  machining  the  die  with  a  matting 
tool  of  suitable  form  which  is  held  in  the  tool-holder  D.  The 
die  is  cut  flat  and  must  be  made  to  conform  to  the  face  of  the 
button,  which  is  usually  convex.  This  is  accomplished  by 
turning  down  about  5/32  inch  extra  stock  which  is  left  for 
chucking  purposes,  leaving  the  die  only  0.025  inch  thick. 
This  thin  metal  is  then  pressed  over  a  form  of  the  shape  of 
the  button  that  is  required,  as  illustrated  at  A"  in  Fig.  8. 

The  screw-operated  press  shown  in  Fig.  7  is  also  used  in 
connection  with  a  suitable  die-block  for  making  "spraying 
charts,"  as  they  are  called,  one  of  which  is  illustrated  in  Fig. 
9.  The  charts  are  used  for  spraying  dye  onto  the  buttons. 
They  are  made  of  sheet  brass  which  is  punched  with  a  series 
of  holes,  as  shown  in  the  illustration,  after  which  it  is 
soldered  onto  a  cast-iron  frame.  The  buttons  to  be  sprayed 
with  dye  are  placed  on  a  board  which  is  counterbored  to 
receive  their  backs,  and  the  charts  are  arranged  over  the 
buttons.  The  layout  of  the  holes  in  the  charts  corresponds 
with  the  positions  of  pins  in  the  board,  thus  bringing  the  but- 
tons directly  underneath  the  openings.  Dye  of  a  suitable 
color  is  then  sprayed  over  the  charts  by  means  of  an  instru- 
ment somewhat  similar  to  an  artist's  air-brush  but  larger  in 
size,  giving  the  buttons  a  mottled  appearance. 


TUBE   MAKING   IN   A   PUNCH  PRESS* 

PUNCHES    AND    DEES    FOR   PRODUCING  AN  AUTOMOBILE 
GASOLINE    TANK    FILLER 

BY    DOUGLAS   T.    HAMILTONt 

The  making  of  a  small  tube  from  sheet  tin  0.01  inch  thick, 
15%  inches  long  and  %  inch  in  diameter  is  quite  a  proposi- 
tion. A  tube  two  or  three  times  larger  in  diameter  and  one- 
half  the  length  would  not  be  quite  so  difficult  to  make,  as 
the  increased  length  and  correspondingly  decreased  diameter, 
of  course,  complicates  the  problem  considerably.  This  tube, 
which  is  shown  assembled  with  the  funnel  in  Fig.  2,  is  used 
as  a  filler  for  a  gasoline  tank  for  an  automobile,  and  the 
punches  and  dies  for  producing  it  were  made  by  the  Acklin 
Stamping  Co.,  Toledo,  Ohio.  The  tube  part  A  of  the  filler  is 
made  from  sheet  tin,  and  is  formed  into  tube  shape  in  one 
operation  in  the  punch  press.  Before  the  tube  can  be  formed 
it  is  necessary  to  first  trim  the  end  of  the  strip  to  the  shape 
shown  at  B  in  Fig.  3,  and  then  crimp  the  edges  as  shown  at 
C  in  order  to  produce  the  seam.  As  this  illustration  shows, 
the  tube  starts  out  with  a  flat  sheet  of  metal  3%  inch  wide 
by  15%  inches  long. 


Fig.    1.     Tube  Bending  Dies   of   Unusual   Cunstruction 

The  first  operation  after  the  sheet  has  been  prepared  by 
shearing  is  to  trim  the  end  to  irregular  shape  in  order  to 
form  an  angle  of  15  degrees.  When  the  sheet  is  bent  into 
tube  form,  then  the  two  edges  are  turned  or  crimped  as 
indicated  at  B  and  C  in  Fig.  3.  This  is  accomplished  in  the 
die  and  punch  shown  to  the  left  of  the  illustration  Fig.  5,  and 
is  one  of  the  operations  that  required  considerable  experi- 
menting. As  can  be  seen  from  this  illustration,  the  die  and 
punch  are  simply  blocks  of  steel  shaped  to  the  form  required 
on  the  blank.  Both  edges  of  the  blank  are  formed  in  this  one 
punch  and  die,  there  being  two  different  impressions  for  ac- 
complishing this  purpose.  The  sheet,  before  and  after  crimp- 
ing the  edges,  is  shown  at  A  and  B.  After  the  edges  have  been 
formed  in  the  manner  illustrated  at  B,  to  produce  the  seam, 
the  next  operation  is  the  drawing  up  and  forming  of  the  tube. 
This  is  done  in  one  operation,  but  to  clearly  illustrate  the 
various  steps,  the  important  changes  in  shape  are  shown 
graphically  in  Fig.  3. 

The  punch  and  die  used  for  forming  this  tube  is  shown  In 
Figs.  1  and  4.  Fig.  1  shows  a  view  of  the  faces  of  both  punch 
and  die,  while  Fig.  4  shows  a  sectional  view  and  illustrates 
the  construction  of  these  tools  most  clearly.     The  member  A, 

*  Vov  aflditioniil  information  on  puncli  and  die  work  pnblisbed  in  Machixert, 
spr  "riuster  Double-action  Tunches  and  Dies'*  in  the  December.  1913.  number, 
and  other  articles  there  referred  to. 

t  Associate    Editor   of    M.lcuiSEHY. 
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known  as  the  die,  is  held  to  the  ram  of  the  press  and  carries 
two  sliding  jaws  or  blocks  B.  These  are  held  to  the  face  of 
the  die-holder  by  strips  C.  provided  with  tongues  which  fit  in 
grooves  on  the  sliding  jaws  of  the  die.  The  sheet  of  metal, 
when  being  formed,  is  placed  in  the  grooves  D  of  the  jaws, 
and  as  the  press  is  tripped  the  die  descends,  bringing  the  strip 
Into  contact  with  the  arbor  E,  and  bending  it  into  V-shape  as 
shown  at  D  in  Fig.  3.  As  the  ram  of  the  press  continues  to 
descend,  the  beveled  faces  of  blocks  F.  Fig.  4,  come  into  con- 
tact with  the  beveled  edges  of  the  sliding  dies  B.  forcing  them 
in  against  the  tension  of  the  springs  and  bending  the  strip 
into  tube  form  as  shown  at  E  in  Fig.  3. 


Fig.    3.     Dia^am   showing  Sequence   of   Bending  and   Forming 
Operations  in  producing  the  Tube  in  the  Punch  Press 

Upon  the  continued  downward  movement  of  the  ram  the 
supports  holding  the  arbor  E  recede,  as  they  rest  upon  a 
spring  pad  located  under  the  bolster,  and  the  die-operating 
blocks  F  discontinue  to  act,  so  that  the  tube  is  confined  be- 
tween the  circular  faces  of  the  dies,  strip  G  and  punch  H. 
thus  forming  the  tube  into  the  shape  shown  at  F  in  Fig.  3. 
Then  as  the  ram  of  the  press  ascends,  the  tube  is  removed 
from  the  arbor  by  simply  forcing  down  the  post  /.  Fig.  1, 
which  rests  on  the  rubber  pad,  when  the  tube  easily  slips  off 
the  arbor. 

All  the  working  parts  of  both  the  die  and  punch  are  made 
from  tool  steel  and  the  wearing  parts  are  hardened.  The  last 
and  final  operation  on  this  tube  is  the  flattening  of  the  seam. 
This  is  accomplished  by  a  simple  punch  and  die  illustrated  to 
the  right  in  Fig.  5.  The  die  in  this  case  has  a  slight  move- 
ment on  the  bed  of  the  punch  and  is  provided  with  two  dif- 
ferently shaped  projections.  The  formed  tube  is  first  placed 
so  that  the  seam  is  located  in  one  groove,  and  as  the  ram  de- 
scends the  projecting  seam  is  bent  over  to  an  angle  of  45 
degrees,  as  shown  at  (!  in  Fig.  3.    The  tube  is  then  shifted  to 


the  other  groove  and  the  seam  flattened  as  shown  at  H. 
While  the  seaming  operations  are  being  accomplished,  the 
tube  is  held  on  the  arbor  V.  shown  in  the  punch.  Fig.  .5.  The 
finished  tube  is  shown  at  />  in  this  illustration.  While  the 
punches  and  dies  shown  in  the  illustrations  appear  to  be  com- 
paratively simple  in  construction,  it  required  considerable 
experimenting  to  produce  this  job,  because  of  the  great  length 
in  proportion  to  the  small  diameter.  However,  it  was  success- 
fully accomplished  and  the  tube  is  certainly  a  nice  piece  of 
work. 

•     •     * 

PUBLIC   EMPLOYMENT   OFFICES 

The  United  States  ('onimis.sion  on  Industrial  Relations,  at 
Washington,  has  published  a  tentative  plan  of  a  national 
.system  of  labor  exchanges  to  cooperate  with  state  and  local 
public  employment  offices,  and  to  regulate  private  employ- 
ment agencies  in  interstate  business.  The  proposed  plan 
contains  features  drawn  from  the  laws  of  various  states  and 
countries,  and  from  correspondence  with  persons  and  organ- 
izations interested  in  this  vital  subject.  Copies  of  the  tenta- 
tive proposals  may  be  had  by  applying  to  the  Commission  on 
Industrial  Relations,  Southern  Bldg.,  Washington,  D.  C,  and 
it  is  retiuested  by  the  commission  that  all  persons  having 
criticisms  or  suggestions  to  offer  should  submit  them  in 
writing  to  the  commission.  The  proposed  plans,  as  published, 
give  details  of  the  organization,  defining  the  duties,  powers 
and  authority  of  the  bureau  and  its  method  of  carrying  on 
its    work.      It    also    gives    legislative    rules    r>^;ating    to    appli- 


Fig.    5 


cants  and  private  employment  agencies,  fees.  etc.  The  rules 
relating  to  the  private  employment  offices  are  especially  de- 
signed to  prevent  the  frequent  abuses  which  have  sprung 
up  in  this  business.  All  such  employment  agents  are,  ac- 
cording to  the  proposed  plan,  required  to  obtain  a  license, 
and  the  application  for  such  license  must  be  accompanied 
by  a  bond  for  a  sum  of  $1000  as  a  guarantee  that  the  appli- 
cant will  conform  to  the  rules  and  not  violate  any  of  the 
terms,  conditions  and  requirements  of  the  law.  Licenses 
may  be  refused  when  the  conditions  set  forth  in  the  pro- 
po.sed  plan  warrant  this,  and  they  may  also  be  revoked  under 
certain  conditions.  Special  rules  are  made  with  regard  to 
the   fees  charged   by   these   private   employment   agents. 

Uegiilntions  are  also  contained  for  the  management  of  the 
pniploymiMit  offices  conducted  by  the  bureau  either  directly  or 
jointly  with  other  authorities.  It  is  expi'oted  that  a  great 
deal  of  interest  will  be  taken  in  this  matter,  as  it  Is  of  vital 
Importance  to  employers  as  well  as  to  employes  that  the 
employment  agencies  of  the  country  be  under  more  strict 
supervision  and  that  their  efficiency  be  Increased  through 
the  supplementing  of  their  services  by  a  coniprehen.slve  sys- 
tem of  national  public  employment  offices. 
*     •     • 

The  autumn  meeting  of  the  Iron  &  Steel  Institute.  London, 
Knglnnd,  which  was  to  have  been  held  In  Paris,  September 
17-22,  has  been  cancelled  on  account  of  the  European  War. 
The  papers  that  were  to  be  presented  will  be  printed  In  ad- 
vance as  usual,  and  dlstrlbutpd  to  members.  Discussion  by 
correspondence  is  Invited  and  the  papers  and  discussions  will 
be  published  in  the  next  number  of  the  JoMrnnl. 
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RAPID  PISTON  TURNING  ON  A  DOUBLE- 
SPINDLE  TURRET  LATHE 

One  of  the  examples  of  rapid  production  turned  out  by  the 
Jones  &  Lamson  double-spindle  turret  lathe  in  the  factory  of 
the  H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.  Y.,  is  a  piston 
finishing  job.  Fig.  1  shows  the  general  character  of  this  work 
and  the  way  it  is  done;  Pig.  2,  the  set-up  on  the  turret  1  the; 
and  Figs.  3,  4,  5  and  6  the  work  done  at  each  operation.  The 
pistons  are  3%  inches  diameter  and  5  inches  long. 

The  pistons  come  to  the  turret  lathe  with  the  open  end 
faced   off   ready   to   be   held   on   the   spindles   of   tlie   lathe   by 


connection  through  the  wrist-pin  holes,  which  have  been 
drilled.  After  two  pistons  have  been  put  in  place  on  the 
machine,  the  outsides  are  rough-milled  by  the  hollow-milling 
tools  A,  Fig.  3.  These  remove  about  3/16  inch  of  metal, 
using  for  the  purpose  the  tour  inserted  high-speed  steel 
cutters  that  may  be  seen  in  the  line  illustration  and  also  in 
the  general  view.  Fig.  1.  The  turret  is  now  indexed,  bring- 
ing the  groove-roughing  tools  B.  Fig.  4,  into  place.  These 
in  reality  are  circular  forming  tools  having  the  groove-cutting 
sections  spaced  so  that  the  three  grooves  are  cut  simultane- 
ously and  at  the  correct  distance  apart.  The  turret  is  in- 
dexed again,  bringing  the  tools  which  may  be  seen  In  the 
foreground  in  Fig.  2  into  play.  These  tools  consist  of  the 
two  pairs  of  tools  C  and  D,  Fig.  5;  tools  C  start  midway  of 
the  piston  and  tools  D  start  at  the  front  end,  each  turning 
half  of  the  finishing  cut  for  the  diameter.  This  cut  being 
taken,  tools  E  are  used  in  an  inverted  position  for  facing 
off  the  ends  of  the  pistons  to  length.  The  last  Indexing  of 
the  tool  turret  is  for  the  purpose  of  bringing  the  tools  into 
play  that  are  shown  in  use  in  Fig.  2.  These  are  the  finish- 
grooving  tools  which  finish  to  size  the  ring  grooves  as  well 
as  the  oil   grooves.     These  tools   are  indicated   at   F.   and   at 


Fig.   2.     Close-range  View  of  the  Tooling 

G,  Fig.  6,  are  the  centering  tools  for  centering  the  piston. 
The  diameter  is  held  to  a  limit  of  0.002  inch  and  the  length 
to  0.005  inch.  The  pistons  are  turned  out  at  the  rate  of 
ninety  in  ten  hours.  C.  L.  L. 

In  a  contemporary,  we  find  the  following  paragraph:  "In 
addition  to  other  advantages  offered,  it  is  generally  conceded 
that  the  hollow  bar  is  stronger  than  the  solid."  Why  not 
make  them  all  hollow,  then,  and  save  the  expense  of  metal 
altogether? 


A  MINE  AT  THE  SAN  FRANCISCO 
EXPOSITION 

The  United  States  Bureau  of  Mines  has  undertaken  to  con- 
struct, in  cooperation  with  the  mining  industry  and  the 
manufacturers  of  mining  machinery,  a  mine  beneath  the  floor 
of  the  exposition  building  of  mines  and  metallurgy  at  the 
San  Francisco  exposition.  The  entrance  to  the  mine  will  be 
through  the  building  and  visitors  will  be  attracted  to  it  by 
being  given  portable  mine  lamps.  They  will  then  be  lowered 
in  a  cage,  while  a  panoramic  effect  of  the  strata  lining  the 
shaft  will  pass  by  them  so  rapidly  as  to  produce  the  illusion 
of  descending  to  a  considerable  depth.  This  method  of  pro- 
ducing the  effect  of  a  descent  of  several  hundred  feet  when 
only  lowering  from  one  floor  to  the  next  was  successfully 
employed  at  the  exposition  in  Stockholm  in  1897,  where  a 
mine  exhibit  similar  to  the  one  planned  for  the  San  Fran- 
cisco exposition  attracted  great  attention. 

At  the  San  Francisco  Fair  there  will  also  be  a  motion 
picture  room  which  visitors  will  pass  in  going  from  mine  to 
mine,  in  which  will  be  shown  open  workings  which  cannot 
be  illustrated  in  the  underground  mines.  Twice  each  day 
there  will  be  an  "explosion"  or  "fire"  in  some  portion  of  the 
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Figs.   3,   4,   5  and  6.     Work  done  at  Each   Operation 

mine  announced  by  telephone  to  the  superintendent's  office 
in  the  Bureau  of  Mines,  on  the  "surface,"  and  rescue  men 
wearing  breathing  apparatus  will  enter  the  mines  and  bring 
out  the  "victims"  who  will  be  given  first-aid  treatment  in  an 
emergency  hospital. 

*     *     * 

In  a  recent  number  of  the  Daily  Consular  and  Trade  Reports, 
Consul  Samuel  H.  Shank,  of  Fiume,  Hungary,  strongly  ad- 
vises American  exporters  to  take  proper  care  of  the  foreign 
business  coming  their  way.  He  states  that  many  American 
lirms  are  very  slow  as  regards  deliveries  and  that  consuls  who 
take  pains  to  urge  people  to  import  American  products  are 
placed  in  a  difficult  position  through  the  failure  of  the  home 
firms  to  fill  the  orders  in  a  reasonable  time.  This,  says  the 
consul,  is  no  new  story,  but  if  it  is  often  repeated  it  may 
eventually  have  the  desired  effect. 
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VARIOUS    METHODS    OF    WINDING    AND    COILING    CONICAL.    BARREL    AND    IRREGULAR    SHAPED    SPRINGS 


BY   DOUGLAS   T.    HAMlLTONt 


MANY  ingenious  methods  and  devices  were  employed  for 
winding  springs  of  irregular  shapes  prior  to  the  in- 
vention of  the  now  successful  spring  winding  and 
coiling  machines.  Generally,  the  speed  lathe  was  used  for 
this  work,  with  arbors  of  various  types,  as  described  in  the  fol- 
lowing.   It  is  a  simple  matter,  of  course,  to  wind  a  straight 


Tig.    1.     Types  of  Irregular-shaped  Springs  wound  on  Arbors  in  the  Lathe 

spring  from  wire,  but  an  entirely  different  proposition  to  wind 
springs  of  the  shapes  shown  in  Fig.  1.     In  this  case  it  will  be 
seen  that  the  diameter  of  the  spring  varies  from  end  to  end, 
so  that  the  ordinary  method  of  winding  cannot  be  employed. 
Primitive  Methods  of  Winding-  Irregular  Shaped  Springs 

One  of  the  first  successful  methods  employed  for  winding 
irregular  shaped  springs  of  the  type  shown  in  Fig.  1  was  to 
make  an  arbor  as  shown  at  A  in  Fig.  8.  This  was  an  ordinary 
arbor  provided  with  a  key-slot,  around  which  babbitt  metal 
was  cast;  the  metal  was  faced  off  and  held  in  place  by  a  nut 
as  illustrated.  The  babbitt  was  then  turned  to  the  shape  of 
the  spring  desired,  the  spring  wound  around  it,  after  which 
the  babbitt  was  melted  out  to  allow  the  spring  to  be  removed. 
Of  course  this  method  was  only  employed  where  one  or  a  few- 
springs  were  desired,  and  would  not  have  been  satisfactory 
for  winding  a  large  number.  The  spring,  when  being  wound, 
was  guided  on  the  arbor  by  the  simple  device  illustrated  in 
Fig.  4,  which  will  be  described  later.  It  is  possible  to  wind 
the  spring  on  this  arbor  by  cutting  a  helical  groove  of  the 
pitch  desired,  but  this  presents  considerable  diflBculty  owing 
to  the  irregular  shape  of  the  arbor  itself. 

Another  very  simple  but  effective  means  of  winding  ir- 
regular shaped  springs  is  by. employing  the  arbor  shown  at 
B  in  Fig.  8.  This  is  somewhat  similar  in  construction  to  that 
shown  at  A.  but  instead  of  having  a  babbitt  form,  the  form 
on  which  the  spring  is  wound  is  composed  of  a  series  of 
washers.  These  washers  are  provided  with  key-slots  before 
being  put  on  the  arbor  and  the  latter  is  provided  with  a  key 
to  prevent  the  washers  from  turning.  If  a  considerable  num- 
ber of  springs  is  required,  the  washers  are  numbered  con- 
secutively so  that  they  can  be  easily  replaced  in  the  proper 
order. 

The  outer  contour  of  these  washers  Is  then  machined  to  the 
required  cur\-e,  and  if  the  guide  shown  in  Fig.  4  is  not  pro- 
vided, a  helical  path  is  cut  in  the  outer  surface  to  serve  as  a 
guide  for  the  wire.  The  spring  Is  wound  by  starling  from 
the  left-hand  end.  After  it  has  been  completed,  the  nut  Is 
removed,  the  washers  loosened  up  and  the  spring  spread 
apart,  allowing  the  washers  to  drop  out  between  the  con- 
volutions of  the  wire.  The  washers  are  then  assembled  on 
the  arbor  In  their  proper  order  and  are  ready  for  action.  The 
method  Just  described  Is  somewhat  more  satisfactory  than 
that  shown  at  A  In  Fig.  8,  but  It  still  leaves  considerable  to 
be  desired  when  n  large  number  of  springs  Is  to  be  wound. 
However,  It  mu-iit  be  admitted  that  considerable  Ingenuity 
was  displayed  In  working  up  this  simple  but  effective  means 
of  winding  an  Irri^giilar  shnpi-d  spring. 

A  still  more  ndvnnri'd  and  satisfactory  moans  of  winding 
Irregular  or  barrel  shaped  springs  on  an  arbor  Is  Illustrated 
at  C  In  Fig.  8.  To  make  this  arbor  a  bar  of  stork  large  enough 
to  be  machined  to  the  required  slic  Is  centered  on  both  ends 

*  For  additlnna]  Informatlnn  on  iiprtnc  wtnrling,  p^f  artlrin  pnlltlod  "Wind 
Ing  Piano  WIrp  Tpnplrm  Sprlnjo"  iix)  DiU  Shfpt  Suppipini-ni  pubiuhM  In 
Ihe  April,  1913,   nniDh^r  of  MArntxiiaT. 

t  AMOc1at«  Rdllor  of  MArnivRnr. 


and  a  cut  is  taken  across  it.  Following  this,  a  helical  groove 
slightly  greater  in  width  than  the  diameter  of  the  spring  to 
be  wound  is  cut  from  end  to  end,  this  groove  having  a  circular 
bottom  or  root  diameter,  which  of  course  must  be  smaller 
than  the  smallest  diameter  of  the  arbor.  The  next  operation 
is  to  turn  the  contour  of  this  arbor  to  the  shape  of  the  spring 
desired,  after  which  it  is  ready  for  winding  the  spring. 

To  wind  a  spring  on  an  arbor  of  this  kind  in  the  speed 
lathe,  an  attachment  or  device  similar  to  that  shown  in  Fig. 
4  is  necessary.  This  consists  primarily  of  two  brackets  A 
which  are  fastened  to  the  bed  of  the  lathe;  in  the  top  of  these 
is  located  a  round  guide  bar  B.  Extending  from  the  guide 
bar  is  an  operating  handle  C  which  carries  a  guide  D,  the 
latter  being  held  in  place  by  a  screw  as  illustrated.  The 
handle  must  be  a  free  sliding  fit  on  the  rod  B.  As  a  means 
for  guiding  the  wire,  the  guide  D  is  made  in  two  forms  as 
shown  at  E  and  F.  The  guide  shown  at  E  is  used  for  guiding 
wire  which  is  smaller  in  diameter  than  the  width  of  the  land 
on  the  arbor  C,  Fig.  8,  whereas  the  guide  shown  at  F  is  used 
for  wire  equal  in  width  to  the  land  on  the  arbor.  By  using 
a  guide  of  this  shape  which  straddles  the  projection  on  the 
arbor,  it  is  unnecessary  to  cut  grooves  In  the  land  of  the 
arbor  to  guide  the  wire,  as  the  guide  serves  the  same  purpose 
and  is  more  effective. 

Another  type  of  irregular  shaped  spring  and  the  arbor  for 
winding  it  is  shown  in  Fig.  5.  This  spring  shown  at  A  is 
generally  used  for  wire  handles  in  which  the  wire  is  re- 
wound upon  itself  by  using  the  arbor  shown  at  B.  This  arbor, 
because  of  its  shape,  is  held  in  a  chuck  when  winding  the 
spring.    A  groove  a,  as  shown  in  the  illustration,  is  cut  practi- 
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cally  the  full  length  of  the  arbor  slightly  past  the  center.  The 
wire  to  be  wound  is  then  laid  in  this  groove  and  twisted 
around,  a  helical  guiding  groove  having  previously  been  pro- 
vided on  the  circumference  of  the  arbor.  The  spring  can  also 
be  wound  by  gearing  up  an  engine  lathe  to  give  the  desired 
pitch  and  using  a  guide  held  in  the  toolpost.  When  the  wire 
has  been  wound  completely  along  the  arbor  and  onto  the  part 
of  the  wire  that  is  extending  from  the  groove,  the  spring  is 
removed  by  simply  pulling  it  off.  This  is  easily  accomplished, 
as  the  largest  diameter  of  the  arbor  is  next  to  the  chuck. 

The  terms  spring  winding  and  coiling  in  general  trade 
usage  denote  two  entirely  distinct  processes.  In  winding,  the 
machine  grips  the  wire  and  holds  it  firmly  against  the  center 
arbor.  The  wire  then  commences  to  turn  around  the  arbor 
as  when  winding  in  a  lathe.  The  diameter  of  the  spring  in 
this  case  Is  determined  by  the  size  of  the  arbor  and  the 
tension  given  it  while  winding.  In  coiling  springs,  however, 
the  action  is  entirely  different.  The  wire  is  first  forced  into 
a  circle  by  rolls  or  tools  acting  on  the  outside  of  the  wire, 
and  the  forming  of  the  spring  does  not  depend  entirely,  In 
fact  little  at  all,  on  the  center  arbor;  In  other  words,  the 
center  arbor  does  not  have  to  be  of  the  same  inside  diameter 
as  the  coil  of  the  spring  to  be  wound.  The  following  descrip- 
tion applies  only  to  the  producing  of  springs  by  colling,  and 
covers  two  different  types  of  machines  used  for  this  purpose. 

The  Hoefer  Spring-  Coiling  Machine 
The  spring  coiling  machine,  plan  and  side  elevation  of 
which  are  shown  in  Fig.  3,  was  designed  and  patented  by 
F.  W.  and  A.  G.  Hoefer,  of  Freeport,  111.,  in  1898.  It  com- 
prises a  mechanism  for  intermittently  feeding  the  wire  from 
a  coil,  a  device  for  decreasing  or  increasing  the  pitch  of  the 
spring  and  a  device  for  deflecting  the  wire  from  its  normal 
path  so  as  to  form  it  into  a  spring  of  the  desired  shape.  It 
also  comprises  a  varying  device  for  operating  the  deflector 
so  that  tapered,  irregular  or  springs  of  any  desired  shape 
can  be  wound;  in  addition  there  is  also  a  device  for  severing 
the  wire  when  a  spring  has  been  completed. 


The  wire  is  fed  to  the  coiling  devices  by  two  grooved  rolls 
A  and  B.  The  lower  feed  roll  B  is  mounted  on  the  stationary 
main  shaft  C  of  the  machine,  whereas  the  upper  roll  A  is 
mounted  on  another  shaft  located  above  the  main  shaft  and 
driven  by  gearing  from  it.  The  upper  shaft  is  susceptible 
of  oscillation  so  that  it  can  be  raised  sufiiciently  to  clear  the 
feed  roll  B  and  thus  interrupt  the  feeding  of  the  wire.  This 
movement  is  effected  by  means  of  a  lever  and  roll  which  is 
operated  by  means  of  two  cams  mounted  loosely  on  the  main 
shaft  and  rotating  independently  of  the  shaft.  The  periphery 
of  each  of  these  cams  is  of  varying  radius  and  a  portion  is  so 
made  that  it  raises  the  roll  sufficiently  to  depress  the  front 
end  of  the  shaft  and  thus  give  a  feeding  movement  to  the 
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Spring    Coiling   Machine    patented 
and  A,   G.   Hoefer 


wire.  The  remainder  of  the  periphery  of  the  cam  Is  cut  away, 
allowing  the  upper  roll  to  release  its  grip  on  the  wire  and 
stop  the  feeding  action.  The  two  shafts  carrying  the  rolls 
are  geared  in  the  correct  ratio  and  in  connection  with  the 
cams  give  the  proper  feeding  movement  to  the  machine. 

The  wire  is  conducted  to  the  feeding  rolls  by  means  of  two 
guides  E  and  F,  and  after  it  leaves  the  rolls  it  is  guided  by 
a  bushing  G.  As  the  wire  leaves  guide  O  it  strikes  a  deflector 
H  formed  on  the  front  end  of  the  shaft  /.  This  shaft  is 
mounted  in  supports  in  the  frame  of  the  machine  and  is  free 
to  oscillate,  so  that  its  distance  from  the  guide  G  can  be 
varied  at  will;  this  is  controlled  by  means  of  a  cam  as  will 
be  described  later.  The  distance  of  the  deflector  from  the 
front  of  guide  G  governs  the  diameter  of  the  spring. 

In  order  to  give  shaft  /  the  desired  amount  of  oscillation, 
it  is  provided  with  an  extended  arm,  as  shown  in  the  lower 
view,  in  which  a  rod  J  is  held.  This  rod  carries  on  its  op- 
posite end  an  adjustable  set-screw  which  bears  on  a  lever  E. 
Lever  K  is  fulcrumed  in  a  bracket  on  the  machine  and  car- 
ries a  roll  that  operates  on  cam  L,  the  latter  being  formed 
to  the  correct  shape  to  give  the  required  movement  to  the 
deflector  H.  Of  course  for  different  types  of  springs,  it  is 
necessary  to  have  cams  of  various  shapes. 

The  spacing  of  the  coils  of  the  spring  is  effected  by  means 
of  a  spacer  M  which  comprises  the  bent  end  of  the  rod  N. 
Rod  N  is  attached  to  lever  0  which  is  pivoted  to  a  post  that 
is  adjustable  in  the  bracket  D;  bracket  D  is  adjustably  held 
to  the  bed  of  the  machine.  Rod  0  carries  a  dog  P  which  con- 
tacts with  a  cam  lug  Q  that  is  a  member  of  cam  R  on  the 
main  driving  shaft.  The  spacer  is  held  normally  out  of  the 
operating  position  by  means  of  a  coil  spring  as  illustrated. 
The  lug  on  cam  R  is  of  such  a  length  that  it  holds  the  spacing 
bar  out  long  enough  to  complete  one  cycle  of  the  machine  or 
whatever  portion  of  a  cycle  is  required  to  complete  the  spring. 

The  cut-oft  arrangement  consists  of  two  knives  S  and  T. 
Knife  S  is  held  in  a  groove  in  the  machine  base  by  a  clamp 
as  Illustrated;  knife  T  is  adjustable  in  a  groove  in  the  ma- 
chine bed  and  is  kept  in  its  backward  position  by  means  of  a 
coil  spring  as  illustrated.  Knife  T  comprises  a  rod,  against 
the  rear  end  of  which  a  cam  on  gear  U  comes  in  contact.  This 
forces  the  knife  out  at  the  proper  moment  and  severs  the 
wire  which  lies  against  the  cutting  knife  /S.  The  various 
mechanisms  of  the  machine  are  driven  by  gearing  as  illus- 
trated, which,  of  course,  is  connected  to  a  main  driving  shaft, 
operated  from  the  overhead  works  by  means  of  belting  in 
the  usual  manner.  The  machine  is  automatic  in  operation 
and  is  generally  fitted  up  so  that  one  revolution  of  the  large 
driving  gear  U  completes  the  spring.  All  the  various  operat- 
ing mechanisms  that  control  the  length  and  diameter  of  the 
spring  are  adjustable  so  that  various  lengths,  diameters  and 
shapes  can  be  produced. 
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Other  Machines  for  Coiling-  IrregTJlar-shaped  Spring's 
The  preceding  methods  of  winding  irregular-shaped  springs 
are  only  applicable  to  the  making  of  a  small  number  of 
springs,  and  could  not  be  used  satisfactorily  for  making 
springs  commercially.  Several  interesting  spring  coiling  ma- 
chines, in  addition  to  the  Hoefer  machine  already  described, 
have  been  developed  for  this  work,  but  as  they  incorporate 
somewhat  similar  principles  It  has  been  thought  advisable  to 
describe  only  one  of  the  latest  types  of  spring  coiling  ma- 
chines, two  sizes  of  which  are  shown  in  Figs.  6  and  7.  These 
machines  are  designed  on  the  same  principle,  and  are  built 
by  the  Baird  Machine  Co.,  Bridgeport.  Conn.  Essentially,  this 
machine  consists  of  a  means  for  controlling  the  diameter  and 
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pitch  of  the  spring  when  coiling,  and  a  cut-off  mechanism  for 
cutting  off  the  wire  to  any  desired  length. 

General  Construction  of  Spring-  Coiling  Machines 

Power  for  actuating  the  various  movements  of  the  ma- 
chines shown  in  Figs.  6  and  7  is  secured  through  a  main  driv- 
ing pulley  A  which  receives  power  from  an  overhead  shaft. 
This  pulley  drives  the  eccentric  plate  B  through  a  pinion  and 
large  gear  as  illustrated,  and  the  latter  is  connected  by  a  link 
to  the  segment  gear  C.  which  controls  the  feeding  mechanism. 
The  machine  is  stopped  and  started  by  means  of  a  clutch  D 
which  is  operated  by  the  handle  E  shown  in  Fig.  7.  The  main 
driving  shaft  F.  Fig.  2,  through  a  pair  of  bevel  gears  G.  drives 
an  intermediate  shaft  H,  which,  through  sliding  gears  /. 
operates  the  cam-shaft  J,  two  speeds  being  secured.  From 
this  intermediate  and  main  shaft  the  various  feeding,  diam- 
eter-controlling and  cutting-off  mechanisms  are  operated. 
The  Feeding  Mechanism 

The  wire  is  fed  into  the  machine  by  a  pair  of  feeding  rolls 
M  which  are  held  in  a  bracket  and  carried  by  shafts  geared 
together.  The  lower  shaft  carries  a  ratchet  wheel  which  is 
engaged  by  pawls  carried  by  a  disk,  the  latter  being  made 
Integral  with  a  pinion  meshing  with  the  segment  gear  C. 
From  the  main  shaft  power  is  transmitted  through  the  seg- 
ment gear  and  the  mechanism  outlined  to  the  feeding  rolls. 
The  wire  passes  from  the  feeding  rolls  M  to  a  guide  X  ex- 
tending from  the  cap  plates  and  goes  directly  from  the  guide 
to  the  colling  rolls  or  coiling  tools  that  control  the  diameter, 
as  will  be  described  later. 

The  length  of  the  wire  for  each  spring  Is  varied  by  chang- 
ing the  position  of  the  link  on  the  eccentric  plate  B.  This 
link  Is  connected  to  the  plate  by  a  stud  that  turns  freely  In 
the  link  and  Is  provided  with  a  T-head  engaging  with  a  cor- 
responding groove  In  the  plate.  Changing  the  position  of  the 
link  In  relation  to  the  axis  of  the  plate  determines  the  amount 
of  oscillation  of  the  segment  gear  C.  and  consequently  the 
lenKth  of  wire  drawn  In  by  the  feeding  rolls;  adjusting  the 
stud  to  the  extremity  of  Its  outward  movement  produces  the 
maximum  length  of  wire  that  can  be  fed  In  at  one  revolution 
of  the  pinte. 

The  operation  of  the  feeding  mechanism  la  as  follows: 
When  the  segment  gear  C  Is  moved  toward  the  left,  the  pawls 
engage  with  the  ratchet  and  impart  a  rotary  movement  to  the 
pinion  held  on  the  lower  feed  roll  shaft,  and  as  both  shafts  are 
geared  together,  both  rolls  are  rotntod.  Then  when  the 
segment  gear  la  moved  toward  the  right,  the  pawls  slip  over 
the  teeth  of  the  ratchet,  thus  Imparting  no  rotary  movement 
to  the  rolls.  In  order  to  prevent  the  possibility  of  the  feed- 
ing rolls  continuing  to  move  forward  by  momentum  after  the 
forward  mnvement  of  the  segment  gear  hnt  stopped,  when 
the  machine  la  working  on  light  wire,  and  also  to  prevent  any 


backward  movement  through  the  reaction  of  heavy  -wire,  a 
friction  device  on  the  lower  feed  roll  shaft  is  provided.  This 
consists  of  clamping  arms  enclosing  the  feed  roll  shaft,  which 
are  drawn  together  by  a  set-screw,  being  kept  from  rotating 
with  the  shaft  by  a  pin  passing  between  them,  engaging  with 
a  lug  on  the  cap  plate. 

The  Diameter  Control 

The  diameter  control,  which  is  one  of  the  most  interesting 
features  of  this  spring  coiling  machine,  is  shown  in  detail  in 
Fig.  9.  As  the  wire  comes  from  the  guide  it  strikes  a  roll  0, 
and  is  deflected  to  the  roll  P:  it  is  then  picked  up  again  by 
the  roll  Q.  By  this  time  the  wire  has  been  formed  into  circu- 
lar shape.  The  coiling  roll  0  is  carried  by  a  slide  which  can 
be  moved  longitudinally  in  a  holder  having  a  shank  fitting 
in  a  socket  w-hich  is  held  in  place  in  the  machine  by  a  set- 
screw.  The  slide  carrying  the  coiling  roll  is  adjusted 
longitudinally  in  the  holder  by  means  of  a  screw  attached  to 
the  operating  handwheel  R,  Fig.  2. 

It  will  be  obvious  that  the  coiling  rolls  or  tools,  no  matter 
whether  one  or  three  are  used,  must  each  be  adjusted  in  the 
proper  relation  to  each  other  or  to  the  arbor.  To  start  with, 
there  are  three  possible  adjustments  of  the  coiling  roll  0. 
The  first  is  for  diameter  control,  and  is  secured  by  adjusting 
the  roll  holder  up  or  down  in  the  slide;  the  second  is  for  main- 
taining a  certain  relation  between  the  center  of  the  coils  and 
the  coiling  roll,  and  this  is  obtained  by  rotating  the  holder  S 
on  the  shank  T;  the  third  is  for  controlling  the  pitch  of  the 
spring,  which  will  be  described  later. 

Cam  Control  of  the  Coiling  Roll 

The  adjustments  previously  described  have  to  do  only  with 
the  use  of  the  coiling  roll  for  making  straight  springs.  In 
order  to  provide  for  making  cone,  barrel  and  other  irregular- 
shaped  springs  in  which  the  coils  progressively  increase  or 
diminish  in  diameter,  an  automatic  arrangement  for  varying 
the  diameter  of  the  coils  is  incorporated.  This  mechanism 
is  operated  from  the  cam  A,  on  shaft  J,  Fig.  2,  -which  it  will 
be  understood,  has  to  be  changed   for  each  different  type  of 


Fiir.    6.      Rear   View   of   One   of   the   Later   Types   of   Spring;    t^Xnmii 

Machines   built    and    patented   by   the   Baird   Machine  Co., 

Bridgeport.    Conn. 

spring  that  Is  to  be  wound.  If,  however,  only  the  length  or 
dlnmeter  la  changed  and  not  the  shape,  this  same  cam  can 
he  used  by  making  the  necessary  adjustments  previously 
described. 

In  order  to  facilitate  the  removal  and  Insertion  of  these 
rania  they  are  made  In  halves  (aee  Fig.  10).  each  part  being 
supplied   with  a  slot   to  receive  a  cap-screw   that  engages  a 
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collar  rigidly  secured  to  the  shaft.  In  the  making  of  barrel, 
cone  and  similar  shaped  springs,  in  order  to  permit  free  re- 
ciprocation of  the  slide  carrying  the  rolls,  the  cap-screws 
must  be  loosened.  This  leaves  the  slides  free  to  be  controlled 
in  their  movement  by  connecting  links  and  a  bellcrank  lever. 
One  arm  of  the  bellcrank  lever  carries  a  roll  which  engages 
with  the  periphery  of  the  cam,  whereas  the  other  is  adapted 
to  engage  in  the  slides.  The  adjustment  of  stud  B,  in  the 
slot  in  the  bellcrank  lever  C,.  Fig.  10,  enables  various  sizes 
and  lengths  of  cone  and  barrel  springs  to  be  wound;  this  also 
allows  the  use  of  different  sizes  of  wire  without  changing  the 
cam  A„  provided  of  course  the  style  of  spring  is  not  changed. 
To  change  from  winding  left-  to  right-hand  springs,  the 
position  of  the  rolls  0  and  Q,  Fig.  9,  must  be  reversed  from 
that  shown  by  the  full  lines  in  Fig.  9,  where  a  left-hand  spring 
is  being  wound.  To  wind  a  right-hand  spring  the  wire  first 
contacts  with  roll  Q  and  is  deflected  upward  as  shown  by  the 
dotted  lines. 

Pitch  Control  Mechanism 

The  pitch  control  mechanism  is  that  part  of  the  machine 
which  regulates  the  distance  in  a  longitudinal  direction  be- 
tween the  separate  coils  of  the  spring.  This  is  effected  by 
means  of  a  pusher  D,,  which  reciprocates  freely  in  the 
hole  in  the  framework  of  the  machine,  and  passes  through 
a  guide  plate  to  preserve  its  proper  alignment.  The  pusher 
is  actuated  from  cam  E^  on  shaft  J,  see  Fig.  11.  This 
cam  engages  with  a  roll  Fj  carried  by  arm  G„  which  is  pro- 
vided with  a  yoke  at  its  inner  end  that  fits  over  shaft  J  to 
hold  the  arm  in  position.  The  outer  end  of  the  arm  Is  pro- 
vided with  a  stud  which  is  adjustable  in  a  slot  in  the  arm  H, 
to  increase  or  diminish  the  throw  of  the  pusher.  It  will  be 
noted  that  the  operating  face  of  the  pusher  D,  is  made  con- 
vex in  order  to  reduce  the  bearing  surface  on  the  wire. 

In  practice,  the  pusher  is  made  broad  enough  to  enable  it 
to  act  upon  the  coils  of  varying  diameter,  and  is  changed  when 
required.  Adjustment  of  the  outer  end  of  the  arm  G,  in  the 
slot  determines  the  amount  that  the  coils  are  separated  from 
each   other,   It  being  understood,   of  course,   that  the  pusher 


springs  for  accurate  work  that  the  springs  are  formed  to  a 
greater  length  than  normal  and  therefore  require  to  be  "set," 
as  the  operation  is  termed,  before  they  are  ready  for  use: 
that  is  to  say,  the  spring  must  receive  what  is  termed  an 
"initial  set"  or  compression.  This  operation  is  ordinarily 
performed  independently  of  the  making  of  the  spring  in  an 
arbor  press.  In  this  machine  the  set  is  accomplished  before 
the  spring  is  cut  off.  /,.  Fig.  2,  shows  the  setting  plunger 
which  is  made  to  reciprocate  in  a  bracket,  the  latter  being 
adjustable   in   the   framework   of   the   machine.     The  plunger 


Fig.   7.     Front  View  of  Baird  Spring  Coiling  Machine   similar  in 
Construction  to  that  shown  in  Tig.  3  but  of  Larger  Capacity 

bears  upon  the  coil  already  formed  and  imparts  a  permanent 
bend  to  the  wire,  thus  separating  the  coil  against  which  it 
bears  the  required  amount  from  the  coil  being  formed.  A 
change  of  cams  E,  is  required  for  various  types  of  springs, 
and  these  must  be  laid  out  accurately  to  produce  the  desired 
result.  This  mechanism,  however,  is  adjustable,  so  that  with 
the  same  cam  quite  a  variety  of  springs  can  be  made.  It  is 
only  when  a  different  type  of  spring  is  wanted  that  a  change 
in  the  cam  is  required. 

The  Setting-  Mechanism 
It    is    understood    in    the    manufacture    of    all    compression 


Fig.    8.     Various   Types   of   Arboi 
Springs 


used  for   winding  Irregular-shaped 
the  Lathe 


is  provided  with  a  detachable  head  which  is  suitably  shaped 
to  pass  within,  and  also  to  support  circumferentially  the  outer 
coil  of  the  spring,  and  is  changed  when  required.  The  plunger 
is  reciprocated  by  means  of  a  lever  J,  which  is  pivoted  to  the 
bracket  and  is  provided  at  one  end  with  a  roll  that  engages 
with  the  face  cam  A',  on  the  shaft  F.  To  provide  for  adjust- 
ment, the  plunger  /,  carries  a  clamp  to  which  a  connecting 
link  is  fastened,  this,  in  turn,  being  fastened  to  the  lever  J,.- 
To  facilitate  changing  from  large  to  small,  right-  and  left- 
hand  springs,  a  plate  is  interposed  between  the  base  of  the 
bracket  and  the  framework,  which  secures  both  brackets  and 
plate  to  the  frame  by  cap-screws. 

During  the  setting  operation  the  attached  end  of  the  spring 
is  supported  by  the  coiling  rolls,  and  it  should  therefore  be 
understood  that  after  the  formation  of  each  spring  the  feed- 
ing mechanism  stops  at  the  instant  the  setting  operation 
takes  place,  after  which  the  cut-off  mechanism  acts.  As  there 
is  always  more  or  less  tendency  for  the  spring  to  buckle 
in  the  setting  operation,  varying  of  course  with  the  style  and 
length  of  the  spring,  the  bracket  carrying  the  plunger  Is 
adjusted  so  as  to  place  the  axis  of  the  plunger  in  proper 
alignment  with  the  spring  being  operated  upon.  This  should 
bring  the  axial  line  of  the  plunger  parallel  with,  but  slightly 
outside  the  axial  line  of  the  spring,  which  has  the  effect  of 
making  it  impossible  for  the  spring  to  buckle  outward  when 
subjected  to  the  action  of  the  setting  plunger,  and  of  giving 
it  the  tendency  to  buckle  inward.  To  take  the  inward  thrust, 
a  plate  is  provided  which  partly  encloses  the  spring  and  is 
adjustably  secured  to  the  bracket  by  means  of  a  cap-screw. 
The  Cut-off  Mechanism 

The  cut-off  tool  ilf,  is  adjustably  secured  to  a  slide  A",  Fig. 
2,  which  reciprocates  in  a  bracket.  The  slide  is  dovetailed 
into  the  bracket  in  which  it  slides  and  is  provided  with  ad- 
justable gibs  to  compensate  for  wear.  At  the  rear  end  is  a 
roll  which  engages  with  a  groove  in  cam  L  located  on  shaft  F. 
which  actuates  the  movement  of  the  cut-off  slide.  The  cut-off 
die  lies  within  the  coils  that  are  being  made  and  acts  with 
the  cut-off  tool  in  severing  the  wire.  The  shank  of  this  die 
can  be  adjusted  axially  in  order  to  place  the  cutting  edge  in 
the  proper  relation  to  the  cut-off  tool.  The  cut-off  tool  may 
be  adjusted  longitudinally  with  relation  to  the  slide  by  means 
of  a  screw  and  pin  which  bears  against  the  rear  of  the  tool. 
The  Cut-off   Control 

The  cut-off  control  is  the  mechanism  which  is  brought  into 
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use  in  making  some  cone  springs,  and  also  in  making  some 
special  irregular  shaped  springs  requiring  an  amount  ot  \sire 
In  excess  of  the  nominal  maximum  length  for  which  the  ma- 
chine is  adapted.  Certain  types  of  cone  springs  are  more 
easily  made  in  the  form  of  double  cones,  and  the  cutting-off 
operation  is  performed  alternately  at  the  large  end  of  the 
two  springs  and  at  the  small  end  of  the  two  springs,  or  in 
other  words  the  springs  are  formed  alternately  with  the  large 
and  small  end  first.  This  necessitates  a  cutting-off  operation 
to  separate  the  large  end  of  the  two  springs,  followed  by  a 
cutting-off  operation  to  separate  the  small  ends  of  the  two 
springs. 

To  illustrate  the  use  of  this  cut-off  control,  supose  it  to  be 
operating  on  a  spring  flattened 
at  one  end  only  and  having, 
say,  twice  the  maximum  nor- 
mal length  for  which  the  ma- 
chine is  adapted.  In  this  way, 
all  the  flattening  of  the  two 
springs  would  be  done  at  one 
place;  that  Is,  if  the  spring 
required  two  end  coils  flat- 
tened, then  the  pitch  changing 
cam  could  be  arranged  to  coil 
the  four  ends  or  four  coils 
close  together.  The  cut-ott 
would  take  place  alternately  in 
the  center  of  these  four  closed 
coils,  and  of  course  in  the 
center  of  the  open  coil,  thus 
giving  springs  flattened  at  one 
end  only. 

In  both  of  the  cases  illus- 
trated, it  may  be  found  that 
the  position  of  the  wire  would 
not  be  entirely  in  front  of  the 

cutting  knife  when  the  time  occurred  to  cut  off,  and  that 
it  may  be  necessary  to  move  the  cut-off  knife  a  little  in 
order  to  line  up  with  the  work.  This  is  where  the  cut-off 
control  comes  into  play,  which  changes  the  position  of  the 
holder  or  bracket  that  carries  the  slide  and  cut-off  tool,  the 
change  being  made  automatically.  To  do  this,  the  screws 
fastening  the  bracket  in  which  the  slide  operates  are  loosened 
sufficiently  to  leave  the  bracket  free  to  move  laterally.  The 
automatic  movement  of  the  holder  is  produced  by  means  of 
cam  jV„  Fig.  2,  which  engages  with  a  roll  held  on  an  arm 
pivoted  in  a  bracket,  the  latter  being  secured  to  the  frame- 
work of  the  machine.  This  arm  carries  the  controlling  rod 
0„  which  passes  through  the  framework  to  operate  the 
cutting-off  slide  bracket. 


CRANKSHAFT  FOR  TWO-CYCLE  INTERNAL 
COMBUSTION  ENGINES* 

BY    D.    O-    BARRETT^ 

In  the  April,  1910,  number  of  Machinery,  the  writer  pre- 
sented some  formulas   for  crankshafts,  applying  to  the  four- 
cycle engine.     Since  that  time,  another  engine  has  appeared 
on   the   market,   the   success   ot   which   is   unquestioned,   and 
which  is  rapidly  replacing  many  of  the  engines  using  gaso- 
line as  a  fuel.     This  is  the  two-stroke  cycle  oil  engine.     The 
formulas    presented    in    the    following    will,    of    course,    be 
equally   applicable  to  the  two-stroke   cycle  gas   engine.     The 
two-stroke   cycle   engine,   having  a  power   stroke    for   every 
revolution,    is    much    smoother 
running    than     the     four-cycle 
engine     and      produces      more 
power  for  the  same  piston  dis- 
placement.    The  production  of 
power,  however,  is  not  double 
that   of   the    four-cycle   engine 
having    the    same    cylinder    di- 
mensions, because  the  effective 
stroke  is  less  than  the  actual 
stroke  on  account  of  the  length 
of    the    ports    in    the    cylinder 
wall.      The    scavenging    is    not 
as  perfect  as  in  the  four-cycle 
engine  where  two  extra  strokes 
are    employed    to    exhaust    the 
burned    gases    and    draw    in    a 
fresh  charge. 

Oil  engines  are  liable  to  pre- 
ignitions  and  excessive  internal 
pressures  and  must,  therefore, 
have  crankshafts  of  ample  size 

Diagram   iUustrating   Operation  of  the   CoiUng  Mechanism  ^^    withstand     the    Stresses    im- 

posed  upon  them.  The  following  formulas  are  derived  from 
actual  practice  and  are  based  upon  the  results  of  an  investi- 
gation into  this  particular  field  for  a  firm  building  this  style 
of  engine. 

The  general  crankshaft  formula  has  the  following  form: 
B=S 

=  C  (1) 

2D' 
B  =  bore  of  cylinder  In  inches; 
S  =  stroke  of  piston  in  inches; 
D  =  diameter  of  crankshaft  in  inches; 
C  =  a  constant. 
This    formula  is   based   oi;^  the   fact   that   the   force   of   the 


Think  out  your  work  and  work  out  your  thoughts. 


•  Spo  also  MiniiSKRY.  April.  ISllO.  'Tho  CnloolntU 
Intornal  Coinhnatlon  Enelncs."  anil  MACniNFRY's  Re 
•Fomnilaa  and  I>nta  for  (!as  Engine  Design."  Chap 
for  Internal   Comlmstion   Englnee.'* 

t  AdilrrsN:        T'J!)   South    Mnln   St..    Lima,   Ohio. 


of  Crnnkithflftfl  for 
renpo  Rook  No.  Or,, 
r    III.    "Crankshifi. 


Tig.    10.     Dixram   illuitrallni   Aetlitn   of   tht   Diami>t»r  Control  K«chanU 


Fn     11.     Diagram    illuatrating    Operation    of    Pilch    Control    Mechaniam 


October,  1914 


MACHINERY 


119 


11 

10 

9 

I    8 
o 

z 

t  ' 

< 

X 

CO    6 

< 

g    5 

o 
a:    4 

H 

1    3 

a 

2 

1 
0 

40 

ery 

-^^ 

^^^ 

;4 

-4 

::^ 

^ 

^^ 

-;::::::;; 

^>^ 

::S> 

-^ 

^ 

g 

r>^tS 

^ 

^ 

n 

^ 

•— -- 

-^» 

qv^^'  'T 

^,^ 

:;;^ 

^'-S 

_, 

^ 

S 

^^ 

^--^ 

^ 

,s" 

,r=," 

tv-^ 

\^^ 

^<^ 

C^ 

r-n^ 

N^^"' 

^ 

— i:::^ 

::; 

1-16 

^\>-^ 

^ 

1 

^  ^^ 

:^ 

^^ 

■^14 

1 

1 

•-^^^ 

■C-t 

12 

, 

24. 

rt 

^ 

t^I— -"^ 

0 

i;;;;;!. 

1 — r' 

22-^ 

JS:^ 

^^ 

-::^ — ■ 

— ' 

16- 

. — ■ 

f — ■ 

12— 

1^ 

^:::::^ — - 

ia^ 

==^ 

"^ 

8 

1 

I 

i 

— 

-- 

6                  7                8                9              10            11             12            13           14            15           IG          17           13          19          20          21          22         23 
BORE  OF  CYLINDER,   INCHES 

24 
JJac/i/i 

Fig.   1.     Diagram  for  finding  Shaft  Diamete 


"-A- 


explosion  is  proportional  to  the  square  of  the  bore,  while 
the  lever  arm  about  which  the  force  acts  is  equal  to  one-half 
the  stroke.  The  resisting  moment  of  the  shaft  is  propor- 
tional to  the  cube  of  the  diameter.  Formula  (1)  may  be 
reduced  to  the  form: 

(2) 
2(7 

The  value  of  the  constant  in  Equation  (1)  was  determined 
from  a  large  number  of  existing  crankshafts  as  equal  to  8. 
This  was  found  to  be  an  average  representative  value.  By 
substituting  this  in  Equation  (2)  and  simplifying  the  ex- 
pression, we  have: 

I)  =  0.4  ■VE'8.  (3) 

Now,  the  stroke  is  usually  expressed  in  terms  of  the  bore, 
so  that  we  may  say  that  S  =  a  X  B  ,•  then : 

Z)  =  0.4B'^a7  (4) 

Then,   if  a;  =  0.4  -^a,  we  have  B  =  xB. 

The  accompanying  table  shows  the  values  of  x  for  dif- 
ferent values  of  a  for  various  proportions  of  stroke  to  bore. 
Fig.  1  shows  a  diagram  by  which  the  shaft  diameter  may 
be  found  directly  without  calculation.  Locate  the  bore  on 
the  lower  horizontal  line,  then  follow  a  vertical  line  up- 
ward to  the  diagonal  line  representing  the  stroke,  and  from 


there  follow  a  horizontal  line  to  the  left  of  the  diagram 
where  the  diameter  of  the  crankshaft  is  found.  For  ex- 
ample, an  engine  having  a  12-inch  bore  and  18-inch  stroke 
should  have  a  shaft  diameter  of  5%   inches. 

The  length  of  the  main  bearings  should  be  about  twice 
the  diameter  of  the  shaft.  The  diameter  of  the  crankpin  is 
usually  made  about  1%  times  the  diameter  of  the  shaft. 
The  length  of  the  pin  may  be  less  than  its  diameter  and 
may  be  obtained  from  the  formula: 
0.22  B- 
L  = (5) 

in  which 

L  ^  length  of  pin  in  inches; 
B  =  bore  of  cylinder  in  inches; 
d  =  diameter  of  pin  in   inches. 
If  Equation    (5)    gives  a  low  value,  the  length  of  the  pin 
is  usually  made  practically  equal  to  the  diameter. 
Crank  Webs 
The  crank  webs  must  not  only  be  heavy  enough  to  act  as 
beams,  in  themselves,  but  must  also  be  large  enough  so  that 
the  crank,  when  considered  as  a  beam  from  end  to  end,  will 
have  a  minimum  distortion.   When  cranks  are  weak  in  this  re- 
spect,   the    distortion    is    noted    in    the    irregular    motion    or 
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of    Crank    Web 
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wobbling  of  the  flywheels,  and  this  is  the  cause  of  the  break- 
age of  many  flywheels  and  shafts.  Many  cranks  have  webs 
thick  enough  in  the  direction  of  rotation,  but  too  narrow  in 
width.     The  ratio  of  thickness  to  width  of  web  should  be  at 

TABLE  OF  FACTORS  X  FOB  VARIOUS  VALUES  OF    a 


'    1     ' 

a 

X                        a 

- 

0.9      '      0.386 

1.0  1      0.4(10 

1.1  0.413 

1.2 
1.3 
1.4 

0.425              1.5 
0.436              1.6 
0.448              1.7 

0.4.'i8 
0.468 
0.477 

.U.lW.r,,,,-!/ 

least  2.2.     The  following  equations  for  the  crank-web  dimen- 
sions give  suitable  proportions: 

f  =  0.52-^B'S  (6) 

t 

b  = (7) 

2.2 
In  which 

<  =  thickness  of  web  in  inches; 
B  =  bore  of  cylinder  in  inches; 
S  =  stroke  of  piston  in  inches; 
b  =  width  of  web  in  inches. 

The  thickness  of  the  web  may  also  be  expressed  in  terms 
of  crankshaft  diameter,  since  both  are  functions  of  the  bore 
and  stroke: 

t  =  1.3D.  (8) 

Fig.  2  shows  a  diagram  for  finding  the  dimensions  of  the 
web.  It  is  used  in  the  same  manner  as  the  one  for  the 
crankshaft  diameters.  After  having  followed  the  vertical  line 
from  the  bore  to  the  diagonal  line  for  the  stroke,  the  thick- 
ness of  the  web  is  found  to  the  left  of  the  diagram  and  the 
width  to  the  right.  For  example,  for  an  engine  of  12-lnch 
bore,  18-inch  stroke,  the  thickness  of  the  web  would  be  about 
7^\i  inelu'S  and  the  width  .I'i   inches. 

MULTIPLE    SLOT    MILLING    ATTACHMENT 

An  interesting  attachment  for  milling  T-slots  in  milling 
machine  tables  is  used  in  the  plant  of  the  Rockford  Milling 
Machine  Co.,  Rockford,  111.  By  the  use  of  this  attachment 
it  is  possible  to  complete  the  milling  of  the  T-slots  in  one 
traverse   of   the   table.     Referring   to   Fig.    1,   which   shows   a 


Fit.    1.     Attachment   attod   to  ■    Rockford    MIMInic  Machine  for 
iniMlnf  Three  T-lloti   >t    One   Bettinc 

Kpnernl  view  of  the  machine  and  nttnchment,  It  ran  bo  seen 
thnl  this  attftchmcnt  cnrrloH  threr  liead.M  for  holding  the  mill- 
ing rutters.  the  latter  bring  driven  by  a  long  helical  gear 
moiihlng  with  bronze  hrllral  gears  on  the  vertical  milling 
spindles.  The  three  milling  heads  arc  adjustable  along  tho 
base  of  the  nttarhment  and  are  held  In  the  desired  position 
by  clamping  blocks  and  screws.  There  are  three  different 
positions  of  the  slots  In  the  various  sizes  of  tables  produced 
by    this    company,    so    Ihf    heads    have    three    corresponding 


positions,  and  to  locate  them  tapered  pins  are  put  in  from 
the  rear,  fitting  in  the  head,  and  are  then,  of  course,  clamped 
in  position  by  means  of  the  screws  which  bind  on  a  tapered 
wedge. 

In  preparing  the  milling  machine  table  for  T-slotting.  the 
three  slots  are  first  milled  with  a  set  of  gang  cutters,  leaving 
about  1/16  inch  on  the  side  of  the  slot  for  finishing.  The 
milling  table  is  then  taken  to  the  machine  shown  in  Fig.  1, 
where  the  T-slots  are  finished.  The  guiding  portions  of  the 
slots  are  finally  finished  on  a  planer,  which  has  been  found 
to  be  the  most  accurate  way  of  doing  this  work. 


howing  the  T-slot  Cutters  and   Attachment 


The  fixture  itself  is  carried  on  the  over-arm  of  the  machine 
and  is  bolted  to  the  flange  of  the  column.  It  is  also  ad- 
ditionally supported  from  the  knee  by  the  bearing  block 
shown,  which  is  bronze  bushed  and  is  clamped  to  the  sup- 
porting arm  brace.  This  arrangement  forms  a  very  rigid 
support  for  the  cutter-head,  and  enables  the  T-slots  to  be 
completed  in  one  cut.  On  this  particular  table,  which  is  42 
inches  long,  the  T-slot  is  1  inch  wide  and  "-j  inch  deep.  The 
actual  time  to  cut  three  of  these  slots  is  fourteen  minutes. 

The  end-milling  cutters  are  provided  with  No.  7  Brown  & 
Sharpe  taper  shanks,  and  are  ground  on  the  end  after  the 
taper  has  been  ground  so  that  all  cutters  stand  out  the  same 
distance.  The  work  is  clamped  to  the  table  by  means  of 
V-blocks  fitting  on  the  under  side  of  the  table,  and  is  located 
by  a  V-plate  which  fits  over  the  vees  of  the  under  side  of  the 
milling  machine  table  and  is  provided  on  its  under  surface 
with  a  tongue  fitting  in  the  T-slot  on  the  regular  table.  This 
keeps  the  table  parallel  with  the  traverse  of  the  milling  ma- 
<liine  table  upon  which  the  Work  is  accomplished. 

D.  T.  H. 

*  •     • 

Forged  manganese  bronze  worms  run  with  steel  planer 
table  racks  and  are  used  notwithstanding  the  comparatively 
high  cost  of  the  bronze.  While  the  cost  of  the  bronze  is 
much  higher  than  casehardened  machinery  steel,  both  as  re- 
gards the  rough  forging — It  being  28  to  30  cents  a  pound — 
and  the  labor  of  cutting,  the  final  result  Is  found  superior 
by  one  machine  tool  builder  who  has  tried  both.  He  has  been 
unable  to  caseharden  large  worms  without  distorting  the 
threads  and  the  walls  of  the  hole.  Grinding,  of  course, 
would  correct  the  inoqualltles  but  it  would  remove  most  of 
the  hard  case  and  would  be  an  expensive  process.  It  Is  found 
cheaper  to  use  a  high-priced  manganese  bronze. 

•  •     • 

Tests  made  In  France  and  reported  In  Lc  Ocnie  Civil  Indi- 
cate that  when  holes  are  drilled  and  then  reamed  In  soft 
steel,  the  metal  between  the  holes  Increases  on  an  average  of 
nine  per  cent  In  Its  ultimate  strength  and  twelve  per  cent 
In  Its  elastic  limit.  This  condition  Is  explained  as  being  due 
to  the  fact  that  tho  metal  is  compressed  and  thus  offers  a 
higher  tensile  resistance  to  rupture.  Hence,  If  several  holes 
are  drilled,  so  as  not  to  Injure  the  material  as  In  punching, 
tho  average  tensile  strength  of  the  section  across  the  holes 
per  unit  area  of  metal  will  be  higher  than  before  the  holes 
were  drilled. 
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METHODS    OF    EXCLUDING    CHIPS    AND    GRIT,    AND    AVOIDING    BRXHSES    CAUSED    BY    DROPPING    TOOLS 


BY  JOSEPH   HORNER* 


Fig.    1.     Devices   for  protecting  Slides   of  Lathes   and   Grind 


THE  protection  of  the  sliding  and  running  parts  of  ma- 
chine tools  is  a  subject  to  which  more  and  more  atten- 
tion is  being  paid.  The  legitimate  wear  of  rubbing 
surfaces  when  supplied  with  a  film  of  lubricant,  takes  place 
at  an  extremely  slow  rate;  but  as  soon  as  any  foreign  matter 
in  the  way  of  chips,  grit,  or  grinding  dust  gains  access,  wear 
and  scoring  proceeds  quite  rapidly.  The  extent  to  which  the 
presence  of  chips  or  gritty  matter  can  be  tolerated  often  de- 
pends on  the  class  of  machine  and  the  work  produced  on  it. 
A  massive  lathe,  drill  or  other  tool  producing  large  chips  does 
not  suffer  appreciably  from  having  the  chips  drop  on  slide- 
ways  because  they  cannot  get  between  the  working  surfaces, 
nor  would  a  moderate  amount  of  small  grit  damage  the 
slides  to  any  great  extent.  In  such  a  tool  as  a  fine  grinding 
machine,  however,  a  very  minute  amount  of  dust  or  grit  in 
the  bearings  or  slides  would  materially  affect  the  running 
and  quickly  ruin  the  bearings,  while  the  accuracy  and  pre- 
cision of  operation  would  immediately  suffer.  From  this  it 
will  be  evident  that  the  same  degree  of  protection  is  not  neces- 
sary in  all  cases,  and  many  of  the  devices  applied  to  grinding 
machines,  for  instance,  would  be  out  of  place  and  superfluous 
on  some  other  types  of  machine  tools. 

A  vital  difference  between  machines  using  cutting  tools  for 
the  removal  of  metal  in  the  form  of  chips,  and  those  which 
employ  grinding  wheels,  is  that  in  the  former  there  is  usually 
no  floating  metal  in  the  air  (the  case  of  cast  iron  dust  being 
excepted)  while  in  the  latter  the  machine  may  be  more  or 
less  enveloped  in  an  atmosphere  of  fine  dust  which  finds  its 
way  into  every  unprotected  part.  The  difference  is  of  vital 
importance  when  the  question  of  protecting  various  bearings 
and  slides  is  considered;  and  it  is  found  essential  in  the  best 
classes  of  grinding  machines  to  arrange  coverings  of  various 
kinds  to  guard  against  the  possibility  of  dust  entering  any 
of  the  rubbing  parts.  For  this  reason,  it  is  never  advisable 
to  operate  grinding  machines  close  to  ordinary  machine  tools 
which  are  not  so  fully  supplied  with  protective  devices;  the 
grinding  department  should  be  enclosed  and  separated  from 
other  departments.  An  exception  occurs  in  many  tool-rooms 
where  various  high-class  tools,  including  grinders,  are 
grouped  together;  but  in  this  case,  it  will  generally  be  found 
that  the  lathes  and  other  machines  are  better  equipped  with 
means  for  the  exclusion  of  dust  than  is  usual  with  ordinary 
manufacturing  tools.  This  is  partly  because  grinding  attach- 
ments are  frequently  employed  on  the  slide-rests  of  fine  lathes 

♦  Address:    ■l.j  Sydney  BIdgs..  B.ith.  Engl.ind. 


and  so  the  bearings  and  slides  are  necessarily  protected  more 
completely  than  would  otherwise  be  necessary. 

Another  class  of  protection  is  that  against  damage  done  by 
having  tools  or  the  work  dropped  onto  bearing  surfaces,  gears 
or  other  parts  of  the  mechanism.  Such  protection  is  af- 
forded, to  a  large  extent,  by  the  practice  of  guarding  the 
gears  and  other  parts  to  prevent  injuring  the  workman;  but 
where  such  guarding  is  not  provided,  special  devices  or 
modifications  in  construction  are  frequently  made  to  render 
it  impossible  to  touch  an  important  bearing  surface.  It 
must  be  borne  in  mind  that  an  operator  is  always  tempted  to 
lay  a  tool,  spanner  or  piece  of  work  temporarily  upon  some 
part  of  a  machine,  where  its  presence  is  undesirable  or  where 
damage  may  be  caused  if  it  falls  off.  Certain  parts,  such  as 
slides,  are  sometimes  built  with  rounded  tops  to  discourage 
this  practice;  and  some  faces.  Including  those  with  gradua- 
tions, are  sunk  below  the  general  level  or  protected  with  an 
overhanging  lip,  so  that  they  can  be  seen  but  not  touched. 

A  factor  which  assists  in  the  protection  of  bearing  sur- 
faces against  damage  is  that  of  arranging  the  lubricating  sys- 
tems for  bearings  and  slides  in  such  a  manner  that  foreign 
matter  is  always  carried  outward  by  the  flow  of  oil,  and 
never  has  an  opportunity  of  remaining  long  in  a  situation 
where  it  would   cause  scoring  and  wear.     Where   this  prac- 


Fig.    2.     Designs   of    Dustproof    Washers   and    Adjusting   Nuts 


Fig.   3.     Different  Forms   of   Overlapping   Constructions   for 
protecting  Shaft  Bearings 

tice  is  followed,  any  foreign  matter  is  quickly  removed,  and 
is  either  trapped  in  shallow  channels  or  is  carried  off  to  be 
separated  from  the  oil  in  filtering.  Nevertheless,  clean  oil 
is  an  essential  for  the  lubrication  of  any  class  of  slide  or 
bearing,  and  care  must  be  taken  that  the  openings  where  the 
oil  is  fed  in  (in  the  absence  of  a  pump  system)  do  not  af- 
ford any  opportunity  for  dust  or  grit  to  enter  when  they  are 
opened.  The  simple  oil-hole  is  the  worst  offender  in  this 
respect,  because  it  allows  any  matter  surrounding  the  orifice 
to  fall  or  be  washed  in  with  the  oil.  An  oiler  which  stands 
up  from  tho  general  level  is  much  to  be  preferred,  and  its 
cover  or  cap  should  be  arranged  so  that  it  may  be  opened 
and  closed  without  tending  to  allow  dust  to  fall,  or  be  shaken 
or  washed  into  the  supply  hole.  The  application  of  filtering 
pads  or  wicks  laid  in  contact  with  the  rubbing  surfaces  acts 
as  a  further  precaution  against  the  access  of  grit,  because 
if  properly  fitted,  a  pad  or  wick  absolutely  prevents  tho  trans- 
mission of  any  solid  matter  and  nothing  but  clean  oil  reaches 
the  bearing  or  slide. 
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A  distinction  between 
the  older  practice  and 
that  of  the  last  decade  or 
60  is  noticeable  in  the 
extent  to  which  pro- 
tective devices  are  built 
into  and  embodied  in  the 
design  and  construction 
of  the  machines.  In  the 
older  designs  the  protec- 
tion of  bearing  surfaces 
was  regarded  as  an  unim- 
portant detail  and  im- 
perfect additions  were 
made  in  the  shape  of 
sheet  metal  fittings, 
which  frequently  became 
detached  from  the  ma- 
chine and  were  not  re- 
placed. Now  the  uni- 
versal tendency  is  to  in- 
clude such  fittings  in  the  *"'k.    4.     Methods  of  eicluding  Dirty 

form  of  castings  and  forgings,  so  that  they  must  always  be 
fully  efficient  from  first  to  last,  and  can  never  fail  except 
through  being  broken.  And  where  separate  plates  or  guards 
must  of  necessity  be  fitted,  they  are  so  arranged  with  screws 
and  shoulders  that  displacement  cannot  happen  without 
being  at  once  apparent.  The  highest  developments  along 
this  line  are  naturally  observable  in  precision  grinding  ma- 
chines, but  the  reaction  upon  other  types  of  machine  tools  is 
noticeable.  In  some  grinding  machines  the  only  loose  pro- 
tective fittings  are  those  which  have  to  slide  or  which  must 
be  easily  detachable  for  oiling,  inspection  or  to  provide  ad- 
justment. And  even  in  these  instances,  care  is  observed  that 
the  dust  that  accumulates  around  the  apertures  or  upon  the 
guard  plates  or  covers  cannot  fall  into  the  openings. 

Protective  devices  may  be  classified  roughly  into  four 
main  types.  (1)  Those  of  a  supplementary  nature,  attached 
with  screws  or  by  some  other  means,  but  otherwise  station- 
ary. (2)  Those  embodied  in  the  design  of  castings  or  forg- 
ings and  formed  integral  with  them.  (3)  Those  which  slide 
over  machine  parts  or  telescope  in  conjunction  with  other 
guards.  (4)  Those  of  a  flexible  or  a  rolling  nature,  accom- 
modating themselves  to  the  movements  of  slides.  There  is 
much  variety  in  regard  to  the  design  of  each  type  of  de- 
vice— particularly  in  the  first  three  classes — and  in  the  fol- 
lowing article,  a  selection  of  devices  from  various  machines 
will  be  described  to  indicate  the  principles  on  which  the  de- 


vices are  made,  commenc- 
ing with  the  simplest 
forms.  The  most  primi- 
tive form  of  protective 
arrangement  is  that  of 
laying  boards  upon  a 
slide  or  bed,  such  as  is 
often  done  with  lathes  to 
serve  the  double  purpose 
of  guarding  the  surfaces 
and  of  providing  a  place 
on  which  to  lay  a  few 
tools  and  appliances.  The 
boards  are  battened  down 
to  prevent  them  from 
moving  laterally  across 
the  bed,  and  shallow 
ledges  may  be  provided 
to  retain  the  tools,  etc. 
This  practice  is  only 
feasible   when    the   lathe 

Oil  and  Fine  Cliips  from  the  SUdes  jg    yggj    fgr    ^^ork    which 

does  not  necessitate  the  full  travel  of  the  carriage,  and  is 
impracticable  when  a  sliding  and  reverse  movement  takes 
place.  But  in  many  lathes  and  other  machines,  a  saddle  or 
base  will  perhaps  have  but  a  limited  motion,  or  it  may  be 
clamped  stationary  for  long  periods,  as  in  the  case  of  wheel  or 
tire  lathes  engaged  on  repetition  work.  Sheet  steel  or  cast- 
iron  covers  are  more  durable  and  are  preferable  for  wide  slides 
or  beds,  such  as  those  of  large  boring  machines;  the  covers 
may  or  may  not  be  bolted  or  hooked  to  the  traveling  slide. 

The  protection  of  the  smaller  slides,  such  as  those  of  lathe 
slide-rests  or  of  grinding  machines,  is  a  somewhat  simpler 
matter  as  regards  permanence  of  fitting,  because  the  covers 
can  be  made  the  full  length  necessary  to  exclude  chips  or 
dust.  It  is  simply  a  question  of  the  choice  of  a  cover  cast 
integral  with  the  upper  sliding  portion,  or  of  a  separate 
cover  screwed  or  hooked  in  place.  Fig.  1  illustrates  the  two 
alternatives,  the  cover  shown  at  A  being  cast  integral  with 
the  slide,  and  those  shown  at  B  and  C  screwed  and  hooked  in 
place,  respectively.  The  correct  practice  in  these  designs,  as 
with  the  larger  tables  of  some  machines — particularly 
grinders — is  to  have  the  slide,  including  the  end  covers,  of 
sufficient  length  to  always  keep  the  bearing  surface  pro- 
tected. In  the  long  tables  of  plain  and  universal  grinding 
machines,  it  is  sometimes  the  practice  to  cast  the  protective 
ends  on,  and  sometimes  to  have  them  loose  and  bolted  or 
hooked  in  place,  as  shown  at  D.     A  precaution  observed  in 
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the  design  of 
some  covers  is 
to  form  a  slight 
lip  or  hanging 
flange  at  the 
end,  so  that  any 
grit  or  dust 
mixed  with  oil 
or  water  which 
falls  or  is 
washed  over  the 
end  will  not 
creep  along  un- 
derneath  the 
plate  and  so 
reach  the  bear- 
ing surface.  A 
rib  for  this  pur- 
pose is  shown  at 
E,  together  with 
the  alternative 
method  shown 
at  F,  which  con- 
sists of  a  plate 
screwed  onto  the  end  of  the  cover. 

The  troughs  or  oil-lips  which  necessarily  surround  the 
tables  and  slides  of  machines  using  lubricant  play  an  im- 
portant part  in  the  protection  of  slide-ways.  They  extend 
over  the  ways  and  prevent  chips  falling  on  them;  but  when 
the  lip  space  Is  insufficient  or  the  trough  becomes  choked, 
there  is  no  guarantee  against  chips  falling  over  the  edge,  and 
there  is  the  risk  of  the  finer  chips  sliding  over  the  edge  and 
working  down  onto  the  slide-way.  Two  devices  may  be 
adopted  to  prevent  this  contingency:  one  is  to  make  the 
trough  with  a  hanging  lip  on  the  bottom  edge  so  that  the 
cuttings  must  perforce  fall  clear  of  the  slide-way;  the  other 
is  to  make  the  latter  of  slightly  less  width  or  diameter  than 
the  superimposed  one.  The  cross-sectional  view  of  the  grind- 
ing machine  table  shown  at  A  in  Fig.  4  illustrates  the  ad- 
vantage of  a  surrounding  trough  in  preventing  the  access  of 
dust  to  the  ways  of  the  bed  beneath;  and  the  detail  shows 
how  the  continuation  of  the  hanging  lip  prevents  oil  carry- 
ing grit  or  dust  from  creeping  into  the  bearing.  Milling 
machine  tables  are  often  cast  in  a  similar  manner,  with  a 
still  stronger  rib  running  around  underneath,  which  is  an 
important  factor  in  stiffening  the  table.  The  way  in  which 
slides  and  circular  tables  of  moderate  dimensions  are  usually 
overhung  is  shown  at  B,  G  and  D,  the  types  being  repre- 
sentative of  practice  on  milling  and  on  grinding  machines. 
It  will  be  seen  that  three  variations  are  given — a  plain  finish, 
an  underhung  lip  and  an  oil  catching  lip  on  the  lower  slide, 
the  last-named  type  being  necessary  only  when  the  dropping 
of  oil  and  dust  further  down  on  the  machine  must  be  pre- 
vented. When  faces  such  as  these  are  submerged  in  oil, 
there  is  still  provision  for  excluding  dirt  in  the  shape  of  a 
shallow  groove  running  around  to  catch  the  sediment  and  re- 
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tain  it  until 
the  groove  is 
cleaned  out. 

Many  other 
examples  of  the 
protection 
of  sliding  or  re- 
volving surfaces 
by  the  adoption 
0  f  overhanging 
sections  are  to 
be  met  with.  A 
design  in  which 
a  lip  is  cast  on 
the  end  of  a 
planer  table  to 
prevent  the 
chips  from  fall- 
ing onto  the  bed 
is  shown  at  E, 
the  sloping  faces 
diverting  them 
to  right  and 
left;  the  same 
tables  to  throw 
Or, 


device  is  used  in  some  other  kinds  of 
the  chips  away  to  a  place  where  they  are  harmless, 
as  shown  at  F,  a  removable  tray  may  be  hitched  over  screws 
and  used  to  prevent  any  fine  chips  from  dropping  onto 
the  knee  of  a  machine.  The  fact  that  inverted  slides  are 
nearly  always  used  in  machine  tools  helps  to  eliminate  the 
risk  of  chips  remaining  on  them,  because  the  conditions  are 
not  favorable  to  the  retention  of  the  chips.  Another  fact  in 
favor  of  the  exclusion  of  foreign  matter  from  the  shoulders 
of  very  many  bearings  is  that  the  rims  of  pulleys  extend  out 
to  some  distance  on  one  side,  and  so  nothing  beyond  floating 
dust  can  well  gain  access.  In  the  case  of  vertical  shafts,  a 
method  occasionally  followed  is  to  extend  the  bearing  boss 
up  around  the  hub  of  the  pulley,  acting  as  a  sort  of  wall 
against  the  ingress  of  any  foreign  matter. 

The  protection  of  vertical  revolving  faces  affords  scope  for 
much  variety,  regardless  of  whether  the  rotation  occurs  in- 
termittently or  continuously.  Even  in  the  case  of  heads, 
shoulders,  or  washers  which  may  only  need  to  be  adjusted 
occasionally,  it  is  preferable  to  guard  them  against  falling 
or  floating  dust,  or  oil-sodden  matter  which  slides  down 
vertical  faces.  Sinking  the  shoulder  or  washer  a  short  dis- 
tance, as  illustrated  at  A  in  Fig.  2,  is  effectual;  and  the  same 
method  is  followed  with  adjusting  nuts  for  bearings  or  other 
parts,  as  shown  in  the  same  illustration  at  B  and  C.  The 
same  result  is  attained  by  extending  the  front  of  a  bearing 
box  or  bushing  as  shown  at  D.  In  any  of  these  fittings,  it 
is  very  difficult  for  dust  to  gain  admittance  because  the  oil 
which  exudes  continually  from  the  bearing  tends  to  carry  un- 
desirable matter  away,  even  though  it  may  have  collected 
around  the  faces.  When  a  pulley  or  the  flange  of  a  grinding 
wheel  is  adjacent  to  a  bearing,  advantage  is  generally  taken 


Fig.    7.     Guard  for  Knee  Slide  and  Two  Types  of  Water  Shield  for  Use  on  Grinde 
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of  the  fact  to  make  an  overlapping  construction,  either  by  ar- 
ranging the  pulley  or  flange  to  extend  over  a  bushing  or  a 
nut  of  the  bearing,  or  vice  versa.  Various  examples  of  this 
Ivind  are  illustrated  in  Fig.  3;  the  employment  of  a  beaded 
edge  will  be  noticed  in  some  of  these  designs,  the  purpose 
being  to  prevent  oil  and  dirt  creeping  around  to  an  under 
face,  or  the  tendency  to  throw  the  matter  outward  by 
centrifugal  force  in  cases  where  the  bead  Is  on  a  revolving 
member. 

Nuts  on  the  bearings  of  turret  lathes  and  other  machines 
are  sometimes  specially  prolonged  into  a  tube  formation  to 
cover  a  sliding  part,  an  instance  being  seen  at  A  in  Fig.  5; 
it  will  also  be  seen  that  the  chuck  at  the  opposite  side  of 
the  bearing  is  protected  by  a  guard  which  is  made  to  cover 
only  a  little  more  than  halt  the  upper  part  of  the  chuck  and 
may  be  made  with  or  without  hanging  sides  which  are 
carried  straight  down.  Other  devices  fitted  to  running  bear- 
ings are  shown  in  this  illustration  at  B.  in  which  the  width 
of  the  bearing  box  is  less  than  that  of  the  main  casting;  at 
C  and  D,  where  the  adjusting  nuts  are  flanged  to  nearly 
touch  the  rotating  parts;  and  at  £",  wliere  double  security  is 
offered  by  the  construction  because  the  nuts  embrace  the 
shoulders  on  the  spindle  and  the  boss  of  the  pulley  as  well. 
Some  designers  prefer  to  fit  flanged  collars  on  the  spindle, 
as  shown  at  F.  with  the  idea  of  throwing  off  the  undesir- 
able matter  as  the  spindle  revolves. 

None  of  these  devices  absolutely  guard  against  the  en- 
trance of  foreign  matter  because  a  slight  clearance  must 
always  be  left  between  the  running  and  the  stationary  mem- 
bers; but  where  a  spindle  is  flush  with  the  end  of  the  bear- 
ing or  projects  only  to  a  moderate  extent,  absolute  protec- 
tion is  easily  accomplished  by  using  a  covering  cap  or  plate. 
In  large  bearings  the  use  of  a  circular  plate  is  frequently 
adopted,  which  is  held  to  the  end  face  with  screws  as  shown 
at  A  in  Fig.  6;  or  a  stopper  is  lightly  tapped  into  the  bear- 
ing as  shown  at  B.  In  smaller  bearings,  if  a  portion  of  the 
bushing  extends,  a  cap  can  be  fitted  onto  this  bushing  and 
locked  with  one  or  two  screws  as  shown  at  C.  and  another 
device  is  to  make  the  nut  serve  a  double  purpose,  forming  it 
with  a  capped  end  as  shown  at  D.  A  cap  supplementing  the 
adjusting  nut  is  occasionally  more  convenient  when  it  be- 
comes necessary  to  get  at  an  end  adjusting  nut  or  screw 
without  disturbing  the  bearing  nut.  A  typical  fitting  of  this 
kind,  which  is  screwed  on,  is  shown  at  E.  while  a  plain  push 
fit  is  made  in  other  cases.     Another  variation  of  this  device 


,    Splincd   BhaTti 

l8  to  screw  a  protecting  cap  on  and  pass  an  adjusting  set- 
screw  with  lock-nut  attached  through  the  cap,  so  that  al- 
though the  running  bearing  la  guarded,  adjustments  can 
be  made  from  the  outside.  To  avoid  the  clogging  up  of  the 
nuts  with  dust,  cap-nuts  arc  often  utilized  In  plnco  of  ordin- 
ary open  nuts:  and  If  certain  kinds  nf  adjusting  screws  are 
sunk  belfiw  a  surface.  It  Is  host  to  protect  them  with  short 
grub  srrrws.  the  method  being  clrnrly  shown  at  F. 

The  prntcotlon  of  the  ways  of  tables  and  slides  which  run 
on  horizontal  beds  Is,  as  previously  mentioned,  usually  taken 


care  of  by  the  overhang  of  the  upper  parts.  But  floating 
particles  will  find  their  way  where  falling  chips  cannot  and 
it  is  essential  in  some  types  of  grinding  machine  tables  to 
have  a  trapping  arrangement,  made  on  the  same  principle 
as  the  overlapping  flanges  shown  in  preceding  illustrations. 
An  excellent  example  showing  the  method  of  fitting  the  tables 
of  the  Blanchard  vertical  surface  grinders  is  shown  by  Fig. 
9.  Here  a  deep  groove  is  formed  on  the  under  side  of  the 
table,  and  fits  over  a  rim  standing  up  from  the  carriage. 
Water  or  grit  which  may  reach  up  under  the  table  groove  Is 
checked  by  the  slight  ridge  A  and  drops  from  this  down  one 
of  the  holes  in  the  carriage  and  so  to  the  settling  pan  In  the 
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base.  A  hanging  strip  to  protect  the  carriage  slideways  will 
also  be  seen  at  B.  Leather  or  felt  pads  provide  a  means  of 
excluding  chips  from  sliding  ways  or  shaft  bearings  and  are 
fitted  to  slides  of  lathes,  milling  machines  and  grinding  ma- 
chines and  to  certain  shafts  which  cannot  be  guarded  in  any 
other  way.  An  example  of  each  type  of  fitting  is  seen  at  C 
and  D.  the  former  illustration  showing  a  projecting  guard 
with  a  felt  attached  to  make  contact  with  a  bed  slide,  and 
the  latter  a  double  spring-closed  felt  packing  at  the  end  of 
a  bearing  through  which  a  splined  shaft  slides. 

Feed-screws  and  adjusting-screws  very  often  do  not  re- 
quire special  protective  devices,  on  account  of  the  fact  that 
they  lie  within  the  beds  and  slides  and  are  totally  enclosed. 
If  an  end  is  exposed  at  intervals,  this  can  be  protected  by  a 
portion  of  the  cover  employed  for  protecting  the  slide;  or  a 
separate  fitting  in  the  shape  of  a  tube  may  be  applied  as 
shown  at  A  in  Fig.  8.  A  partial  protection,  which  is  suf- 
ficient to  prevent  chips  from  falling  on  a  screw,  is  shown  at 
B:  this  device  is  commonly  met  with  in  screw-cutting  lathes. 
If  a  shaft  is  exposed  between  two  bearings,  efficient  pro- 
ti'ction  may  be  afforded  by  fitting  a  tube  over  the  intervening 
.space.  The  application  of  two  such  pieces  of  tubing  is  repre- 
sented at  C,  this  arrangement  being  compulsory  on  account 
iif  the  necessity  for  sliding  the  pulley  and  its  spindle  end- 
wise to  traverse  a  grinding  wheel  to  and  fro.  The  tubes  fit 
c!<)se  to  the  pulley  bosses  and  so  keep  out  dust.  Another 
fitting  representative  of  many  other  cases  is  that  shown  at 
/'.  consisting  of  a  tube  fixed  on  the  hub  of  a  handwheel,  and 
•  f  sufficient  length  to  cover  the  teeth  and  part  of  the  body  of 
;t  clutch.  Telescopic  action  may  be  desirable  if  the  full 
length  of  a  solid  projecting  tube  Is  not  permissible  or  would 
pi  rlinps  be  unsightly.  Three  or  four,  or  even  more,  sections 
i.f  tube  fitting  one  within  another  may  cover  a  screw,  or  a 
simpler  device  like  that  Illustrated  nt  K  may  meet  the  re- 
<iuirements. 

Flat  or  ctirved  guards  having  a  lelcseopic  action  are  used 
<.n  milling  machines  and  grinding  machines,  the  former  for 
I'ovcring  the  knee  opening,  the  latter  for  preventing  water 
and  grit  from  falling  onto  the  slides  or  splashing  outward. 
Fig.  7  shows  at  A  how  the  steel  guard  strips  are  fitted  In  the 
top  of  a  miller  knee  and  pulled  along  by  the  action  of  a  peg 
riveted  In  to  make  contoct  with  a  screw  on  the  saddle. 
Double  superimposed  strips  B  are  sometimes  provided  with 
pins  nnd  turned  down  edges  to  engage  so  that  the  plates  will 
close  up  or  dr.tw  out  according  to  the  position  of  the  saddle, 
these  being  used  when  a  single  plate  will  not  cover  a  space 
adequately.      Some   designs   of   plain    nnd   universal    grinding 
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machines  do  not  require  telescopic  water-guards  because  the 
headstock  and  tailstock  are  not  fitted  like  those  of  an  or- 
dinary lathe,  i.  e.,  on  a  horizontal  bed,  but  are  set  at  an 
angle  on  ways  which  rise  up  at  the  rear,  and  a  long  solid 
cast-iron  guard  is  formed  in  one  piece  with  the  ways.  This 
guard  is  either  curved,  or  made  with  two  facets  at  an  angle 
to  secure  the  effect  of  catching  the  splash  and  throwing  it 
downward  and  forward.  The  steady-rests  are  set  at  the 
back  of  the  guard  and  reach  over  the  top  and  down  to  the 
required  location.  But  when  the  heads  are  mounted  like 
those  of  a  lathe,  the  guards  are  collapsible,  being  hung  on  a 
rail  as  shown  at  C,  and  hitched  together  with  pins  or  turned 
down  edges  so  that  they  always  remain  together  when  the 
heads  are  separated  widely. 

A  system  of  slide  protection  which  has  been  adopted  to  a 
very  limited  extent  is  the  roller-blind  device;  this  com- 
prises a  wide  roller  mounted  at  the  end  of  a  bed,  and  having 
a  spring  action  to  automatically  wind  it  up.  A  waterproof  or 
oilproof  strip  or  blind  is  attached  to  the  roller  and  at  the 
other  end  to  the  moving  slide.  As  the  latter  travels  to  and 
fro  the  blind  is  drawn  out  or  wound  up,  thus  keeping  the 
slideways  covered.  The  arrangement  is  applied  to  planing 
machines  and  to  surface  grinding  machines.  A  way  of  pro- 
ducing the  same  result  on  much  shorter  slides,  as  those  of 
cutter  grinders,  is  to  attach  one  end  of  a  flap  of  canvas  or 
other  material  to  the  fixed  slide  and  the  other  end  to  the 
moving  slide,  having  the  flap  of  sufficient  length  to  give  the 
maximum  movement  each  way.  An  example  of  the  applica- 
tion of  a  canvas  or  other  apron  is  shown  at  D  hung  down 
around  the  column  of  a  cutter  grinding  machine  to  throw  off 
the  water,  a  principle  which  is  applied  in  other  cases  where 
flexibility  is  essential.  Some  horizontal  spindles,  those  on 
surface  grinders  being  a  case  in  point,  are  protected  with  a 
flexible  waterproof  tube  which  is  sufficiently  loose  or  baggy 
to  allow  of  the  maximum  to  minimum  adjustments  length- 
wise, and  still  excludes  all  water  and  grit.  The  tube  may 
be  kept  out  to  an  approximately  circular  shape  by  a  spiral 
coil  of  wire  inside  to  prevent  it  from  touching  the  revolving 
spindle  or  flange. 

LINCOLN'S   GETTYSBURG   SPEECH    BROUGHT 
UP  TO  DATE 

The  following  parody  of  the  famous  Gettysburg  speech  was 
composed  by  Leon  Rudski,  safety  clerk  in  the  master  me- 
chanic's office  of  the  upper  and  lower  union  mills,  Carnegie 
Steel  Co.,  Pittsburg,  Pa. 

A  few  years  ago  our  industries  brought  forth  a  new  idea 
conceived  by  humanitarian  obligations  and  dedicated  to  the 
workmen's  welfare  by  promoting  "safety  first."  Now  we  are 
engaged  in  a  great  effort  testing  whether  this  idea,  or  any 
idea  so  conceived  and  so  dedicated  can  stand  for  all  ages. 
We  have  about  reached  the  summit  in  promoting  welfare. 
We  have  come  to  a  point  where  we  have  decided  that  this 
safety  first  movement  built  up  and  operated  by  the  indus- 
tries and  supervised  by  the  government,  will  continue  to 
bring  welfare  to  the  workmen  in  the  mills  and  happiness  to 
their  families  at  home.  It  is  altogether  fitting  and  proper 
that  we  should  have  so  decided.  But  in  a  large  sense,  the 
men  having  the  safety  first  movement  at  heart  and  who  are 
looking  toward  the  betterment  of  their  homes  will  profit  by 
the  opportunities  offered  them.  The  present  men  who  are 
struggling  to  perfect  the  safety  first  movement  have  dedi- 
cated to  the  workman  a  humanitarian  purpose  that  com- 
mands the  admiration  and  respect  of  all  mankind.  The 
world  will  little  note  nor  long  remember  what  we  say  here 
but  it  can  never  forget  what  they  did  here.  It  is  for  us  who 
have  not  been  crippled,  to  dedicate  ourselves  to  the  great 
movement  before  us,  that  we  here  highly  resolve  that  the 
efforts  of  the  safety  men  shall  not  be  in  vain,  that  this 
movement  shall  have  a  new  birth,  and  that  all  good  resolu- 
tions for  the  benefit  of  workmen  shall  not  perish  from  our 
land. 

«        4e        * 

The  present  tariff  law  provides  that  all  measurements  of 
wire,  metal  products,  etc.,  passing  through  the  U.  S.  Custom 
houses  shall  be  expressed  in  decimals  of  an  inch,  with  the 
exception  of  steel  strips.  The  measurement  of  steel  strips 
shall  be  by  the  American  or  Brown  &  Sharpe  wire  gage,  this 
being  fixed  as  the  standard.  Under  previous  tariff  laws  the 
Birmingham  wire  gage  was  the  standard  for  metal  products 
measurement. 


IMPORTANT  DETAILS  IN  SOUTH 
AMERICAN  TRADE* 

In  the  substantial  increase  in  trade  with  South  America 
which  the  immediate  future  promises  it  is  highly  desirable 
that  American  manufacturers  should  keep  clearly  in  mind 
some  of  the  cardinal  points  of  difference  between  South 
American  trade  usages  and  those  of  this  country.  It  has,  for 
instanee,  been  emphasized  many  times  that  the  social  feature, 
almost  negligible  in  the  United  States,  is  an  important  factor 
in  trade  relations  in  Latin  America.  Business  is  conducted 
more  slowly  in  general,  correspondence  and  personal  rela- 
tions do  not  perhaps  have  so  much  of  the  "touch-and-go" 
character,  and  in  all  commercial  transactions  more  stress  is 
laid  on  both  the  forms  and  the  spirit  of  courtesy  than  in  the 
United  States.  Traveling  salesmen  will  find  that  they  will 
make  more  progress  by  taking  their  time  in  working  up  a 
personal  acquaintance  with  the  trade  than  by  attempting,  even 
with  the  most  favorable  terms  to  customers,  to  close  a  sale  on 
the  first  visit;  and  a  courteous  letter,  written  in  Spanish 
and  directed  especially  to  the  person  or  firm  addressed  (in 
contrast  to  a  circular  or  form  letter),  will  probably  prove  far 
more  valuable  as  an  accompaniment  of  a  catalogue  and  price 
list  than  the  mere  catalogue  itself. 

Necessity  of  Fair  Treatment  of  South  American  Customers 

It  is  to  be  emphasized  also  that  fair  treatment  of  the  cus- 
tomer by  the  American  manufacturer,  from  the  beginning  to 
the  end  of  a  commercial  transaction,  is  of  the  highest  im- 
portance. In  the  next  year  or  two  American  goods  will  be 
likely  to  penetrate  to  every  remote  corner  of  Latin  America 
where  the  wares  of  civilization  are  in  demand  at  all.  Dealers 
who  have  never  thought  of  the  United  States  as  a  possible 
source  of  supply  for  the  articles  they  handle  will  be  buying 
from  American  exporters,  and  many  will  learn  for  the  first 
time  the  meaning  of  the  label  "Made  in  the  United  States." 
The  custom  of  going  to  Europe  for  certain  lines  of  goods  has 
become  so  thoroughly  established  that  many  South  American 
dealers  have  little  idea  that  their  supplies  can  be  obtained  in 
the  United  States  at  all.  Under  these  circumstances  dealers 
and  consuming  public  alike  will  have  their  first  opportunity 
to  become  acquainted  with  American  wares  of  every  descrip- 
tion, and  it  is  of  the  highest  importance  that  the  impressions 
they  receive,  not  only  as  to  the  quality  of  the  goods,  but  also 
as  to  fairness  of  treatment  by  American  exporters,  should  be 
favorable. 

The  reputation  which  American  tradesmen  and  American 
goods  will  acquire  in  the  next  year  or  so  will  probably  last 
for  a  generation  and  will  have  an  enormous  influence  on  the 
future  commercial  relations  between  the  two  sections.  Latin- 
American  merchants,  as  a  rule,  do  not  lightly  change  from 
firm  to  firm  in  their  purchasing  of  foreign  goods,  and  when 
they  become  assured  of  fair  treatment  from  a  particular  ex- 
port house  their  trade  is  likely  to  go  to  that  house  indefinitely. 
Much  the  same  thing  is  true  of  the  nations  from  which  they 
buy,  and  with  American  goods  once  firmly  established  and 
American  exporters  found  to  be  courteous  and  trustworthy, 
the  future  for  our  trade  in  Latin  America  will  be  assured. 
The  quality  of  American  goods,  so  far  as  they  are  known,  is 
in  general  very  well  liked  in  Latin  America,  and  the  ad- 
vantage which  this  gives  to  American  exporters  should  not  be 
dissipated. 

Importance  of  Following  Packhig-  and  Marking-  Instructions 

Consular  reports  have  from  time  to  time  cited  a  number  of 
points  in  the  commercial  intercourse  between  South  America 
and  the  United  States  in  criticism  of  American  methods,  and 
while  these  criticisms  are  probably  justified  now  in  much 
less  degree  than  formerly,  it  will  doubtless  be  as  well  to  point 
out,  for  the  sake  of  those  new  to  the  trade,  a  few  of  the 
matters  concerning  which  American  exporters  should  be  par- 
ticularly careful.  Perhaps  the  greatest  objection  to  American 
methods  heretofore  has  been  that  detailed  instructions  con- 
cerning packing  and  marking  of  cases,  bales,  etc.,  have  been 
disregarded,  with  considerable  damage  and  delay  as  a  result. 
This  has  been  reiterated  many  times,  and   the  effect  of  the 

•  From   "Dally  Consular  and  Trade  Rciiorts."  August  28.   1914. 
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criticism  is  to  be  seen  in  much-improved  packing  of  Ameri- 
can goods.  In  many  ports  on  the  east  coast,  and  in  practically 
all  on  the  west  coast,  of  South  America,  all  goods  have  to  be 
lightered  to  shore,  and  on  landing  are  sometimes  allowed  to 
remain  exposed  to  the  weather  for  several  days.  The 
necessity  for  strong  boxes  and  crates,  well  reinforced,  is  obvi- 
ous. This  subject  has  been  discussed  in  detail  in  a  publica- 
tion "Packing  for  Export,"  issued  by  the  Bureau  of  Foreign 
and  Domestic  Commerce  and  obtainable  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washing- 
ton, for  15  cents.  Good  clear  marking,  preferably  with 
stencils,  is  of  much  greater  importance  than  is  generally 
realized,  as  the  lack  of  these  marks,  or  their  failure  to  cor- 
respond to  those  in  the  invoice,  often  causes  the  goods  to  be 
held  up  in  the  customs  for  weeks  and  months.  It  is  in  many 
cases  essential  that  the  weight  in  kilograms  shall  be  marked 
on  the  box,  as  the  capacity  of  many  of  the  cranes  is  limited. 
American  exporters  owe  it  to  their  customers  to  look  care- 
fully after  these  details,  especially  if  the  customer  himself 
lays  emphasis  on  the  point,  and  they  will  find  that  attention 
to  these  matters  will  go  far  toward  retaining  the  good  will 
and  trade  of  a  customer  once  obtained. 

Substitution  in  Filliner  Orders— Failure  to  Follow  Samples 
and  Catalogues 

Another  unfair  practice  which  is  sometimes  resorted  to  and 
which  is  particularly  irritating  to  buyers  is  the  substitution 
of  one  type  of  goods  for  another  which  has  been  specified  in 
the  order.  The  needs  of  customers  in  South  America  are 
very  often  peculiar  to  their  district,  and  substituted  goods 
are  in  many  cases  altogether  useless.  When  it  is  remem- 
bered that  it  may  take  a  month  to  send  the  original  order, 
another  month  to  have  the  goods  shipped,  a  third  to  com- 
plain of  the  substitution  or  return  the  article  substituted,  and 
a  fourth  to  get  the  article  originally  ordered,  it  will  be  seen 
that  one  instance  of  this  kind  will  be  likely  to  kill  the 
chances  of  the  particular  manufacturer  concerned  for  an  in- 
definite period.  In  the  same  class  of  actions  is  the  sending 
of  goods  which  do  not  correspond  to  the  sample  or  the  cata- 
logue description  from  which  they  were  ordered.  It  is  in 
nearly  all  cases  a  mistake  to  suppose  that  the  manufacturer 
knows  better  what  a  customer  wants  than  the  customer  him- 
self, but  this  might  be  said  to  be  particularly  true  in  South 
and  Central  America,  where  most  of  the  countries  are  moun- 
tainous and  transportation  offers  special  problems,  and  where 
the  preferences  of  the  people  have  been  accentuated  by  long 
use  of  the  same  kind  of  goods.  A  firm  that  can  be  depended 
on  to  send  the  exact  goods  ordered  will  work  at  a  big  ad- 
vantage in  the  Latin-American  trade. 

Encroachment  on  Field  of  Exclusive  Asrents 
The  granting  of  exclusive  agencies  and  then  the  indis- 
criminate sale  of  products  direct  to  all  comers  is  an  instance 
of  unfairness  that  needs  only  to  be  mentioned  to  be  con- 
demned. There  have  been  many  complaints  that  exporting 
firms  did  not  observe  the  terms  of  such  arrangements,  and 
have  not  only  sold  in  the  territory  granted  to  an  agency,  but 
have  after  a  while  terminated  the  agreement  and  entered  the 
trade  direct  after  the  preliminary  work  and  expense  had  been 
borne  by  the  local  firm.  Practices  of  this  kind  are,  of  course, 
not  conducive  to  the  establishing  of  permanent  trade  rela- 
tions and  will  be  avoided  by  farslghted  concerns.  It  often 
happens,  however,  that  an  American  firm  offends  in  this 
respect  while  acting  In  perfect  good  faith.  It  grants  an  ex- 
clusive agency  to  a  local  concern  In  some  country  and  then 
fills  orders.  In  the  regular  course  of  business,  from  nn  export 
commission  house  that  has  customers  In  the  same  territory. 
Fairness  to  the  local  agent  requires  that  this  should  be  pre- 
vented, but  the  best  method  of  procedure  would  probably  be 
to  have  an  understanding  in  regard  to  the  matter  before  the 
agency  Is  granted. 

The  Quentlon  o(   Credits 

The  matter  of  credits,  however,  does  not  come  under  the 
question  of  fair  treatment,  but  Is  simply  a  detail  of  policy 
In  which  the  American  practice  has  differed  from  the  Euro- 
pean. Americans  .lell  for  cash,  or  on  a  credit  of  one  to  three 
months;    Kuropran!>    allow    three    to    nine    months,    or    even 


longer.  While  there  is  considerable  complaint  that  Ameri- 
can goods  cannot  be  obtained  on  as  favorable  terms  as  those 
from  Europe,  there  are  no  charges  of  unfairness  against 
Americans  on  this  account.  The  difference  has  probably  been 
due  in  large  part  to  the  smaller  interest  in  and  study  of  the 
market  by  Americans  and  the  consequent  lack  of  facilities  for 
collecting  accounts  and  financing  shipments  generally.  With 
banks  of  their  own  nationality  on  the  ground  and  in  intimate 
touch  with  the  commercial  situation,  and  desirous  of  further- 
ing the  trade  of  their  respective  countries  in  every  way, 
English  and  German  exporters  have  felt  safe  in  letting  ac- 
counts run  for  a  considerable  period.  American  exporters, 
on  the  other  hand,  accustomed  to  a  more  rapid  turnover  and 
operating  over  a  long  distance,  often  through  correspondence 
or  foreign  agencies,  have  not  considered  it  wise  to  tie  up  their 
funds  or  extend  credits  to  firms  with  which  they  were  out  of 
touch  for  long  periods. 

For  all  exporters  who  are  new  to  the  field,  or  who  are 
operating  through  salesmen  or  correspondence  merely,  It 
would  probably  be  as  well  to  continue  to  use  caution  in  the 
granting  of  credits.  Financial  conditions  in  many  South 
American  countries  are  not  on  so  sound  a  foundation  as  in 
the  United  States;  and  it  often  happens,  besides,  that  be- 
ginners in  business  who  have  small  knowledge  of  trade  or 
of  their  particular  line  do  not  hesitate  to  lay  in  a  large  stock 
of  goods  on  credit  without  regard  to  future  contingencies. 
The  credit-information  facilities  in  many  countries  such  as 
Argentina  and  Uruguay  are  said  to  be  as  good  as  in  the 
United  States,  but  the  factors  affecting  business  are  perhaps 
more  numerous  and  different  in  character  than  those  in  the 
United  States  and  this  makes  the  granting  of  long  credits 
without  a  knowledge  of  the  country  more  or  less  a  leap  in  the 
dark.  The  whole  credit  situation  is  best  handled  by  a  perma- 
nent agency  of  the  exporter,  which  remains  on  the  ground 
year  after  year,  and  knows  not  only  the  varying  phases  of  the 
economic  situation  but  the  character  and  standing  of  the 
commercial  firms  to  which  they  sell.  Perhaps  the  best  of  all 
mediums  for  keeping  in  touch  with  the  credit  situation  is  the 
permanently  established  American  branch  house  or  agency, 
with  Americans  of  experience  in  charge.  A  firm  with  such 
a  representative  can  afford  to  grant  credit  terms  to  compete 
with  those  of  Europe,  and  will  probably  find  it  advantageous 
to  do  so.  But  others  would  do  as  well  to  go  slowly,  and  at  any 
rate  to  lay  down  a  general  policy  of  extending  credit  only 
after  thoroughly  satisfying  themselves,  from  a  study  of  the 
many  elements  involved,  as  to  the  lengths  to  which  they 
would  be  justified  in  going. 

Appreciation  of  Fairness  by  Latin  Americans 

Other  points  will  come  up  ^s  ^^^  export  trade  develops 
which  the  careful  American  house  will  watch  closely.  The 
essential  thing,  of  course,  is  to  enter  the  trade  with  a  desire 
to  treat  customers  fairly  as  well  as  to  insist  on  fair  treatment 
in  return.  The  old  trade  maxim  "Let  the  buyer  beware"  is 
a  doubtful  policy  under  any  circumstances,  but  particularly 
so  in  dealing  with  Latin-American  merchants.  They  will  be 
found  to  respond  quickly  to  any  evidence  of  a  desire  to  act 
generously  with  them  and  are  as  keenly  appreciative  of  fair 
dealing  as  any  other  people  in  the  world.  It  should  be  further 
noted  that  even  with  the  best  intentions  on  both  sides  mis- 
understandings, due  to  different  trade  customs,  are  likely  to 
arise  and  charges  of  bad  faith  should  not  be  made  hastily  or 
without  investigation.  A  thorough  and  detailed  study  of  the 
elements  that  enter  Into  South  American  trade  will  on  that 
account  be  found  of  high  Importance  to  American  exporters. 
•     •     • 

It  is  mentioned  In  a  recent  Issue  of  the  Standard  (London, 
England)  that  London  now  has  a  woman  consulting  en- 
gineer with  extensive  workshop  and  testing-room  experience. 
She  is  said  to  have  conducted  researches  In  the  laboratory  of 
a  famous  engineer  and  holds  certificates  of  terhnlrnl  educa- 
tion from  well-known  technical  colleges,  covering  the  courses 
In  general  merhanlcnl,  electrical  and  nutomobllo  departments. 
It  Is  further  stated  that  this  very  engineering  lady  is  vexed 
because  no  engineering  society  as  yet  has  admitted  her  to 
membership.  She,  of  course.  Is  allowed  to  attend  the  meet- 
ings, and   frequently  docs  so.  but  vote — no! 
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THE  LARGEST  BORING  MILL  EVER  BUILT 
IN  AMERICA 

At  the  Brooklyn  Navy  Yard  there  has  recently  been  com- 
pleted the  installation  of  the  largest  boring  mill  that  has 
ever  been  built  in  this  country.  This  mill  was  made  by  the 
Niles-Bement-Pond  Co.,  at  the  Nlles  Works,  Hamilton,  Ohio. 
It  swings  36  feet  in  diameter  and  has  a  capacity  of  12  feet 
under  the  tools. 
The  great  swing 
of  this  machine 
is  required  for 
finishing  the 
tracks  of  the  Im- 
m  e  n  s  e  turrets 
carrying  the  14- 
and  16-inch  guns 
of  the  new  bat- 
tleships. The 
mill  will  also  be 
used  for  boring 
cylinders  and 
machining  the 
casings  of  the 
giant  steam  tur- 
bines for  our 
war  vessels.  The 
significant  fea- 
ture about  the 
size  of  this  mill 
is  that  it  is  not 
of  the  so-called 
"extension"  type, 
but  it  is  a 
regular  cross- 
r  a  i  1  machine 
with  an  actual 
swing  of  36  feet 
2  inches  with 
the  housings  in 
a  fixed  position.  An  idea  of  the  size  and  masslveness  can 
be  gained  from  the  fact  that  the  total  weight,  including  the 
motors,  is  665,000  pounds,  or  over  330  tons. 

The   table   is   designed   to   carry   a   weight   of   over   200,000 
pounds.     The  extreme  size  of  the  table,  which  is  34   feet  in 


diameter,  made  it  necessary  to  cast  it  in  three  parts,  the  cen- 
tral and  one  side  section  being  shown  in  Figs.  2  and  3.  The 
three  sections  of  the  table  weighed  225,000  pounds.  The  table 
is  supported  on  conical  rollers  running  in  a  circular  track 
24  feet  in  diameter,  which  is  sunk  in  the  bed.  The  rollers 
are  of  high  carbon  steel  and  fitted  to  the  circular  guide 
frames  to  insure  alignment.  In  addition,  the  table  rests 
in    an     annular    adjustable    bearing    ring    surrounding    the 

central  spindle. 
The  bearing 
ring  is  adjusted 
V  e  r  t  i  c  a  lly  by 
steel  screws. 
The  spindle  is 
centered  in  the 
bed  by  an  ad- 
justable conical 
bushing. 

The  table 
tracks  and  spin- 
dle have  forced 
lubrication  from 
a  pump  operated 
from  the  main 
driving  motor, 
and  the  table  is 
fitted  with  a 
spur  gear  28 
feet  in  diameter, 
which  is  a  semi- 
steel  casting, 
with  teeth  cut 
from  the  solid. 
It  is  driven  by 
means  of  two 
forged  steel 
pinions,  placed 
on  opposite 
sides  of  the  mill. 
The  main  part 
of  the  bed  is  made  in  two  sections,  one  of  which  is  shown  in 
Fig.  4,  and  there  are  two  extensions  attached  to  the  main 
bed.  The  whole  bed  weighed  69,000  pounds  and  the  section 
with  the  extensions,  48,600  pounds.  The  table  tracks  are 
rigidly  supported  by  the  vertical  webs. 
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The  housings,  as  shown  in  Fig.  6,  are  box  castings  ot 
massive  construction,  connected  at  the  top  by  a  heavy  cross 
brace.  Rigidity  is  further  increased  by  a  steel  girder  con- 
necting the  housings.  Each  housing  weighed,  in  the  rough, 
32,000  pounds.  The  cross-rail,  as  shown  in  Fig.  5,  is  about  46 
feet  long  and  weighed  85.000  pounds  in  the  rough.  It  is  a  box 
casting,  and  bolted  to  the  top  is  a  massive  camber  beam,  the 
function  of  which  is  to  stiffen  the  cross-rail  and  take  up  the 
sag  due  to  the  great  weight  ot  the  cross-rail  and  the  heads 
The  combined  depth  of  the  cross-rail  and  the  camber  beam 
is  8   feet. 

The  rail  is  raised  and  lowered  by  means  of  a  30-horsepower 
motor  located  on  the  top  cross  brace  and  connected  to  four 
elevating  screws  of  large  diameter  working  in  bronze  nuts 
The  cross-rail  is  fitted  with  two  heads  for  boring  and  turn- 
ing. The  heads  are  right  and  left,  so  arranged  that  either 
can  be  moved  to  the  center.  They  are  provided  with  gradu- 
ated swivels,  with  worm-gearing  for  setting  them  over  to 
any  angle  on  either  side  cf  the  vertical  of  30  degrees  or  less. 

The  heads  and 
bars  are  pro- 
vided with  rapid 
power  traverse, 
as  well  as  band 
movement  for 
close  adjustment. 
The  rapid  tra- 
\  erse  is  operated 
by  a  lO-horse- 
power  motor  lo- 
cated on  the  top 
brace.  The  con- 
trol of  these  oper- 
ations and  also 
the  engaging  and 
disengaging  o  f 
the  feeds  is  from 
a  platform  at- 
tached to  each 
head,  upon  which 
the  operator 
stands.  The  oper- 
ating levers  are 
interlocking  so 
that  the  rapid 
Tig.  6.    On«  of  the  Honsinga  traverse       cannot 

be  engaged  for  one  head  until  it  is  disengaged  from  the 
other,  making  it  impossible  for  the  operator  on  one  head 
to  accidentally  move  the  opposite  one. 

Eight  reversible  power  feeds  are  provided  for  the  bars  and 
are  operative  in  a  vertical  or  angular  direction.  The  feeds 
for  each  head  are  entirely  independent  and  positive.  Means 
are  provided  by  friction  clutches  to  prevent  the  breakage  of 
the  feed  gearing,  .should  either  bar  or  saddle  encounter  an 
obstruction.  The  main  drive  Is  by  a  75-horsepower  motor, 
and  suitable  speeds  are  provided  for  boring,  turning  and 
facing  operations. 

*     •     • 

AUTOMOBILE   SPRING  WHEEL 

The  pneumatic  tire,  while  one  of  the  most  perfect  shock- 
absorbing  devices  known.  Is  costly  and  likely  to  fall  without 
warning.  A  great  many  mechanical  contrivances  have  been 
Invented  to  do  away  with  the  use  of  compressed  air  In  motor 
tires,  substituting  therefor  springs  in  various  combinations. 
Some  of  these  are  ingenious  and  fairly  effective.  The  best 
dericen  of  this  type  are  so  constructed  that  all  the  springs 
In  the  radial  members  help  support  the  load,  no  matter  In 
what  position  relative  to  the  load  they  may  be. 

The  Illustration  Fig.  1  shows  a  motor  car  equipped  with 
"Perfection"  nutomnhlle  spring  wheels  made  by  the  Perfec- 
tion Automobile  Spring  f'o.,  Indlnnopolls,  Ind.  The  wheels 
hate  traveled  over  five  thousand  miles  and  have  been  sub- 
jected to  the  most  severe  tests,  one  of  which  was  crashing 
them  against  a  curb  at  an  angle  of  45  degrees  Ave  hundred 
times  to  determine  lateral  strength. 


Tig.    1.     Automobile    fitted    with    ■Perfection"    Spring   Wheels 

The  construction  of  the  wheel  is  more  clearly  shown  in  Fig. 
2.  The  spokes  are  composed  of  two  flat  special  chrome- 
vanadium  steel  springs  secured  in  the  hub  by  wedge  blocks, 
and  are  attached  to  the  felloe  by  two  links,  the  ends  of  the 
springs  being  curved  outward  in  order  to  be  attached  to  the 
links  with  the  latter  at  right  angles  to  the  axis  of  the  springs 
when  in  a  normal  position. 

Radial  movement  of  the  hub  relative  to  the  felloe  deflects 
the  springs  as  indicated  by  the  dotted  lines.  Lateral  move- 
ment also  deflects  the  springs,  but  sidewise;  thus  It  is  evi- 
dent that  all  the  spring  spokes  help  support  the  load,  and 
hence  the  load  on  each  wheel  is  supported  by  twelve  pairs  of 
flat  springs. 

Of  course  no  spring  wheel  of  the  rigid  rim  and  solid  rub- 
ber tire  type  can  carry  a  load  with  as  little  shock  as  the  best 
pneumatic  tire.  The  unyielding  form  ot  the  rim  forbids  this, 
but  at  moderate  speeds,  no  doubt,  spring  wheel  construction 
offers  an  acceptable  substitute  for  the  expensive  pneumatic 
tire,  especially  for  delivery  wagons,  light  motor  trucks  and 
motor  vehicles,  in  which  dependability  is  a  prime  requisite. 
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Fig.    1. 

IN  the  design  of  all  kinds  of  cutting  tools,  jigs,  fixtures,  and 
even  machine  tools,  the  chips  produced  by  the  cutting 
action  have  an  influence  which  is  of  great  importance. 
In  these  days  when  the  amount  of  metal  removed  in 
a  given  time  is  so  great  in  comparison  with  what  it 
used  to  be,  the  importance  of  the  matter  is  especially 
emphasized.  In  the  design  of  machine  tools  of  all 
kinds  there  are  a  number  of  points  which  may  be 
traced  back  directly  to  the  disposal  of  the  chips,  for 
example,  the  protection  of  running  or  sliding  sur- 
faces, such  as  the  ways  of  a  turret  lathe.  Some  type 
of  felt  "wipers"  are  generally  used  for  this  purpose, 
as  it  is  out  of  the  question  to  arrange  a  permanent 
guard.  When  machines  are  used  on  cast-iron  work 
some  protection  is  greatly  needed,  as  cast  iron  con- 
tains more  or  less  sand  which  has  an  abrasive  action 
and  therefore  causes  excessive  wear  on  moving  parts. 
Cast-iron  dust  containing  sand  is  nearly  as  de- 
structive as  emery.  The  writer  has  seen  the  ways  of 
a  turret  lathe  so  badly  worn  when  used  in  cast-iron 
chucking,  that  the  depression  could  be  easily  seen 
and  even  felt  with  the  fingers  in  some  places.  Felt 
wipers  on  the  front  end  of  the  turret  slide  would  have 
prevented  a  great  deal  of  this  trouble. 

Gear  guards  are  sometimes  found  necessary  on  ac- 
count of  flying  chips,  even  when  the  gears  are  in  a 
position  which  would  not  require  guarding  for  the 
sake  of  the  operator.  Pans  are  now  cast  as  a  part  of 
the  machine  bed  in  many  cases,  and  adjustable  guards 
are  provided  in  addition,  to  catch  chips  and  direct 
them  into  the  pan.  In  the  design  of  chucks  and 
collets  the  influence  of  the  chips  is  again  apparent, 
for  the  chuck  jaws  are  made  of  such  lengths  that 
they  keep  the  scroll  well  covered  under  normal  con- 
ditions, while  collets  are  protected  by  their  general 
construction.  In  milling  machine  construction  the 
slide  is  well  protected  by  its  general  design,  as  there 


are  no  exposed  ways  on  which  chips  may  find  lodgment.  The 
table,  however,  with  its  T-slots  receives  the  chips,  and  pro- 
vision for  cleaning  is  therefore  necessary.  The  slots,  being 
open  at  both  ends.juay  be  easily  brushed  out.  Table  gears 
are  in  such  a  position  that  no  trouble  is  possible  here.  Index 
heads  for  the  milling  machine  have  all  their  working  parts 
well  protected  so  that  there  is  no  danger  of  chip  troubles  on 
these  mechanisms. 

As  cutting  tools  are  the  great  producers  of  the  chips  in 
question,  it  is  apparent  that  the  matter  of  taking  care  of 
the  chips  must  be  carefully  considered  in  their  design.  The 
flutes  in  a  drill,  for  instance,  are  not  made  for  ornamental 
purposes,  but  are  a  necessity  in  order  to  provide  a  path  by 
which  the  chips  may  find  their  way  out  of  the  hole.  Cutting 
angles  of  various  tools,  their  clearance  and  their  general 
shape  all  have  to  do  with  the  making  and  disposal  of  chips. 
On  steel  work  from  the  bar,  when  a  roller  turner  is  used,  the 
angle  of  the  cutting  tool  controls  the  form  of  the  chip  to  a 
certain  extent,  and  on  heavy  reductions  of  stock  when  a  con- 
tinuous spiral  chip  is  formed,  more  or  less  clogging  of  the 
turning  tool  sometimes  takes  place.  In  order  to  prevent  this 
trouble  the  Jones  &  Lamson  Machine  Co.  brought  out  their 
chip-breaking  turner  a  few  years  ago.  Other  types  of  tools 
are  affected  by  the  chips  in  one  way  or  another,  those  work- 
ing on  internal  surfaces  being  somewhat  more  susceptible 
than  those  used  externally,  on  account  of  the  diflBculty  of  get- 
ting rid  of  the  chips  after  they  are  made.  Speaking  gener- 
ally, internal  tools,  such  as  boring-bars,  which  are  to  be  used 
on  steel  work,  require  much  more  clearance  for  chips  than 
those  which  are  to  be  used  on  cast  iron  or  other  material  hav- 
ing a  short  chip.  Many  a  tool  has  proved  a  failure  on  ac- 
count of  insufficient  chip  clearance. 

Jigrs  and  Fixtures 

There  are  several  points  in  the  design  of  jigs  and  fixtures 
for  interchangeable  work,  which  are  of  interest  in  their  rela- 
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Fig.    3.      Another   Satisfactory   Milling    Fixture 

tlon  to  the  chips;  for  example,  locating  points  or  surfaces 
should  be  so  arranged  that  the  presence  of  chips  will  not 
cause  variations  in  the  location  of  the  work,  and  they  should 
be  easily  accessible  for  cleaning;  threaded  clamp  screws  and 
other  movable  parts  should  be  protected,  as  far  as  possible, 
in  order  to  prevent  trouble  in  operating;  indexing  fixtures 
should  have  the  indexing  parts  so  designed  that  there  can  be 
no  chips  at  important  points;  openings  should  be  made  in  the 
jig  or  fixture  so  that  the  accumulation  of  chips  incident  to 
the  cutting  operations  can  be  quickly  removed. 

Fig.  1  shows  two  views  of  a  drill  jig  for  the  bell-crank  A. 
Prior  to  the  operation  performed  in  this  jig.  the  piece  has 
been  chucked  and  the  large  hub  turned,  and  the  bosses  have 
been  faced.  This  example  shows  a  peculiar  inconsistency.  In 
that  the  chips  have  been  provided  for  In  some  portions  and 
neglected  In  others.  The  casting  is  located  on  the  stud  C 
which  fits  the  previously  chucked  hole  in  the  work.  This 
stud  Is  shouldered  at  H  and  kept  in  place  by  the  nut  and 
washer  shown.  The  U-washer  F.  in  connection  with  the  nut  O, 
makes  rapid  removal  easy.  The  shouldered  portion  of  the 
locating  stud  sets  slightly  below  the  finished  boss  on  which 
the  hub  of  the  casting  rests,  and  Is  relieved  at  £  In  order  to 
prevent  chip  troubles.  As  slight  variations  in  center  dis- 
tances are  permissible,  the  drilled  hole  at  .V  Is  centered  on 
the  boss  at  the  end  of  the  boll-crank  by  mounting  the  bush- 
ing plate  M  on  the  sliding  V-block  L  which  Is  tongued  to  fit 
the  slot  Q.  the  thumbscrew  P  being  used  to  lock  the  block 
In  position.  The  other  biishing  O  Is  fixed  In  plate  ./  and  a 
slotted  clamp  A'  holds  the  work  down. 

One  of  the  peculiarities  of  this  jig  Is  the  fact  that  although 
hole  H  has  been  made  slightly  ovcrslz-e  for  the  egress  of  chips 
formed  In  drilling  the  boss,  no  thought  has  been  given  to  the 
trouble  which  might  be  caused  by  chips  packing  Into  the  slot 
In  the  sliding  block  or  the  groove  In  which  It  travels.  As  a 
matter  of  fact  the  chips  packed  Into  the  slot  In  such  a  way 
BA  to  cause  a  great  deal  of  annoyance,  until  the  operator,  who 
seemed  to  be  of  a  more  practical  turn  of  mind  than  the  tool 
designer,  cut  out  a  piece  of  tin  to  cover  the  slot;  this  helped 
the  matter  considerably.     There  was.  however,  no  remedy  for 


the  packing  in  of  small  particles  of  metal  under  the  block 
itself,  except  the  removal  of  the  sliding  block  from  time  to 
time  to  clean  out  thoroughly  the  groove  in  which  it  moved. 
Failure  to  take  proper  care  of  this  matter  caused  angularity 
in  the  holes,  due  to  the  "cocking"  of  the  block.  This  trouble 
.vas  all  caused  by  chips  and  could  have  been  avoided  by  using 
a  dovetailed  block  with  a  backing-up  screw  or  something  of 
a  similar  nature.  It  will  be  seen  that  in  this  particular  case 
the  tool  designer's  forethought  took  into  consideration  the 
location  of  the  piece,  but  overlooked  the  production  of  chips 
in  their  relation  to  moving  parts. 

Provision  for  Chips  in  an  Index  Milliner  Fixture 

In  milling  machine  work  the  chips  produced  are  inclined  to 
be  rather  fine  and  are  frequently  very  abundant,  so  that  pre- 
cautionary measures  are  of  the  greatest  importance.  A  point 
which  should  not  be  overlooked  is  that  a  milling  machine 
fixture  is  practically  a  part  of  the  machine  itself  when  it  is 
in  use.  and  therefore  must  be  readily  cleaned  without  re 
moval  from  the  table.  Oftentimes  a  fixture  is  completely 
buried  in  chips  and  a  designer  should  bear  this  continually 
in  mind,  so  that  proper  precautions  will  be  taken  to  avoid 
pockets,  recesses,  etc.,  which  might  be  diflScult  to  clean.  In 
indexing  fixtures  special  care  must  be  taken  so  that  there 
will  be  no  inequalities  of  the  indexing  due  to  the  presence  of 
chips. 

Fig.  2  shows  an  index  milling  fixture  for  an  automobile 
clutch  gear  A,  in  which  a  square  hole  has  been  previously 
broached.  The  work  done  in  this  operation  is  the  milling  of 
the  angles  of  the  clutch  teeth.     The  work  is  located  on  the 
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square  stud  B  which  is  split  in  four  places  on  its  upper  end 
and  expanded  by  the  tapered  screw  C  in  order  to  fill  the  hole 
and  avoid  any  possibility  of  chatter  which  might  be  caused  by 
a  loosely  fitting  stud.  The  split  feature  also  acts  as  a  clamp. 
The  stud  is  shouldered  at  G  and  screwed  into  the  upper  part 
of  the  Indexing  portion  D  on  which  the  face  of  the  larger 
gear  rests.  The  index  ring  is  screwed  to  the  under  side  of 
this  piece  and  the  stem  of  part  D  extends  down,  having  a 
bearing  in  base  P.  where  it  is  secured  by  the  collar  and  bolt 
H  and  J.  The  base  is  provided  with  keys  N  which  fit  the 
slots  in  the  table,  and  slots  Q  for  the  holding-down  bolts.  The 
index  ring  (a  detail  of  which  is  shown  at  the  right  of  the 
illustration)  is  of  steel  and  Is  provided  with  four  angular 
slots  F.  The  indexing  bolt  K  is  correspondingly  tapered,  and 
is  tongued  at  the  sides  to  fit  the  base.  A  pin  0  provides  the 
means  of  withdrawal;  it  will  be  noted  that  the  necessary 
movement  is  not  sufficient  to  expose  the  angular  point  and 
thus  allow  chips  to  enter.  Thorough  protection  is  afforded 
both  the  index  ring  and  bolt  by  the  overhanging  portion  of 
the  casting  D.  The  bolt  is  forced  into  position  by  screw  M 
acting  in  the  swivel  L.  This  fixture  is  an  exceptionally 
good  one,  requiring  very  little  care  and  having  ample  pro- 
tection against  chips. 

Another  Example  of  a  Milling  Fixture 

The  work  shown  at  A  in  Fig.  3  Is  a  steel  hub  which  has 
been  previously  bored,  reamed,  turned  and  faced.  The  re- 
quirements for  the  milling  operation  are  that  the  four  slots 
must  be  milled  at  right  angles  to  each  other  and  perpendicular 
to  the  axis  of  the  hub. 

The  base  H  of  the  fixture  on  which  the  work  is  held  is  pro- 
vided with  two  keys  F  which  fit  the  table  T-slots  in  the  usual 
manner,  while  slots  J  are  used  for  the  hold-down  bolts.  Stud 
B,  on  which  the  work  is  located,  is  shouldered  at  G  and  forced 
into  the  base.  Chip  troubles  are  here  prevented  by  allowing 
a  considerable  amount  of  clearance  between  the  lower  end  of 
the  hub  and  the  boss  in  which  the  stud  is  held.  The  fixture 
is  also  of  very  open  construction,  making  cleaning  easy,  as 


Fig.    6. 


Another    Device   for    Vertical    Turret    Lathe    where    Due 
Regard  has  been  given  to   Removal  of   Chips 


Fig.    S.     Well  designed  Devioo  for  Vortical  Turret  Lathe  Work 


all  surfaces  can  be  readily  reached  with  a  brush.  The  two  up- 
rights are  a  part  of  the  base  casting  and  are  finished  at  C  to 
receive  the  flange  of  the  casting.  Clamps  D  are  set  up  by 
means  of  screws  E.  It  will  be  readily  seen  that  there  is  no 
chance  for  chip  troubles  on  these  surfaces  on  account  of  their 
accessibility.  The  indexing  feature  of  this  fixture  is  some- 
what unusual,  as  no  part  of  the  fixture  itself  changes  Its 
position.  After  the  cutter  has  cut  the  first  two  of  the  slots 
in  the  end  of  the  hub,  the  clamps  are  loosened  and  the  work 
is  revolved  on  the  stud  until  parallel  K,  guided  by  lugs  L, 
can  be  pushed  into  position.  The  clamps  are  then  set  up 
lightly  and  the  parallel  removed,  after  which  the  clamps  are 
set  up  tightly.  This  fixture  is  very  satisfactory  In  every  re- 
spect and  is  much  less  costly  than  an  indexing  fixture  hav- 
ing a  revolvable  portion  would  have  been. 

Avoiding  Chip  Troubles  in  Chucking  Work 

In  the  machining  of  work  in  chucking  machines,  turret 
lathes  and  the  like,  there  are  fewer  chances  for  chip  troubles 
in  the  holding  devices,  because  these  are  in  motion  and  this 
has  a  tendency  to  throw  the  chips  out  of  the  way  by  the 
action  of  centrifugal  force.  Nevertheless,  fine  particles  of 
sand  from  cast  iron  or  steel  and  fine  pieces  of  chips  may 
cause  considerable  trouble  unless  proper  precautions  are 
taken. 

The  upper  illustration  in  Fig.  4  shows  an  automobile  piston 
-t  which  has  been  previously  machined  on  the  outside.  In 
this  setting  It  is  to  be  held  by  the  outside  surface  and  bored 
at  B.  It  is  held  in  the  soft  jaws  C  of  a  three-jawed  chuck 
bored  to  receive  It,  a  recess  being  cut  at  D  so  that  locating 
troubles  will  be  obviated.  There  is  nothing  unusual  about 
this  procedure,  as  It  is  common  practice.  A  point  in  design 
which  Is  frequently  overlooked  and  which  sometimes  causes 
serious  trouble  is  the  tail  E  of  the  jaw.  Unless  this  is  made 
long  enough  to  cover  the  operating  scroll  of  the  chuck  per- 
fectly, chips  and  dirt  may  find  their  way  into  the  mechanism 
and  do  consideriible  damage.  The  writer  has  seen  a  chuck 
of  this  type  with  improperly  designed  jaws  so  badly  clogged 
up  with  chips  that  it  was  impossible  to  use  it  until  it  had 
been  taken  apart  and  cleaned. 

The  work  F  shown  in  the  middle  illustration  Is  a  bevel 
gear  which  Is  to  be  machined  on  the  angular  faces.     The  split 
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bushing  G  is  forced  back  on  the  taper  arbor  //  by  the  nut  J. 
The  arbor  itself  is  held  in  a  special  nose  piece  on  the  spindle 
and  has  a  shoulder  L  by  which  the  longitudinal  location  of 
the  work  is  insured.  The  relieved  portion  K  of  the  arbor  is 
of  assistance  in  grinding  the  taper  and  also  a  precaution 
against  dirt  and  chips.  If  used  on  cast-iron  work,  the  split 
bushing  should  be  taken  off  and  thoroughly  cleaned  occasion- 
ally, as  chips  will  find  their  way  into  the  slots  and  between 
the  bushing  and  the  arbor,  thus  causing  eccentricity. 
Troubles  with  expanding  arbor  inaccuracies  may  frequently 
be  traced  to  this  source. 

The  expanding-pin  chuck  shown  in  the  lower  part  of  Fig.  4 
was  designed  for  holding  the  piston  M  by  the  cored  interior. 
Six  radial  pins  .V  were  dovetailed  at  their  inner  ends  and 
were  controlled  by  the  dovetail  slots  R  in  the  cams  Q  which 
were  operated  by  the  rod  0  and  the  sleeve  P.  respectively, 
from  the  rear  end  of  the  spindle.  The  body  of  the  chuck  8 
was  screwed  to  the  spindle  as  shown.  This  chuck  is  an  ex- 
cellent example  of  the  troubles  which  may  be  caused  by  cast- 
iron  dust,  for  although  mechanically  correct,  its  construction 
was  such  that  particles  of  sand,  fine  chips  and  other  foreign 
substances  became  wedged  in  the  dovetails  in  such  a  way  that 
its  operation  was  seriously  impaired.  A  leather  washer  in 
'.he  open  end  helped  matters  considerably  by  preventing  the 
•lirt  from  getting  into  the  mechanism.  In  several  instances 
Sefore  this  was  done,  the  dovetail  portion  of  the  pins  was 
broken  off  by  the  operator  on  account  of  the  excessive  power 
aeeded   to  operate  the  mechanism. 

Avoidintr  Chip  Troubles  in  Vertical  Turret  Lathe  Work 

In  vertical  turret  lathe  work  much  greater  care  must  be 
used  In  the  design  of  tools  and  fixtures  than  in  horizontal 
work,  as  the  chips  naturally  fall  down  onto  the  table  or 
Bxture.  The  table  chuck  on  this  type  of  machine  is  arranged 
with  a  set  of  permanent  sub-jaws,  lying  flush  with  the  table 
top  and  provided  with  a  series  of  slots  in  which  the  upper 
jaws  are  fastened.  T-slots  in  the  permanent  jaws  permit 
juick  and  easy  radial  adjustment  to  approximate  diameters. 
The  scroll  is  well  protected  from  chips,  as  the  permanent  jaws 
extend  out  to  the  edge  of  the  table,  there  being  a  scroll  con- 
trolled movement  of  about  two  inches  which  is  sufficient  to 
take  care  of  any  required  condition. 

When  regular  equipment  and  standard  jaws  are  used  there 
Is  no  necessity  for  special  precautions  regarding  chips,  but 
ivhen  special  tools  and  fixtures  are  used,  considerable  care 
must  be  taken  in  the  design  so  that  the  devices  can  be  easily 
cleaned.  Movable  clamps  of  all  kinds  must  be  so  arranged 
that  thi  falling  chips  will  not  clog  and  interfere  with  their 
use.  Fig.  .')  shows  a  hub  at  .1  which  is  to  be  bored,  faced  and 
turned  on  the  upper  end.  The  work  is  held  in  a  set  of  special 
jaws  B  by  the  outside  of  the  hub,  the  flange  resting  on  the 
three  points  G  on  the  upper  parts  of  the  jaws.  In  order  to 
Increase  production  it  was  desired  to  use  multi-cutting  bars 
as  shown  at  D,  and  it  was  considered  advisable  to  pilot  the 
lower  end  of  the  bar  in  order  to  make  it  more  rigid.  A  bush- 
ing L  was  fitted  to  the  center  hole  of  the  table  and  was  used 
M  a  guide  for  the  pilot  K  of  the  boring-bar. 

As  any  chips  falling  down  and  wedging  around  the  bar 
would  do  a  great  deal  of  damage,  the  end  M  of  the  bushing 
was  made  conical,  while  the  hole  Instead  of  being  rounded  or 
chamfered  as  is  usually  the  case,  was  ground  square  and 
Bharp.  The  result  of  this  procedure  was  that  the  greater  num- 
ber of  chips  did  not  remain  on  top  of  the  bushing,  but  fell 
to  the  table  where  they  did  no  damage.  The  sharp  corner  In 
the  hole  did  not  permit  any  wedging  action  or  drawing  In 
of  chips  around  the  bar  at  this  point.  Another  bar  K  used 
for  finishing  was  piloted  In  the  same  manner,  while  the  float- 
ing reamer  O  was  hung  loosely  at  F  and  piloted  by  the  stem 
H.  The  .ilde-head  tools  were  used  In  (•<uinorllon  with  the  bor- 
ing- and  rranilng-bnrs  as  Indicated  by  the  tool  J. 

In  vertical  turret  lathe  work  heavy  castings  are  frequently 
machined  which  sometimes  require  the  use  of  a  pot  of  some 
sort  as  a  holding  device.  In  ease*  of  this  sort  it  is  very  Im- 
portant to  provide  means  of  cleaning,  both  because  of  the 
rapid  accumulation  of  chips  In  n  pot  of  this  kind,  and  beratise 
of  the  necessity  of  keeping  all  locating  points  clean. 

Fig.  6  Is  a  good  example  of  a  piece  of  work  A  held  In  a  pot 


casting  B.  This  casting  is  centered  on  the  table  by  means  of 
the  bushing  E  which  fits  the  center  hole,  the  fixture  being 
held  down  by  the  bolts  D  in  the  table  T-slots.  The  work  rests 
on  three  points,  these  being  pins  C  in  the  base  of  the  fixture. 
Attention  is  called  to  the  fact  that  the  tops  of  these  pins  are 
rounded  so  that  chips  will  not  lodge  there.  A  series  of  set- 
screws  at  top  and  bottom  are  arranged  as  shown  at  J.  These 
set-screws  are  placed  120  degrees  apart.  It  will  be  noted  that 
the  thread  of  the  screws  is  entirely  protected  from  chips  and 
dirt,  so  that  no  trouble  is  experienced  in  operating,  as  might 
be  the  case  if  a  regular  set-screw  were  used  with  an  unpro- 
tected thread.  Two  boring-bars  and  a  reamer  are  piloted  as 
in  the  preceding  instance,  these  tools  being  indicated  at  O, 
-V  and  M.  The  edge  of  hole  K  in  the  bushing  is  made  sharp 
to  receive  the  pilot  F  and  the  top  of  the  bushing  lies  flat  and 
flush  with  the  fixture.  There  are  three  cored  openings  //  in 
the  walls  of  the  pot,  these  being  large  enough  to  admit  the 
hand  of  the  operator,  so  that  he  can  readily  clean  the  locating 
points  C  and  the  bushing  E,  and  free  the  entire  interior  of 
the  fixture  from  chips  without  trouble. 

The  examples  illustrated  in  this  article  have  been  chosen 
for  their  simplicity,  in  order  to  point  out  the  importance  of 
the  subject  even  under  the  simplest  conditions.  In  fixtures 
of  a  more  complicated  nature,  the  question  of  chips  becomes 
even  more  important,  but  the  same  principles  can  be  applied. 
*     *     * 

A  PUNCH  PRESS  OF  1853 

In  the  factory  of  the  W.  L.  Gilbert  Clock  Co.,  Winsted, 
Conn.,  there  is  a  punch  press  in  everyday  use  that  was  built 
in  1853.  The  maker  was  A.  Alfred,  and  the  press  was  built 
in  the  town  of  Harwunton,  Conn.,  a  few^  miles  from  Torring- 
ton.  The  press  does  not  differ  greatly  in  general  appearance 
from  those  made  today,  except  for  the  large  flywheel  with 
which  it  is  equipped.  This  was  originally  a  handwheel  and 
the  side  of  the  rim  is  fitted  with  holes  so  that  handles  may 
be  put  in,  and  the  press  operated  by  man-power.  Later,  the 
rim  of  the  wheel  was  turned  flat  and  the  belt  applied.  Al- 
though the  frame 
of  the  press  is 
heavy,  it  has  no 
cast-iron  base  and 
is  supported  on  a 
wooden  framework. 
An  outboard  bear- 
ing is  provided  for 
the  right-hand  end 
of  llie  crankshaft, 
and  this  is  also 
supported  by  a 
wooden  framework. 

In  1853  planing 
facilities  were  not 
very  plentiful  and 
it  is  probably  for 
this  reason  that 
the  guides  or  ways 
upon  which  the 
ram  slides  are 
made  in  separate 
pieces  and  held  in 
position  on  the  in- 
side faces  of  the 
frame  by  tongiiing 
them  In  rectangu- 
lar holes.  Kach  of  the  guides  Is 
a  taper  square  key  that  passes  at  right  angles  through 
the  tongue,  and  by  driving  the  keys  in,  the  guides  may 
bo  set  closer  together.  Set-screws  hold  the  guides  in 
their  adjusteil  positions.  The  clutch  Is  operated  by  press- 
ing the  foot  treadle  In  the  usual  way.  This  pulls  out  a  pin 
that  engages  the  heavy  boss  of  the  flywheel  and  thus  causes 
the  crankshaft  to  turn  and  the  ram  to  descend.  The  approxi- 
mate ndjustmrnt  of  the  stroke  of  the  press  Is  secured  by  In- 
serting large  brass  washers  behind  the  adjusting  screw,  thus 
lengthening  the  rnm.  This  press  Is  still  working  every  day 
.Tl   the  Gilbert  Clock   Factory.  C.   L.   L. 
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GENERAL    DIRECTIONS    FOR    SETTING    UP    AND    OPERATING    MODEL    "A"    CLEVELAND    AUTOMATICS 

BY    DOUGLAS   T.    HAMILTONt 

type,  it  is  only  necessary,  of  course,  to  remove  the  pads  and 
replace  them  by  those  suited  to  the  size  of  the  stock  that  is 
to  be  handled.  After  putting  the  chuck  in  place,  the  feed- 
tube  is  then  taken  out  and  the  desired  size  of  shell  or  pads 
inserted.  After  putting  the  chuck  and  feed-tube  in  place,  the 
chuck  is  then  closed  by  hand  and  the  cross-slide  tools  are 
placed  in  their  approximate  positions,  allowing  about  %  inch 
clearance  between  the  front  face  of  the  chuck  and  the  inner 
face  of  the  cutting-off  or  forming  tools. 

Adjusting-  the  Turret  Head 
Following  the  insertion  of  the  chuck  and  feed-shell,  the 
next  move  is  to  adjust  the  turret  head  A  along  the  bed  to  ac- 
commodate the  length  of  work  to  be  turned.  The  operator  is 
shown  making  this  adjustment  in  Fig.  2  by  means  of  the 
screw  B.  The  turret  should  be  advanced  to  full  stroke,  that 
is,  to  its  extreme  forward  position,  by  means  of  shaft  C  oper- 
ated by  the  same  crank  handle  that  adjusts  screw  B.  and  the 
turret  tool  having  the  greatest  body  length  should  be  used  in 
determining  the  position  of  the  turret  head  on  the  bed.  In 
making  this  adjustment,  the  clamping  screws  which  fasten 
the  turret  head  to  the  bed  should  be  relieved;  one  of  these 
screws  is  shown  at  D  and  the  other  is  at  the  front  end  of  the 
turret  head  underneath  the  bed.  These  should  be  securely 
tightened  when  the  turret  head  is  in  the  desired  position. 
Setting:  the  Turret  Tools 
Turning  our  attention  now  to  the  turret,  the  first  tool  to  be 
set  is  the  gage  stop.     This  is  used  for  gaging  the  stock  to  the 

correct  length  and 
should  be  set  in  re- 
lation to  the  cut-off 
tool.  The  proper 
procedure  is  to  meas- 
ure from  the  outside 
face  of  the  cut-off 
tool  to  the  front  face 
of  the  gage  stop, 
when  the  turret  E, 
Fig.  4,  is  advanced 
to  its  extreme  for- 
ward position.  All 
the  other  tools  are 
then  placed  in  the 
turret  in  their 
proper  holes.  In  set- 
ting the  turret  tools, 
the  exact  length  required  for  the  job  is  secured  by  measur- 
ing  from   the   face   of  the   gage  stop   to   the   cutting   tool,  or 


The   Spring  Chuck   is  inserted  hy  removing  the   Hood 
from   the   Nose   of   the   Spindle 

HE  first  step  in  setting  up  a  Cleveland  automatic  screw 
machine  is  to  decide  on  the  best  way  of  arranging  the 
tools  in  rela- 


Fig. 


tion  to  each  other 
and  to  the  work,  and 
to  select  the  types 
of  tools  best  adapted 
to  handle  the  part 
to  be  made.  These 
points  can  best  be  il- 
lustrated by  taking 
specific  examples 
and  drawing  con- 
clusions from  them. 
This  will  be  done  in 
a  following  article. 
It  is  necessary,  how- 
ever, to  first  thor- 
oughly understand 
the  procedure  in  set- 
ting up  the  Cleveland  automatic  screw  machine.  Most  of  the 
work  consists  in  adjusting  cams,  dogs  and  slides,  etc.,  thus 
eliminating  practically  all  calculations.  To  a  large  extent, 
it  is  simply  a  matter  of  adjusting  the  cams  on  the  cross-slide 
drum,  as  well  as  the  cams  controlling  the  variable  tool  feed 
and  the  stock  feed.  This  can  be  done  much  more  easily  on  the 
machine  than  it  can  on  paper  because  no  cam  cutting  is  neces- 
sary. Reference  to  Fig.  4,  which  shows  diagrammatically  the 
various  members  of  the  machine  that  require  adjustment, 
will  illustrate  the  points  just  mentioned.  In  the  following,  the 
method  of  setting  up  a  Cleveland  automatic  will  be  treated  in 
the  order  in  which  this  work  can  be  most  satisfactorily 
handled. 

Changing-  the  Chuck  and  Feed-shell 
Assuming,  for  the  sake  of  simplicity,  that  the  machine  has 
been  torn  down,  that  Is,  that  all  the  tools  and  other  equip- 
ment that  has  been  used  on  previous  jobs  have  been  removed, 
the  first  step  is  to  insert  the  chuck.  This  is  being  accom- 
plished in  Fig.  1.  The  hood  on  the  nose  of  the  spindle  is 
first  removed  by  a  spanner  wrench,  and  the  chuck  is  then  in- 
serted, care  being  taken  to  remove  all  chips  and  heavy  oil, 
which  would  retard  its  action.    When  the  chuck  is  of  the  pad 
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Tig.  4.     Setting  up  the  Cleveland   Automatic  consists  principally  in 
ahiftinp   Adjustable    Cams,    setting    Dogs,    etc. 

from  the  outer  face  of  the  cut-off  tool  to  the  front  edge 
of  the  cutting  tool,  with  the  turret  advanced  to  its  ex- 
treme forward  position,  as  before.  Fig.  3  shows  an 
operator  in  the  act  of  setting  a  box-tool.  He  first  places  the 
box-tool  in  the  turret  with  the  body  in  its  correct  relative 
position  to  the  other  tools  for  clearance;  then  he  sets  it 
lengthwise  by  means  of  a  scale,  as  previously  described,  after 
which  he  tightens  the  clamping  bolts  which  bear  upon  the 
shank  of  the  tool.  No  attention  is  given  to  the  final  setting 
of  the  cutters  in  the  box-tool  until  all  the  tools  have  been 
set  in  their  proper  relative  positions. 

Adjusting-  Cross-slide  Operating-  Cams 
The  cams  for  operating  the  cross-slide  are  of  curved  seg- 
ment form  and  are  held  on  a  drum  F  shown  in  Pig.  5.  The 
procedure  in  setting  these  cams  is  to  first  advance  the  turret 
E  to  its  full  outward  stroke  and  then  bring  the  cross-slide 
by  hand   to   the  approximate  position   that  the   forming   tool 


nd  into  the  Dei 


r-    Crofls-slide    Operating   Drum    are   movrd 
ed  Position  and   then  clamped  by  Cap-t 


will  occupy  when  it  has  finished  taking  a  cut.  The  bellcrank 
lever  O  Is  then  moved  until  the  roll  touches  the  flange  of  the 
cam  drum,  and  a  mark  is  made  with  a  lead  pencil,  Indi- 
cating the  position  of  the  roll  on  the  surface  of  the  drum. 
Then  the  machine  Is  operated  again  by  hand,  rotating  the 
drum  about  onr-hnlf  turn,  and  the  high  point  of  the  forming 
cam  //  1.1  placed  so  that  It  rolnrldcs  with  the  clrruniforenre 
of  the  circle  previously  outllm-d.  The  cam  for  operating  the 
cut-ofT  tool  Is  located  In  the  same  manner,  and  Is  generally 
the  la.it  to  be  set. 

The  relief  cams  /  (only  one  of  which  Is  shown)  that  draw 
the  crosBsllde  to  a  rrntral  position  after  the  forming  and 
cut-off  too'.s  have  finished  their  operations,  are  next  adjusted. 
The  cap-srrrws  ra.ttenlng  Ihrne  cams  to  the  drum  A'  are  re- 
teaaed,  and  the  cams  are  shifted  around  sn  that  the  high 
points  contarl  with  the  roll  and  hold  the  slide  In  the  central 
position,  after  which  the  cams  are  clamped  to  the  drum. 

FIk.  6  shows  the  method  of  adjusting  the  cross-slide  con- 
nertlng-rod    which   controls    the   exact   position    of   the   cross- 


slide  as  required  by  the  movement  of  the  forming  and 
cutting-off  tools.  Two  adjusting  nuts  provided  with  indi- 
vidual locking-nuts  are  on  this  connecting-rod  and  these  are 
adjusted  back  and  forth  in  relation  to  the  central  pin  in  the 
bellcrank  lever  G  in  order  to  carry  the  slide  to  its  exact 
position.  After  making  this  adjustment  of  the  cross-slide, 
the  machine  should  be  turned  one  complete  cycle  by  hand  to 
insure  the  operator  that  each  tool  has  been  properly  placed. 
Making  the  Speed  Changes 
The  next  point  that  requires  attention  is  the  correct  spindle 
speed  to  use.  This,  of  course,  is  governed  largely  by  the 
material  that  is  to  be  operated  upon,  and  to  some  extent  by 


Fig.   6.     The  Adjusting  Nuts  on  the  Connecting-rod  are  for  the 
Accurate   Setting  of   the   Cross-slide  Tools 

the  tools  that  are  to  perform  the  operations.  Fig.  7  illus- 
trates the  method  of  adjusting  the  belt-shifter  dogs  to  obtain 
the  different  spindle  speeds  required  to  suit  the  tools  that 
have  just  been  placed  in  position.  The  operation  of  these 
belt-shifter  dogs  was  clearly  illustrated  and  described  In  a 
previous  article.  When  a  Job  is  to  be  threaded  with  a  spring 
or  button  die,  or  a  tap  is  to  be  used,  it  Is  necessary  to  sot 
these  reversing  dogs  to  reverse  the  spindle  exactly  at  the 
time   when    the    turret   is   at   the    full    forward   position.      In 
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order  to  make  this  adjustment  without  danger  of  injuring  the 
tap  or  die,  the  bar  stock  should  be  removed  from  the  spindle, 
the  turret  advanced  by  hand  to  the  extreme  forward  position 
and  the  belt-shifter  dog  set  to  reverse  the  spindle  at  this 
point;  then  the  turret  is  backed  up  by  hand  and  the  power 
feed  is  thrown  in,  care  being  taken  to  observe  whether  the 
spindle  reverses  just  as  the  turret  starts  on  its  backward 
motion.  If  the  spindle  reverses  a  little  too  soon  or  a  little 
too  late,  the  belt-shifter  dog  is  adjusted  slightly  to  correct  the 
time  of  reverse.  When  it  is  seen  that  the  spindle  reverses 
exactly  at  the  moment  the  turret  starts  on  its  backward 
stroke,  the  adjustment  is  correct,  and  the  bar  stock  may  then 
be  replaced  in  the  machine  and  the  threading  will  operate 
correctly.  No  adjustment  of  this  kind  is  necessary  when  self- 
opening  dies  or  collapsing  taps  are  used,  as  when  the  thread 
is  finished  the  chasers  clear  the  work  and  it  is  not  necessary 
to  reverse  the  spindle.  There  are  several  different  combina- 
tions   and    arrangements    of    spindle    drives    possible    on    the 


Fig. 


Grip 


adju 


Cleveland  automatics,  but  these  have  all  been  described  in  a 
previous  article. 

Making-  Chucking-  and  Feeding-  Adjustments 
Assuming  now  that  the  tools  have  been  set  In  ap- 
proximately correct  positions,  the  next  step  is  to  place  the 
bar  of  stock  in  the  spindle  of  the  machine  and  adjust  the 
chuck  to  its  proper  grip  on  the  work.  This  is  accomplished 
by  means  of  an  adjusting  nut  .4.  shown  in  Fig.  8,  which  is 
located  at  the  rear  end  of  the  spindle.  In  this  illustration, 
the  operator  is  shown  turning  the  adjusting  nut  with  the 
spanner  wrench.     Before   adjusting  this  nut,   it   is   necessary 
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Fig.    10.      Feed   and   Fast   Idle  Movements   of   the   Tools  are   obtained 
by  Shifter  Pins  which  are  Adjustable  on  the  Regulating  Drum 

to  release  the  binding  nut  B  until  compression  nut  A  is  re- 
leased. Adjusting  nut  A  is  operated  until  the  chuck  has  suf- 
ficient grip  on  the  work  to  prevent  it  from  being  shifted 
by  the  action  of  the  turning  tools.  When  it  is  desired 
to  tighten  the  grip  of  the  chuck,  the  adjusting  nut  A  is 
turned  toward  the  right;  turning  it  toward  the  left  loosens 
the  grip  of  the  chuck.  This  direction  is  taken  with  the 
operator  facing  the  spindle  and  standing  at  the  front  of  the 
machine.     When  the  correct  adjustment  of  the  chuck  on  the 


A  Wide  Variation  of  Feed  f 
secured  by  Regulating  Dr 
a  be  adjusted   while   the   Machi: 


Segme 


Dpi 


ad  Cross-slide 

These 
ration 


I.     The    Stock    Feeding   Mechanism    should   be    set    to    give    a 
Greater  Leng-th  of  Feed  than  that  actually  required 


work  is  obtained,  the  binding  nut  B  is  tightened  to  lock  the 
adjusting  nut  in  position. 

The  next  step  is  to  set  the  stock-feeding  mechanism  so  that 
the  bar  will  be  fed  out  to  the  correct  distance.  Fig.  9  shows 
the  method  of  making  this  adjustment,  which  is  secured  by 
shifting  the  position  of  the  stock  feed-rod  head  A  along  the 
shaft  so  that  cam  H  will  engage  with  the  roll  B  at  a  point 
that  will  feed  the  stock  out  to  the  desired  length.  The  last 
V^-inch  movement  of  the  stock  feed-rod  should  take  place 
after  the  chuck  is  opened.  This  will  give  time  for  the  spring 
chuck  to  open  fully  before  the  stock  starts  to  feed  to  the 
gage  stop.  The  stock  feeding  mechanism  should  be  set  to 
feed  about  Vz  inch  more  than  the  job  requires,  and  the  gage 
stop  in  the  turret  will  force  the  stock  back  to  the  desired 
length  just  as  the  chuck  is  closing  on  the  bar. 
Setting  the  Feed  Shifting-  Pins 

The  feed  on  the  Cleveland  automatic  is  changed  from  the 
slow  to  the  fast  speed  through  a  sliding  clutch.  This  is 
secured  by  means  of  shifter  pins  A  and  B  which  are  held  in 
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T-slots  in  the  rear  face  of  the  regulating  drum,  as  shown  in 
Fig.  10.  In  setting  these  feed  shifter  pins,  each  tool  in  the 
turret  is  advanced  by  hand,  that  is  to  say.  the  turret  is  ad- 
vanced so  that  each  tool  is  brought  to  within  about  1/32  inch 
of  where  it  should  start  to  cut.  Then  the  feed  shifter  pin  B 
is  moved  around  in  the  T-slot  of  the  regulating  drum  and 
set  to  shift  the  clutch  to  the  slow  speed  at  this  point.  In  the 
case  of  a  tap  or  die,  the  tool  should  be  brought  to  a  position 
14  inch  from  the  face  of  the  work.  The  feed  shifter  pins  A 
in  the  outer  T-slot  of  the  regulating  drum  control  the  fast  or 
idle  movements  of  the  machine,  and  should  be  set  to  shift 
the  clutch  into  the  fast  speed  at  the  completion  of  each  tool- 
ing cut,  whereas  the  pins  B  in  the  inner  T-slot  control  the 
shifting  of  the  clutch  to  the  slow  speed  and  are  set  to  move 
the  clutch  at  the  point  previously  described. 

One  of  the  many  important  features  of  the  Cleveland  auto- 
matic is  the  regulating  drum,  which  is  used  for  securing 
separate  feeds  for  each  tool  in  the  turret  and  on  the  cross- 
slide,  the  feed  per  revolution  of  the  spindle  being  controlled 
by  segment  cams  which  can  be  adjusted  while  the  machine 
Is  in  operation.  Fig.  11  shows  the  operator  setting  or  adjust- 
ing the  feed  regulating  cams  I.  These  cams  are  attached  to 
the  flange  of  the  regulating  drum  by  means  of  two  cap- 
screws.  The  flange  of  the  drum  is  slotted  to  allow  adjust- 
ment of  the  cams.  By  shifting  the  position  of  the  cams,  any 
desired  feed  can  be  secured  for  each  individual  tool.  Mov- 
ing them  toward  the  outer  edges  decreases  the  feed,  and  in 
the  opposite  direction  increases  the  feed.     The  edges  of  cams 
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/.  through  thf  nifdluni  of  n  bellrrnnk  lever,  Kulde  the 
poiiltlon  of  roll  J  nutomntlcnily  up  and  down  hptwecn  the 
frtrtinn  dlnkx  K  which  drivo  the  turret  drum  and  rnm-shnft. 
This  mnkes  It  posxilbln  to  Increaitc  or  decrease  the  tool  feed  as 
required,  to  Rult  the  material  being  cut  and  the  type  of  tools 
performing  the  operations. 


The  position  of  the  pointer  on  indicator  L  determines  the 
location  of  the  feed  regulating  cams  when  setting  up  a  job  for 
the  second  time.  The  indicator  is  held  on  an  arm  moving  up 
and  down  on  a  post;  this  arm  receives  its  motion  from  the 
bellcrank  lever  which,  in  turn,  is  operated  by  the  cams  on 
the  regulating  drum.  The  position  of  the  pointer  is  recorded 
on  a  record  sheet  shown  in  Fig.  12,  which  should  be  filled  out 
before  changing  to  other  work  and  used  as  a  guide  for  the 
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Fig.    13.     Accurate    Forming   is    secured    by    adjusting   the 
CrosS'Slide    Stop-screws 

operator  when  setting  up  the  same  job  again.  This  record 
sheet  shows  the  position  of  all  adjustable  cams  (see  Fig.  4) 
and  gives  all  the  necessary  tooling  data. 

The  positive  stops  for  the  front  and  rear  of  the  cross- 
slide  make  extreme  accuracy  easily  obtainable.  In  Fig.  13 
the  operator  is  adjusting  the  stop  L  which  controls  the  tools 
held  on  the  front  of  the  cross-slide,  and  the  rear  tools  are 
adjusted  by  stop  K.  These  stops  are  in  the  center  of  the  slide 
and  control  the  exact  position  of  the  tools.  The  method 
of  setting  up  outlined  is  that  followed  by  expert  operators 
of  the  Cleveland  Automatic  Machine  Co.  and  is  considered 
the  most  efficient  practice. 

•  •     * 

PULLINO  PO"WER  OF  BELTS 
Some  time  ago  an  item  appeared  in  M.mimnery  calling  at- 
tention to  the  fact  that  the  pulling  power  of  belts  may  vary 
with  weather  conditions  as,  much  as  50  per  cent,  being  less 
in  damp  weather.  This  statement  was  challenged  in  a  later 
number,  but,  as  a  matter  of  fact,  it  may  be  stated  on  good 
authority  to  be  true.  In  carrying  out  some  tests  with  a  drill 
press,  an  engineer  once  found  it  impossible  to  obtain  uniform 
rosiilts  owing  to  different  belt  tensions.  In  one  case,  for  ex- 
ample, using  a  driving  pulley  about  sixteen  Inches  diameter 
with  a  vertical  belt  to  a  counter  pulley  of  about  the  same 
diameter,  with  an  oak-tanned  belt,  considerably  used,  the  re- 
sults Indicated  that  at  one  time  the  driving  power  of  the  belt 
was  not  more  than  two-thirds  of  what  it  was  at  another 
time;  In  fact.  In  one  Instance,  it  was  only  one-half.  In  view 
of  the  result  of  this  experiment,  where  the  relative  power  de- 
livered could  be  accurately  determined,  there  seems  to  be  no 
doubt  about  the  statement  as  to  the  pulling  power  varying 
with  the  weather  conditions.  With  chrome-tanned  leather 
belts,  the  losses  are  much  less  than  with  oak-tanned  belts. 
Another  curious  result  found  from  these  test.s  was  that  a 
new  oak-tnnned  belt  would  pull  only  about  50  per  cent  of  what 
nn  old  belt  would.  Moreover,  planer  operators  know  that 
there  Is  considerable  trouble  with  pinner  belts,  owing  to 
weather  conditions,  as  planers  will  not  reverse  as  rapidly  In 
damp  weather  as  when  the  atmosphere  Is  dry. 

•  •     • 

The  locks  of  the  Kaiser  Wllhelm  Canal  In  Germany, 
which  Is  playing  an  Important  part  In  the  naval  strategy  of 
the  present  war,  are  the  largest  In  the  world,  being  72  feet 
longer  and  .18  feet  wider  than  the  locks  of  the  Panama  Canal. 
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EDGE  RADIUS   OF  DRAWING   DIES 

BY    FRITZ   SPARKUHL* 

C.  H.  Rowe  of  Milwaukee,  Wis.,  contributed  to  Machinery 
for  April,  1911,  diagrams  showing  different  edges  of  sheet 
metal  drawing  dies  and  invited  a  discussion  of  the  method  of 
determining  their  proportions.  In  reply,  I  offer  the  following 
formula  for  determining  this  edge  radius,  although  the  wide 
variation  in  the  uniformity  of  the  metal,  its  smoothness  and 
ductility,  and  also  the  surface  condition  of  the  dies,  the  draw- 
ing velocity,  the  pressure  of  the  blank-holder,  etc.,  prohibit 
the  guarantee  of  an  accurate  result.  But  the  formula  at  least 
gives  the  means  of  ascertaining  the  smallest  allowable  edge 
radius,  beyond  which  it  is  not  advisable  to  go. 

In  Fig.  1  is  illustrated  the  edge  of  a  first-operation  die  with 
metal  flowing  around  it,  r  being  the  radius  and  t  the  thickness 
of  the  metal.     The  length  of  outside  fiber  AB  is: 
a 

L,  = X  27r(r +  n. 

360 
The  length  of  the  inside  fiber  CD  is: 
a 

L.  = X  27r;-. 

360 
The  length  of  the  neutral  fiber  EF  is: 

Ln  = X27r    {  r  -\ 

360  \  2 

Before   passing   over   the   drawing   edge    (that   is   with   the 

blank  in  a  flat  condition)  the  length  of  these  three  fibers  was: 

a  /         -t 

L  = X27r  (  r-l 

360  \  2 

This  shows  that  the  fiber  AB  is  subject  to  tension,  that  CD 
is  subject  to  compression,  and  that  EF  as  the  neutral  fiber 
remains  unchanged.  The  difference  L,  —  L,  gives  us  the  total 
displacement  C  of  the  metal  as: 

a  a 

C  = X  2ir(r  +  «  — r)  = X  27r«. 

360  360 

As  the  angle  is  90  degrees  we  have: 
90 

e  = X  27rf  =  1.57«. 

360 
In  Fig.  2  are  shown  the  edges  of  a  redrawing  die  with  an 


angle  of  45  degrees.     Considering  the  first  edge,  we  see  that 
the  fibers  have  an  original  length: 

a  /  t 

L  = X27r/r-l 

360  \  2 

After   the  first   drawing   operation,   the   length   of   the   out- 
side fibers  AB  is: 

L,  =  — X  2iT(r  +  t). 
360 
Similarly,  the  length  of  the  inside  fiber  CD  is: 
a 

L,  = X  2wr. 

360 
In  passing  to  the  next  drawing  edge,  the  fibers  AB  will  be 
compressed  and  the  fibers  CD  elongated,  while  the  fibers  EF 
remain  the  same  in  both  cases.    Both  angles  equal  45  degrees; 


therefore,  the  compression  versus  tension  condition  is  neu- 
tralized and  no  displacement  of  the  metal  has  taken  place 
after  it  has  passed  over  the  second  edge.  The  local  displace- 
ment will  be: 

a.  a 

C  = X  27r(r  +  <  — r)  = X  2wt. 

360  360 

With  a  =  45  degrees,  we  have: 
45 

G  = X  27rf  =0.785f. 

360 
We   see   that   the  severest  test  of   the   metal   to   be   drawn 
occurs    in    the    first    operation    with    a    displacement    which 
amounts  to  C  =  1.57f.    The  specific  elongation  is: 
a  alt 

X27r(r  +  0 X  27r    (   r  +  — 

360                              360              V           2 
E  = 


X  271 


360 


t 


r  +  - 


The  preceding  equation  is  readily  simplified   to  the   form; 
t 

E  = . 

2r  +  t 
Solving  this  equation  for  the  value  of  r  we  get: 
/  1  — £ 

r=t   (  

\     2E 

For  tin  plate  E  has  a  value  of  from  10  to  20  per  cent,  and 
using  one  or  the  other  of  these  values  we  get: 

1  —  0.1 
t    I  )    =  i.5t 

2  X  0.1 
1  —  0.2 

=  2t 
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2  X  0.2  , 

The  value  obtained  with  this  formula  is  too  close  to  the 
breaking  point;  therefore,  we  make  £  =  5  to  7  per  cent, 
and  with  this  safe  assumption  we  find  that  r  has  a  value  of 
6.6i  to  S.5t.  This  result  shows  that  the  tentative  rule  r  —&t 
should  be  perfectly  safe,  although  it  may  be  advisable  to  raise 
this  value  to  r  =  lOi,  thus  avoiding  danger  of  tearing,  as  the 
metal  is  not  always  uniform.  Another  vital  point  in  laying 
out  dimensions  for  drawing  dies  is  to  provide  the  proper 
clearance  between  punch  and  die.  The  least  possible  clear- 
ance between  these  two  members  is  evidently  twice  the  thick- 
ness of  the  metal. 

Let  (i,  =  diameter  of  drawing  die; 

rf;  =  diameter  of  drawing  punch; 
(?3  =  diameter  of  redrawing  die; 
(J,  =  diameter  of  redrawing  punch; 
t  =  thickness  of  metal. 

Expressed  mathematically,  using  the  preceding  symbols,  we 
have: 

d,  =  ^_  +  2t  (1) 

d,  =  d,  +  2t  (2) 

But  experiments  have  proved  that  the  thickness  of  the  metal 
increases  from  10  to  20  per  cent  during  the  drawing  process, 
and  therefore  an  additional  clearance  has  to  be  allowed,  thus 
changing  Formulas  (1)  and  (2)  to 

(7,  =  (t  -f  2(1.1  to  1.2)(  (3) 

(h  =  d,  +  2(1.1  to  1.2)t  (4) 

A  third  factor  to  be  considered  is  the  friction  between  the 
punch  and  the  metal,  and  the  die  and  the  metal.  It  is  good 
practice  to  allow  another  additional  clearance  of  0.2t  to  OAt, 
thus  bringing  Formulas  (3)  and  (4)  to  their  final  forms  as: 
d,  =  d,  -+-2(1.1  to  1.2)(  -f-  2(0.2  to  OA)t  =  d.  +  2.6t  to  Z.2t  (5) 
dn  =  d,  +  2(1.1  to  1.2)t  +  2(0.2  to  OA)t  =  d,  +  2.6t  to  3.2t   (6) 

It  is  not  advisable  to  go  below  these  values,  as  the  friction 
with  its  constant  wear  would  affect  the  life  of  the  tools  and 
also  necessitate  an  unnecessary  increase  of  the  operating 
power.  On  the  other  hand,  if  too  much  clearance  is  given,  the 
shell  will  come  out  more  of  a  conical  than  a  cylindrical  shape, 
full  of  wrinkles  which  cannot  be  "ironed"  out  by  the  re- 
drawing dies,  as  is  well  known  by  every  mechanic  who  has 
to  do  with  this  class  of  work.  It  is  obvious  that  to  produce 
satisfactory  results,  all  parts  of  the  dies  that  come  in  contact 
with  the  metal  have  to  be  in  a  perfectly  smooth  and  well 
lubricated  condition. 

*     *     « 

Little  things  arc  great  to  little  men. 
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LABOR-SAVING  METHOD  OF  SETTING 
UP  WORK 

The  American  Machine  &  Foundry  Co..  346  Carroll  St., 
Brooklyn,  N.  Y.,  builds  a  great  variety  of  high-grade  special 
machinery.  As  there  are  not  a  great  number  of  parts 
to  be  made  at  a  time,  different  tools  have  to  be  set  up  on  the 
machines  at  frequent  Intervals,  and  in  order  to  dispense  with 
the  use  of  high-priced  labor,  as  far  as  possible,  a  somewhat 
unusual  method  of  procedure  has  been  adopted.  When  the 
order  and  blueprints  for  any  given  job  come  to  the  foreman 
of  the  department  in  which  the  work  is  to  be  done,  they  give 
the  required  information  in  regard  to  the  tools  to  be  used. 
Instead  of  having  the  man  who  is  to  do  the  actual  work  go 
to  the  storeroom  and  get  the  required  jigs,  tools,  etc..  for 
handling  the  operation,  special  men  styled  "set-up  men"  bring 
out  the  necessary  equipment  and  set  it  up  on  the  machine 
ready  for  the  use  of  less  experienced  employes  who  operate 
the  machine  to  produce  the  required  number  of  pieces.  After 
the  set-up  man  has  made  the  machine  ready  for  use,  he  makes 
the  first  piece  of  the  series,  and  this  piece  is  then  sent  to  the 
inspection  department  where  it  is  carefully  gone  over  to  see 
that  it  meets  all  requirements  of  accuracy,  finish,  etc.  When 
this  first  piece 
has  been  found 
satisfactory,  t  n  e 
tools  on  the  ma- 
chine can  be  de- 
pended upon  to 
produce  the  re- 
mainder of  the 
pieces  within  the 
required  limits  of 
accuracy,  and  tho 
set-up  man  then 
O.  K.s  the  ma- 
chine and  turns  it 
over  to  the  fore- 
m  a  n ,  who,  in 
turn,  assigns  any 
man  that  may  be 
out  of  work  to 
operate  it. 

After  the  oper- 
ator has  finished 
his  work  he  re- 
moves none  of  the 
tools,  but  leaves 
the  machine  in 
exactly  the  same 
condition  that  he 
found  it.  The 
set-up  man  then 
goes  back  and  removes  the  equipment  and  returns  it  to  the 
storeroom.  The  set-up  man  Is  a  storeroom  employe  and  is 
held  responsible  for  the  tools  which  he  takes  out.  In  setting 
up  a  machine  for  any  given  operation,  he  makes  a  list  of  all 
the  tools  that  are  required  and  leaves  it  at  the  machine,  so 
that  the  foreman  and  operator  have  a  record  of  the  tools  which 
have  been  put  out  for  their  use.  The  set-up  man  keeps  a  car- 
bon copy  of  this  list  in  the  storeroom,  which  he  uses  to  check 
up  the  equipment  when  he  tears  down  the  machine.  This 
method  requires  the  use  of  a  considerably  higher  number  of 
machines  than  would  otherwise  be  necessary,  but  experience 
has  .shown  that  the  savins  which  Is  made  possible  through  the 
use  of  cheaper  labor  pays  very  satisfactory  dividends  on  the 
Investment  In  additional  equipment. 

An  apparently  trivial  feature  In  the  application  of  this 
method,  but  one  which  really  plays  an  Important  part  In 
the  pfBclent  operation  of  the  plant,  consists  of  having  an 
unu.sually  large  number  of  assistant  foremen  for  the  number 
of  men  employed  In  each  department.  This  Is  made  neces- 
sary ()y  the  fact  that  a  great  variety  of  work  Is  constantly 
being  handled,  and  as  a  result  the  Inexperienced  operators  re- 
quire quite  a  lot  of  Instruction.  During  periods  when  the 
factory  Is  not  very  busy  the  assistant  foremen  become  set- 
up men  and  set-up  men.  In  turn,  are  put  to  work  as  machine 


operators.  If  it  is  necessary  to  let  any  men  go,  the  inexperi- 
enced machine  operators  who  can  easily  be  replaced  are  laid 
off.  The  valuable  feature  of  this  plan  is  that  it  keeps  the 
set-up  men  and  the  assistant  foremen  closely  in  touch  with 
the  actual  routine  of  producing  the  work,  so  that  they  are 
at  all  times  in  a  position  to  give  the  best  possible  service  in 
setting  up  the  machines  or  instructing  the  operators  in  the 
best  way  to  run  them. 

Each  set-up  man  is  provided  with  a  cabinet  mounted  on  a 
truck,  which  contains  all  the  necessary  tools,  bolts,  gages,  etc., 
for  use  in  setting  up  the  classes  of  work  handled  in  his  de- 
partment. The  accompanying  illustration  shows  a  set-up  man 
engaged  in  preparing  a  milling  machine  for  cutting  barrel 
cams.  The  arrangement  of  the  tool  cabinet  will  be  readily 
understood  from  the  illustration,  and  it  may  be  mentioned 
that  each  cabinet  is  provided  with  a  hinged  cover  which  is 
locked  in  place  every  night  to  prevent  the  theft  of  tools.  The 
fixture  shown  on  the  milling  machine  will  doubtless  prove 
interesting  to  some  readers.  It  consists  of  a  transformer 
which  is  used  for  milling  a  left-hand  barrel  cam  from  a  right- 
hand  master  cam  of  the  same  form.  In  certain  machines 
built  by  the  American  Machine  &  Foundry  Co.,  both  right- 
and  left-hand  cams  of  this  type  are  required,  and  the  use  of 

this  fixture  does 
away  with  the 
necessity  of  mak- 
ing two  master 
cams.  The  fix- 
ture itself  is  very 
simple.  It  con- 
sists of  an  arbor 
on  which  the 
master  cam  is 
mounted,  this 
cam  controlling 
the  movement  of 
the  cam  which  is 
to  be  cut,  in  the 
usual  way.  In 
order  to  get  a 
left-hand  spiral  in 
the  cam  which  is 
being  cut  from 
the  right-hand 
spiral  in  the  mas- 
ter cam.  the  ar- 
bors on  which 
tlie  work  and  the 
master  cam  are 
mounted  are  oon- 
iiected  by  two 
pairs     of     worm- 

nd    Filture    on    Machine  gears,       OUB       of 

wliich  is  right-hand  and  the  other  left-hand,  the  gears  being 
similar  in  other  respects.  In  this  way  the  necessary 
transformation  of  the  spiral  from  right-hand  to  left-hand  is 
secured. 

To  facilitate  the  rapidity  with  which  tools  can  be  set  up 
on  the  tables  of  milling  machines,  etc.,  a  tool  known  as  a 
T-plate  has  been  developed  and  found  to  give  very  satis- 
factory results.  One  of  these  plates,  which  Is  somewhat 
similar  to  a  small  thick  T-square,  will  be  seen  on  the  lower 
shelf  of  the  cabinet.  It  Is  arranged  with  a  slot  In  both  the 
leg  and  cross  bar.  into  which  a  guide  strip  can  be  secured  by 
means  of  screws.  This  guide  strip  fits  Into  one  of  the  T-slots 
In  the  table  of  the  machine.  When  hold  in  this  position,  the 
T-plate  is  very  convenient  for  either  setting  a  fixture  parallel 
to  the  table  or  squaring  It  up  with  the  table,  according  to  the 
reqtilrcments  of  Individual  cases. 

The  machines  built  by  this  company  are  principally  of  the 
type  controlled  by  automatic  mechanisms  which  enable  cheap 
classes  of  labor  to  be  employed  to  run  them.  A  noteworthy 
point  Is  the  wide  application  of  different  forms  of  cams.  In 
certain  of  the  machines,  plate  cams,  edge  cams  and  barrel 
cams  are  employed.  Rarely,  If  ever,  have  all  of  these  three 
forms  of  cams  been  employed  in  a  single  train  of 
mechanism.  E.  K.  H. 
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PRECISION  METHOD  OF  MEASURING 
ANGLES 

We  had  to  make  several  hundred  of  the  parts  shown  at  A 
in  Fig.  1.  The  first  one  completed  was  brought,  in  compli- 
ance with  the  rule,  to  the  inspector,  who  inserted  two  disks 
in   the   slot,   and   measured   the   distance   between    their   cen- 


(B)    Method  of 


ters.  This  method,  entirely  suitable  for  one  piece,  was 
manifestly  much  too  slow  to  use  where  a  large  number  had  to 
be  inspected,  and  some  curiosity  as  to  the  means  that  would 
be  adopted  arose  in  the  minds  of  the  inspector's  neighbors. 
In  his  battered  old  chest  he  was  known  to  have  a  fine  and 
valuable  collection  of  tools,  from  which  he  had  often  drawn 
some  previously  unknown  to  his  shopmates,  especially  con- 
venient for  some  job  on  hand,  and  reputed  to  be  of  his  own 
design  and  construction. 

In  the  present  instance  he  produced  from  its  depths  a  steel 
scale  graduated  in  hundredths,  a  1-inch  disk  from  his  mi- 
crometer case,  and  the  attachment  c  shown  applied  to  the 
scale  at  B. 

This  remotely  resembled  the  attachment  on  the  familiar 
Brown  &  Sharpe  hook-rule,  and,  like  it,  was  clamped  to  the 
scale  by  a  split  taper  bolt.  The  zero  mark  is  0.500  inch  from 
the  side  d  against  which  the  disk  rests,  and  to  the  right  of 
the  zero  are  lines  0.009  inch  apart.  By  this  vernier  and  the 
0.010-inch  divisions  on  the  scale,  the  setting  of  the  disk 
can  be  made  to  0.001  inch.  Setting  it  at  5.456  inches  he  had 
a  protractor  of  even  greater  accuracy  than  the  work  de- 
manded, with  which,  aided  by  strips  of  tissue  paper,  the  in- 
spection was  easily  and  rapidly  completed  by  simply  placing 
the  protractor  inside  the  angular  opening  as  the  illustration 
indicates. 

All  that  is  necessary  in  order  to  determine  the  setting  for 
any  angle  within  the  range  of  this  protractor  is  to  find  half 
the  cotangent  of  half  the  desired  angle.  For  Instance,  if  the 
angle  is  8  degrees,  we  set  the  zero  of  the  attachment  7.150 
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inches  from  the  end  of  the  scale,  as  this  dimension  equals  half 
the  cotangent  of  4  degrees.  As  the  attachment  can  be  used  on 
a  scale  of  any  length,  it  is  convenient  in  many  places  where 
a  vernier  protractor  cannot  be  employed.  As  to  its  accuracy, 
if  it  were  set  0.001  inch  wrong — which  is  inconceivable — the 
angle  would  not,  it  is  true,  be  10°  28'  20",  but  the  error 
would  be  less  than  eight  seconds.  In  making  the  attachment, 
the  vernier  graduation  was  etched,  the  tool  having  first  re- 
ceived a  coating  of  asphaltum  varnish,  through  which  the 
lines  were  scratched  with  a  height  gage. 

Another  kind  of  work  for  which  this  form  of  protractor  is 
convenient  is  illustrated  in  Fig.  2.  The  pieces  shown  are  to 
have  the  angle  a.  inspected.  Hundreds  had  been  inspected  by 
the  method  shown  at  A,  which  involves,  for  every  piece, 
clamping  first  the  work  and  then  the  sine-bar,  and  then, 
with  a  height  gage,  measuring  to  the  top  of  each  button  of 
the  sine-bar.  When  using  the  protractor  (see  sketch  B)  it  is 
clamped  in  place  once  for  all  and  each  piece,  in  turn,  is 
clamped  over  it,  and  the  indicator  is  used  (no  height  gage 
or  actual  measurement  is  required)  to  test  the  parallelism 
of  the  top  of  the  work  with  the  surface  plate.  The  saving 
of  time  equals  nearly  two-thirds  that  necessary  when  using 
the  sine-bar. 

New  London,  N.  H.  Gut  H.  Gaedxeb 


DESIGN  AND  CONSTRUCTION  OF  ELLIP- 
TICAL GEAR  PATTERNS 

While  much  has  been  w'ritten  upon  the  design  of  elliptical 
gearing,  most  of  the  methods  require  the  use  of  so  much 
mathematics  that  the  average  mechanic  lacks  the  courage 
to  apply  the  rules  to  actual  practice,  and  for  this  reason  one 
of  the  very  best  and  cheapest  of  all  quick-return  motions  for 
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(A)    Testing  Angle  Ijy  Means   of   Sine.ba 
Quicker   Method   of   testing  Same   Piece 


Fig,   1,     Laying  out  an  Ellipse  by  Means  of  Circular  Arcs 

shapers,  presses  and  punching  machines  has  never  come  into 
popular  use.  It  is  the  intention  of  the  writer  to  show  that 
little,  if  any,  mathematical  treatment  is  required  when  the 
gears  are  to  be  cast  from  patterns,  and  that  the  making  of 
these  patterns  is  a  very  simple  matter  which  may  be  done 
by  any  patternmaker  with  the  tools  ordinarily  found  in  the 
pattern  shop. 

It  may  be  well  to  first  define  the  three  principal  terms 
peculiar  to  an  elliptical  gear.     They  are  as  follows: 

The  major  axis  of  the  gear  is  its  longest  pitch   diameter. 

The  minor  axis  of  the  gear  is  its  shortest  pitch  diameter. 

The  focus  is  the  point  within  the  gear  about  which  it 
revolves. 

Referring  to  Fig.  1,  the  major  axis  .IP  is  equal  to  the  dis- 
tance between  the  centers  of  the  shafts  on   which   the  gears 
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are  to  run.  The  hub  of  the  gear  is  placed  at  one  of  the  foci 
B  of  the  ellipse.  The  positions  of  the  foci  B  and  R  are  de- 
termined by  the  ratio  of  quick  return  desired;  that  is.  the 
foci  points  B  and  R  should  be  so  placed  that  the  distance  PR 
is  in  the  same  ratio  to  AR  as  the  given  quick-return  motion 
desired  in  the  gearing.  For  example,  in  a  gear  the  major 
aiis  of  which  is  8  inches  a  given  quick-return  motion  of  1  to 
3  is  desired;  then  PR  would  equal  2  inches  and  AR  would 
equal  6  inches,  because  2:6^1:3. 

Having  determined  the  major  axis  and  foci  of  an  elliptical 
gear,  the  length  of  the  minor  axis  may  now  be  found  by 
using  one  of  the  foci  B  or  R  as  a  center,  and,  with  a  radius 
equal  to  one-half  the  major  axis,  cutting  the  line  of  the 
minor  axis  at  C  and  S.  When  the  minor  axis  has  been 
found,  proceed  as  follows  to  construct  the  ellipse:  With 
the  point  E,  where  the  major  and  minor  axes  intersect,  as  a 
center  and  a  radius  equal  to  EC  draw  arc  CD;  then  with  EP 
as  a  radius  draw  arc  PF.  Now  draw  a  line  AC  as  shown,  and 
through  E  draw  a  line  EO  parallel  to  AC. 

From  the  intersection  of  the  line  EG  with  the  arcs  CD  and 
PF  as  shown  at  points  H  and  I  draw  lines  parallel  to  the  axes 
of  the  ellipse  which  will  intersect  at  point  J.  Draw  line  PK 
through  J,  and  at  J  erect  a  perpendicular  to  line  PA',  inter- 
secting the  major  axis  at  L.  Next  bisect  LP,  thus  obtaining 
point  M.  Through  M  draw  a  line  WN  parallel  to  AC,  inter- 
secting the  minor  axis  at  0;  lay  off  ET  and  EU  equal  to  EM 
and  EO.  respectively,  and  draw  VMY,  UTX  and  OTY.  Now. 
using  If  as  a  center  and  a  radius  equal  to  MP  draw  arc  NPV. 
Then  from  center  U,  with  a  radius  equal  to  US,  draw  arc  TSX. 
From  center  T.  with  a  radius  equal  to  TA,  draw  arc  XAY, 
and  from  center  O.  with  a  radius  equal  to  OC,  draw  arc  YCX. 
It  will  be  found,  if  the  work  has  been  carefully  done,  that  all 
the  arcs  match,  giving  a  true  ellipse. 

Having  obtained  the  pitch  line  of  the  gear  in  the  manner 
described,  the  completion  of  the  pattern  by  the  forming  of 
the  teeth  must  next  be  considered.  The  following  method 
has  been  selected  because  of  its  simplicity  and  the  fact  that 
no  special  jigs  or  tools  are  necessary  in  making  the  master 
pattern.  The  pitch  of  the  tooth  must  first  be  decided.  In  the 
case  just  considered  8  diametral  pitch  was  selected.  The  dis- 
tance of  the  top  and  bottom  of  the  tooth  from  the  pitch  line 
is  now  laid  off  on  the  drawing  and  shown  by  arcs  drawn 
parallel  to  the  pitch  line  from  the  centers  M,  0,  T  and  D.  The 
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line  of  the  top  and  bottom  of  the  tooth  being  drawn  as 
directed,  the  teeth  may  now  be  spaced  off  on  the  pitch  circle. 
The  simplest  method  for  doing  this  Is  to  use  the  dividers, 
which  should  be  set  at  one-fourth  the  circular  pilch  of  the 
tooth.  This  niny  be  obtained  by  dividing  3.1416  by  four  times 
the    diametral     pitch    of    the    gear.      For    example     If     the 

3.1416 
diametral   pitch   Is  8.   then  equals  ono-fourth   of   the 

8X4 
circular  pitch.    This  dl.otanco  being  found,  set  the  dividers  to 
It  and  follow   the  o\illlnc  of  the  pitch   circle  very  carefully, 
marking  every  fourth  step. 


By  using  steps  of  one-fourth  the  circular  pitch  as  recom- 
mended, the  pitch  line  may  be  more  closely  followed  and  at 
the  same  time  the  width  of  the  tooth  and  space,  as  well  as 
their  center  lines,  will  be  obtained.  It  is  now  a  simple 
matter  with  a  radius  of  suitable  length  to  lay  out  the  teeth 
which  should  be  made  with  a  simple  curve,  the  same  as 
commonly  used  on  plain  cast  gears.  This  curve  may  be 
closely  approximated  by  using  a  radius  equal  to  one-fourth 
of  OC. 

If  it  is  found  after  spacing  the  teeth  that  their  number  is 
even,  the  teeth  must  be  located  with  relation  to  the  major 
axis  as  shown  in  Fig.  2,  but  if  the  number  of  teeth  be  odd. 


Fig.    3. 

then  the  major  axis  must  bisect  a  space  and  a  tooth  as  shown 
in  Fig.  3.  This  is  necessary  in  order  that  the  two  gears  shall 
mesh.  It  is  evident  that  when  the  teeth  are  spaced  by 
dividers,  the  spacing  will  not  generally  come  out  exact  at  the 
first  trial.  The  spacing  must  then  be  increased  or  decreased 
slightly  until  the  perimeter  of  the  ellipse  is  found  to  be  evenly 
divided. 

It  would,  of  course,  be  possible  to  obtain  the  approximate 
length  of  the  perimeter  by  one  of  the  empirical  formulas 
found  in  handbooks  for  this  purpose,  and  to  find  the  number 
of  teeth  by  dividing  the  circular  pitch  into  the  length  of  the 
perimeter;  but  as  the  result  thus  obtained  would  still  only  be 
approximate,  trial  spacing  with  dividers  would  still  be  neces- 
sary, and  little  would  be  gained  by  this  procedure.  Hence, 
the  method  outlined  above  is  more  practical  than  any  In 
which  the  mathematical  treatment  is  used. 

The  number  and  location  of  the  teeth  having  been  de- 
termined, it  now  becomes  necessary  to  form  the  tooth.  This 
may  be  done  in  two  ways.  If  no  other  means  are  convenient, 
the  teeth  may  be  cut  directly  into  the  pattern  by  hand,  using 
an  ordinary  chisel  and  following  the  exact  outline  of  the  tooth 
as  laid  out  in  the  pattern.  This  method,  while  entirely 
practical,  is  quite  slow  and  tedious,  and  where  possible  the 
following  method  Is  recommended.  Having  found  the  center 
line  of  the  teeth  on  the  pitch  circle,  project  It  to  the  base  or 
root  circle  of  the  pattern,  marking  each  point  distinctly.  Now 
cut  away  everything  above  the  root  circle  and  finish  the 
pattern  carefully  to  this  line.  Next,  from  a  straight  piece  of 
clear  grained  hard  wood  cut  a  rack  on  an  ordinary  gear- 
cutting  machine.  This  rack  should  have  at  least  as  many 
teeth  of  the  same  size  and  pitch  as  are  required  for  the 
elliptical  gear.  These  teeth  when  finished  should  be  cut  free 
from  the  rack  and  fastened  to  the  elliptical  gear  pattern  blank 
with  wire  brads  and  hot  glue,  spacing  them  as  shown  by  the 
points  previously  projected  to  the  root  circle.  After  the  glue 
has  had  time  to  set  and  the  teeth  are  securely  fastened,  wax 
fillets  should  be  put  in  and  the  pattern  blackened  and  finished 
as  customary  with  all  master  pattern.*,  after  which  Iron  pat- 
terns should  be  cast  from  It. 

It  Is  advisable  before  putting  too  much  labor  Into  the  Iron 
patterns  to  prove  their  accuracy  by  placing  them  on  gear 
centers  and  allowing  them  to  run  together.     If  ordinary  care 
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has  been  used  there  should  be  no  serious  trouble,  but  if  they 
seem  to  bind  a  little  at  certain  points,  these  may  be  eased  off 
with  a  file.  On  the  whole,  however,  the  patterns  will  be 
found  entirely  satisfactory  and  will  give  good  smooth  run- 
ning gears.  Alfred  Brown 


WRENCH   CLEARANCE   TABLE 

In  looking  over  the  June  number  of  Machinery  I  noticed 
a  table  of  clearance  dimensions  for  bolts  and  wrenches. 
They  agree  fairly  well  with  my  practice.     A  table  which  I 

TABLE  OF  "WTRENCH    CLEARANCES 


1 


11 

21 

3i, 

3i 


Si 

4i 
4i 

5| 

Machinery 


find  of  considerable  value  is  for  bolts  in  a  corner.  It  is  there 
that  so  many  draftsmen  place  the  bolts  just  as  close  to  the 
wall  as  when  it  is  straight  away.  This  means  trouble  and 
expense  in  the  shop  and  bad  language  when  it  comes  to  tak- 
ing apart  and  re-assembling  the  machine.  The  dimensions 
given  in  the  table  permit  of  swinging  the  wrench  through  an 
angle  of  slightly  over  60  degrees.  For  the  convenience  of 
determining  through  what  angle  a  wrench  will  swing,  a 
method  of  laying  out  a  wrench  for  any  size  nut  is  shown  by 
the  illustration  which  should  be  self  explanatory  to  any 
draftsman.  J.  L.  Kay 

REAL  EFFICIENCY  IN  MANUFACTURING 

At  one  time  it  was,  no  doubt,  considered  that  there  was 
more  money  in  the  manufacture  of  parts  of  machine  tools 
than  of  the  whole  machine,  and  in  days  gone  by  the  manu- 
facturer— not  only  of  machine  tools,  but  of  any  article  subject 
to  wear  and  tear — figured  that  the  greater  part  of  his  profit 
was  to  be  made  in  supplying  repair  parts.  These  parts  were 
purposely  made  of  special  size  or  shape,  so  that  the  buyer  of 
the  original  article  would  be  forced  to  apply  to  the  maker 
when  it  became  necessary  to  make  replacements.  Further- 
more, the  manufacturer  honestly  believed  that  by  making  as 
many  of  the  parts  of  his  machine  as  possible  in  his  own  shop, 
his  total  production  cost  would  be  kept  low.  Hence  his  disin- 
clination to  buy  any  supplies  on  the  outside. 

In  the  case  of  a  well-known  piano,  the  producers  made 
a  point  of  the  fact  that  everything  that  went  into  the  in- 
strument, even  to  the  smallest  screw,  was  made  in  their  own 
plant.  This  was,  no  doubt,  the  practice  with  a  great  many 
manufacturers,  the  idea  being  to  impress  upon  the  buyer  their 
willingness  to  stand  back  of  every  part  of  their  product. 
However,  the  advertising  of  recent  years  has  changed  all  this, 
and  we  now  let  it  be  known  that  into  our  product  goes  this 


part  made  by  Smith  or  that  piece  made  by  Blank  &  Co.,  be- 
cause our  customers  have  been  educated  by  these  gentlemen 
in  the  same  manner  as  by  ourselves,  that  is,  through  adver- 
tising, and  we  must  accede  to  the  demand  that  has  been 
created.  As  one  writer  aptly  says,  "real  efficiency  can  only 
be  obtained  by  taking  the  best  from  all  sources." 

Jersey  City,  N.  J.  H.  D.  Murphy 


USING  THE   REVERSE   SPEED 

Why  not  use  the  reverse  speed  as  well  as  the  forward  speed 
in  machining  work?  While  reading  the  article  by  Albert  A. 
Dowd  in  the  March  number  of  Machinery  entitled,  "Design 
and  Construction  of  Boring  Tools,"  I  recalled  a  number  of 
jobs  upon  which  several  operations  were  performed  without 
requiring  the  work  to  be  re-set.  Different  tools  would  ordin- 
arily have  been  necessary  for  these  operations.  The  work 
referred  to  was  done  on  a  Hendey-Norton  12-inch  lathe.  The 
first  piece  to  be  machined  was  a  simple  casting  of  the  form 
shown  in  Fig.  1.  To  avoid  wasting  time  in  changing  tools, 
the  following  method  of  procedure  was  adopted.  A  plain 
round-nose  tool  was  used,  and  the  surfaces  A  and  B  were  ma- 
chined with  the  usual  forward  motion  of  the  lathe,  while  the 
surfaces  C,  D  and  E  were  machined  with  the  lathe  running  in 
the  reverse  direction.  The  advantage  of  handling  the  job  in 
this  way  was  that,  in  addition  to  the  saving  of  time,  it  was 
possible  after  once  setting  the  tool  for  each  operation  and 
knowing  its  position  on  the  cross-feed  index,  to  machine  sub- 
sequent pieces  without  having  to  make  frequent  measure- 
ments to  obtain  the  required  size,  as  would  otherwise  have 
been  necessary. 

The  following  method  was  employed  in  machining  the  piece 
shown  in  Fig.  2.  The  forming  tool  was  used  to  machine  the 
surfaces  A,  B  and  C  with  the  lathe  running  in  the  usual  direc- 
tion. The  surfaces  D  and  E  were  then  finished  with  the  lathe 
reversed.  Figs.  3  and  4  show  a  job  which  required  the  face 
of  the  casting  and  the  threaded  hole  to  be  perpendicular  to 
each  other.  The  tool  shown  in  Fig.  4  was  used,  the  edge  o 
of  this  tool  being  employed  for  turning  and  facing,  while  the 
edge  6  was  used  for  cutting  the  internal  thread.  The  sur- 
faces A  and  B  were  turned  with  the  lathe  running  in  the 
usual   direction.     The   hole   C  was  bored   with   the   lathe   re- 


Figs.  1  to  4.     Examples  of  Work  on  which  Reverse  Speed  was 
used  to  Advantage 

versed,  after  which  the  internal  thread  was  cut  as  shown  in 
Fig.  4. 

Elgin,  111.  F.  R.  Dexter 


GRINDING  AND  LAPPING  SMALL  WORK 

All  mechanics  experienced  in  fine  work  will  no  doubt  agree 
on  one  point,  viz.,  that  the  grinding  and  lapping  of  the  locat- 
ing holes  and  pins  In  all  hardened  plates  is  a  necessity  for 
accuracy.  It  is  the  purpose  of  this  article  to  present  to  the 
readers  of  Machinery  useful  information  gathered  from 
years  of  practical  experience  with  this  class  of  work. 

The  lap  shown  at  A.  Fig.  1,  is  used  for  grinding  holes.  It 
is  made  of  drill  rod  and  has  a  taper  shank  which  fits  the 
grinder  spindle.  The  end  should  be  recessed,  as  shown,  and 
the  lapping  portion  a  should  be  narrow,  as  it  cuts  more  free 
and  clean  than  a  wide  end.  Fig.  2  shows  a  rack-and-pinion 
device   for  rolling  diamond   dust   into  small   laps.     This  was 
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Invented  by  E.  D.  Cooke  (a  designer  of  fine  tools)  with 
whose  permission  it  is  used  in  this  article.  The  lap  Is 
charged  as  follows:  Place  a  very  small  amount  of  the 
diamond  dust,  mixed  with  sperm  oil,  on  the  lap,  place  the 
lap  between  the  two  hardened  steel  pieces  A  and  B,  turn  the 
handle  C  back  and  forth,  thus  rolling  the  diamond  powder 
into  the  steel  lap.  The  feed-screw  D  should  be  lowered 
carefully  so  as  not  to  bear  too  tightly  on  the  lap.  Test  the 
lap  with  the  finger  nail  and  it  it  has  a  gritty  feeling  it  is 
properly  charged.  Use  coarse  diamond  for  roughing  and  fine 
dust  for  finishing. 

Before  beginning  to  grind  a  hole  be  sure  the  lap  runs  true; 
an  eccentric  lap  is  a  slow  and  poor  grinder.  Keep  all  laps 
sharp,  i.  e.,  well  charged  with  diamond  dust.  After  a  lap 
has  been  used  for  some  time,  it  is  advisable  to  make  a  new 


one,  as  after  continued  use  the  lap  becomes  too  hard  to  take 
the  diamond  readily.  Do  not  try  to  crowd  a  lap,  for  that 
will  spoil  it  and  make  a  bell-mouthed  hole.  In  order  to 
tell  when  a  lap  is  cutting  use  some  kind  of  a  "listener." 
Have  the  lap  enough  smaller  than  the  hole  to  prevent  ex- 
cessive friction.  Let  the  work  revolve  forward  at  low  speed 
and  the  lap  backward  at  high  speed. 

When  grinding  it  is  well  to  use  an  automatic  feed.  The  il- 
lustration Fig.  3  shows  one  of  the  writer's  design  that  is 
both  simple  and  effective.  It  is  composed  of  the  following 
parts:  A  sheet  steel  extension  A  to  fit  the  T-slot  in  the  slide- 
rest;  a  binding  screw  B ;  a.  cam  C  attached  to  a  vertical  shaft 
which  is  rotated  through  worm-gearing  by  belt  pulley  D; 
and  a  grinder  spindle  E.  This  feeding  mechanism  is  adjust- 
able in  every  direction.  On  large  laps  use  a  sponge  saturated 
with  oil,  and  when  using  inside  laps  have  a  tin  guard  to 
stop  flying  oil. 

At  B,  Fig.  1,  is  shown  a  diamond  lap  used  for  grinding 
V-slots,  to  make  a  slot  central  on  round  work.  When  doing 
work  of  this  kind,  grind  one  side  at  a  time,  indexing  half 
way  round  for  each  operation. 


At  C  is  shown  a 
similar  lap  with 
three  grinding  points 
d.  e  and  /.  When 
lapping  small  holes, 
use  a  long  piece  of 
steel  wire  with  a 
taper  of  about  0.0003 
inch  to  one  inch, 
as  it  will  lap  rapidly 
and  effectively.  When 
grinding  and  lap- 
ping do  not  allow 
loose  diamond  on  the 
laps,  as  it  will  make 
holes  bell-mouthed. 
For  bearing  holes, 
lap  with  emery.  For 
combination  pins 
where  the  taper  and 
straight  portions 
must  be  true  with 
each  other,  as  shown 
at  D.  Fig.  1,  the  use  of  a  stop  is  very  helpful.  One  stop  is  used 
for  the  taper  and  the  other  for  the  straight  part 

When  grinding  pins  on  centers,  point  the  ends  as  shown  at 
E,  and  mount  the  work  between  a  pair  of  dead  female  centers. 
When  regular  centers  are  used,  always  lap  out  the  holes  after 
hardening  to  insure  their  being  round.  When  grinding  long 
slender  pins,  the  work  should  be  steadied  in  the  middle. 

Elgin,  111.  Eben  Le.v 


A  CENTERING   BUSHING 

A  simple  device  for  centering  rough  work  in  the  hand 
turret  lathe  is  that  illustrated  in  the  accompanying  line  en- 
graving. It  is  only  intended  for  use  in  manufacturing  small 
lots  of  work  where  more  complicated  methods  would  be  too 
expensive.  The  work  is  indicated  at  A,  and  assuming  that  a 
hole  is  to  be  drilled  from  the  end.  the  drill  is  started  by  slip- 
ping the  centering  bushing  B  over  the  end  of  the  work,  either 


F'>     2.     Mtchlna   for  ch>ri|tlng   Circular   l.%v 


Centorins 


aftrr  rough-milling  or  before.  With  this  bushing  In  place,  the 
drill  may  be  entered  with  the  surety  that  it  will  be  In  the 
renter  of  the  work  even  though  the  piece  is  not  held  exactly 
true  In  the  chuck.  After  the  drill  has  been  started,  the  slip 
bushing  }i  Is  removed  and  the  drilling  carried  on  Independ- 
I'Utly.  The  purpose  of  the  centering  bushing  is  to  provide  a 
means  for  starting  a  drill  In  the  center  of  the  work,  without 
first  having  to  ninko  the  work  run  exactly  true. 

C.  I-.  I.. 

SPIKES   ON   LADDER   FEET 

An  nrtlclo  rtlsnissInK  the  subjert  of  splki-s  on  ladder  feet 
was  published  In  the  November,  1913.  number.  This  was  of 
considerable  Interest  to  the  writer,  so  he  took  up  the 
problem  and  after  studying  It  for  some  time  decided  to  use 
a  different  class  of  spike  from  those  described  In  the 
article  referred  to.  The  only  objection  to  the  type  of  spikes 
formerly  described,  Is  that  they  might  prove  somewhat  dan- 
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gerous    on    account 

— 

of  their  length.  The 

probability    of    let- 

ting     the      ladder 

dov/n  on  your  foot 

^0      i      m,/ 

is     not     great,     al- 

though it  is  quite 
possible    that    such 

W.^     1     ^>p" 

a    thing    may    hap- 

r^^<:z~~;^-k~~i:::$^ 

pen,  and  with  long 

[y   ^^ 

spilies    a    more    or 

^                                            '-^      machinery 

less     serious     acci- 

Spikes for  Ladder  Feet  to  prevent  Ladder 
from  slipping 

dent  would  be  the 
probable  result.    It 

was  on  this  account  that  the  writer  decided  to  adopt  the 
form  of  spikes  shown  in  the  accompanying  illustration. 
These  are  only  one-half  inch  long  and  are  made  of  %  inch 
round  steel  riveted  into  a  plate  1  by  %  inch  in  cross- 
section,  which  is  secured  to  the  foot  of  the  ladder  by  three 
screws.  The  position  of  these  short  spikes  makes  them  as 
effective  as  longer  spikes  placed  at  the  center  of  the  foot  of 
the  ladder.  Experience  has  shown  that  a  perfectly  firm  grip 
on  a  wooden  floor  is  secured,  and  yet  the  spikes  project  such 
a  short  distance  that  they  can  scarcely  do  any  serious 
damage  to  the  man  handling  the  ladder,  no  matter  how  care- 
less he  may  be. 

Christchurch,  New  Zealand  John  Peddie 


PULLING  SMALL  BEVEL  GEARS   OFF 
SHAFTS 

The  accompanying  illustration  shows  a  handy  device  for 
removing  small  bevel  gears  from  shafts  on  which  they  are  a 
pressed  fit.  The  body  A  of  the  tool  is  made  in  two  parts 
which, are  recessed  to  fit  over  the  gear  to  be  removed.  The 
knurled  bushing  B  holds  the  two  parts  of  the  body  A 
together,  and  each  half  of  the  body  is  threaded  to  form  a 
seat  for  the  driving  screw  C.  The  split  body  A  can  thus  be 
placed  over  the  gear,  after  which  the  bushing  B  is  slipped  on 
to  hold  the  two  halves  of  the  body  together.  Then  by  turn- 
ing the  screw  C  so  that  its  end  presses  against  the  end  of 
the  shaft,  the  gear  is  easily  pulled  off.     The   split  construc- 


Eevice  for  puUing  SmaU  Bevel  Gears  off  Shafts 


tion  also  affords  a  simple  means  of  allowing  the  screw  C  to 
be  set  to  approximately  the  required  position  at  the  same 
time  as  the  two  halves  of  the  body  are  placed  over  the  gear, 
thus  avoiding  loss  of  time  in  turning  the  screw  in  the  nut. 

M.  W.  W. 


METHOD  OF  MAKING  SLEEVE-RETAIN- 
ING PINS 
Sleeves  similar  to  the  one  shown  in  the  accompanying  il- 
lustration are  used  in  punch  press  departments  for  strip- 
ping work  from  the  punches,  the  sleeve  being  actuated 
by  a  suitable  spring.  When  such  a  sleeve  is  used  on  a  pierc- 
ing or  sizing  punch,  a  pin  is  driven  into  a  hole  in  the  punch. 
An  elongated  hole  is  provided  in  the  sleeve,  so  that  the 
sleeve  has  the  required  amount  of  play  in  either  direction 
before  its  movement  is  checked  by  the  pin.  It  frequently 
happens  that  the  ends  of  these  pins  are  made  exactly  the 
same  shape,  and  as  the  pin  is  slightly  tapered  this  makes  it 
difficult  for  the  tool  setter  to  know  which  way  the  pin  must 
be  driven  in  order  to  remove  it,  when  it  is  necessary  to  take 
off  the  sleeve  to  sharpen  the  punch.    The  best  way  to  remove 


Method  of  making  a  Sleeve-retaining  Pin 

which   shows   the   Proper   End   to 

knock  out 


the  pin  is  to  place  the  punch  end-wise  in  a  vise,  so  that  the 
sleeve  is  pushed  up  from  the  pin,  thus  relieving  it  of  the 
spring  pressure.    The  pin  can  then  be  easily  driven  out. 

The  writer  has  found  that  a  convenient  way  of  overcom- 
ing the  difficulty  in  regard  to  which  way  to  drive  out  the 
pin  is  to  make  the  small  end  of  the  pin  rounding,  this  end 
being  left  a  trifle  under  the  outer  surface  of  the  sleeve.  The 
pin  is  hardened  and  drawn  to  a  blue  color.  Its  length  is  such 
that  when  the  flat  end  of  the  pin  is  driven  down  flush  with 
the  sleeve,  the  rounded  end  is  just  below  the  surface,  as  previ- 
ously mentioned.  The  pin  should  be  driven  in  from  the 
end  at  which  the  hole  was  started,  as  the  hole  is  slightly 
larger  at  this  end 
than  it  is  at  the 
end  where  the  drill 
came  through. 
Where  these  pins 
are  used,  it  is  a 
good  plan  to  supply 
the  tool  setter  with 
a  set  of  various 
sizes  of  hardened 
pins  which  he  can 
use  to  advantage  in 
driving  out  pins  of 
this  kind.  The  ends 
of  the  pin  do  not 
become  flattened 
after  repeated  use, 
as  the  pin  is  hard- 
ened to  avoid  this  difficulty.  This  method  of  making  pins 
can  also  be  used  to  advantage  in  various  other  classes  of 
work  where  it  is  occasionally  necessary  to  remove  the  pins. 

Waterbury,  Conn.  Charles  Doescher 

ACCURATE  METHOD  OF  LAYING  OUT 
ANGLES 

The  majority  of  drafting  tables  are  so  constructed  that  it 
is  necessary  to  use  a  protractor  when  an  angle  is  required 
that  cannot  be  laid  out  with  a  45-  or  60-degree  triangle.  An 
angle  laid  out  with  a  protractor  is  usually  inaccurate  because 
the  divisions  are  small  and  a  slight  error  in  the  setting  is 
magnified  on  a  long  line.  It  is  the  purpose  of  this  article 
to  describe  an  accurate  method  of  obtaining  any  angle  with- 
out using  a  protractor. 

By  this  method,  the  natural  tangent  of  the  angle  is  em- 
ployed instead  of  the  angle  itself.  As  a  table  of  natural 
tangents  is  available  in  every  drafting-room,  there  is  really  no 
reason  why  this  method  should  not  come  into  general  use. 
The  procedure  is  as  follows:  From  the  point  at  which  the 
vertex  of  the  angle  will  be  located,  lay  off  10  inches  along 
one  of  the  sides  of  the  required  angle,  and  erect  a  perpendicu- 
lar to  this  line  from  the  point  so  located.  From  the  foot  of 
this  perpendicular  measure  a  distance  along  the  perpen- 
dicular equal  to  the  natural  tangent  of  the  required  angle 
multiplied  by  10.  Connect  the  point  thus  located  with  the 
vertex,  and  the  included  angle  is  the  angle  required.  It  is  de- 
sirable to  reduce  the  angle  to  one  of  less  than  45  degrees  by 
the  use  of  an  auxiliary  reference  line,  as  will  be  illustrated 
in  a  later  paragraph.  If  the  sides  of  the  angle  are  very  long, 
It  is  advisable  to  measure  a  distance  of  20  inches  from  the 
given  line  instead  of  10,  and  lay  off  a  distance  of  20  times  the 
tangent  of  the  required  angle  on  the  perpendicular. 

Let  us  now  consider  three  applications  of  this  method: 
Suppose  the  problem  is  to  draw  a  line  at  the  point  A  in  Fig. 
1,  making  an  angle  of  26  degrees  10  minutes  with  the  line 
AD.    Lay  off  AB  equal  to  10  inches,  and  erect  a  perpendicular 


Figa.    1  to  3.     Three  Methods  of  laying  out  Angles 
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BE  at  the  point  B.  Ten  times  the  tangent  of  26  degrees  10 
minutes  equals  4.91.  Lay  off  4.91  inches  on  BE;  this  is  the 
distance  BC.  Then  connect  the  points  A  and  C  and  the 
angle  BAC  is  26  degrees  10  minutes. 

As  the  tangent  of  an  angle  increases  rapidly  as  the  angle 
approaches  90  degrees,  it  is  advisable  to  modify  the  procedure 
slightly  for  angles  larger  than  45  degrees.  Let  us  draw  a  line 
making  an  angle  of  78  degrees  30  minutes  with  the  line  AD  at 
the  point  A  in  Fig.  2.  Erect  a  perpendicular  AE  at  the  point 
A  and  lay  off  AB  equal  to  10  inches.  Subtract  78  degrees  30 
minutes  from  90  degrees,  giving  11  degrees  30  minutes.  At 
the  point  B  erect  a  perpendicular  and  on  this  perpendicular 
lay  off  BC  equal  to  ten  times  the  tangent  of  11  degrees  30 
minutes,  which  is  2.034.  Connect  the  points  A  and  C;  then 
the  angle  CAD  is  78  degrees  30  minutes,  as  required.  This 
method  is  applicable  to  angles  between  45  and  135  degrees. 

For  angles  greater  than  135  degrees  it  is  desirable  to  use 
the  supplement  of  the  angle.  Let  us  draw  a  line  making  an 
angle  of  160  degrees  40  minutes  with  the  line  AD  in  Fig.  3. 
At  the  point  A  lay  oft  AB  equal  to  10  inches.  Next  subtract 
160  degrees  40  minutes  from  180  degrees  to  find  the  supple- 
ment of  the  required  angle.  This  is  19  degrees  20  minutes. 
Erect  a  perpendicular  to  AB  at  the  point  B  and  lay  off  BC 
equal  to  3.51  inches,  which  is  ten  times  the  tangent  of  19 
degrees  20  minutes.  Connect  the  points  A  and  C,  and  the 
angle  CAD  is  the  required  angle  of  160  degrees  40  minutes. 


The  method  of  procedure  is  as  follows:  With  the  block  set 
centrally  in  the  vise  as  illustrated  in  Fig.  1,  plane  side  A; 
then  present  this  side  to  the  fixed  jaw  G  and  plane  side  B. 
Next  set  the  block  with  side  A  against  the  jaw  G  and  side 
B  in  contact  with  the  base  H  of  the  vise,  and  plane  side  C. 
Then  set  the  block  with  side  A  in  contact  with  the  base  H  and 
plane  side  D.  This  leaves  only  the  sides  E  and  F  to  be  finished. 
Fig.  3  gives  an  exaggerated  idea  of  the  wrong  way  to  plane 
these  sides,  for  if  the  side  E  is  finished  in  this  manner,  the 
side  F  not  being  square  with  the  sides  A  and  D,  the  block 
will  not  be  accurate. 

The  proper  way  to  plane  the  sides  E  and  F  is  illustrated  in 
Fig.  2.  The  block  is  set  up  in  the  same  position  that  it  oc- 
cupied when  the  side  D  was  planed,  except  that  instead  of 
being  central  between  the  jaws,  it  is  brought  over  so  that  the 
side  E  will  project  so  that  it  can  be  planed  down.  If  the  gradu- 
ations on  the  swivel  of  the  vise  are  inaccurate  to  such  an 
extent  that  the  jaws  will  not  be  at  right  angles  with  the 
stroke  of  the  shaper  ram,  this  may  be  corrected  as  shown  by 
the  lines  I,  J  and  E  in  Fig.  2,  which  represent  strokes  of  the 
shaper  ram.  If  with  the  side  A  in  contact  with  the  base  H 
of  the  vise,  the  stroke  of  the  shaper  planes  side  E  as  indi- 
cated by  the  line  K,  by  completely  turning  the  block  over  so 
that  the  side  D  is  in  contact  with  the  base  H,  another  line  of 
action  will  be  formed  at  K  owing  to  the  inaccuracy  of  the 
swivel;  but  the  original  line  K  will  occupy  the  position  shown 


Firs.    1    to    3.     Diaf^rams    illustrating    Method   of   Procedure    in    planing   Blook  absolutely  Sqr.a 


This   method   is  commended  for  angles  between  135  and  225 
degrees. 

Newark,  N.  J.  H.  A.  Frfejian 


PLANING   A  BLOCK  SQUARE 

When  most  apprentices  are  Riven  their  first  die-block  to 
plane,  they  simply  set  It  up  In  the  shaper  vise  and  plane  side 
after  side  until  all  of  the  sides  are  finished.  The  result  Is  a 
block  with  six  rhomboldal  sides,  not  one  of  which  19  square 
with  another.  As  the  apprentice  Is  the  mechanic  of  the  next 
generation  and  as  he  frequently  completes  his  time  without 
learning  the  proper  way  of  doing  this  work,  the  result  Is  that 
many  machinists  follow  the  same  method  of  procedure  and 
produce  decidedly  unsntlsfartory  results. 

The  first  and  most  important  point  to  observe  In  planing  a 
block  of  this  kind  Is  to  plane  the  widest  surface  first.  A  wide, 
flat  block  should  always  have  the  widest  face  pinned  first 
When  the  block  Is  nearly  cubical  In  form  this  Is  not  so  Im- 
portant, although  It  Is  always  the  best  plan  brrnuae  It  gets 
one  Into  the  habit  of  doing  the  work  riKht,  A  brief  explana- 
tion Id  connection  with  the  arrompnnying  Illustrations  will 
prove  of  assistance  In  showing  what  to  do  after  the  first  sur- 
face has  been  planed.  Ivct  A,  B.  C.  P.  E  and  F  reprenont  the 
six  sides  of  a  block,  and  the  letters  n  and  H  represent  the 
fixed  Jaw  and  the  base  of  the  shaper  vise. 


at  /.  By  changing  the  swivel  until  both  linos  coincide  as 
shown  at  J,  this  error  Is  eliminated.  In  order  to  determine 
tlie  coincidence  of  the  lines  J,  an  intermediate  or  connecting 
lino  must  be  made  on  the  side  B  or  C,  at  the  time  that  the 
block  is  turned  over.  When  this  result  has  been  obtained, 
side  E  is  planed,  after  wliich  the  block  Is  turned  over  and  set 
up  to  plane  the  side  F.  When  this  method  is  followed  a  per- 
fect die-block  or  box-jig  will  be  produced. 
Stonington,  Conn.  M.  T.  Lf.aht 


INDEXING   ATTACHMENTS   FOR   RACK 
MILLING 

I  have  frequently  been  interested  In  reading  descriptions 
of  various  methods  for  cutting  rneks  on  the  milling  machine, 
but  have  never  seen  a  table  published  which  gives  the  neces- 
sary data  for  cutting  accurate  racks  of  various  diametral 
pitches.  The  usual  tables  are  merely  approximate  for  the 
required  circular  pitch,  and  while  these  do  very  well  for  the 
avorngc  classes  of  work,  they  are  useless  where  absolute  ac- 
rurney  Is  required.  I  recently  had  to  cut  a  rack  for  use  on 
a  dividing  machine  and  for  handling  this  work  It  was  neces- 
sary to  devise  nn  accurate  method.  In  preparing  for  this  Job, 
I  compiled  the  table  published  In  connection  with  this  article, 
which  gives  the  settings  for  use  In  cutting  all  diametral 
pitches  from  3  to  48. 
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MILLING  MACHINE  SETTINGS  FOR  CUTTING  ACO0RATE  RACK  TEETH 


Dia- 
metral 
Pitch 

Circular  Pitch. 
Inches 

Gear  on  Screw 

Gear  on 
LockinE  Disk 

Anele 

Degrees 

Minutes 

3 

1.0472 

26 

109 

2 

31 

3i 

0.8976 

20 

72 

4    ;    11    1 

4 

0.7854 

21 

66 

1      1      37     1 

r, 

0.63H3 

34 

86 

6 

29 

6 

0.5336 

38 

80 

5 

50 

7 

0.4488 

36 

65 

6 

8 

8 

0.3927 

43 

66 

1 

36 

9 

0.3491 

40 

56 

4 

7 

30 

0.3142 

50 

63 

4 

5 

11 

0.2856 

49 

56 

1 

36 

li 

0.2618 

63 

65 

3 

43 

13 

0.3417 

49 

48 

9 

16 

14 

0.2344 

72 

65 

6 

9 

15 

0.2094 

50 

42 

4 

20 

16 

0.1964 

62 

49 

6 

16 

18 

0.1745 

50 

35 

4 

20 

20 

0.1571 

63 

40 

8 

13 

32 

0.1428 

52 

30 

8 

4 

24 

0.1309 

51 

27 

8 

29 

26 

0.1208 

90 

44 

8 

5 

28 

0.1122 

75 

34 

8 

7 

30 

0.1047 

100 

43 

4 

30 

32 

0.0982 

86 

34 

6 

30 

36 

0.0873 

90 

33 

10 

51 

40 

0.0785 

75 

24 

11 

7 

48 

0  0655 

90 

34 

10 

44 

Machinery  \ 

In  order  to  explain  the  use  of  this  table  (in  handling  the 
work  on  a  universal  milling  machine)  let  us  suppose  that  a 
rack  is  required  with  30  teeth  of  16  diametral  pitch,  or 
0.19635  inch  circular  pitch. 

30  X  0.19635  =  5.8905  inches  =  length  of  thirty  teeth. 

The  most  suitable  change  gears  available  for  this  purpose 
were  wheels  with  48  and  60  teeth,  respectively.  Placing  the 
48-tooth  gear  on  the  table  screw  and  the  604ooth  gear  on  the 
locking  disk,  and  revolving  the  latter  thirty  times,  gives  a 
table  traverse  of  6.000  inches,  which  is  too  long  by  0.1095  inch 
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Fif.    1.     Universal   Milling   Machine   Attachment    for    Use    in 
cutting  Accurate  Racks 

or  0.00365  inch  per  tooth.  The  work  is  held  in  a  swivel  vise, 
and  to  correct  for  this  error  in  the  table  traverse,  the  milling 
machine  table  Is  iirst  swung  to  the  angle  given  in  the  table 
for  a  16-diametral  pitch  rack,  after  which  the  vise  is  swung 
through  a  corresponding  angle  in  the  opposite  direction;  i.  e., 
6  degrees  16  minutes,  which  brings  the  work  back  at  right 
angles  with  the  arbor.  After  completing  this  setting,  it  the 
locking  disk  is  rotated  thirty  times,  it  will  be  found  that  the 
traverse  amounts  to  exactly  5.8905  inches,  which  is  the  re- 
quired distance  for  cutting  thirty  teeth  of  16  diametral  pitch. 
The  same  is  found  true  of  all  pitches  given  in  the  table. 

A  brief  consideration  of  this  method  of  setting  will  make 
it  clear.  When  the  table  is  set  at  an  angle,  the  traverse  ob- 
tained by  the  gearing,  multiplied  by  the  cosine  of  the  angle 
at  which  the  table  is  set,  gives  the  traverse  of  the  work  on  a 


line  at  right  angles  to  the  spindle.  One  of  the  features  of 
this  attachment  is  that  it  may  be  easily  fastened  to  the  table 
of  any  universal  milling  machine.  Referring  to  the  illustra- 
tion, it  will  be  seen  that  the  attachment  consists  of  a  bracket 
fastened  to  one  end  of  the  table,  and  that  the  table  is  entirely 
unobstructed.  The  locking  disk  is  grooved  to  receive  a  round 
pin,  and  is  attached  to  an  adjustable  stud  on  the  bracket; 
the  handle  which  revolves  the  disk  is  mounted  on  the  same 
stud.  The  pin  enters  the  groove  in  the  disk  and  helps  the 
operator  in  keeping  accurate  account  of  the  number  of  revo- 
lutions. Ebbane 

[The  writer  states  that  his  table  was  compiled  owing  to 
inability  to  find  a  table  of  milling  machine  settings  tor  cut- 
ting accurate  rack  teeth.  Had  he  referred  to  the  index 
table  for  the  rack  cutting  indexing  attachment  for  the  Brown 
&  Sharpe  milling  machine,  he  would  have  found  a  very  satis- 
factory  reference   for  this  purpose.     The   error   of  the  teeth 


Fig 


gement  of 


cut  with  this  attachment,  and  using  the  settings  in  the  table 
referred  to,  amounts  to  only  from  0.0001  to  0.0004 
inch. — Editoe.] 


MULTIPLE   DRILLING  WITH  A  SINGLE 
SPINDLE   MACHINE 

It  was  required  to  drill  and  ream  two  holes  in  several 
thousand  castings,  one  of  the  holes  being  3/16  inch  in  di- 
ameter by  V-i  inch  long 
and  the  other  7/16  inch 
in  diameter  by  1  inch 
long.  Of  course  a  jig 
was  made  to  secure 
rapid  and  accurate  pro- 
duction, but  it  was 
foreseen  that  at  the 
time  when  the  castings 
would  be  ready  the  only 
machine  available  would 
be  a  single-spindle  sensi- 
tive drill  press.  The 
use  of  this  machine 
would  mean  four  chuck- 
Ings  of  each  piece  and 
tying  up  the  machine 
for  a  long  time. 

The  writer  finally  hit 
upon  the  following 
scheme.  A  light  bench 
drill  was  available  and 
this  machine  was 
mounted  at  the  side  of 
the  larger  drill  press 
and    used    for    drilling 
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inch  hole.  To  do  this,  an  auxiliary  table  was  made  for  the 
drill  press;  the  surface  of  this  table  was  accurately  planed, 
after  which  it  was  bored  and  split  to  fit  onto  the  column  of 
the  larger  machine.  A  second  hole  was  bored  part  way 
through  the  auxiliary  table  to  receive  the  base  of  the  bench 
drill  and  locate  it  in  the  desired  position.  The  auxiliary  table 
was  then  adjusted  to  such  a  height  on  the  column  of  the  drill 
press  that  the  tables  of  the  two  machines  were  exactly  level. 
The  arrangement  will  be  readily  understood  from  the  illus- 
tration, where  it  also  will  be  noticed  that  a  planed  iron  plate 
was  provided  to  afford  an  unbroken  surface  for  the  jig  to  rest 
upon. 

The  entire  lot  of  castings  was  first  drilled.  Reamers  were 
then  put  in  the  machines  and  the  holes  finished.  Two  holes 
were  drilled  and  two  holes  were  also  reamed  at  each  set- 
ting of  the  work.  Finished  spots  on  the  castings  made  It 
possible  to  relocate  the  work  rapidly  and  accurately.  The 
rate  of  production  secured  by  this  method  was  all  that  could 
be  desired,  and  the  method  made  it  possible  to  handle  the 
work  without  congestion  or  tying  up  any  of  the  machines  in 
the  shop  for  a  long  period  of  time.  In  addition,  the  auxiliary 
table  is  now  available  for  other  classes  of  work  that  may 
come  up  in 
future  and  that 
can  be  handled 
in  the  same 
way. 

The  photo- 
graph from 
which  the  illus- 
tration was 
made  may  prove 
of  interest  to 
those  who  have 
wished  for 
some  satisfac- 
tory background 
for  use  in 
shop  p  h  o  t  o  g  - 
raphy.  This 
photograph  was 
taken  with 
an  inexpensive 
camera,  the  time 
of  exposure  be- 
ing two  minutes. 
The  background  used  consisted  of  a  piece  of  canvas  three 
feet  square  which  was  moved  up  and  down  and  across  directly 
behind  the  machine  that  was  being  photographed.  The 
writer  operated  the  camera  and  also  the  background.  As 
soon  as  the  shutter  was  opened,  he  grabbed  the  canvas  and 
proceeded  to  move  It  around  behind  the  machine,  dropping  it 
in  time  to  close  the  uhuttor.  This  is  a  simple  and  inexpensive 
method  of  screening  off  a  machine  for  photographing  and  Is 
much  less  expensive  than  setting  up  a  large  screen. 

Midrtletown,  .\.  Y.  D.  A.  HAMPSOff 


Attachment   on   Die  to  prevent  sprin^ng   of  Thick  Stock   when    punching  Hoi 


PUNCHING  HOLES  IN  THICK  STOCK 
When  punching  holes  in  stock  say  3/16  Inch  thick  or 
greater,  the  stock  tends  to  curl  due  to  the  pressure  of  the 
punches  being  localized.  This  is  especially  Irue  when  the 
holes  are  to  be  nearly  straight  through,  as  this  necessitates 
a  somewhat  closer  fit  between  the  punch  and  die  than  Is  good 
practice.  With  proper  clearance,  or  rather,  with  customary 
clearanrp,  betwe<'n  punch  and  die,  the  holes  punched  are,  at 
the  upper  surface,  n  trifle  larger  In  diameter  than  the  punch; 
the  hole  gradually  tapers  to  a  diameter  as  large  as  the  die 
and  sometimes  the  stock  breaks  and  the  punching  Is  actu- 
ally larg(>r  than  the  die.  This  causes  disastrous  results  unless 
the  die  has  a  wall  heavy  enough  to  withstand  the  pressure 
required  to  force  the  overslzod  pundilng  through  It. 

The  accompanying  Illustration  shows  a  very  good  method 
of  eliminating  the  springing  of  the  blank.  This  scheme  can 
also  be  employed  to  hold  various  blanks  while  performing 
b«ndlng  operations.  As  will  be  noted  the  clamping  and  re- 
leasing mechanism   Is  actuated  by  the  arm   A.     Assume  that 


a  blank  is  desired  as  shown  at  B  and  that  the  holes  in  this 
blank  must  be  nearly  straight.  If  an  ordinary  piercing  and 
cutting-off  die  were  employed,  the  blanks  would  receive  a  "set" 
directly  around  each  pierced  hole,  causing  the  blank  to  curl. 
This  results  In  many  broken  punches,  especially  if  the  stripper 
happens  to  be  on  a  slight  angle  with  the  plane  of  the  die. 
This  set  is  caused  by  the  stock  surrounding  the  punches 
being  free  to  move,  and  it  is  obvious  that  if  stock  is  rigidly 
held  in  contact  with  a  level  die  surface,  although  the  same 
pressure  of  the  punches  is  exerted  on  a  blank,  there  will  be 
very  little  curl  due  to  the  inability  of  the  stock  to  receive 
the  set  which  holds  the  blank  in  a  curved  position.  What  is 
meant  by  the  term  "set,"  will  be  more  apparent  if  we  consider 
a  piece  of  steel  gripped  in  a  vise.  We  can  bend  the  steel  back 
and  forth  for  a  short  distance  only,  i.  e.,  inside  the  elasticity 
limit  and  the  steel  will  return  to  the  same  position  each  time, 
but  if  we  bend  steel  a  trifle  too  far  it  receives  a  permanent 
set  and  remains  fixed. 

This  clamping  device  will  be  found  excellent  when  used 
in  conjunction  with  forming  operations.  Every  diemaker 
aims  to  have  the  die  at  hand  perform  as  many  operations  at 
each  stroke  as  is  consistent  with  good  practice  and  without 

making  the  cost 
of  the  die  pro- 
hibi tl ve.  A 
spring  pad  on 
the  punch  is 
often  employed 
(equipped  with 
very  stiff 

springs),  the 
pad  producing 
one  or  more 
forming  opera- 
tions: as  the 
ram  of  the  press 
continues  to  de- 
scend the  spring 
pad  recedes  and 
the  forming 
punch  performs 
Its  function. 
But  when  the 
stock  is  heavy 
the  spring-pad 
scheme  is  out  of 
the  question.  By  keeping  the  method  shown  in  the  illustra- 
tion in  mind,  the  diemaker  will  find  many  opportunities  for 
its  use  both  in  forming  and  blanking  operations. 

Detroit,  Mich.  F.   E.   Sh.^iior 

•  *     * 

A  new  process  of  producing  fuel  from  coal  dust,  lignite, 
peat,  sawdust,  etc.,  has  been  patented  by  the  Societe  HoulUere 
du  Nord  d'Alais  of  France.  It  consists,  according  to  the  Echo 
des  Mines  ct  de  Metallurgic.  in  mixing  with  the  small  ma- 
terial a  colloidal  substance  such  as  the  starches  or  the  flour 
resulting  from  the  grinding  of  rlco,  etc.  The  mixture  thus 
obtained  is  compressed  and  the  resulting  briquettes  sub- 
mitted to  an  intensive  drying,  which  hardens  them  and  ren- 
ders thom  capable  of  withstanding  the  action  of  water  for  a 
long  time  without  disintegration.  As  an  example  the  fol- 
lowing Is  given:  Ory  ground  rice  in  the  proportion  of  2^ 
per  cent  by  weight  Is  mixed  with  97*4  per  cent  of  anthracite 
dust:  hot  water  or  steam  Is  injected  into  the  mixture  in 
order  to  transform  the  flour  Into  a  pasty  ma.<!S,  which  is 
kneaded  before  passing  into  the  press.  The  briquettes  are 
then  dried  three  or  four  hours  at  200  to  400  degrees  F. 

*  *     • 

It  Is  stated  on  the  authority  of  the  Birmingham  Daily  Post 
that  during  the  I.if'ge  bombardment  the  Oernians  destroyed 
the  Ougrf-e-Marlhaye  Steel  Works  near  T-IC-ge,  and  also  partly 
demolished  the  Cockerlll  works  at  Seralng.  The  Cockrrlll 
works  employed  10,000  men  and  among  other  lines  have  won 
great  fame  In  the  manufacture  of  armor  plate  and  fortlflca- 
tlon  material.  The  Ougn'e-Marlhaye  Steel  Works  employed 
12,000  men. 


NE'W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL -'WORKING    MACHINERY    AND    TOOLS 


H.  P.  TOWNSEND  AUTOMATIC   SCREW 
MACHINES 

The    development    of    the    automatic    screw    machines    de- 
scribed in  the  following,   for  working  on  headed  blanks  that 


Tig.    1.     H.   p.   Townsend  Screw  Shaving  and  Slotting  Machine 

are  fed  to  the  machine  from  a  hopper,  has  been  made  possible 
by  the  progress  which  has  been  made  in  cold-heading.     When 
it  is  necessary  to  turn  blanks  to  form  the  heads,  the  amount 
of  material  wasted  is   frequently  greater  than   that  retained 
in  the  product,  thus  making  the  cost  of  material  excessively 
high.     The  use  of  headed  blanks  avoids  this  waste,  and  those 
who   have   had   experience   with   cold-head- 
ing, find   that  it  may  be  applied   for  pro- 
ducing  work    of    innumerable    forms,    and 
that     the     results     obtained     are     highly 
satisfactory. 

Primarily,  the  machines  are  intended 
for  manufacturing  common  gimlet  point 
wood-screws.  In  making  wood-screws, 
after  the  blanks  have  been  made  in  a  head- 
ing machine,  the  first  machine  to  be  used 
is  for  shaving  and  slotting  the  heads;  and 
the  second  machine  is  for  pointing  and 
threading.  The  shaver  and  slotter  shown 
in  Fig.  1,  unlike  those  now  in  use,  has  only 
one  spindle  which  revolves  for  the  turn- 
ing or  shaving  of  the  head  and  stops  auto- 
matically when  this  operation  is  com- 
pleted; it  is  locked  rigidly  in  position 
while  the  sawing  operation  takes  place. 
After  this,  the  spindle  starts  again  and  the 
turning  tool  is  again  presented  to  the  head 
to  take  off  the  burr  left  by  the  saw.  It  will 
be  noticed  that  this  machine  is  provided 
with  a  tool-bar  which  rocks  the  tool  against 
the  work  for  ordinary  turning  operations. 
This  tool-bar  and  its  operating  levers  are 
known  as  the  turning  mechanism  and  can 
be  used  in  connection  with  or  independ- 
ently of  the  sawing  mechanism;  or  the 
sawing    mechanism     may     be     used     inde-  Fig.  2.    h.  p.  To» 


pendently  of  the  turning  mechanism,  so  that  this  machine, 
in  itself,  can  be  used  as  a  shaver  and  slotter,  for  plain  shav- 
ing or  for  plain  slotting. 

The   second    machine   used    in    making   wood-screws   is   the 
pointer  and  threader   illustrated  in  Fig.   2.     In  this  machine 
practically   the   same   turning   mechanism    is   used   as   in  the 
shaver  and  slotter,  and  the  sawing  mechanism  is  replaced  by 
a  pointing  tool.     Both  the  saw  mechanism  and  pointing  tool 
are  mounted  on  the  same  bearing  and  can  be  Interchanged, 
as  the  frames,  spindles,  back-rest  bracket,  and  feed  mechanism 
are  alike  in  all  of  the  machines  in  the  line.     In  the  thread- 
ing operation,  the  tool-bar  not  only  feeds  in  to  secure  the  depth 
of     cut,    but     it     reciprocates     longitudinally 
at    the    proper     speed     for    cutting    threads 
of     any     desired     pitch,     passing     over     the 
screw     as     many     times     as     required.       It 
will    be    noticed    that    in    this    machine    the 
turning     mechanism      is     adapted     to     move 
sideways  and  therefore  constitutes  a  thread- 
ing    or     turning     mechanism,     plain     turn- 
ing  being   done   in   the    same   manner   as   on 
an  ordinary  lathe.     The  pointing  mechanism, 
being  independent  of  the   threading  mechan- 
ism, can  be  used  for  plain  pointing,  omitting 
the    threading    operation,    or    the    threading 
mechanism   can  be  utilized    for  plain  thread- 
ing or  turning,  omitting  the  pointing  mechan- 
ism,   so    that    this    machine    also    constitutes 
three    separate    machines:    for    pointing    and 
threading,   plain   pointing  and  plain  turning, 
and   plain   turning   or   threading.     A   drilling 
attachment    is    also    provided,    which    can    be 
applied     to     the     frame     without     changing 
the    general    mechanism,    and    this    drilling    attachment    can 
be   used   alone,   in    combination   with   either    the   plain    form 
turning    device    or    with    the    threading    or    longitudinal    de- 
vice,  so    that   one   machine    can   be    used    for   plain    drilling, 
or    it   can   be   conveniently   made   into    a   combination    form- 
ing   and    drilling    machine    or    a    combination    drilling    and 
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threading  machine. 
This  attachment  is 
shown   in   Fig.   3. 

The  drill  mechan- 
ism, by  a  slight 
change  in  the  spin- 
dle and  in  the  spin- 
dle operating  levers, 
forms  a  tapping  or 
d  i  e  threading  de- 
vice, the  levers  being 
adapted  to  start  and 
stop  the  tapping 
spindle.  This  de- 
vice can  be  used 
alone  or  if  the  oper- 
ation is  to  be  that  of 
tapping,  it  can  be 
combined  with  tne 
forming  mechanism, 
which  gives  possi- 
bilities on  the  same 
machine  of  plain 
tapping  or  die 
threading  and  com- 
bined tapping  and 
forming.  This  ap- 
plication is  shown 
in  Fig.  4.  The  gen- 
eral construction  and 

appearance  of  these  machines  is  very  much  alike,  so  that 
one  operator  can  easily  understand  all  of  the  different  ma- 
chines. By  leaving  off  the  feed  mechanism  and  applying  a 
rod  feed  to  the  spindle,  the  machine  can  be  utilized  for 
turning,  drilling  and  cutting  off  small  pins,  studs,  etc.  In 
all  these  machines  the  spindle  revolves.  In  another  applica- 
tion of  the  saw  mechanism  for  plain  slotting,  the  spindle 
does  not  revolve  and  on  this  machine  it  is  possible  to  use 
two  saws  on  the  saw  spindle  for  flatting  or  slabbing  off 
two  sides  of  a  blank:  also,  an  index  device  can  be  applied 
for  indexing  the  spindle  90  degrees  so  that  the  saws  may 
be  brought  up  to  flatten  two  sides  of  the  blank  and  then 
withdrawn  while  the  spindle  is  turned  90  degrees  and  the 
saws  are  again  brought  into  action,  forming  a  square  on 
the  blank.  This  index  may  also  be  used  to  mill  a  hexagon 
shape.  The  machine  illustrated  in  Fig.  5  is  equipped  in  this 
way. 

In  all  the  machines,  the  feed  mechanism  can  be  changed 
to  feed  the  blanks  either  point  first  or  head  first  so  that 
all  of  the  operations  can  be  performed  on  either  end  of  a 
blank.    These  machines  can  be  provided  with  pans,  legs,  and 


an  oil  system  so  that, 
they  may  be  used 
singly  or  in  a  bat- 
tery, as  desired.  Un- 
like the  machines  of 
this  class  now  in 
use,  they  drive  from 
overhead,  keeping 
the  belts  free  from 
grease  and  leaving 
the  under  side  of 
the  machine  clear 
for  storage.  An  in- 
novation on  this  type 
of  machine  is  the 
tight  and  loose  pul- 
ley on  the  spindle, 
with  the  belt  shifter 
which  enables  the 
operator  to  conveni- 
ently turn  the  ma- 
chine by  power  when 
trying  out  the  tools, 
thus  starting  and 
stopping  at  will. 
Where  it  is  possible, 
the  machines  are 
provided  with  an  in- 
terlocking belt  shift- 
ing mechanism  so 
that  the  machine  cannot  be  started  unless  the  spindle  is 
revolving,  thereby  preventing  the  breakage  of  tools,  which 
would  be  the  case  if  the  spindle  were  not  turning  so  that 
the  tools  could  perform  their  cutting  functions.  All  the 
adjustments  on  the  machines  are  directly  in  front,  where 
the  operator  can  easily  reach  them.  This  is  an  especially 
valuable  feature  in  the  shaving  and  slotting  machine  which, 
in  the  old  type  in  common  use,  has  the  saw  mechanism  on 
the  back  so  that  the  operator  has  to  walk  around  the  line  of 
machines  in  making  adjustments. 

A  peculiar  and  valuable  feature  in  connection  with  the 
saw  mechanism  is  an  arrangement  for  compensating  for  ir- 
regularities in  the  saw.  This  arrangement  causes  the  saw 
to  cut  all  the  way  around  instead  of  just  on  the  high  teeth. 
This  same  arrangement  prevents  the  breakage  of  saws  to  a 
great  extent  by  allowing  any  tooth  which  catches  or  clogs  to 
relieve  itself  before  it  will  break.  I^sually  the  saws  will  get 
dull  instead  of  breaking.  Fig.  6  shows  a  variety  of  opera- 
tions that  can  be  performed  (^  headed  blanks,  the  heavy  lines 
showing  where  the  metal  has  been  removed.  It  will  be  seen 
that  these  machines  are  not  limited  to  standard  screws  but 
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are  capable  of 
performing  any 
kind  of  metal 
cutting  opera- 
tion on  either 
end  of  any 
blank  that  can 
be  fed  from  a 
hopper.  The 
feed  mechanism 
is  novel  in  its 
construction  and 
it  is  possible  to  feed  many  blanks  which  cannot  be  fed  in 
any  other  hopper  feed  mechanism;  one  notable  record  it 
achieved  was  continuous  running  for  thirty-two  hours  with- 
out missing  a  blank.  The  machines  are  useful  in  performing 
secondary  operations  on  numerous  screw  machine  parts  as 
well  as  on  blanks  which  have  been  headed  from  wire.  These 
machines  have  recently  been  placed  on  the  market  by  the 
H.  P.  Townsend  Mfg.  Co.,  Hartford,  Conn. 
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Examples  of  Work  done 


Townsend  Automatic  Screw  Machine 

usually   heavy   construction   is   required. 


locomotive  rods, 
etc.  This  cold 
saw  is  of  excep- 
tionally heavy 
construction  and 
is  particularly 
adapted  for 
handling  heavy 
forge  work  and 
other  classes  of 
work  where  a 
machine    of    un- 


NEWTON   COLD   SAW 

The  accompanying  illustration  shows  a  cold  metal  saw 
which  constitutes  a  recent  addition  to  the  line  of  machines 
built  by  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  One  of  the  important  features  of  this  machine  is  the  en- 
tirely enclosed  driving  spindle  gear  and  pinion  which  pro- 
vides for  the  operation  of  these  members  in  grease;  the  gear 
case  is  shown  at  A.  Another  feature  of  the  machine  con- 
sists of  the  incorporation  of  narrow  guide  bearings  B  which 
decrease  the  friction  between  the  saddle  and  ways  to  a 
minimum.  The  adjustable  thrust  bearing  C  with  auxiliary 
bushings  to  prevent  the  escape  of  oil  and  to  preserve  the  fixed 
bushings  from  contact  with  the  splines,  is  another  noteworthy 
point  in  the  construction.  Care  has  been  taken  to  limit 
the  overhang  of  the  saw  blade  beyond  the  shears  to  a 
minimum. 

It  will  be  seen  that  the  machine  is  provided  with  duplicate 
work-tables  which  can  be  adjusted  independently  or  In  unison 
as  desired.  Both  V-  and  arch-clamps  are  provided  for  hold- 
ing the  work.  The  spindle  is  extended  and  fitted  with  spac- 
ing washers  which  enable  any  desired  distance  to  be  obtained 
between  the  saw  blades  when  two  blades  are  used  at  the 
same  time.  This  distance  between  the  blades  can  be  adjusted 
by  increments  of  %  inch.  The  spindle  is  supported  at  both 
ends  and  revolves  in  bronze  bushed  capped  bearings.  The 
teeth  of  the  driving  pinion  are  cut  from  the  solid  shaft  and 
the  driving  worm-wheel  is  cut  from  a  solid  bronze  casting. 
The  feed  is  obtained  from  a  gear-box  which  affords  six  changes 
without  the  removal  of  gears,  and  the  saddle  has  fast  power 
traverse  in  both  directions.  Adjustable  and  safety  release 
is  provided  for  all  motions  in  the  extreme  positions. 

The  machine  may  be  equipped  with  either  one  or  two  saw 
blades  44  inches  in  diameter,  which  gives  a  capacity  for 
cutting  through  oblong  billets  20  inches  high  by  10  inches 
wide.  Round  stock  up  to  1.3  inches  in  diameter  and  square 
stock  up  to  12  by  12 
inches  can  be  cut. 
Larger  sections  can 
be  cut  by  turning 
the  stock.  The  il- 
lustration shows  a 
machine  equipped 
with  one  blade  and 
with  the  spindle  ex- 
tended out  beyond 
this  blade.  Where 
a  second  blade  is 
used,  it  is  mounted 
on  this  spindle  ex- 
tension, the  two 
blades  being  used 
for  working  simul- 
taneously    on     such 

pieces       as       open-end  Newton    Cold    Saw    designed    for 


AMERICAN   ELECTRIC  GRINDER 

The  American  Electric  Grinder  Co.,  Chicago,  111.,  is  the 
manufacturer  of  the  self-contained,  double-end,  motor-driven 
grinder  which  forms  the  subject  of  this  article.  This  machine 
is  particularly  adapted  for  heavy  classes  of  foundry  grinding 
and  similar  work.  The  important  feature  of  the  construction 
lies  in  the  fact  that  the  motor  is  built  around  the  grinding 
wheel  shaft,  the  arrangement  being  such  that  repairs  to  the 
motor  may  be  made  without  requiring  the  machine  to  be  dis- 
mantled. To  provide  the  maximum  rigidity,  the  base  of  the 
grinder  from  the  center  of  the  wheel  spindle  down  is  a 
single  heavy  casting,  and  the  spindle  is  made  from  35  to  40 
point  carbon  steel  and  ground  accurately  to  size.  In  the 
standard  machines,  the  spindle  is  mounted  in  Hyatt  roller 
bearings,  but  ball  bearings  may  be  substituted  if  desired. 

Fig.  1  shows  a  general  view  of  the  machine  and  Fig.  2 
shows  the  arrangement  of  the  motor  drive  in  some  detail.  The 
motor  armature  is  assembled  on  a  spider,  through  which 
the  wheel  spindle  is  forced  at  500  pounds  pressure.  Should 
it  become  necessary  to  re-wind  or  repair  the  armature,  it  is 
not  necessary  to  remove  the  armature  from  the  machine. 
For  this  purpose,  the  upper  half  of  the  field  ring  A  is  in  the 
form  of  a  separate  casting  hinged  to  the  base,  and  may  be 
raised  to  the  position  shown,  in  order  to  give  access  to  the 
armature.  The  lower  half  of  the  field  ring  is  cast  integral 
with  the  base  of  the  grinder.  The  brush  holders  B  and  the 
pole  pieces  C,  including  the  wiring,  may  be  lifted  up  out  of 
the  way,  and  when  this  has  been  done,  the  armature  may 
easily  be  repaired  without  removing  it  from  the  machine. 
The  electrical  connections  are  so  arranged  that  they  do  not 
have  to  be  broken  while  working  on  the  armature. 

The  electrical  controlling  apparatus  used  on  the  machine 
is  provided  by  the  Electric  Controller  &  Mfg.  Co.,  of  Cleve- 
land, Ohio.  The  switchboard  is  located  inside  the  base  of 
the  grinder  where  it  is  readily  accessible  by  opening  the  door 
shown  in  Fig.  1.  The  push  buttons  D  are  used  for  starting 
and  stopping  the  motor  and  a  rheostat  is  provided  for  regu- 
lating the  speed  to  compensate  for  the  change  in  size  of  the 
wheels,  which  results  from  trimming.  It  will  be  seen  that 
about  three-quarters  of  the  wheels  are  covered  by  cast-iron 
shields,  and  the  outer  plate  of  each  of  these  shields  is  hinged 
at    the   back    and    locked    by    two    bolts    at   the    front.      This 

enables  either  plate 
to  be  swung  back,  as 
shown  in  Fig.  1, 
making  the  replace- 
ment of  wheels  a 
very  easy  matter. 
In  addition  to  cov- 
ering the  wheel,  it 
will  be  noticed  that 
the  guard  covers  the 
nut  at  each  end  of 
the  spindle  so  that 
the  possibility  of 
accidents  through 
the  operator's  cloth- 
ing becoming  caught 
is  eliminated. 
The  work-rests  are 
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Fig.    1.     Ame 
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and  bolted  together.  Whenever  the  used  section  of  the  rest 
becomes  worn,  a  new  plate  may  be  easily  bolted  to  the  support, 
extra  plates  for  this  purpose  being  provided  with  the  machine. 
The  heavy  foundry  size  of  this  type  of  grinder  renuires  a  5- 


Tig.  i.     Arrangement  of  Driving  Motor 


horsepower  motor  to  drive  it  and  is  suitable  for  running  at 
from  800  to  1200  revolutions  per  minute.  Wheels  24  inches  in 
diameter  by  3  inches  face  width  are  used.  Without  the  wheels, 
this  machine  has  a  weight  of  approximately  2900  pounds.  The 
same  type  of  grinder  is  also  made  in  several  different  sizes, 
the  smallest  of  which  carries  wheels  10  inches  in  diameter  by 
1  Inch  face  width;  and  the  largest,  wheels  42  inches  in 
diameter  by  6  inches  face  width. 


"WALCO"  HEX  WRENCH 
The  "Walco"  hex  wrench  Is  nianufactund  by  the  Walworth 
Mfg.  Co.,  Boston,  Mass.,  and  is  particularly  adapted  for  re- 
moving valve  bonnets  and  turning  other  hexagonal  parts. 
Every  engineer  or  user  of  valves  will  appreciate  the  value 
of  this  tool.  Valve  bonnets  are  made  up  in  a  factory  where 
special  wrenches  are  used,  and  if  It  becomes  necessary  for 
the  user  to  remove  a  bonnet  by  means  of  a  monkey  wrench  or 
"Stillson"  wrench,  the  hexagons  are  almost  certain  to  be 
damaged. 

Reference  to  the  Illustration  will  make  It  evident  that  the 
"Walco"  hex  wrench  grips  four  sides  of  the  hexagon  where 


an  ordinary  monkey  wrench  only  grips  two  sides.  Using 
this  new  wrench,  it  is  possible  to  remove  valves  or  cocks 
from  a  pipe  line  without  injuring  their  finished  surfaces. 
This  wrench  is  made  of  high-grade  tool  steel. 

OPTICAL   TOOL   CO.'S    SUB-PRESS 

The  Optical  Tool  Co.,  Providence,  R.  I.,  has  recently  brought 
nut  a  sub-press  intended  for  carrying  fine  dies  that  must  be 
kept  in  permanent 
alignment.  The 
principal  distinction 
that  this  press  has 
over  others  is  the 
shape  of  the  plunger. 
This,  in  section,  re- 
sembles a  triangle 
with  the  apex  cut 
off.  The  plunger  is 
made  of  steel  and 
runs  in  cast-iron 
bearings;  the  adjust- 
ing gib  is  also  of  cast 
iron,  so  that  the 
wearing  surfaces  are 
steel  to  cast  iron. 
With  this  sub-press 
there  is  less  chance 
for  extensive  wear 
developing,  and  ad- 
justments may  be 
made  very  quickly. 
The  frame  of  the 
.sub-press  is  of  open  construction  at  the  back  so  that  stock 
may  be  fed  either  sideways  through  the  dies  or  from  the  back. 

"LITTLE  DAVID"  RIVET  "BUSTER" 
In  making  riveted  joints  it  frequently  becomes  necessary 
to  remove  one  or  more  rivets,  and  for  this  purpose  a  hammer 
and  cold  chisel  are  often  used  to  knock  off  the  rivet 
head.  This  method  is  not  only  slow  but  may  result  In  damage 
to  the  work.  A  more  convenient  way  is  to  use  a  pneu- 
matic chipping  hammer.  In  the  case  of  large  rivets  a  slot  is 
cut  through  the  center  of  the  head,  after  which  a  tap  with  a 
hammer  on  each  side  of  the  head  serves  to  break  oft  the 
two  halves;  the  rivet  may  then  be  easily  driven  out  of  the 
hole. 

As  it  is  not  practical  to  keep  a  pneumatic  chipping  hammer 
on  hand  for  occasional  use  In  removing  rivets,  the  Ingersoll- 
Rand  Co.,  11  Broadway,  New  York  City,  has  recently  added 
to  its  line  the  "Little  David"  rivet  "buster"  for  use  In  con- 
nection with  the  pneumAtic  riveting  hammers  of  Its  manu- 
facture.     Tills    tool    is    shown    In    the    accompanying    lllustra- 
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tlon.  from  which  it  will  be  seen  that  It  consists  of  a  chisel 
which  Is  mounted  In  the  "Little  David"  riveting  hammer.  In 
place  of  the  usual  rivet  set.  The  shank  of  the  rivet  "buster" 
Is  similar  to  that  of  the  regular  rivet  set,  and  Is  so  designed 
that  it  Is  held  In  place  by  the  safety  retaining  spring.  The 
rivet  ."buster"  Is  of  a  size  and  shape  which  enable  It  to  also  be 
used  for  removing  burrs  or  other  defects  from  the  metal.  It 
can  be  conveniently  carried  In  the  workman's  pocket  where 
It  la  always  available  for  use  when  necessary.  The  "Little 
David"  riveting  hammer  was  described  In  the  May,  1913, 
number  of  MAciirNrnv,  and  the  rivet  set  retainer  for  use  on 
this  tool  was  illustrated  and  described  In  the  August,  1914, 
number. 
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"ACORN"   DIE 

The  Wiley  &  Russell  plant  of  the  Greenfield  Tap  &  Die 
Corporation,  Greenfield,  Mass.,  has  recently  added  to  its  line 
what  is  known  as  an  "Acorn"  threading  die,  which  is  illus- 
trated herewith.  Fig.  1  shows  the  assembled  die-holder  ready 
to  be  mounted  in  the  machine,  while  in  Fig.  2  the  parts  of  the 
die-holder  and  the  die  are  shown  arranged   in   their  relative 
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positions.  These  illustrations  make  the  construction  and 
operation  of  the  die  so  clear  that  only  a  brief  description 
will  be  necessary. 

Referring  to  Fig.  2  it  will  be  seen  that  the  die  A  has  the 
four  lands  contained  in  a  single  piece.  The  cap  B  fits 
over  the  die  and  engages  the  ground  conical  surfaces  of  the 
lands,  affording  adequate  support  to  prevent  the  possibility 
of  deflection,  and  at  the  same  time  providing  means  of  ad- 
justment. After  the  cap  B  has  been  screwed  up  to  make 
the  die  cut  to  the  required  diameter,  the  lock  nut  G  is 
screwed  back  tight  against  the  cap  to  prevent  it  from  turn- 
ing and  the  size  of  the  die  from  changing. 

The  die  A  is  driven  by  the  pins  D  in  the  face  of  the  die- 
holder,  while  this  holder,  in  turn,  is  driven  by  the  pin  E 
■which  enters  the  slot  in  the  socket  F.  In  assembling  the  die 
and  holder,  the  screw  G  is  tightened  up,  thus  drawing  the  pin 
E  in  the  die-holder  back  into  the  slot  in  the  socket  F.  This 
brings  the  tool  to  the  condition  shown  in  Fig.  1.  The  cap  B 
and  collar  C  may  then  be  adjusted  in  the  manner  previously 
described,  after  which  the  die  is  ready  for  use. 


Tig,    2.     Farts  of  "Acorn"  Die  and  Holder  in  Position  for  assembling 

The  noteworthy  features  of  this  "Acorn"  die  are  that  when 
it  is  adjusted  the  four  lands  are  sure  to  be  moved  in  an 
equal  distance  toward  the  center,  owing  to  the  ground  conical 
surfaces  which  engage  the  cap  B;  that  the  cap  B  affords  a 
positive  support  for  each  of  the  lands;  and  that  the 
chasers  can  be  sharpened  from  fifty  to  one  hundred  times, 
provided  the  workman  observes  the  necessary  precaution  in 
grinding  them.  When  the  die  becomes  dull,  it  is  merely 
necessary  to  remove  one  or  two  thousandths  of  an  inch  from 
the  cutting  face  of  each  of  the  four  lands  of  the  die.  This 
removes  the  rounded  edges  of  the  lands  and  exposes  a  clean 
sharp  cutting  edge  to  the  work.  The  projection  of  the  lands 
beyond  the  cap  B  enables  the  die  to  cut  close  up  to  shoulders 
without  difficulty. 

This  "Acorn"  die  and  its  holder  are  adaptable  for  use  on 
all  kinds  of  machines  such  as  lathes,  drill  presses,  hand  or 
automatic  screw  machines,  turret  lathes,  bolt  cutters,  etc. 
The  holder  has  longitudinal  float,  thus  permitting  the  die  to 
follow  its  own  lead  independent  of  the  travel  of  the  machine. 
With  any  self-leading  die,  it  is  impossible  to  adjust  more 
than  a  few  thousandths  of  an  inch  without  materially  dis- 
turbing the  lead  of  the  screw  or  bolt,  or  spoiling  the  smooth- 
ness of  the  wall  of  the  thread.  The  range  of  adjustment 
secured  by  regulating  the  position  of  the  cap  B  is  more  than 
can  ever  result  from  variation  in  the  process  of  manufacture. 


WEAVER  GARAGE  PRESS 
In  the  average  garage  or  repair  shop  there  is  a  great  deal 
of  work  which  could  be  most  satisfactorily  handled  under  a 
press,  but  the  high  price  of  an  ordinary  equipment  of  this 
kind  leads  many  shops  to  continue  to  handle  such  work  by 
more  laborious  and  far  less  efficient  methods.  Realizing  the 
demand  which  exists  for  a  light  press  for  use  in  the  field 
referred  to,  the  Weaver  Mfg.  Co..  Springfield,  111.,  has  de- 
signed and  placed 
on  the  market  a 
hand-operated  press 
which  has  a  ca- 
pacity of  20  tons. 
This  equipment  is 
of  strong  and  com- 
pact construction 
so  that  it  takes  up 
very  little  space 
and  has  a  capacity 
ample  for  the  re- 
quirements of  the 
work  for  which 
it  is  intended. 
Straighten  ing 
shafts  and  axles, 
pressing  wheels  on 
and  oft  shafts,  com- 
pressing  leaf 
springs  in  assem- 
bling, pressing 
bearings  on  and  off, 
broaching  holes, 
cutting  keyways  in 
pulleys,  and  bend- 
ing and  shaping 
tars  are  some  of  the 
operations  that  can 
be   accomplished. 

It  will  be  seen  that  the  frame  is  made  of  a  single  piece  of 
channel  steel  which  is  5  by  2  inches  in  size.     There  are  no 
joints  or  connections  to  weaken  the  frame.    A  hand- 
wheel  15  inches  in  diameter  provides  quick  action 
for  ordinary  light  jobs,  and  for  securing  the  maxi- 
mum pressure  the  auxiliary  lever  is  employed.     The 
ratio   of   the   lever   is   1500   to   1,   and    enables   the 
maximum  pressure  of  20  pounds  to  be  obtained  with- 
out   undue   exertion    on    the   part    of   the    operator. 
The  bolster  which  carries   the  plate  is  readily  ad- 
justable  for  height,   it  being   necessary   to   remove 
the  four  bolts  and  replace  them  in  holes  in  the  desired  position 
on  the  frame.     The  maximum  adjustment  of  the  press  is  48 
inches  between  the  plate  and  the  bottom  of  the  screw.     The 
screw  is  2  inches  in  diameter  and  has  a  3-pitch  Acme  thread; 
the  thrust  of  the  screw  is  taken  by  a  bronze  thrust  bearing. 
The  screw   has  a  range   of  movement   of   12   inches   and   the 
distance   between   the   uprights   is   32    inches,   which   permits 
the  press  to  handle  the  largest  automobile  wheels. 

BILLINGS  &  SPENCER  BOX-JOINT  PLIER 

The  model  CC  slip  box-joint  plier  illustrated  herewith  is 
a  recent  product  of  the  Billings  &  Spencer  Co.,  Hartford, 
Conn.  The  application  of  the  box  joint  to  this  plier  insures 
perfect  alignment  of  the  jaws  and  side  cutters.  This  increases 
the  efficiency  of  the  cutters,  enabling  them  to  cut  easily  any 
wire  within  their  capacity.  The  tool  is  made  of  high-grade 
steel    forgings   with    the   handles   knurled   to   afford   a  secure 
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grip  when  the  workman";  hands  are  greasy.  The  features 
of  the  tool  will  be  clear  to  any  mechanic  by  referring  to  the 
Illustration. 

CHALLENGE   COMBINATION   GRINDER 

Where  a  shop  uses  machine  tools  for  a  variety  of  work,  the 
most  efficient  equipments  are  those  which  possess  the  widest 
range,  this  being  in  marked  contrast  to  manufacturing  ma- 
chines which  are  used  for  turning  out  a  strictly  uniform 
product.  There  are  few  shops  which  have  tools  to  be  groun:l 
that  do  not  have  various  other  classes  of  grinding  work,  an.l 
where  the  tool  grinders  are  single-purpose  machines,  it  is 
necessary  to  have  other  grinding  machines  for  handling  mis- 
cellaneous work.  Realizing  the  demand  for  a  general-purpose 
grinder  arising  from  this  condition,  the  Challenge  Machine 
Co..  Inc..  5116  Springfield  Ave.,  Philadelphia,  Pa.,  is  building 
what  is  styled  a  combination  grinder.  This  machine  has 
been  built  for  some  time  but  it  has  recently  been  re-designed 
and  additional  equipments  provided  to  add  to  its  field  of 
usefulness.  The  name  "combination  grinder"  arises  from 
the  fact  that  various  units  are  provided  which  may  be  as- 
sembled on  the  machine  to  adapt  it  for  handling  various 
classes  of  work.  These  units  are  mounted  without  requiring 
any  machining  operations,  and  they  may  be  easily  removed 
and  replaced  by  other  units  when  the  nature  of  the  work 
handled  on  the  machine  is  changed. 

The  head  of  the  machine,  or  the  "master  unit"  as  it  is 
called,  may  be  used  as  a  bench  machine  or  it  may  be  bolted 
to  either  of  three  types  of  base  which  adapt  it  for  belt  drive 
from  an  overhead  shaft,  belt  drive  from  a  pulley  mounted  on 
the  base  of  the  machine  or  individual  motor  drive.  Among 
the  units  which  may  be  provided  for  use  on  this  machine  are 
a  ring  wheel  or  disk  unit;  a  wet  tool  grinding  unit;  a  duplex 
surface  grinding  unit;  a  top  surface  grinding  unit,  in  which 
the  work  is  passed  over  a  slot  in  the  table  through  which  the 
grinding  wheel  is  exposed;   and  a  wheel  guard  unit.     It  will 


in  size  through  dressing.  It  will  be  noticed  that  an  eye- 
guard  is  provided  on  this  unit,  the  guard  being  made  of 
wired  glass  so  that  it  is  not  easily  broken. 


Chanenfe  CoinSlniition  Orlnder  (iquipiHid  with  Wot  Tool  Orlndinf 
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be  seen  that  the  mnrhlne  fihown  In  tho  llluHlrntlon  l.t  equipped 
with  the  wet  tool  grliidlnn  unit  nnd  the  wheel  gunrd.  The 
wheel  guard  Is  one  of  the  rerently  developed  parts.  It  Is 
fnrKfd  from  channel  steel,  which  provides  adequate  strength, 
and  has  both  vertical  and  horizontal  ndJURtment  In  order 
that  the  position  may  he  regulated  as  the   wheel   Is  reduced 


TOLEDO  HIGH-SPEED  FORGING   PRESS 

In  tlie  design  of  the  high-speed  forging  press  which  forms 
the  subject  of  this  article,  the  construction  of  the  frame  is 
of  particular  importance.  Referring  to  the  illustration,  it 
will  be  seen  that  this  is  of  the  gap  pattern,  the  frame  con- 
sisting of  four  pieces  held  together  by  four  heavy  steel  bolts. 
Two  of  these  bolts  pass  through  the  crown,  uprights  and  bed 
of  the  press  at  the  rear  of  the  main  shaft  bearings,  these 
bolts  taking  the  entire  stress  in  the  press,  while  the  uprights 


Heavy    Toledo    High-speed    Forging    Press 

take  the  reaction.  The  other  two  bolts  are  situated  at  the 
front  of  the  bearings  and  pass  through  only  the  crown  and 
uprights.  This  machine  was  originally  designed  for  handling 
the  heavier  classes  of  railroad  track  specialty  forging,  such 
as  switdi  operating  levers  anil  links,  rail  plates,  fish  plates, 
etc.;  but  it  may  be  used  for  all  classes  of  heavy  forging, 
forming,  stamping  and  embossing.  The  press  is  capable  of 
exerting  pressures  up  to  500  tons  and  will  withstJind  oc- 
casional overloads  of  40  per  cent  or  more. 

The  bed  and  face  of  the  slide  are  provided  with  T-slots  to 
accommodate  all  kinds  of  dies  mounted  in  every  conceivable 
position.  The  clutch  is  of  the  jaw  type;  it  is  steel  faced  at 
tho  engagement  points  and  equipped  with  a  special  gravity 
release  that  eliminates  the  clicking  and  wearing  off  of  the 
engaging  points.  The  press  Is  designed  to  operate  at  high 
speed — the  recommended  speed  being  not  less  than  thirty 
strokes  per  minute — so  that  four,  five  or  more  forging  opera- 
tions may  be  performed  In  succession  on  a  piece  of  work 
without  requiring  It  to  be  reheated.  In  order  to  provide  for 
running  the  press  at  high  speed.  It  Is  geared  comparatively 
low.  the  ratio  being  fifteen  to  one,  which  brings  the  speed  of 
the  back  shaft  up  to  450  revolutions  per  minute.  It  will  be 
seen  that  motor  drive  Is  employed,  and  when  the  press  Is 
working  under  full  load  a  100  horsepower  motor  will  be  re- 
quired to  drive  It  to  capacity.  This  does  not  mean  that  the 
press  will  consun\e  that  amount  of  energy  continually;  on 
the  contrary,  the  average  requirements  will  not  exceed  from 
25  to  no  horsepower. 

Forging  presses  are  subjected  to  severe  treatment  ond  a-< 
a  result  are  likely  to  have  a  vorlety  of  accidents  happen  in 
them.  To  prepare  this  new  Toledo  press  to  withstand  thi- 
most  severe  operating  conditions.  It  has  been   designed  with 


October,   1914 


MACHINERY 


153 


propurtions  that  enable  it  to  stand  up  under  unusually  heavy 
loads.  Great  care  has  also  been  exercised  in  the  selection  of 
material  for  those  parts  which  are  subjected  to  the  most 
severe  strains.  For  instance,  the  main  shaft  and  the  steel 
tie  rods  are  made  of  steel  of  a  special  analysis  which  averages 
from  0.45  to  0.50  per  cent  of  carbon;  these  parts  are  care- 
fully treated  after  finishing  to  enable  them  to  withstand  the 
most  severe  stresses  without  being  strained.  The  main  gear 
is  made  of  a  special  steel  which  possesses  exceptionally  good 
wearing  properties.  Particular  care  has  been  given  to  the 
design  of  the  slide  and  its  ways.  The  gibs  are  of  unusual 
length  and  so  arranged  that  the  slide  never  comes  out  of  the 
gibs.  The  part  of  the  slide  that  moves  within  the  gibs,  and 
the  gibs  proper,  are  of  exceptionally  liberal  proportions,  and 
this  fact  combined  with  the  length  of  the  gibs  permits  of  con- 
centrating the  heaviest  load  at  any  point  of  the  slide  and 
bed. 

The  principal  dimensions  of  this  machine  are  as  follows: 
Stroke  of  slide,  6  inches;  diameter  of  shaft,  10  inches;  dis- 
tance between  uprights,  61  inches;  available  die  space,  20 
inches;  size  of  main  gear,  7  feet  in  diameter  by  12 14  inches 
face  width;  size  of  flywheel,  50  inches  in  diameter  by  17 
inches  face  width;  and  weight  of  flywheel,  4000  pounds.  This 
new  forging  press  is  a  recent  product  of  the  Toledo  Machine 
&  Tool  Co.,  Toledo,  Ohio. 


imbeds  itself  in  the  wood.  The  plug  B  is  then  locked  in 
place  by  tightening  the  thumb-screw  D,  which,  in  turn,  chucks 
the  work  on  the  two  points  E.  The  next  step  is  to  set  the 
stop-screw  F  to  give  the  correct  tooth  thickness  from  flank 
to  fiank.  This  stop-screw  engages  the  edge  of  the  table  of 
the  disk  grinder  and  controls  the  distance  through  which  the 


BESLY  GEAR  TOOTH  PATTERN  GRINDER 

Charles  H.  Besly  &  Co.,  120  B.  North  Clinton  St.,  Chicago, 
111.,  have  recently  developed  a  fixture  for  use  on  their  No. 
15-30  C  patternmaker's  disk  grinder,  which  adapts  this  ma- 
chine for  forming  single  involute  teeth  for  gear  patterns. 
Fig.  1  shows  one  of  these  attachments  in  use,  while  Fig.  2 
shows  the  design  of  the  attachment  in  detail.  The  attach- 
ment is  shown  grinding  teeth  of  1  diametral  pitch  by  6  inches 
face  width;  and  the  fixture  was  especially  designed  for  grind- 
ing 1-pitch  teeth.  The  blanks  are  ground  from  the  rough, 
i.  r..  the  grinder  does  everything  with  the  exception  of  the 
rough  sawing.  In  producing  gear  teeth  on  this  attachment, 
the  method  of  procedure  is  as  follows:  The  rough  sawed 
blocks  are  first  ground  on  the  top,  bottom  and  ends,  using 
a  sliding  bevel  gage  for  squaring  the  ends,  and  a  sizing  bevel 
gage  for  grinding  the  top  of  the  tooth  pattern  parallel  with 
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Besly  No.    15-30  C  Patternmakers'  Disk  Grind 


the  base  and  to  the  correct  height.  After  this  preliminary 
work  has  been  done,  the  blanks  are  ready  to  be  inserted  in 
the  fixture  for  forming  the  sides  of  the  teeth. 

To  operate  the  fixture,  the  base  of  the  blank  is  placed 
against  the  back  of  the  holder  shown  at  A  in  Fig.  2,  after 
which  the  plug  B  is  pressed  down  so  that  the  center  point  C 


Besly 


work  may  be  fed  to  the  wheel.  After  setting  the  fixture  for 
the  tooth  thickness,  it  is  necessary  to  provide  for  obtaining 
the  required  flank  angle  and  this  is  done  by  setting  the  pin 
O  in  the  proper  position  in  the  segment  of  the  fixture.  The 
work  is  then  forced  against  the 
grinding  wheel  until  further 
movement  is  stopped  by  the  screw 
F  engaging  the  edge  of  the  work- 
table  as  previously  mentioned. 
After  this  has  been  accomplished, 
the  spring  pin  G  is  released  from 
the  segment  and  the  fixture 
swiveled  back  and  forth  about  its 
pivotal  center  to  grind  the  face  of 
the  tooth.  After  these  two  opera- 
tions have  been  completed,  the 
work  has  a  flat  flank  and  a  cir- 
cular face,  but  the  face  curve  is 
not  tangent  to  the  flank. 

In  order  to  secure  a  smooth 
surface  and  to  approximate  the 
required  involute  curve  for  the 
tooth,  the  next  step  is  to  with- 
draw the  work  from  the  wheel 
and  move  the  leaf  H  carried  by 
the  block  1  into  position  against 
the  end  of  the  stop-screw  F.  After 
this  has  been  done,  the  work  is 
again  brought  into  contact  with 
the  disk  wheel  and  rotated  about 
the  pivotal  center  J.  The  effect 
of  the  leaf  H  is  to  increase  the  radius  about  which  the  fixture 
is  pivoted,  with  the  result  that  a  so-called  "face  and  flank" 
curve  is  generated,  which  is  tangent  to  the  flank  of  the  pat- 
tern and  connects  smoothly  with  the  face  curve  previously 
formed.  The  combination  of  the  "face  and  flank"  curve  and 
the  face  curve  results  in  the  formation  of  a  curve  which  is 


154 


MACHINERY 


October,  1914 


a  very  close  approximation  to  the  required  involute  tooth  form. 
After  this  has  been  done,  the  work  is  withdrawn  from  the 
disk  wheel  and  the  pin  A'  is  withdrawn  to  enable  the  work- 
holder  to  be  revolved  about  the  center  L  in  order  to  bring  the 
opposite  side  of  the  pattern  into  position  to  be  formed  by 
the  disk  wheel.  The  pin  A'  is  inserted  in  the  hole  M  which 
locks  the  work  in  position  for  forming  the  opposite  side  of 
the  tooth.  This  process  enables  gear  teeth  which  are  exact 
duplicates  of  each  other  to  be  made,  and  teeth  made  on  this 
fixture  are  much  more  accurate  as  regards  size,  curvature 
and  parallelism  than  it  has  formerly  been  possible  to  make 
them.  Using  this  fixture  on  a  Besly  patternmaker's  disk 
grinder,  an  apprentice  can  turn  out  more  work  in  a  few 
minutes  than  a  skilled  patternmaker  could  in  a  day  when 
working  by  hand. 

CINCINNATI  GRINDER   HEADSTOCK 

A  recent  improvement  made  on  the  plain  and  universal 
grinding  machines  built  by  the  Cincinnati  Grinder  Co.,  Cin- 
cinnati, Ohio,  consists  of  a  headstock  with  means  for  pro- 
viding either  a  live  center  or  a  dead  center  according  to  the 
requirements  of  the  work.  The  illustrations  show  the  head- 
stock  for  a  universal  grinder,  but  after  reading  the  following 
description,  it  will  be  evident  that  the  same  arrangement  Is 
equally  applicable  for  use  on  plain  grinding  machines.     This 


Fig.     1.     Front    View    of    Cincinnati 


new  headstock  is  secured  to  the  reciprocating  table  in  the 
usual  way.  The  spindle  runs  in  any  suitable  form  of  bear- 
ings, and  in  the  forward  bearing  a  shoe  is  provided  which 
enables  the  spindle  to  be  clamped  by  tightening  a  hand- 
screw  that  binds  the  shoe  against  the  spindle. 

It  will  be  seen  that  the  spindle  projects  out  from  the 
front  bearing  and  that  a  sleeve  .1  is  keyed  to  the  spindle  so 
that  it  rotates  in  unison  with  it.  The  driving  pulley  is 
journaled  on  the  sleeve  A,  this  pulley  being  provided  with 
a  lubricated  anti-friction  bushing.  The  pulley  is  held 
against  longitudinal  movement  by  means  of  the  flange  on  the 
sleeve  A  and  a  similar  Range  on  sleeve  B  which  is  threaded 
onto  the  end  of  the  spindle.    The  faceplate  C  Is  secured  to  the 


pulley  and  provided  with  a  work-engaging  stud;  and  the 
end  of  the  spindle  hole  is  tapered  to  receive  the  usual  form 
of  tapered  shank  center  or  chuck,  according  to  the  require- 
ments of  the  work. 

When  it  is  desired  to  operate  the  headstock  with  a  live 
center  the  shoe  D.  which  is  carried  in  a  socket  In  the  pulley, 
is  tightened  by  a  screw  so  that  the  pulley  is  clamped  to  the 
s'.eeve  A  and  consequently  to  the  spindle.  Under  these  con- 
ditions, the  spindle  rotates  in  the  headstock,  providing  a  live 
center.  In  order  to  obtain  a  dead  center,  the  shoe  D  is 
loosened  and  the  shoe  in  the  front  .spindle  bearing  is  tightened 
in  order  to  bind  the  spindle  and  prevent  it  from  rotating  In 
the  headstock,  thus  providing  a  dead   center. 

SULLIVAN  PORTABLE  AIR  COMPRESSOR 
The  small  motor-driven  air  compressor  illustrated  here- 
with is  an  extremely  useful  equipment  in  industrial  plants 
which  require  compressed  air  tor  operating  pneumatic  tools 
and  for  other  purposes.  The  complete  unit  is  mounted  on  a 
truck  of  any  desired  wheel  gage  and  is  driven  by  a  15-horse- 
power  motor  supplied  by  the  Westinghouse  Electric  &  Mfg. 
Co.,  East  Pittsburg,  Pa.     Referring  to  the  Illustration,  it  will 
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SuUivon    Motor-driven    Portable    Air    Comprouor 

be  seen  that  the  equipment  comprises  the  air  compressor, 
a  storage  tank  and  n  motor  starling  rheostat  In  addition  to 
the  driving  motor.  The  motor  Is  of  the  damp-proof  type  and 
will  operate  successfully  In  very  damp  locations.  A  motor 
may  bo  provided  for  use  on  either  alternating  or  direct 
current. 

The  receiver  Is  made  of  plate  steel  and  Is  tested  to  wlth- 
.ttnnd  an  air  pressure  of  100  pounds  per  square  Inch.  A  pop 
safety  valve,  a  pressure  gage  and  a  blow-off  or  drain  cock  are 
provided  on  the  receiver.  The  construction  of  the  air  com- 
pressor Is  very  substantial.  All  bearings  are  provided  with 
means  of  adjustment  and  may  be  easily  removed,  so  that  re- 
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placement  is  an  easy  matter,  when  necessary.  The  cylinder 
is  lubricated  by  a  sight-feed  air  cylinder  lubricator,  and  the 
crankshaft  and  crosshead  by  the  splash  system.  An  unload- 
ing device  on  the  air  inlet  valves  saves  energy  when  the  de- 
mand for  air  is  less  than  the  capacity  of  the  machine.  This 
portable  air  compressor  is  a  recent  product  of  the  Sullivan 
Machinery  Co.,  Chicago,  111. 


LANGELIER  HIGH-SPEED  BENCH  DRILL 

The  accompanying  illustration  shows  a  high-speed  bench 
drill  designed  and  built  by  the  Langelier  Mfg.  Co.,  Provi- 
dence, R.  I.,  for  use  In  drilling  fine  holes  through  steel  piano 
wire  gages.  The  machine  may  also  be  used  for  milling  and 
burring  small  work.  The  standard  machine  of  this  type  has 
a  spindle  turned  to  a  taper  to  fit  the  No.  0  Morse  taper 
socket  of  a  Beach  chuck  for  drills  from  No.  0  up  to  ^4  inch. 

If  so  desired,  any 
special  spindle  nose 
may  be  provided  to 
meet  the  require- 
ments of  individual 
cases.  This  bench 
drill  is  designed  to 
run  at  speeds  be- 
tween 4000  and  5000 
revolutions  per 
minute. 

The  main  spindle 
is  made  of  hardened 
and  ground  tool 
steel  and  runs  In  per- 
f  0  r  a  t  e  d  phosphor- 
bronze  bushings  in- 
side the  feed  sleeve. 
The  perforations  in 
these  bushings  act 
as  reservoirs  for  col- 
lecting and  distribut- 
ing lubricant,  which 
is  supplied  through 
a  small  tube  oiler  at 
the  left-hand  side  of 
the  feed  sleeve  bear- 
ing. The  pinion  feed 
steel    centers    and    the 
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shaft  is  pivoted  on  two  hardened 
sleeve  is  fed  by  pressure  of  the  thumb  applied  on  the  thumb 
lever  shown  at  the  right-hand  side  of  the  machine,  which 
makes  the  drill  exceedingly  sensitive.  The  handle  which 
projects  at  the  right-hand  side  of  the  frame  is  a  rest  for  the 
operator's  hand  and  serves  to  steady  it  while  feeding  the 
sleeve  by  means  of  the  thumb  lever.  A  closely  wound  but 
very  resilient  steel  spring  located  at  the  left-hand  side  of  the 
machine  returns  the  spindle  the  moment  the  pressure  Is  re- 
leased from  the  thumb  lever. 

In  order  to  maintain  the  maximum  sensitiveness  of  the 
feed  and  spindle  return,  the  driving  pulley,  which  is  1% 
inch  diameter  by  9/16  inch  face  width  and  flanged  for  a  %- 
inch  cotton  belt,  is  mounted  over  a  projecting  phosphor- 
bronze  bushing  which  is  fixed  In  the  upper  bearing  of  the 
main  spindle.  The  pull  of  the  belt  is  carried  by  this  bearing, 
which  entirely  relieves  the  main  spindle  from  strains  due  to 
the  belt  tension.  Two  steel  keys  projecting  from  a  steel 
driving  collar,  set  flush  and  locked  in  the  upper  side  of  the 
driving  pulley,  engage  two  keyways  in  the  main  spindle,  the 
drive  being  effected  in  this  way. 

The  driving  belt  idler  pulley  bracket  may  be  adjusted  in 
or  out  to  maintain  the  proper  belt  tension;  this  bracket  Is 
reversible  to  provide  for  driving  the  machine  from  above  or 
below  the  bench.  The  idler  pulleys  are  2  Inches  in  diameter 
by  9/16  inch  face  width,  and  are  mounted  on  loose  phosphor- 
bronze  bushings  which  are  perforated  to  distribute  the  oil 
over  the  pulley  bearings.  The  work-table  is  accurately 
finished  to  bring  it  exactly  square  with  the  drill  spindle.  It 
may  be  adjusted  vertically  through  a  distance  of  3V.>  inches 
or  swung  to  either  side  to  provide  for  handling  special  work. 


The  distance  from  the  lower  end  of  the  chuck  to  the  table 
surface  when  the  table  Is  at  the  bottom  of  its  adjustment  is 
6io  inches.  It  will  be  seen  that  the  base  of  the  machine  has 
a  projecting  rim  to  provide  for  catching  chips,  etc.  The 
bench  space  occupied  is  lli/o  inches  square,  and  the  weight  of 
the  machine  about  63  pounds. 


ESTERLINE   SERVICE  RECORDER 

Competition  in  manufacturing  has  encouraged  the  develop- 
ment of  a  number  of  Instruments  and  devices  Intended  to  in- 
crease efficiency  in  machine  tool  operation,  among  which  the 
service  recorder  may  be  mentioned.  A  new  instrument  of 
this  type  has  recently  been  placed  on  the  market  by  the 
Esterline  Co.,  Indianapolis,  Ind.  This  meter  operates  on  the 
same  general  principles  as  common  graphic  or  curve  drawing 
instruments;  it  is  equipped  with  any  number  of  pens  de- 
sired from  one  to  ten  inclusive,  and  each  of  these  pens  is 
controlled  electrically.  The  entire  Instrument  is  mounted 
in  an  enameled  metal  case,  with  rubber  covered  binding  posts 
lotated  at  the  bottom  for  making  connections,  and  the  case 
has  suitable  lugs  at  the  top  and  sides  for  fastening  to  a 
wall  or  partition.  The  front  cover  enclosing  the  chart  and 
clock,  is  provided  with  glass  panels  on  the  sides,  top  and 
front  to  permit  inspection  of  the  record  without  opening  the 
instrument.  The  pens  rest  on  a  long  strip  of  paper  or  record 
chart  which  Is  driven  through  the  meter  at  a  constant  rate 
of  speed  by  a  jewel  balance  wheel  type  of  eight-day  clock. 
This  clock  may  be  equipped  with  gears  giving  five  paper 
speeds  of  %,  1%,  3,  6  or  12  inches  per  hour,  and  an  attach- 
ment can  also  be  provided  giving  additional  chart  speeds  of 
45,  90,  180,  360  and  720  inches  per  hour. 

The  clock  is  provided  with  stops  so  that  its  operation  may 
be  interrupted  at  any  time,  and  a  regulator  is  furnished  for 
adjusting   the   speed   while   in   service.     Clocks   are   turnished 
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with  a  re-rolling  device  for  winding  up  the  finished  record  in 
the  bottom  of  the  case,  or  this  device  may  be  dispensed  with 
and  the  finished  chart  fed  through  a  slot  in  the  bottom  of 
the  cover,  the  record  being  torn  off  dally.  Record  charts  are 
supplied  in  rolls  90  feet  in  length  and  6  inches  in  width, 
and  this  record  may  be  cut  up  in  short  lengths  for  conveni- 
ence in  filing.  Perforations  are  provided  along  each  margin 
of  the  chart  which  are  engaged  by  pins  on  the  clock  driving 
roll,  insuring  perfect  alignment  of  the  paper  and  accurate 
timing  of  the  clock.  Kach  pen  is  so  controlled  that  when  a 
record   is   made,   a  vertical   line   about    %    inch   in   length   is 
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drawn  across  the  chart,  the  pen  returning  to  the  zero  position 
after  each  record  is  made.  The  controlling  devices  for  the 
various  pens  are  connected  to  different  machines  in  such  a 
way  that  one  record  is  produced  for  each  operation  or  for  a 
certain  number  of  operations.  On  account  of  the  paper 
being  drawn  through  the  meter  by  the  clock,  the  resulting 
record  is  a  series  of  short  lines,  the  spacing  of  which  repre- 
sents the  rate  at  which  operations  are  being  completed.  If 
the  machine  is  being  operated  up  to  capacity,  the  series  of 
lines  will  be  close  together,  but  if  the  machine  stands  idle 
for  several  minutes,  a  straight  line  will  be  drawn  on  the 
chart  showing  that  no  work  was  acconipli,>;hcd  during  that 
time. 

The  electrical  control  for  the  pens  is  very  efficient  and  re- 
quires such  a  small  amount  of  current  that  the  power  con- 
sumption is  negligible.  The  instruments  have  high  internal 
resistance  and  may  be  operated  at  any  distance  from  the  ma- 
chines. One  instrument  may  be  located  in  the  superin- 
tendent's or  manager's  office  and  operated  by  small  wires 
connected  to  the  machines  located  at  various  parts  of  the 
plant  several  thousand  feet  away.  Any  source  of  direct  cur- 
rent may  be  used  for  operating  the  instrument.  On  machines 
operating  at  a  high  rate  of  speed  and  completing  a  number  of 
pieces  or  operations  in  a  short  period  of  time,  it  is  advisable 
to  gear  the  controlling  device  on  the  machine  so  that  one  line 
on  the  chart  will  represent  10,  100  or  any  other  convenient 
number  of  operations.  On  account  of  the  large  number  of 
chart  speeds  that  may  be  obtained  on  this  instrument,  it  is 
easily  possible  to  get  a  suitable  record  on  any  class  of 
work.  If  operations  are  completed  at  a  slow  rate,  then  the 
chart  may  be  operated  at  a  slow  speed  so  as  to  shorten  the 
record;  but  if  operations  are  completed  at  a  rapid  rate,  then 
a  faster  chart  speed  will  give  a  clearer  record.  These  in- 
struments are  also  furnished  with  a  counting  attachment 
arranged  in  such  a  way  that  they  total  up  the  operations 
so  that  the  total  production  for  a  day  or  period  can  be 
quickly  determined  direct  from  the  recorders.  Service 
recorders  are  used  for  a  variety  of  purposes  in  addition  to 
machine  tool  recording.  Each  pen  can  be  arranged  to  give 
a  record  of  when  motors  or  other  machines  are  being  oper- 
ated and  when  idle. 

HENRY   &   WRIGHT   TAPPING 
ATTACHMENT 

The  Henry  &  Wright  Mfg.  Co.,  760  Windsor  St..  Hartford, 
Conn.,  is  now  making  a  tapping  attachment  which  is  illus- 
trated herewith.  The  noteworthy  feature  of  this  device  is 
that  the  forward  drive  is  direct  from  the  spindle  of  the  drill- 
ing machine  to  the  tapping  chuck,  while  the  reverse  Is 
through  gearing  which  backs  out  the  tap  at  a  speed  increase 
of  about  20  per  cent.  The  operation  of  the  mechanism  will 
be  best  understood  by  referring  to  Kig.  3.  The  gear  A  is 
secured  to  the  sleeve  or  shank  by  which  the  attachment  is 
connected  to  the  spindle  of  the  drilling  machine.  This  gear 
rotates  right-hand,  and  when  it  is  desired  to  drive  the  tap 
forward  the  gear  A  Is  secured  to  the  driving  stem  B  on  the 
lapping  chuck.  When  it  is  desired  to  reverse  the  tap  to  back 
It  out  of  the  hole,  this  result  is  obtained  by  securing  the  gear 
C  to  the  stem  R.  When  this  is  done  the  drive  from  the  gear 
A  to  the  gear  ('  Is  through  the  two  idler  gears  which  reverse 
the  direction  of  rotation. 

The  connection  of  the  gear  A  or  the  gear  C  to  the  driving 
Hlom  B  Is  effected  by  means  of  the  three  balls  D  which  are 
carried  in  the  driving  stem.  When  the  tap  Is  fed  Into  the 
hole,  these  balls  enter  the  pocket  In  the  driving  gear  A.  which 
Is  eccentric  to  the  driving  stem  B  of  the  chuck.  The  resist- 
ance offered  by  the  tap  causes  the  balls  U  to  bind  In  the  pocket 
of  the  gear  A.  thus  effecting  a  clutching  action  which  possesses 
ample  power  to  drive  the  lap  direct  through  the  stem  B.  The 
gear  A  catisps  the  gear  ('  to  rolafe.  but  during  the  forward 
nintion  of  the  tap  the  gear  C  Is  loose  on  the  stem  B  and  plays 
no  part  In  the  drive. 

When  the  hole  has  been  tapped  to  the  re(|ulred  depth,  and 
the  feed  lever  on  the  drilling  machine  ia  drawn  up,  the  balls 
/'  are   pulled   out  of   the   pocket   In   the  gear  A   and   enter  a 


Fig.    1.     Henry   &   Wright   DriUing  Machine   equipped   with 
New  Tapping   Attachment 

similar  pocket  in  the  gear  C.  except  that  the  ecce;'.tricity  of 
this  pocket  relative  to  the  driving  stem  B  is  in  the  opposite 
direction.  In  moving  from  the  gear  A  to  the  gear  C,  the  balls 
I)  pass  the  neutral  position  which  is  shown  in  Fig.  3,  so  that 
the  attachment  is  momentarily  at  rest  before  the  reversal 
takes  place.  This  tends  to  re'.icve  the  mechanism  of  the 
shock  of  a  sudden  reversal.  When  the  balls  enter  the  pocket 
in  the  gear  C.  the  gear  A  drives  through  the  two  idler  gears, 
thus  reversing  the  direction  of  rotation  of  the  tap  and  back- 
ing it  out  of  the  hole.  As  previously  mentioned,  the  ratio 
of  the  gearing  Is  such 
that  the  tap  is  backed 
out  at  a  speed  increase  of 
20  per  cent. 

It  win  be  seen  that  two 
methods  of  connecting 
the  attachment  to  the 
drilling  machine  are 
shown  in  Fig.  3,  one  of 
these  consisting  of  a 
sleeve  which  fits  over  the 
spindle  and  is  driven  by 
a  key  passing  through 
the  drift  slot,  while  the 
other  consists  of  a  No.  2 
.Morse  taper  shank  with 
the  usual  form  of  driving 
tnng.  Figs.  1  and  2  Il- 
lustrate an  even  better 
method  of  attachment, 
which  consists  of  mak- 
ing the  attachment  a 
part  of  the  drilling  ma- 
chine   spindle.      At    pres- 
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Fig.    3.     Cross-sectional    View    showing    Method    of    Operation 

ments  are  being  made  in  two  sizes  known  as  Nos.  4  and  5. 
Tlie  No.  4  attachment  will  drive  taps  up  to  %  inch,  while 
the  capacity  of  the  No.  5  attachment  is  for  taps  up  to 
%  inch.  In  a  recent  test  conducted  in  the  manufacturer's 
factory,  a  i/4-inch  tap  with  twenty  threads  to  the  inch  was 
operated  in  tapping  holes  %  inch  deep  in  malleable  iron  at 
the  rate  of  one  thousand  holes  per  hour.  The  tap  broke  after 
completing  19,367  holes,  which  shows  that  the  operation  of 
the  attachment  is  so  accurate  that  no  undue  strain  is  put  on 
the  tap. 


GOULD  &  EBERHARDT  SHAPER 
PULLEY  GUARD 

The  application  of  a  constant-speed  single-pulley  drive  in- 
stead of  the  four-speed  cone  pulley  used  on  the  shapers  built 
by  Gould  &  Eberhardt,  Newark,  N.  J.,  makes  possible  the  ap- 
plication of  a  gear  guard  to  meet  the  most  stringent  require- 
ments for  safety  measures  for  the  protection  of  factory  em- 
ployes. It  will  be  seen  from  the  illustration  that  the  guard 
completely  encloses  the  pulley  and  clutch,  so  that  it  is  im- 
possible for  the  operator  of  the  machine  to  be  injured.  The 
guard  may  be  set  around  to  any  required  position,  according 
to  the  belt  angle,  and  if  necessary  may  be  very  easily  removed. 
Progressive  machinery  builders  are  coming  to  recognize  the 


desirability  of  equipping  their  machines  with  all  necessary 
guards.  Where  this  practice  is  followed,  the  guard  is  de- 
signed with  the  same  care  as  other  parts  of  the  machine,  and 
as  a  result  it  harmonizes  with  the  machine  instead  of  being 
an  eye-sore,  as  it  so  often  is  when  applied  after  the  machine 
has  been  placed  in  operation  in  the  user's  shop. 

The  single  pulley  is  equipped  with  an  improved  torm  of 
clutch  and  brake,  controlled  by  a  lever,  so  located  that  the 
operator  can  stop  the  machine  at  any  point  of  the  stroke 
without  requiring  the  driving  belt  to  be  stopped.  The  gear 
box  is  of  the  selective  automobile  transmission  type.  It  is  of 
simple  design  and  the  gears  are  easily  shifted  while  the  ma- 
chine is  running.  In  shifting  from  the  lowest  to  the  highest 
speed,  however,  it  is  desirable  to  stop  the  machine  for  a 
moment  before  re-engaging  at  the  higher  speed.  The  gears 
in  the  box  have  cut  teeth  and  run  in  oil;  they  are  made  or 
hardened  vanadium  steel  to  give  them  a  long  lite  under 
the  most  severe  operating  conditions.  The  changes  of  speed 
are  obtained  by  shifting  the  bottom  lever  shown  in  the  illus- 
tration. It  will  be  seen  that  there  are  four  positions  in  which 
this  lever  can  be  located  to  give  any  of  the  four  speed 
changes,  the  arrangement  being  such  that  two  speeds  cannot 
be  engaged  at  the  same  time.  This  number  of  speeds  is 
doubled  by  the  back-gears,  giving  a  total  of  eight  available 
speeds.  The  back-gears  are  engaged  by  means  of  a  small 
lever  shown  above  the  gear  box  at  the  extreme  right  of  the 
illustration.  Driving  direct  on  a  28-inch  shaper,  the  speeds 
obtained  from  the  gear  box  are  39.9,  58.1,  821  and  115.3 
strokes  per  minute.  With  the  back-gears  in,  the  corresponding 
speeds  are  9.35,  13.22,  19.24  and  27  strokes  per  minute.  The 
handwheel  on  the  pulley  shaft  provides  means  lor  adjusting 
the  drive  to  engage  the  back-gears  when  the  machine  ia  not 
in  motion. 


BERNSTEIN  FACTORY  TRUCK 

For  handling  bar  stock,  the  Bernstein  Mfg.  Co.,  Third  St. 
and  Allegheny  Ave.,  Philadelphia,  Pa.,  is  manufacturing  the 
steel  factory  truck  which  is  shown  in  the  accompanying  il- 
lustration. The  noteworthy  feature  of  this  equipment  is  that 
it  is  made  of  steel 
tubing  and  is  prac- 
tically indestructi- 
ble. The  uprights 
are  made  of  1%- 
inch  stock,  while  the 
horizontal  braces  are 
of  1%-inch  stock, 
these  members  being 
connected  by  chilled 
joints  which  are  not 
likely  to  break.  The 
truck  is  mounted  on 
swivel  wheels  6 
inches  in  diameter, 
the  wheel  brackets 
being  attached  to  the 
uprights  of  the  truck 
by  steel  pins.  The 
truck  is  18  inches  wide  by  24  inches  long;  the  height  of 
the  lower  tier  from  the  floor  is  10  inches,  and  the  clear- 
ance between  the  upper  and  lower  tiers,  11  inches.  When 
so  desired,  heavy  removable  steel  shelves  may  be  mounted 
on  the  tiers,  and  trucks  of  this  type  can  be  made  with  any 
number  of  tiers  and  in  any  required  size. 

BARNES  GANG  DRILLING  AND  TAPPING 
MACHINE 

In  the  June,  1914,  number  of  Machinery,  the  20-inch  self- 
oiling,  all-geared  drilling  and  tapping  machine  built  by  the 
Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford.  111.,  was  illus- 
trated and  described.  Since  that  time,  the  Barnes  Drill  Co. 
has  developed  a  gang  drilling  and  tapping  machine  which 
comprises  four  macliines  of  the  type  described  in  the  previ- 
ous article  referred  to,  which  are  mounted  on  a  common 
base.     Referring  to  the  illustration,  it  will  be  seen  that  the 
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Four-spindle    DrilUns    and    Tapping    Machine    mada    by    the  Barnes 

four  machines  are  driven  by  a  common  motor  and  that  a  com- 
mon reservoir  and  pump  serves  to  deliver  oil  to  all  four 
machines. 

Aside  from  the  changes  in  construction  incident  to  mount- 
ing four  machines  on  a  common  base,  the  design  follows 
closely  along  the  lines  of  the  single  drilling  and  tapping  ma- 
chine. For  the  benefit  of  those  who  did  not  read  the  previous 
description,  a  brief  summary  of  the  important  features  will 
be  presented.  The  exceptional  strength  and  power  of  the 
self-oiling,  all-geared  machine  makes  it  possible  to  operate  at 
the  maximum  speeds  and  feeds  of  high-speed  steel  twist 
drills.  Every  bearing,  with  the  exception  of  the  spindle 
sleeve  and  cross  spindle  bearings,  is  self-oiled.  Each  spindle 
is  provided  with  eight  changes  of  geared  speed  and  eight 
changes  of  geared  feed,  all  of  these  changes  being  under  in- 
stant control  of  the  operator  without  requiring  him  to  leave 
his  position  at  the  front  of  the  machine.  All 
speeds  and  feeds  are  independent  of  each  other, 
and  all  gears  are  fully  enclosed  to  meet  the  re- 
quirements of  modern  safety  laws. 

The  spindles  may  be  provided  with  back-gears, 
geared  feeds  and  automatic  stop;  or  with  simple 
geared  feeds  and  automatic  stop.  Reversing  fric- 
tion clutch  gears  and  automatic  reverse  may  also 
be  applied,  when  required  for  the  class  of  work  to 
be  handled  on  the  machine.  The  oil  for  the  self- 
oillng  system  is  delivered  to  each  machine  from 
a  common  reservoir  and  distributed  to  all  of  the 
gears  and  bearings  including  the  crown  gears  and 
the  feed-box.  Those  who  are  Interested  in  a  more 
detailed  df.scriptlon  of  the  design  and  construction 
of  the  machine  are  referred  to  the  description  of 
the  single  machine  published  In  June.  1914. 

CINCINNATI   BORING   MILLS 

One  size  of  an  Improved  line  of  boring  nillL-t 
which  has  been  added  to  the  products  of  the  Cin- 
cinnati Planer  Co.,  Cincinnati.  Ohio,  and  which 
embodies  all  of  the  latest  features  of  boring  mill 
design.  Is  shown  In  the  accompanying  lllustrntlons. 
ThI.x  line  of  machines  Includes  six-  and  seven-foot 
sizes.  The  tabic  la  driven  by  a  bevel  gear  and 
pinion,  with  the  pinion  supported  by  an  extra  bear- 
ing In  the  bed  to  eliminate  the  objectionable  fea- 
tures of  the  overhang  construction.  The  table 
rests  on  a  self-centering  angular  track  and  Is 
guided  by  a  long  spindle  which  reTolves  In  bushed 


bearings  in  the  bed.  The  angular  table  track 
is  self-oiled  by  a  spiral  groove  in  the  table 
which  carries  the  oil  from  the  reservoir  to  the 
top  of  the  track,  after  which  it  returns  to  the 
reservoir.  The  vertical  spindle  bearings  are 
oiled  from  the  outside,  the  oil  being  delivered 
through  a  pipe  of  ample  dimensions  and  dis- 
tributed by  spiral  grooves  on  the  spindle. 

Either  motor  or  belt  drive  may  be  employed 
to  deliver  power  to  the  top  shaft,  from  which  a 
belt  transmits  the  motion  to  the  driving  pulley 
at  the  base  of  the  machine,  the  arrangement 
being  clearly  shown  in  Fig.  2.  Power  is  also 
taken  from  the  top  shaft  to  operate  the  rail- 
elevating  mechanism  and  the  rapid  power  tra- 
verse mechanism.  Twelve  table  speeds  are 
provided,  four  of  which  are  obtained  from  the 
speed  box  which  is  cast  integral  with  the  bed. 
The  long  lever  with  a  pointer,  which  is  clearly 
shown  on  the  side  of  the  housing  in  Fig.  1,  con- 
trols two  speeds  and  this  lever  also  operates  the 
brake  which  stops  the  table.  This  brake  is  a 
new  feature  of  Cincinnati  boring  mills  which 
operates  automatically  and  has  a  constant 
braking  value  irrespective  of  the  table  speed. 
'  '  As  soon  as  the  handle  is  moved  into  the  neutral 

'"  ''"•  position,  the  brake  acts  automatically  and  stops 

the  table  without  any  further  effort  on  the  part  of  the  oper- 
ator. The  vertical  handle  shown  at  the  side  of  the  housing 
controls  two  speeds  through  a  jaw  clutch.  The  two  handles 
referred  to  are  carried  on  shafts  which  extend  through  to  the 
opposite  side  of  the  machine,  where  a  duplicate  set  of  handles 
is  provided  to  make  it  possible  to  obtain  the  speed  changes 
from  either  side. 

The  feed  is  taken  from  the  main  driving  shaft  on  the  in- 
side  of  the  bed,   the   motion   being  transmitted   to   the   feed- 
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boxes  at  the  sides  of  the  housings.  A 
tumbler  gear  arrangement  gives  five 
changes  of  feed,  which  are  doubled  by 
the  handle  shown  at  the  side  of  the  feed- 
box,  thus  providing  ten  changes  of  feed, 
each  side  being  independent  of  the  other. 
The  feed  reverse  lever  is  conveniently 
placed  for  the  operator;  it  is  shown  at 
the  extreme  front  of  the  feed-box.  Thr 
handles  shown  on  the  vertical  rods  con- 
trol the  rapid  power  traverse;  the  opera- 
tion of  these  handles  is  extremely  sim- 
ple and  "fool-proof."  By  turning  the 
handles  to  either  the  right  or  left,  the 
clutch  from  the  feed-box  is  automatically 
disengaged,  after  which  the  rapid  power 
traverse  clutch  becomes  operative.  The 
direction  in  which  the  handles  are  moved 
indicates  the  direction  in  which  the  heads 
will  move.  Sensitive  adjustment  handles 
are  provided  on  the  screw  and  rod  for 
making  the  final  adjustments  of  the  tools; 
these  handles  are  moved  along  the  screws 
so  that  they  are  within  instant  reach 
of  the  operator  at  all  times. 

The  rail  is  of  extremely  heavy  construction  and  clamped  on 
both  the  inside  and  outside  of  the  housing  faces.  The  saddles 
have  a  long  narrow  guide  bearing  at  the  bottom  of  the  rail 
which  eliminates  binding  action  while  the  heads  are  under 
cut,  in  this  way  relieving  the  feed  mechanism  from  excessive 
strains.  The  housings  are  carried  to  the  fioor  and  locked 
to  the  sides  of  the  bed  .by  heavy  tongues,  bolts  and  dowel- 
pins;  they  are  fastened  at  the  top  by  a  heavy  arch.  "Safety 
First"  has  not  been  overlooked  in  the  design  of  these  ma- 
chines, as  all  gears  and  other  revolving  parts  are  completely 
enclosed. 


Fig. 


ROCKFORD  13-INCH  "ECONOMY"  LATHES 

To  meet  the  demand  for  a  small,  heavy-duty  lathe  of  suf- 
ficient weight  and  power  to  stand  up  under  the  conditions  of 

_  1^ 


Fig.   2.      Opposite 


Rockford    13-inch    "Economy"    Latho    equipped    with    Quicli-change    Ge 


rapid  production  existing  in  the  up-to-date  manufacturing 
plant,  the  Rockford  Lathe  &  Drill  Co.,  Rockford,  111.,  has 
added  to  its  line  a  13-inch,  double  back-geared  machine  which 
is  built  with  quick-change  gears  as  shown  in  Fig.  1,  or  with 
a  semi-quick-change  gear  mechanism  as  illustrated  in  Fig.  2. 
The  machine  is  particularly  well  suited  for  handling  the 
work  of  garages  and  general  repair  shops,  and  possesses  the 
necessary  accuracy  to  enable  it  to  fulfill  the  requirements  of 
toolroom  work.  The  same  description  applies  to  both  ma- 
chines, with  the  exception  of  the  paragraphs  referring  to  the 
change  gears. 

The  bed  is  of  deep  cross-section  with  wide  cross  braces  at 
short  intervals  which,  together  with  its  liberal  proportions, 
effectually  eliminate  all  vibration.  The  headstock  is  of 
massive  construction  and  firmly  bolted  to  the  bed;  it  has 
a  three-step  cone  pulley  with  steps  of  6,  7%  and  814  inches 
respectively,  and  carries  a  2%-inch  belt.  A  handle  is  pro- 
vided at  the  front  of  the  head  which  affords  a  convenient 
means  for  shifting  the  double  back-gears.  The 
spindle  bearings  are  bushed  with  high-grade 
phosphor-bronze,  and  the  spindle  is  made  of 
high-carbon  steel  accurately  ground  and  with 
a  1  5/16-inch  hole  through  it.  The  thrust  on 
the  spindle  is  taken  by  a  special  thrust  bear- 
ing, consisting  of  alternate  collars  of  hardened 
steel  and  bronze.  The  tailstock  is  of  the  offset 
type  and  may  be  set  over  to  provide  for  turn- 
ing tapers.  The  tailstock  spindle  can  be  locked 
by  an  improved  form  of  clamp,  which  does  not 
require  the  barrel  to  be  split  and  so  adds 
greatly  to  its  strength. 

The  carriage  has  an  unusually  wide  bridge 
which  permits  taking  heavy  cuts  without 
chatter.  The  thread  indicator  can  be  disen- 
gaged when  not  in  use;  this  indicator,  like 
other  types  of  instruments  used  for  the  pur- 
pose, enables  the  operator  to  catch  any  pitch 
of  thread  without  reversing  the  lathe.  The 
apron  is  of  heavy  design  and  provided  with 
double  bearings  for  all  shafts,  which  is  a  very 
essential  feature  of  a  heavy  duty  lathe.  The 
gears  are  of  wide  face  and  coarse  pitch.  All 
feeds  are  reversed  in  the  apron  and  interlock 
with  the  bronze  lead-screw  nut,  making  it  im- 
possible to  engage  the  lead-screw  and  feed-shaft 
at  the  same  time. 

On  the  quick-change  gear  lathe  illustrated  in 
Fig.  1,  the  gear  box  is  a  simple  and  powerful  unit  which  gives 
the  thirty-two  changes  of  threads  and  feeds  by  means  of  slid- 
ing gears  and  hardened  steel  clutches.  The  changes  are  ob- 
tained by  two  handles  in  connection  with  the  tumbler.  A  di- 
rect reading  index  plate  is  mounted  on  the  front  of  the  gear 
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box.  From  4  to  56  threads  per  inch  may  be  cut  without  re- 
quiring the  removal  of  any  gears;  and  special  pitches  may  be 
cut  by  substituting  extra  gears  on  the  quadrant,  an  almost  un- 
limited range  being  obtainable  in  this  way.  All  gears  in  the 
quick-change  unit  have  wide  face  and  cparse  pitch  and  are  cut 
from  solid  steel  blanks.    The  lead-screw  and  feed-shaft  operate 


quick-change   Gears 


independently  ot  each  other  and  either  the  lead-screw  or  the 
feed-shaft  is  engaged  by  means  of  the  knob  at  the  front  of 
the  box. 

The  machine  shown  in  Fig.  2  is  equipped  with  what  is 
known  as  a  semi-quick-change  unit  which  provides  three 
quick  changes  of  feeds  and  threads  for  each  change  of  gears, 
these  changes  being  obtained  through  sliding  gears  and 
hardened  steel  clutches.  A  practically  unlimited  range  of 
feeds  for  all  classes  of  work  may  be  obtained  in  this  way. 
This  gear  box  also  simplifies  thread  cutting  operations,  each 
three  changes  of  pitch  being  obtained  by  one  change  ot  gears. 
The  necessity  of  compounding  gears  which  has  been  one  of 
the  great  drawbacks  of  change  gear  lathes  is  avoided.  As  in 
the  quick-change  gear  lathe,  the  lead-screw  and  feed-shaft 
operate  independently,  either  the  lead-screw  or  the  feed-shaft 
being  engaged  by  the  knob  at  the  front  of  the  box. 

The  principal  dimensions  of  these  13-inch  Rockford  lathes 
are  as  follows:  Swing  over  ways,  14%  inches;  swing  over 
carriage,  8  inches;  distance  between  centers  with  a  six-foot 
bed,  37  inches;  length  of  bed,  6,  8  or  10  feet;  ratio  of  back- 
gears,  3.42  :  1  and  9.07  :  1;  available  spindle  speeds.  20  to  43.5 
revolutions  per  minute;  size  of  tool  used,  %  by  1  inch;  net 
weight  of  quick-change  gear  lathe  with  a  six-foot  bed,  14.50 
pounds;  ant",  net  weight  of  somiquirk-change  gear  lathe  with 
six-foot  bed.  1425  pounds. 

WATERBURY-FARREL   DIAL   PILLAR 
PRESSES 

The  accoMipaiiyint;  illuslnitinns  shnw  niachinr.s  belonging 
to  a  new  line  of  pillar  presses  manufactured  by  the  Water- 
bury  Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn.  These 
machines  may  be  equipped  with  either  a  ratchet  dial  attach- 
ment or  a  friction  dial  attachment,  according  to  the  require- 
ments of  the  work;  and  the  attachments  are  Interchangeable. 
In  order  to  avoid  the  difficulty  which  has  been  experienced 
In  applying  the  usual  forms  of  dial  feed  attachments  to  pillar 
presses,  two  special  mechanisms  have  been  designed  to  meet 
the  requirements  of  this  typo  of  machine.  The  construction 
and  method  of  operation  of  thejte  two  dial  feeds  will  be  readily 
understood   from   the   following  description   and   Illustrations. 

Fig.  1  shows  one  of  the  Waterbury-Fnrrel  pillar  presses 
equipped  with  the  ratchet  dial  attachment,  and  Figs  2  and  3 
show  front  and  rear  views  of  the  mechanism  which  controls 
the  operation  of  the  dial.  Referring  to  these  Illustrations,  It 
will  be  seen  that  the  pawl  is  mounted  on  an  arm  A  which 


causes  it  to  move  in  a  circle  concentric  with  the  dial.  It  will 
be  seen  that  link  B  is  connected  to  the  end  of  the  pawl  v.hich 
is  shaped  like  a  bellcrank,  and  that  there  is  a  stop  on  the 
arm  A  which  limits  the  motion  of  the  pawl.  The  link  B  Is 
operated  by  the  arm  C,  which  is  pivoted  at  a  point  behind  the 
right-hand  upright  of  the  press;  this  arm  is,  in  turn,  oper- 
ated by  the  roll  arm  D.  the  two  members  being  connected  by 
an  adjustable  sliding  block  which  may  be  regulated  for  the 
use  of  any  number  of  notches  in  the  dial 
from  12  to  24.  The  pawl,  together  with 
the  complete  dial  driving  mechanism,  is 
returned  by  a  spring  which  is  located  in 
such  a  way  that  it  acts  on  both  the  levers 
C  and  D.  eliminating  lost  motion  Irom 
the  mechanism  and  making  the  safety  de- 
vice (which  will  be  described  in  a  subse- 
quent paragraph)  more  positive  in  action 
than  it  would  be  if  the  levers  were  al- 
lowed to  get  loose  at  the  joint. 

The  timing  of  the  dial  operating  cam, 
which,  as  shown,  is  mounted  on  a  side 
.=haft  and  driven  from  the  left-hand  end 
of  the  crankshaft  by  bevel  gears,  is 
such  that  the  dial  starts  to  move  forward 
when  the  ram  is  half  way  up  and  the 
indexing  of  the  dial  is  completed  at  or 
before  the  time  when  the  ram  reaches  the 
highest  point  of  its  stroke.  The  cam 
holds  the  pawl  and  dial  in  this  position 
until  the  ram  has  practically  reached 
the  lowest  point  of  its  stroke,  and  by  this  time  the  tools 
have  entered  the  dial  so  that  before  the  pawl  releases  it, 
all  possibility  of  its  shifting  out  of  place  has  been  eliminated. 
When  the  pawl  starts  to  move  track,  the  first  part  of 
the  motion  consists  of  lifting  the  pawl  out  of  the  dial 
notch,  this  motion  being  limited  by  the  stop  in  the  lever 
A.  The  lever  A  is  then  carried  back  until  the  pawl  has 
been  brought  into  position  to  enter  the  next  notch  in  the  dial. 
It  will  be  evident  from  this  description  that  the  wear  result- 
ing from  drawing  the  pawl  over  the  dia'.  is  eliminated.     Dur- 


October,  1914 


MACHINERY 


161 


ing  this  time,  tlie  ram  has  moved  up  and  if,  through  the 
breaking  of  any  part  or  from  some  other  unusual  condition, 
the  dial  is  not  indexed  to  the  right  place,  the  locking  lever  E 
which  is  mounted  on  the  lever  C,  will  not  enter  the  slot  in  the 
dial,  and  as  a  result,  the  opposite  end  of  the  lever  E  will  en- 
gage the  stop  on  lever  F,  thus  holding  this  lever  up  and  mak- 
ing it  impossible  to  engage  the  clutch  for  the  next  stroke  of 
the  press.  The  arrangement  of  this  mechanism  is  clearly 
shown  in  Fig.  3. 
In   running   a    dial    press,    it   sometimes    happens    that    the 


knockout  motion  can  be  easily  changed  to  suit  the  work,  its 
operation  is  very  positive  and  the  same  type  of  mechanism 
has  been  used  for  many  years  on  machines  of  the  eyelet  type. 
Referring  to  the  general  view  of  the  machine  shown  in  Fig. 
1,  it  will  be  seen  that  all  gears  are  thoroughly  guarded  and 
that  a  table  is  provided  for  holding  the  work;  also  that  there 
is  a  shelf  on  the  side  of  the  machine  for  holding  the  wrenches 
that  are  required  for  making  adjustments.  The  machine  is 
controlled  by  a  hand  lever,  or  a  foot  treadle  can  be  used  with- 
out requiring  any  change  in  the  controlling  mechanism. 


knockout  will  fail  to  bring  the  work  out  of  the  die  or  that 
the  bottom  of  a  shell  will  be  torn  out  in  drawing  it  through 
the  die,  thus  leaving  a  shell  between  the  die  and  the  dial.  To 
avoid  a  serious  accident  in  the  event  of  an  occurrence  of  this 
kind,  the  link  B  is  so  designed  that  it  will  be  bent  or  broken 
before  any  other  part  of  the  press  gives  way,  and  as  this  link 
is  simply  a  piece  of  cold-rolled  stock,  an  accident  of  this  kind 
is  not  serious.  The  clutch  furnished  on  these  machines  is  of 
the  standard  key  type  and  the  knockout  is  operated  from 
cams  carried  on  an  under  motion  shaft,  the  cams  acting 
directly  on  the  end  of  a  straight  knockout  rod.  The  knock- 
out shaft  is  made  of  ample  size  and  overhang,  so  that  the 
cams  can  be  readily  changed.  Its  construction  allows  special 
cams    to    be    easily    substituted    if   necessary,    and    while    the 


Fig.  4  shows  one  of  the  Waterbury-Farrel  pillar  presses 
equipped  with  the  friction  dial  attachment.  There  is  nothing 
particularly  unusual  in  the  design  of  the  friction  dial,  except 
that  it  is  so  arranged  that  the  work  can  be  either  carried 
through  the  dies  or  brought  up  by  the  knockout  so  that  it 
can  be  knocked  from  the  top  of  the  dies,  a  knockoff  attach- 
ment being  furnished  for  this  purpose.  Users  of  power 
presses  know  that  a  friction  dial  machine,  while  it  is  only 
useful  for  one  operation  and  is  only  applicable  for  handling 
round  work,  can  be  operated  at  a  very  high  rate  of  speed  and 
by  cheap  labor,  as  it  is  merely  necessary  for  the  operator  to 
place  the  work  right  side  up  on  the  dial.  These  Waterbury- 
Farrel  pillar  presses  are  made  in  four  sizes  of  the  so-called 
short-stroke  machines,  and  four  sizes  of  a  machine  of  practi- 
cally the  same  design  except  with  a  long  stroke.  The  two 
largest  machines  of  the  line  can  be  furnished  either  plain  or 
geared,  as  desired. 


Fig.    4.     Waterbury-Farrel   PiUar   Press   equipped   -with  Fricti 


Dial 


WEBSTER   &  PERKS   THREADING 
MACHINE 

The  machine  which  forms  the  subject  of  this  article  was 
designed  for  the  rapid  and  accurate  threading  of  many  parts, 
such  as  studs,  rods  and  work  of  special  shape,  that  are  usually 
finished  on  screw  machines.  It  is  fitted  with  an  adjustable 
self-opening  die-head  provided  with  adjustable  front  and  rear 
stops;  the  front  stop  is  employed  to  trip  the  die-head  when 
the  thread  has  been  cut  to  any  predetermined  length,  and  the 
rear  stop  closes  the  head  when  the  carriage  has  been  returned 
by  means  of  the  hand  lever.  An  automatic  gripping  holder  is 
provided  for  use  in  connection  with  round  stock  studs  or  any 
similar  work  within  its  range.  The  holder  grips  the  work 
automatically  when  the  hand  lever  is  pressed  forward  to 
bring  the  piece  to  be  threaded  into  engagement  with  the  die, 
and  releases  automatically  when  the  carriage  is  returned  to 
close  the  die.  The  carriage  of  the  machine  is  also  designed 
to  permit  of  the  ready  application  of  special  holding  fixtures 
for  handling  odd  shaped  pieces. 

Lubricant  is  supplied  to  the  die-head  by  means  of  a  geared 
oil  pump  which  forces  the  oil  through  the  hollow  spindle; 
however,  lubricant  may  also  be  supplied  at  the  front  of  the 
die-head  and  delivered  directly  onto  the  work  to  be  threaded. 
This  machine  has  a  range  for  U.  S.  standard  threads  from  ', 
to  %  inch,  inclusive,  but  the  maximum  diameter  may  be  ex- 
ceeded on  especially  fine  pitches.  By  employing  reversing 
pulleys  in  place  of  the  cone  pulley,  and  suitable  tapping 
chucks,  this  machine  is  admirably  adapted  for  tapping  parts 
that  como  within  its  range.     The  machine  is  a  recent  product 
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Threading  Machine  built  by  Webster  &  Perks  Tool  Co. 

of  the  Webster  &  Perks  Tool  Co.,  Springfield,  Ohio,  and  in 
addition  to  the  single  spindle  machine  illustrated,  a  two- 
spindle  machine  is  also  made. 


IMPROVED   PICOLET   CIRCULAR 
SLIDE-RULE 

The  circular  pocket  slide-rule  illustrated  herewith  has 
undergone  marked  changes  in  construction  since  its  first  ap- 
pearance about  a  year  ago.     This  rule  consists  of  a  disk  2% 


Fi(t. 


porio 


Inches  in  diameter  by  about  %  Inch  In  thickness  which  has 
logarithmic  scales  graduated  on  both  (aces.  Fig.  1  shows 
the  side  of  the  rule  used  commonly  for  performing  the  opera- 
tions of  multlplicatlnn  and  division.  Roferrlng  to  this  illus- 
tration it  will  be  seen  that  two  direct  rending  logarithmic 
scales  are  provided.  The  Inner  scale  Is  grnduated  on  a  smn:! 
disk  which  can  be  rotated  In  relation  to  the  main  disk  to 
provide  for  making  the  necessory  settings  of  the  scales.  The 
transparent  runner  Is  held  In  frlctlonnl  contact  with  the 
Inner  disk  and  provides  a  convenient  means  of  rotating  It 
relative  to  the  larger  disk. 

Fig.  2  shows  the  graduations  on  the  opposite  side  of  the 
slide-rule,  and  referring  to  this  Illustration  It  will  be  seen 
that  the  large  disk  has  an  Inverted  logarithmic  scale  grn.l- 
uated  on  It  and  a  direct  reading  scale  Inside  the  Inverted 
scale.     The  small  disk  has  an  Inverted  scale  graduated  on  It. 


The  inverted  scales  afford  a  very  convenient  method  of  ex- 
tracting cube  roots,  while  the  inverted  scale  on  the  small  disk 
and  the  direct  scale  on  the  large  disk  are  used  for  extracting 
square  roots.  A  pamphlet  is  provided  with  each  rule  explain- 
ing the  methods  of  performing  these  operations. 

No  change  has  been  made  in  the  arrangement  of  the  scales 
on  the  rule,  but  noteworthy  improvements  have  been  made  in 
its  mechanical  features.  As  first  issued,  the  scales  were 
printed  directly  upon  pyralin,  a  material  similar  to  and  best 
known  under  the  proprietary  name  of  celluloid.  They  are 
now  printed  upon  the  underneath  side  of  transparent  thin 
pyralin,  a  milk-white  backing  bringing  out  the  characters  in 
excellent  contrast.  The  scales  are  then  mounted  upon  a  disk 
of  sheet  steel  and  held  together  on  the  opposite  faces  of  the 
steel   disk  by  a  narrow  ring  of  cement  around  the  edge.     A 


Tig.   2.     Side 

cross-section  of  the  instrument,  with  thicknesses  exaggerated, 
is  shown  in  Fig.  3.  This  mode  of  printing  protects  the  scale, 
and  the  steel  reinforcement  prevents  the  warping  that  almost 
invariably  occurs  with  cellulose  material.  The  smaller  disks 
are  treated  in  the  same  way  and  are  prevented  from  buckling 
by  thin  metal  disks  which  cover  them  within  a  quarter  inch 
of  the  edge.  The  divisions  and  centering  are  accurate  and 
the  rule  is  guaranteed  for  a  precision  equivalent  to  three- 
place  logarithms.  The  rule  is  also  made  with  either  the 
direct  or  inverted  scale  on  one  face  and  the  other  left  blank. 


. BUTTON 
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SHEET  STEEL 
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Tig.    3.      Cro 


of   the    Picolet   Slide-rule   thovlnf 


The  dimensions  are  2'}^  Inches  in  diameter  by  about  %  Inch 
thick,  and  the  rule  is  supplied  in  o  round  leather  case.  This 
slide-rule  is  made  by  Luclen  E.  Picolet,  19  South  9th  St., 
Philadelphia,  Pa. 


M.  B.  HILL  TOOL- HOLDER  AND  UNIVERSAL 
INDICATOR 

The  M.  B.  mil  Mfg.  Co.,  Worcester.  Mass.,  has  recently 
added  to  Its  line  n  combination  threading  and  cuttlng-off  tool 
and  the  universal  lest  Indicator.  These  two  tools  are  shown 
In  the  accompanying  illustrations,  and  the  following  Is  a 
brief  de.icrlptlon  of  their  more  Important  features. 

The  tool-holder  Is  offset  at  an  angle  of  30  degrees,  which 
prevents    Interference    when    It    Is    used    for    threading   short 
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work.  This  construc- 
tion also  enables  the 
cutting-off  tool  to  be 
set  close  to  the  chuck 
when  engaged  in  cut- 
ting off  stock.  The 
blades   are   made   of 

high-speed    steel    and        ^'^'    ^'     ^'   ^-   "'"  Threading  and  Cutting-off 

Tool-holder 

held  rigidly  to  the 
shank  of  the  tool, 
which  is  made  of  % 
by  1  inch  stock. 

The  universal  test 
indicator  is  used  for 
testing  the   truth   of 

Fig.    2.     Hill   Universal   Test   Indicator  WOrk     in     the     lathe, 

drill  press  or  planer  according  to  the  usual  methods  em- 
ployed in  using  an  instrument  of  this  type.  When  mounted 
in  the  toolpost,  the  indicator  can  be  used  in  any  position, 
as  the  head  swivels  in  every  direction.  The  graduations 
read  to  0.001  inch  when  used  either  externally  or  internally. 
The  indicator  is  sensitive  in  action,  but  constructed  in 
such  a  way  that  it  will  not  be  easily  injured.  The  shank 
upon  which  the  instrument  is  mounted  is  7/16  by  7/8  inch 
in  size. 


SELLEW   ADJUSTABLE   DRILL  HEAD 

The  two-spindle  adjustable  drill  head  illustrated  herewith 
has  been  designed  and  placed  on  the  market  by  the  Sellew 
Machine  Tool  Co.,  Pawtucket,  R.  I.,  for  use  on  sensitive  drill- 
ing machines.  The 
head  is  adjustable, 
its  range  being  from 
1  to  SVz  inches  cen- 
ter distance  between 
the  spindles.  As  the 
drill  spindles  of  this 
head  run  much 
faster  than  the  spin- 
dle of  the  drilling 
machine,  the  head  is 
suitable  for  driving 
small  drills. 

An  interchangeable 
sleeve  connects  the 
drill  head  to  the 
quill  of  the  drilling 
machine  in  such  a 
way  that  it  can  be 
adjusted  around  the 
spindle  in  order  to 
have  the  center  line 
of  the  drill  chucks 
stand  in  any  desired 
location.  Owing  to 
the  arrangement  of 
the  spindles  when  they  are  adjusted  in  any  location  from 
the  minimum  to  the  maximum,  the  pressure  of  the  feed 
cannot  produce  undue  friction  and  heat  in  the  head.  The 
spindles  and  gearing  are  of  alloy  steel  and  bronze  bush- 
ings or  ball  bearings  are  employed.  All  gearing  is  enclosed 
to  provide  for  the  safety  of  the  operator.  This  drill  head  is 
made  in  three  sizes  and  fitted  with  either  solid  or  ad- 
justable chucks  or  with  Morse  taper  spindles,  as  de- 
sired. 


Selle 


spindle   Adjustable    Drill    Head 


SLOAN  &  CHACE  AUTOMATIC  LATHE 

The  small  automatic  lathe,  front  and  rear  views  of 
which  are  illustrated  in  Pigs.  1  and  2,  is  intended  for 
machining  small  tapered  bushings  which  are  %  inch 
in  length  by  %  inch  in  diameter  at  the  large  end.  The 
Sloan  &  Chace  Mfg.  Co.,  Ltd.,  Sixth  Ave.,  corner  13th 
St.,  Newark,  N.  J.,  builds  a  great  variety  of  special 
metal  working  machines,  and  this  is  an  example  of 
an  equipment  of  this  kind  recently  designed  and  built 
in   the    company's   shops.     The    operation    of   the    ma- 


chine is  controlled  entirely  by  cams,  so  that  it  is  merely 
necessary  for  the  operator  to  feed  the  blanks  in  at  the  top 
of  the  chute.  As  a  result,  the  cheapest  kind  of  labor  can  be 
used  with  satisfactory  results.  The  output  of  the  machine 
is  eight  or  nine  pieces  per  minute,  and  the  results  obtained 
have  been  so  satisfactory  that  the  Sloan  &  Chace  Mfg.  Co. 
intends  making  this  machine  as  a  regular  product. 

It  will  be  evident  from  the  illustrations  that  the  head  is 
driven  by  the  usual  form  of  cone  pulley,  and  the  taper  of  the 
work  is  obtained  by  means  of  a  special  tool-slide,  the  design 
of  which  is  somewhat  similar  to  the  familiar  form  of  taper 
attachment  used  on  engine  lathes.  The  five  cam  movements 
which  control  the  traverse  of  the  tool-slide,  the  feeding  of 
the  work  and  the  opening  and  closing  of  the  chuck,  are  driven 
from  the  pulley  seen  at  the  left-hand  end  of  the  machine  in 
Fig.  2.  The  cycle  of  operations  performed  by  the  machine 
consists  of  taking  a  blank  from  the  chute  and  transferring  it 
to  the  chuck,  closing  the  chuck  on  the  blank  and  feeding  the 
tool  across  the  blank,  then  opening  the  chuck  and  ejecting  the 
finished  piece  of  work.     The  way  in  which   these  operations 


Fig.    1.     Front   View    of   Sloan   &   Chace   Automatic    Lathe 

are  performed  may  be  briefly  described  as  follows:  Referring 
to  Fig.  1,  it  will  be  seen  that  there  is  a  pin  mounted  m  the 
edge  of  the  positive  cam  located  at  the  front  of  the  machine. 
When  this  pin  engages  the  roller  at  the  lower  end  of  the 
lever  which  holds  the  blanks  in  the  feed  chute,  this  lever  is 
swung  about  its  pivot  against  the  tension  of  a  coiled  spring, 
and  allows  one  blank  to  drop  out  of  the  chute.  As  soon  as 
the  pin  has  passed  under  the  roller  at  the  lower  end  of  the 
feed  lever — which  allows  just  enough  time  for  one  blank  to 
drop  out  of  the  chute — the  lever  descends  and  holds  the  rest 
of  the  blanks  up  in  the  chute. 

The  next  step  is  to  convey  the  blank  over  to  the  chuck, 
which  is  open  at  this  point  in  the  cycle.  This  is  accomplished 
by  means  of  the  horizontal  plunger  which  moves  over  and 
pushes  the  blank  into  the  chuck.  This  plunger  is  held  back 
during  the  remainder  of  the  cycle  by  means  of  a  cam  which 
releases  it  at  the  proper  time  so  that  the  spring  may  pull  it 
to  the  left.  Fig.  1,  and  convey  the  blank  to  the  chuck.  With 
the  blank  in  place  in  the  chuck,  the  tool-slide  begins  to  feed 


Fig.  2.     Opposite  Side  of  Latho  shown 
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to  the  left,  through  the  action  of  a  coiled  spring,  which  moves 
it  under  control  of  the  feed-cam,  and  in  this  way  the  worlc 
i?  turned  to  the  required  taper  through  the  action  of  the 
special  tool-slide  with  which  the  machine  is  equipped. 

After  the  turning  of  the  blank  has  been  completed,  the 
positive  cam  shown  at  the  front  of  the  machine  in  Fig.  1 
starts  to  return  the  tool-slide  to  the  starting  point;  and  at 
the  same  time,  the  edge-cam  located 
near  the  right-hand  end  of  the 
horizontal  cam-shaft  in  Fig.  2  raises 
a  plunger  into  contact  with  the 
pivoted  lever  which  controls  the 
action  of  the  collet  chuck.  This 
lever  works  against  the  tension  of 
a  coiled  spring  and  opens  the 
chuck,  after  which  the  barrel  cam 
at  the  extreme  end  of  the  horizontal 
cam-shaft  is  able  to  operate  the 
ejector  rod  to  remove  the  finished 
work  from  the  chuck.  This  sequence 
of  operations  is  performed  with  the 
utmost  smoothness  and  regularity 
and,  as  previously  stated,  the  only 
attention  which  the  machine  re- 
quires is  to  have  the  blanks  fed  into 
the  chute.  A  girl  of  average  intelli- 
gence is  able  to  handle  this  work. 


which  is  geared  to  the  milling  machine  spindle  as  shown. 
In  addition,  the  machine  can  be  arranged  for  the  combination 
of  drill  press,  lathe  and  keyscatcr. 

The  principal  dimensions  of  the  lathe  are  as  follows: 
Distance  between  centers,  44  inches;  swing  in  gap,  24  inches; 
swing  over  carriage,  10  inches;  diameter  of  large  faceplate, 
l.'!-''i   inches;   diameter  of  small   faceplate,  8  inches;   cuts  any 
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LINDERMAN   UNIVERSAL   MACHINE   TOOL 

In  fiiRiiie  rouMis,  experimental  shops,  on  Ixiard  sliip,  in 
garages,  etc.,  there  is  need  for  a  small  machine  shop,  but 
lack  of  space  frequently  makes  it  necessary  for  the  machine 
work  to  be  sent  out.  Such  a  method  of  procedure  is  un- 
satisfactory because  the  cost  of  the  work  is  high  and  the 
delay  incident  to  sending  the  work  to  the  jobbing  shop,  ex- 
plaining what  is  to  be  done  and  then  waiting  for  the  work 
to  be  turned  out,  means  serious  inconvenience.  To  meet  the 
requirements  of  this  field,  the  Linderman  Machine  Co..  Muske- 
gon, Mich.,  has  brought  out  a  universal  machine  tool  com- 
prising a  lathe,  drill  press,  shaper,  milling  machine  and  key- 
seater.  This  machine  is  11  feet  long  by  22  inches  wide;  and 
the  floor  space  occupied  is  20  square  feet.  It  is  stated  that 
this  machine  meets  all  requirements  of  individual  machines 
of  the  types  which  it  comprises,  and  the  floor  space  required 
is  obviously   much   less.    The  machine   is  driven  by  an   indi- 


The  keyseater  has  a 
kcy.'-pating   capacity   of 


ri«.    1.     LIndermsn    tJni»iTs«l    Michlne   Tool   arrantod    for    tho 
Laths,  Drill  ProM,  Bliapor  Combination 

vldual  motor,  ho  It  I.h  self-contained  and  Installation  Is  slm- 
pilfled  an  far  as  poRslble.  If  necesRary,  three  men  can  work 
at  thi.t  machine  nt  the  same  time. 

Fig.  1  shows  the  machine  arranged  for  the  drill  press, 
lathe  and  shaper  combination.  In  Fig.  2  the  machine  has 
been  converted  Into  the  drill  press,  lath.-  and  nilllInK  machine 
comhlnallnn.  Kefcrrlng  to  this  llhistrnllon.  It  will  be  seen 
that  the  shnper  rnm  has  been  fitted  with  outboard  support 
fnr  the  milling  machine  arbor,  ond  that  an  auxiliary  fable  has 
tieen  fitted  on  the  shaper  fable.  The  drive  to  the  mlllInK 
machine   spindle   Is   through   a   shaft   from   the   lathe  spindle, 


Linderman   Universal    Machine    Tool    arranged   for    the 
Lathe,  Drill  Press,  Milling  Machine  Combination 

Standard  thread  from  3  to  24  per  inch,  including  11 1*.  threads 
per  inch.  The  headstock  is  of  the  all-geared  type  with  the 
gearing  enclosed,  and  eight  changes  of  speed  are  provided. 
The  lathe  is  equipped  with  a  compound  rest  and  set-over 
tailstock. 

The  drill  press  has  a  capacity  for  drilling  holes  from  %  up 
to  I'/j  inch  in  diameter,  and  drills  to  the  center  of  a  20>4- 
inch  circle.  The  movement  of  the  spindle  is  8  inches  and 
the  hole  in  the  spindle  is  No.  3  Morse  taper. 

The  extreme  length  of  stroke  available  on  the  shaper  is 
14  inches  and  the  cross  motion  of  the  table  19  inches;  the 
vertical  adjustment  of  the  table  is  14  inches.  The  distance 
between  the  table  and  the  ram  is  16  inches  and  the  feed  of 
the  tool-block  4  inches.  The  table  is  15  by  11  inches  in  size 
and  the  tilting  table  may  be  set  at  any  angle  between  zero 
and  90  degrees. 

stroke  of  14  inches  and  a  maximum 
8  inches.  The  work  is  held  in  the 
lathe  chuck,  and  the  keyseating  bar 
is  guided  by  a  support  held  in  the 
toolpost.  The  keyseating  bar  is 
act^ted  by  the  shaper  ram,  and  the 
feed  of  the  keyseating  tool  is 
through  the  cross-slide. 

The  shaft  which  transmits  power 
from  the  lathe  head  to  the  milling 
machine  is  back-geared  in  a  ratio  of 
2  to  1.  The  milling  machine  table 
l;as  a  transverse  feed  of  14  inches, 
a  lateral  feed  of  4  Inches,  and  a 
vortical  feed  of  14  inches.  The  dis- 
tance between  the  table  and  the 
spindle  may  lie  from  3  to  14  inches, 
and  a  dividing  head  may  be  pro- 
vided for  handling  those  classes  of 
work  for  which  It  Is  required. 

The  following  outlines  a  few  of 
the  operations  that  can  be  con- 
veniently handled  on  fhls  mnchin?.  Pulleys  or  gears  up 
to  24  Inches  In  diameter  may  be  turned,  bored,  faced  and 
kcyseafed  at  a  single  chucking.  Nuts  and  bolts  of  prac- 
tically any  diameter  and  thread  may  have  the  thread  cut  In 
them.  Pipe  and  fittings  up  to  8  Inches  in  diameter  may 
be  cut  off  and  threaded.  Keywoys  up  to  f;;,  Inch  wide  by 
1.1  Inches  In  length  may  he  cut.  Both  Internal  and  external 
grinding  may  be  handled  with  tho  grinding  attachment;  and 
the  mnchlne  may  be  conveniently  used  for  profiling  cams  of 
various   forms.     One  slot   may  be   milled   lengthwise  and  an- 


other slot  shaped  crosswise  nt  a  single  chucking  of  the  work. 
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Where  a  dividing  liead  attachment  is  provided,  spur  or  bevel 
gears  may  be  cut.  These  are  but  a  few  typical  operations 
which  will  tend  to  show  the  wide  range  of  work  for  which 
this  machine  is  adapted. 

REED-PRENTICE   FOUR-WAY   DRILLING 
MACHINE 

This  special  four-way  drilling  machine  was  designed  and 
built  for  the  Ford  Motor  Co.,  Detroit,  Mich.,  for  use  in  drill- 
ing four  holes  simultaneously  in  universal  joint  rings.  The 
rings  are  held  in  individual  fixtures,  several  of  these  fixtures 
being  used  with  the  machine  so  that  while  one  ring  is  being 
drilled,  a  blank  may  be  put  in  another  fixture  ready  for  the 
subsequent    drilling    operation.      After    the    four    holes    have 


Fig.    1.     Reed-Prentice    Four-way    DrilUng   Machine    for    drilling 
Universal  Joint  Rings 

been  drilled,  the  main  fixture  on  the  machine  is  unloaded  and 
another  ring — already  c'.amped  in  a  subordinate  fixture — is 
re-loaded  into  the  main  fixture,  after  which  the  machine  is 
again  ready  for  operation.  The  spindles  are  driven  from 
a  main  driving  pulley  located  at  the  side  of  the  machine  and 
power  is  transmitted  to  each  of  the  four  spindles  through 
spur  gears,  shafting  and  bevel  gears. 

The  heads  are  rigidly  held  to  the  main  base  of  the  fixture 
to  maintain  the  alignment  of  opposite  holes  and  to  have  the 
adjacent  holes  as  nearly  at  right  angles  to  each  other-  as 
possible.  The  feed  mechanism  is  of  the  rack  and  pinion 
type,  power  being  delivered  to  each  of  the  spindles  by 
a  bronze  worm-wheel  and  hardened  steel  worm.  The  trip 
mechanism  acts  on  the  "drop  worm"  principle.  In  order  to 
start  the  feed,  a  lever  which  is  conveniently  located  at  the 
operator's  left  hand  brings  the  worm  and  worm-wheel  into 
mesh.     When  the  spindles  have  traveled  In  the  required  dis- 


tance, an  automatic  knockoff  cam  located  at  the  top  of  one  of 
the  rack  pinions,  engages  the  trip  rod  and  automatically  dis- 
engages the  feed  mechanism.  The  spindles  are  then  returned 
to  their  original  or  starting  positions  by  the  operator,  who 
can  control  the  return  by  the  wheel  shown  In  the  head  at  the 
left-hand  side  of  the  machine. 

The  driving  gears  of  this  drilling  machine  are  all  of  the 
helical  type  and  all  bearings  are  bushed  with  phosphor-bronze. 
Wherever  it  is  feasible,  the  shafts  are  provided  with  double 
support.  The  problem  of  lubrication  is  well  taken  care  of 
by  a  pump  and  piping  which  leads  to  each  individual  bear- 
ing and  provides  a  copious  supply  of  oil.  This  system  keeps 
the  bearings  clean  at  all  times;  the  surplus  oil  drains  back 
to  a  main  reservoir,  where  it  is  filtered  before  again  being 
pumped  through  the  machine.  The  floor  space  occupied  is  6 
feet  6  Inches  by  5  feet  6  inches  and  the  weight  of  the  ma- 
chine is  approximately  7000  pounds.  The  Reed-Prentice  Co., 
Worcester,   Mass.,   is   the   manufacturer   of   this   machine. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Knurling  Head:  National-Acme  Mfg.  Co.,  Cleveland,  Ohio. 
A  knurling  head  adapted  for  use  in  one  of  the  regular  self- 
opening  die-heads  of  this  company's  manufacture.  The  knurls 
are  mounted  in  holders  which  are  inserted  in  the  head  in 
place  of  the  usual  chasers. 

Weight  Calculating  Instrument:  Pittsburg  Instrument  & 
Machine  Co.,  Pittsburg,  Pa.  This  device  was  developed  to 
provide  a  means  for  rapidly  and  accurately  determining  the 
weight  of  car  wheels,  gear  blanks,  dies  and  other  circular 
metal  parts  from  the  drawings. 

Punch  Press  Safeguard:  H.  &  A.  Lock  Co.,  156  Fifty-third 
St.,  Brooklyn,  N.  Y.  An  improved  type  of  the  duplex  punch 
press  safeguard  which  is  styled  the  "duplex  superior."  This 
is  really  a  simplified  combination  of  the  simplex  and  duplex 
safety  attachments  made  by  this  company. 

Set-screw  Lock-nut:  Hollow  Screw  Co.,  41  Park  Row,  New 
York  City.  This  set-screw  is  used  for  locking  the  ordinary 
type  of  socket  safety  set-screw  in  place.  The  lock-nut  is  of 
similar  design  to  the  set-screw  but  shorter,  and  is  screwed 
down  on  top  of  the  screw  in  the  usual  way. 

Hob  Grinder:  Union  Twist  Drill  Co.,  Athol,  Mass.  The 
hob  to  be  sharpened  on  this  grinder  is  mounted  on  an  arbor 
which  is  carried  by  a  center  in  the  headstock  spindle  and 
supported  at  the  outer  end  by  the  tailstock  center.  Index 
plates  for  any  number  of  flutes  from  5  to  14  are  provided. 

Gasoline  Torch:  Decker  Mfg.  Co.,  Newark,  N.  J.  A  torch 
designed  to  operate  on  the  principle  of  liquid  expansion.  By 
filling  the  priming  cup  on  top  of  the  container  and  lighting 
the  gasoline,  the  heat  is  carried  to  the  gasoline  in  the  con- 
tainer,  causing  it  to  expand  and  create  a  natural   pressure. 

Hold-down  for  Thin  Work:  Ready  Tool  Co.,  223  Water 
St..  Bridgeport,  Conn.  A  positive  spring  hold-down  particu- 
larly adapted  for  securing  thin  work  in  the  vise  of  the 
shaper  or  milling  machine.  This  device  consists  of  three 
parts,  viz.,  the  holder,  the  triangular  clamping  piece,  and  the 
springs. 

Arbor  Press:  Lourie  Mfg.  Co.,  Springfield,  111.  An  arbor 
press  equipped  with  a  differential  hydraulic  pump  which  has 
two  pistons  of  unequal  size.  When  the  pressure  becomes 
heavy,  the  larger  piston  is  automatically  disengaged  and 
heavier  pressures  are  then  easily  obtained  by  working  the 
small  piston. 

Tap  and  Reamer  Wrench:  Russell  Mfg.  Co.,  Greenfield, 
Mass.  An  adjustable  wrench  for  holding  taps  and  reamers, 
the  body  of  which  is  drop-forged  steel,  casehardened  and 
fitted  with  tempered  tool  steel  jaws.  The  handles  are  made 
of  steel  tubing  and  are  knurled  to  afford  the  operator  a  good 
grip  on  them. 

Electric  Welder:  National  Electric  Welder  Co.,  Warren, 
Ohio.  A  flue  welding  machine  which  has  a  capacity  for 
welding  tubing  from  IVl  to  3  inches  in  diameter.  Such  ma- 
terial as  round  or  square  steel  bars  from  V2  to  I14  inch  in 
diameter  can  also  be  handled  on  this  machme  when  equipped 
with  suitable  clamping  dies. 

Gages:  Union  Twist  Drill  Co.,  Athol,  Mass.  Gages  for 
testing  rotary  cutters  to  provide  for  having  each  tooth  cut 
to  an  equal  depth.  These  gages  were  originallv  developed 
for  use  in  the  shops  of  the  Union  Twist  Drill  Co.,  but  the 
increasing  demand  for  tools  of  this  kind  has  led  to  their 
being  placed  on  the  market. 

Machinists'  Small  Tools:  Union  Caliper  Co.,  Orange, 
Mass.  Recent  additions  to  the  line  of  small  tools  manufac- 
tured by  this  company  consist  of  a  quick-adjusting  spring 
caliper,  an  adjustable  boring-bar  and  a  keyseat  rule  block. 
These  tools  have  features  which  will  doubtless  commend 
theiu  to  the  progressive  mechanic. 
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Motor  Truck  Crane:  Brown  Hoisting  Machinery  Co., 
Cleveland.  Ohio.  A  one-ton  pillar  jib  crane  carried  on  a  motor 
truck  built  by  the  Peerless  Motor  Car  Co.,  of  Cleveland. 
Ohio.  This  crane  enables  heavy  loads  to  be  lifted  to  and 
from  the  truck  with  the  greatest  facility.  The  crane  is 
adaptable  for  use  on  any  motor  truck. 

Punch  Press  Safeguard:  Yale  &  Towne  Mfg.  Co.,  9  E. 
Fortieth  St..  New  York  City.  This  guard  was  originally 
developed  for  use  in  the  plant  of  the  Yale  &  Towne  Mfg. 
Co.,  where  a  strenuous  accident  prevention  campaign  has 
been  carried  on.  The  device  has  not  been  patented  and 
anyone  who  desires  to  use  it  may  do  so. 

Gap  Lathe:  Putnam  Machine  Co.,  Fitch  burg,  Mass.  A 
double  back-geared  sliding  gap  lathe  which  swings  18  inches 
over  the  bed  and  36  inches  in  the  gap.  This  machine  is  also 
built  in  two  other  sizes,  one  of  which  swings  22  inches  over 
the  bed  and  46  inches  in  the  gap,  while  the  other  swings  28 
inches  over  the  bed  and  57  inches  in  the  gap. 

Square  Swivel-base  Vise:  Skinner  Chuck  Co.,  New  Britain, 
Conn.  This  vise  is  intended  for  use  on  the  shaper,  planer  or 
milling  machine,  but  is  especially  adapted  for  shaper  work. 
It  has  a  square  base  with  four  slots  for  bolting  it  to  the  table 
of  the  machine.  The  upper  section  of  the  sub-base  is  gradu- 
ated to  enable  the  operator  to  set  the  vise  to  any  required 
angle. 

Counterbore:  Eclipse  Interchangeable  Counterbore  Co., 
Detroit.  Mich.  A  counterbore  of  simple  design  which  con- 
sists of  a  holder  provided  with  the  usual  form  of  shank  and 
tang  to  fit  into  the  spindle  of  the  machine.  The  cutter  is 
made  with  a  shank  to  fit  into  the  socket  of  the  holder  and 
different  cutters  may  be  easily  mounted  in  the  holder  ready 
for  use. 

Bench  Lathe:  Dalton  Machine  Co.,  108-110  E.  129th  St., 
New  York  City.  A  6-inch  bench  lathe  which  has  a  capacity 
for  taking  work  up  to  13  inches  in  length  between  centers. 
The  cross-slide  travels  5^  inches  and  the  compound  rest  2"'s 
inches.  The  length  of  the  bed  is  30  inches.  The  machine 
will  cut  screws  with  from  3  to  140  threads  per  inch,  including 
11%  threads  per  inch. 

Foot  Press:  Ferracute  Machine  Co.,  Bridgeton.  N.  J.  A 
small  foot  press  mounted  on  a  conical  shaped  pedestal  instead 
of  the  usual  four  legs.  The  height  from  the  bed  to  the  ram 
at  the  top  of  the  stroke  and  adjustment  is  6  inches.  The 
depth  of  the  throat  back  from  the  center  of  the  ram  is  4% 
inches  and  the  bed  is  8  inches  in  diameter  with  a  3-lnch  round 
hole  in  the  center  of  it. 

Multiple  Punch  Press:  Rockford  Iron  Works,  Rockford, 
111.  This  press  has  a  capacity  for  work  up  to  75  inches  long 
by  5  inches  wide.  It  consists  of  two  Rockford  presses 
mounted  on  a  base  to  which  a  heavy  bed-plate  is  attached. 
The  dies  are  assembled  in  this  bed-plate  in  any  desired  posi- 
tion. The  punch-holder  is  of  similar  construction  to  the  bed- 
plate and  counterbalanced. 

Acetylene  Generator:  Vulcan  Process  Co.,  Minneapolis, 
Minn.,  and  Cincinnati.  Ohio.  A  generator  designed  for  use 
in  connection  with  autogenous  welding  outfits.  The  feature 
of  the  e(|uipment  is  the  extreme  simplicity  of  its  design.  The 
carbide  feed  is  so  arranged  that  the  amount  of  carbide  de- 
livered to  the  water  can  be  accurately  regulated  and  varied 
according  to  the  amount  of  gas  being  used. 

Portable  Hoist:  Ingersoll-Rand  Co.,  11  Broadway,  New 
York  City.  A  portable  hoist  known  as  the  "Little  Tugger" 
which  is  intended  for  light  lifting  and  hauling,  the  capacity 
being  up  to  Vz  ton.  The  weight  of  the  hoist  is  only  300 
pounds,  so  It  Is  especially  suitable  for  contract  work,  for 
use  In  manufacturing  plants,  railroad  shops,  etc.,  where  It  Is 
required  to  move  the  hoist  from  place  to  place. 

Punch  Press:  Loshboiigh-.Iordan  Tool  &  Machine  Co., 
KIkhart,  Ind.  The  ram  of  this  machine  is  provided  with  a 
square  opening  to  receive  punch  shanks  of  various  sizes. 
The  press  Is  of  the  inclinable  type,  the  inclining  mechanism 
consisting  of  a  worm  and  worm-wheel.  A  safety  bolt  is  pro- 
vided, which  prevents  tripping  the  press  while  the  operator 
la  setting  the  dies.  The  bearings  on  the  machine  are  self- 
olllng. 

Car  Wheel  Boring  Machine:  Putnam  Machine  Co.,  Fltch- 
burg,  Mass.  This  machine  Is  hullt  In  two  sizes  which  have 
capacities  for  handling  work  up  to  42  and  fi2  Inches  In 
diameter,  respectively.  The  boring  spindle  has  an  exception- 
ally long  traverse  so  that  the  culter-bar  can  be  drawn  up 
within  the  spindle  bearing  to  avoid  damage  to  the  cutters 
when  placing  work  In  position  or  removing  It  from  the 
machine. 

Power  Hacksaw:  \V.  Robertson  Machine  &  Foundry  Co., 
32  (ireenwood  Place,  Buffalo,  N.  Y.  The  noteworthy  feature 
of  this  machine  Is  that  the  entire  mechanism  Is  mounted  on 
a  swivel  base  so  thot  It  may  be  set  for  cutting  work  at  any 
desired  angle.  This  marks  a  decided  Improvement  over  the 
use  of  a  swivel  vise,  because  when  cutting  long  pieces  of 
work  the  use  of  a  swivel  vise  necessitates  a  large  amount 
of  room  around  the  machine. 


Power  Press  Safeguard:  Superior  Tool,  Die  &  Stamping 
Co.,  2396  Silver  St.,  Brooklyn,  N.  \'.  This  safeguard  consists 
of  a  movable  arm  operated  by  the  clutch  rod  of  the  press, 
with  a  narrow  band  at  its  end  which  fits  around  the  punch. 
This  band  acts  in  the  double  capacity  of  a  stripper  and  a 
guard.  In  the  event  of  the  operator  leaving  his  hands  on  the 
die,  the  band  cannot  drop  down  into  place,  and  as  a  result 
the  press  cannot  be  tripped. 

Punch  Press  Guard:  Charles  Seitz,  Albany,  N.  Y.  This 
guard  consists  of  a  stationary  rod  clamped  to  the  left-hand 
side  of  the  press  and  a  movable  rod  carrying  flexible  chains 
secured  to  a  lever  pivoted  at  the  right-hand  side  of  the  press. 
A  connecting  link  connects  the  short  end  of  the  lever  to  the 
treadle  rod.  Wlien  the  lever  is  depressed,  the  movable  rod  is 
raised  to  within  14  inch  of  the  stationary  rod  before  the 
clutch  is  engaged.  It  is  impossible  to  engage  the  clutch 
while  the  operator  has  his  hands  on  the  die. 

Tapping  Chuck  and  Tapping  Attachment:  Peter  Bros.  Mfg. 
Co.,  Algonquin,  III.  These  are  two  products  which  were 
formerly  manufactured  by  the  Woodstock  Safety  Chuck  Co., 
Woodstock,  III.  The  turning  resistance  of  the  tapping  chuck 
is  obtained  by  the  combination  of  an  adjusting  nut,  a  spring, 
and  male  and  female  friction  cones.  The  taps  are  driven  in 
the  usual  way  by  the  square  end.  The  tapping  attachment 
provides  for  handling  tapping  operations  on  drill  presses 
which  are  not  provided  with  a  reverse  motion. 

Automatic  Screw  Machine:  Cincinnati  Automatic  Machine 
Co.,  Cincinnati,  Ohio.  A  five-spindle  automatic  screw  ma- 
chine which  can  be  so  easily  set  up  that  it  is  claimed  that 
it  may  be  used  advantageously  in  producing  small  lots  of 
work.  The  method  of  shifting  from  right-  to  left-hand  thread 
cutting  is  very  simple.  The  tools  are  returned  positively 
before  the  head  is  indexed,  thus  preventing  accidents  in  case 
the  contact  spring  fails  to  operate.  Changes  of  speed  are 
easily  made  and  plates  fastened  to  the  speed-boxes  give  all 
the  necessary  information. 

Multiple  Punch  and  Spacing  Table:  Hilles  &  Jones  Co., 
Wilmington,  Del.  A  multiple  punching  machine  built  for  the 
passenger  car  department  of  the  Harlen  &  HoUingsworth 
Corporation  of  Wilmington,  Del.  The  machine  has  a  capacity 
for  punching  eighteen  holes  9/16  inch  in  diameter  at  one 
stroke  through  a  ^i-inch  steel  plate.  The  distance  between 
the  housings  is  50  inches  and  the  machine  is  driven  by  a  20- 
horsepower  motor.  The  machine  is  equipped  with  a  Thomas 
spacing  table  and  control  mechanism  furnished  by  the  Stand- 
ard Bridge  Tool  Co.  of  Pittsburg.  Pa. 

Heavy  Double  Crank  Power  Press:  Cleveland  Machine  & 
Mfg.  Co.,  4944  Hamilton  Ave.,  Cleveland,  Ohio.  In  the 
December,  1913.  number  of  XI.vciiineuy  one  of  a  line  of 
double  crank  presses  manufactured  by  this  company  was  il- 
lustrated and  described.  A  larger  machine  of  very  similar 
design  is  now  being  built,  the  frame  of  which  consists  of 
four  pieces  held  together  with  heavy  steel  tie  rods.  The 
length  of  the  housings  can  be  varied  to  suit  individual  re- 
quirements, giving  a  maximum  die  space  of  72  inches 
between  the  bed  and  the  slide.  Where  the  extreme  die  space 
is  required,  a  special  connection  is  provided  which  permits 
adjustment  of  the  slide  Uirough  the  whole  die  space  and 
eliminates  the  necessity  of  using  auxiliary  bed  plates,  ring 
bolsters,  etc.,  when  the  press  is  used  in  connection  with  dies 
of  normal  height.  The  slide  ways  of  this  machine  are  ex- 
tended so  that  the  slide  never  overhangs  its  bearings.  The 
machine  is  equipped  with  a  powerful  multiple  disk  friction 
clutch  which  is  enclosed  so  that  there  are  no  revolving  parts 
exposed.  The  adjustment  is  universal  on  all  levers,  and  the 
brake  arms  are  operated  by  a  pair  of  toggle  links.  The 
clutch  is  controlled  by  a  hand  lever  conveniently  located  for 
the  operator. 

•     •     * 

BRASS  MACHINE  PARTS  MADE  BY  HYDRAULIC 
PRESSURE 

A  method  has  recently  been  developed  In  Germany  for  pro- 
ducing small  brass  machine  parts,  plumbers'  brass  fittings  and 
similar  products  by  hydraulic  pressure.  This  method  Is 
Intended  to  replace  casting  s\irh  parts  and  has  many  points 
to  commend  it  where  the  number  of  pieces  to  be  made  Is 
sufilrient  to  warrant  the  expense  of  making  the  necessary 
dies.  In  the  first  place,  the  high  pressure  under  which  the 
work  Is  formed  serves  to  compress  the  metal  and  materially 
Increase  Its  strength;  second,  defective  work  resulting  from 
blowholes,  etc..  Is  avoided,  which  means  a  saving  in  material 
ond  labor;  third,  the  finish  of  the  work  Is  such  that  In  many 
rases  It  requires  no  subsequent  machining.  It  Is  stated  that 
shops  that  arc  using  this  method  find  it  cheaper  to  produce 
work  In  this  way  than  by  casting.  R.  F.  Lang,  810  Bridge 
St.,  New  York  City,  Is  the  sole  agent  for  this  process  in  the 
United  States  and  Canada. 
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WORLD'S    RECORD    MADE    IN    DRILLING    STEEL-EXHIBITORS    AND    EXHIBITS    IN    THE    MACHINERY    FIELD 


THE  annual  convention  of  the  Allied  Poundrymen's  As- 
sociations and  the  Ninth  Annual  Foundry  and  Ma- 
chine Exhibit  was  held  in  Chicago  from  September 
5-11,  inclusive.  The  Allied  Foundrymen's  Associations  include 
the  American  Foundrymen's  Association,  which  convened  at 
the  Hotel  La  Salle,  the  American  Institute  of  Metals,  which 
was  also  in  convention  at  the  Hotel  La  Salle,  and  the  Asso- 
ciated Foundry  Foremen,  who  made  their  headquarters  at  the 
Fort  Dearborn  Hotel.  During  the  week  each  of  these  organ- 
izations heard  a  number  of  exceptionally  interesting  papers 
read  by  their  members. 

On  Monday  no  executive  meetings  were  held,  the  day  being 
set  apart  for  registration  at  the  respective  headquarters  of 
the  three  organizations  which  constitute  the  Allied  Foundry- 
men's  Associations.  On  Tuesday  morning  all  three  organiza- 
tions met  at  the  Hotel  La  Salle,  where  an  address  of  welcome 
was  delivered  by  H.  O.  Lange,  chairman  of  the  general  com- 
mittee. President  Alfred  E.  Howell  of  the  American  Foundry- 
men's  Association,  President  G.  H.  Clamer  of  the  American 
Institute  of  Metals,  and  President  S.  V.  Blair  of  the  Associated 
Foundry  Foremen  then  made  their  annual  addresses  in  the 
order  named.  Following  these  opening  exercises,  the  morn- 
ing was  given  over  to  the  reading  of  papers  dealing  with 
different  methods  of  Insuring  safety  and  sanitation  in  the 
foundry.  During  the  remainder  of  the  week,  a  number  of 
papers  of  exceptional  interest  and  value  to  men  in  their 
respective  industries  were  read.  The  subjects  dealt  with 
comprised  methods  of  cost-keeping  in  the  foundry,  the  appli- 
cation of  scientific  management  in  foundry  practice,  methods 
of  calculating  metal  mixtures,  steel  foundry  practice,  modern 
die-casting  practice,  the  nomenclature  of  alloys,  modern 
practice  in  brass  founding,  and  a  number  of  other  subjects. 

The  feature  of  the  meeting  of  particular  interest  to  readers 
of  Maciiinert  was  the  Ninth  Annual  Foundry  and  Machine 
Exhibit  which  was  held  in  the  International  Amphitheatre. 
The  exhibit  was  one  of  exceptional  interest  and  was  marked 
by  an  unusually  representative  gathering  of  manufacturers 
of  equipment  for  the  various  branches  of  foundry  and  ma- 
chine shop  work.  Coming  at  a  time  when  European  compli- 
cations have  depressed  our  manufacturing  activity,  it  was 
remarkable  to  note  the  spirit  of  optimism  shown  by  the  ma- 
jority of  the  visitors.  Many  of  the  exhibitors  reported  orders 
taken  at  the  exhibition  and  others  found  "prospects"  which 
ought  undoubtedly  to  develop  into  future  orders.  The  visitors 
at  the  exhibition  are  connected  with  a  great  variety  of  in- 
dustries and  should  be  in  a  position  to  express  reliable 
opinions  in  regard  to  the  probable  course  of  industrial  prog- 
ress during  the  coming  year.  If  the  consensus  of  opinion  ex- 
pressed by  these  men  is  accurate,  there  should  be  little  doubt 
of  the  coming  of  a  marked  improvement  of  conditions  at  an 
early  date. 

A  test  of  twist  drills  was  made  on  a  Colburn  drilling  ma- 
chine, exhibited  by  the  Colburn  Machine  Tool  Co.,  Franklin, 
Pa.  This  machine  was  driven  by  a  25-horsepower  Westing- 
house  motor  running  at  1100  revolutions  per  minute.  Tests 
were  made  on  steel  35-40  point  carbon  and  cast  iron.  The 
steel  block  4^4  inches  thick  was  successfully  drilled  with  a 
IV^-inch  drill  running  at  343  revolutions  per  minute,  feed- 
ing 0.061  inch  per  revolution,  the  rate  of  penetration  being 
20.92  inches  per  minute.  This  is  believed  to  be  the  world's 
record  for  rapid  drilling  in  steel.  In  drilling  cast  iron,  a 
drill  3  inches  diameter  drilled  through  the  block  at  the  rate 
of  343  revolutions  per  minute,  feeding  0.061  inch  per  revolu- 
tion, the  .rate  of  penetration  being  20.92  inches  per  minute 
in  this  case  also. 

The  following  gives  a  list  of  the  more  prominent  exhibitors 
in   the   machinery   field   and   the   products   that  were   shown. 

Acme  Machine  Tool  Co.,  Cincinnati,  Ohio,  "Cincinnati- 
Acme"  geared  head  flat  turret  lathe,  motor-driven. 

American  Tool  Works  Co.,  Cincinnati,  Ohio.  Tool-room 
lathe;    motor-driven   lathes;    universal    shaper;    motor-driven 


shaper;    planers;    and  plain   radial   drill,  motor-driven. 

Armstrong-Blum  Mfg.  Co.,  Chicago,  111.  Power  hacksaw 
machines,  hand-lever  shears,  hand-lever  punches,  hand-lever 
rod  cutters,  drill  press  vises. 

E.  C.  Atkins  &  Co.,  Indianapolis,  Ind. 

Baker  Bros.,  Toledo,  Ohio.  Heavy-duty  ball-bearing  high- 
speed drilling  machine;  key-s\-ay  cutting  machine  for  cutting 
internal  keyways  and  miscellaneous  slotting;  and  gear  box 
for  demonstrating  gear  shift. 

Barber-Colman  Co.,  Rockford,  111.  Hobs,  bobbing  machine, 
and  milling  cutters. 

Barnes  Drill  Co.,  Rockford,  III.  All-geared  drill  press  with 
positive  oiling  device. 

Benjamin  Electric  Mfg.  Co.,  Chicago,  111.  Benjamin  safety 
and  efficiency  devices  for  punch  presses;  factory  signal  sys- 
tems; and  industrial  lighting  fixtures. 

Charles  H.  Besly  &  Co.,  Chicago,  111.  Besly  patternmakers' 
disk  grinder  (motor-driven);  "Helmet"  cement;  "Helmet"  oil; 
"Helmet"  spiral  circles;  and  "Helmet"  pressed-steel  ring 
wheel  chuck. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.  Heavy  plain 
milling  machine;  plain  grinder;  automatic  screw  machine; 
universal  milling  machine  and  cutters;  and  small  tools. 

Carborundum  Co.,  Niagara  Falls,  N.  Y.  Carborundum  and 
aloxite  products  in  the  form  of  wheels,  rubbing  bricks, 
sharpening  stones,  paper  and  cloth. 

Central  Iron  Works,  Quincy,  111.  Cuts,  photographs,  draw- 
ings and  descriptive  matter  of  latest  improved  tumbling  mills, 
water  cinder  mill,  combination  brass  cinder  mill  and  cast- 
ing tumbler;  patented  screen-cleaning  device;  dust  arrester; 
sand-blast  machines;    exhaust   fans;    and  air  compressors. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.  Pneumatic  ham- 
mers; drills;  and  "Little  Giant"  drills  and  grinders. 

Chicago  Pulley  &  Shafting  Co.,  Chicago,  III.  S.  K.  F.  ball 
bearings;  and  steel  pulleys. 

Chicago  Steel  Foundry  Co.,  Chicago,  111.  Steel  castings; 
cast-steel  flasks;  and  wire-rope  sockets. 

Cincinnati-Bickford  Tool  Co.,  Cincinnati,  Ohio.  Cincinnati 
high-speed,  shaft-driven  upright  drill;  and  Cincinnati-Bick- 
ford regular  plain  radial  drill. 

Cincinnati  Milling  Machine  Co.,  Oakley,  Cincinnati,  Ohio. 
Plain,  high-power  milling  machine;  universal  cone  machine; 
and  cutter  and  tool  grinder. 

Cincinnati  Planer  Co.,  Cincinnati,  Ohio.  Heavy-pattern  Cin- 
cinnati planer,  with  two  heads  on  the  cross-rail  and  two  side 
heads,  equipped  with  15-horsepower  General  Electric  reversi- 
ble motor  drive  and  rapid  power  traverse  to  the  rail  heads. 

Cincinnati  Pulley  Machinery  Co.,  Cincinnati,  Ohio.  "Avey" 
high-speed  ball-bearing  drill  presses,  motor-driven. 

James  Clark,  Jr.,  Electric  Co.,  Inc.,  Louisville,  Ky.  Direct- 
driven  drill;  friction-driven  drill;  bench  grinder;  power 
hacksaw  and  floor  grinder;  combined  wet  and  dry  grinder; 
bench  grinder;  jeweler's  sensitive  drill;  portable  drills; 
center  grinders;  and  assortment  of  miscellaneous  tools. 

Cleveland  Pneumatic  Tool  Co.,  Cleveland  Ohio.  Pneumatic 
drills;  riveting  hammers;  chipping  hammers;  portable 
grinders;  valve  grinders;  wood-boring  machines;  bench 
grinders;  air  hose;  and  air  hose  couplings. 

Coburn  Trolley  Track  Mfg.  Co.,  Holyoke,  Mass.  Two  dif- 
ferent types  of  overhead  monorail  systems,  together  with 
motion   pictures  illustrating  their  application. 

Colburn  Machine  Tool  Co.,  Franklin,  Pa.  High-speed, 
heavy-duty  drill  press,  motor  driven;  and  a  vertical  boring 
mill,  motor-driven. 

Cowan  Truck  Co.,  Holyoke,  Mass.  Cowan  transveyors;  and 
new  storage  battery  transveyor. 

Curtis  Pneumatic  Machinery  Co.,  St.  Louis,  Mo.  Foundry 
crane  mounted  on  crane  runway;  jib  crane;  overhead  trolley 
system,  including  main  and  divergent  tracks;  trolleys; 
switches;  and  cross-overs.  Vertical,  single-stage,  double- 
cylinder,  Curtis  air  compressor  in  operation;  and  one  vertical. 
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single-stage,  double-cylinder  Curtis  air  compressor;  also  one 
balanced  pressure  air  hoist  in  operation;  and  two  types  of 
sand  blast. 

Diamond  Machine  Co.,  Providence.  R.  I.  Heavy  shop  face 
grinder,  motor-driven;  automatic  surface  grinder,  motor- 
driven. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J.  An  assort- 
ment of  crucibles  and  miscellaneous  refractory  articles. 

Atlas  Press  Co.  (G.  T.  Eames  Co.),  Kalamazoo,  Mich.  Com- 
pound mandrel  or  arbor  presses. 

Edgemont  Machine  Co.,  Dayton.  Ohio.  Extended  sleeve 
friction  clutches;  countershaft  friction  clutches;  and  gas_  en- 
gine friction  clutches. 

E.  L.  Essley  Machinery  Co.,  Chicago,  111.,  representing  the 
American  Tool  Works  Co.,  Diamond  Machine  Co.,  Inter- 
national Machine  Tool  Co.,  Colburn  Machine  Tool  Co.,  the 
Cincinnati  Pulley  Machinery  Co.,  Barnes  Drill  Co..  Skinner 
Chuck  Co..  and  G.  T.  Eames  Co. 

Flexible  Steel  Lacing  Co..  Chicago,  III.  "Alligator"  steel 
belt  lacing;  "Alligator"  tape  fasteners  for  printers'  tapes;  and 
a  standard  testing  machine  for  demonstrating  tensile  strength 
of  "Alligator"  fasteners. 

Gardner  Machine  Co., 
Beloit,  Wis.  Vertical  and 
horizontal  disk  grinders; 
band-polishing  machines;  pat- 
ternmaking  disk  grinders; 
sand-roll  pattern  machine; 
buffing  lathes ;  surface 
grinders;  band  wheels;  ring- 
wheel  chucks;  abrasive  disks; 
disk  materials;  disk  grinder 
supplies;  and  Gardner  hard 
oil. 

Garvin  Machine  Co.,  New 
York  City.  Monitor  lathe; 
and  automatic  tapping  ma- 
chine. 

General  Electric  Co.,  Schen- 
ectady, N.  Y.  Centrifugal  air 
compressor;  portable  arc 
welding  set;  high-efficiency  in- 
candescent lamps  and  fix- 
tures; crane  motor  with  sole- 
noid brake;  and  cabinet  with 
display  of  motor  parts. 

Gisholt  Machine  Co..  Madi- 
son, Wis.  Automatic  chuck- 
ing lathe;  universal  tool 
grinder;  solid  adjustable 
reamer;  adjustable  boring- 
bars;  tool-holders;  and  peri- 
odograph  for  getting  accurate 
"time  on  the  job"  records. 

Goldschmidt  Thermit  Co.,  New  York  City.  Full  liiii'  di 
carbon  free  metals  and  ferro  alloys;  welding  equipment;  and 
a  large  crankshaft  welded  by  the  thermit  process.  Demon- 
strations of  welding  hlgh-prca.sure  pipe. 

Gould  &  Eberhardt.  Newark.  N.  J.  Eberhardt  automatic 
gear  hobbing  machine;  and  Eberhardt  "Invincible"  shaper. 

Greaves-Klusman  Tool  Co..  Cincinnati.  Ohio.  All-geared- 
head  engine  lathe,  with  flexible  motor  drive,  single-lever  con- 
trol of  selective  speed  changes,  with  apron  control  of  start, 
stop  and  reverse  of  spindle. 

Heald  Machine  Co..  Worcester.  Mass.  Wet  cylinder 
grinder;  wet  ring  grinder;  chuck  bench  with  testing  outfit 
and  four  Heald  magnetic  chucks;  wet  Internal  grinder;  wet 
rotary  surface  grinder;   and  drill  grinder. 

Hunter  Saw  t  Machine  Co..  I'ltlHburg.  Pa.  Newton  cold 
saw;  saw  sharpening  machine;  tooth  grinder;  Inserted  tooth 
saws;  HIgley  type  saws;  ilryant  type  saws;  high-speed  tube 
saws;   hot  saw;   high-speed   friction  saw;   and  Newton  saws. 

Independent  Pneumatic  Tool  Co.  Chicago.  III.  "Thor" 
piston  air  drills;  flue  nilllng.  reaming,  tapping  and  wood- 
boring   machines;    pneumatic    portable   grinders;    close-corner 


drills;  pneumatic  chipping,  calking,  flue  beading  and  riveting 
hanimer.s;  and  "Thor"  electric  drills. 

International  Machine  Tool  Co..  Indianapolis,  Ind.  "Libby" 
new  type  heavy  turret  lathe.  l\i<-ineh  hollow  spindle. 

Keller  Pneumatic  Tool  Co.,  Fond  du  Lac.  Wis.  Keller  pneu- 
matic, bench  and  floor  rammers;  chipping  hammers;  drills 
and  appliances. 

Julius  King  Optical  Co..  Chicago,  111.  "Saniglas"  King's 
safety  eye  protectors;   helmets  for  welders,  etc. 

Landis  Machine  Co.,  Waynesboro,  Pa.  Single  and  double 
head  bolt  cutter;  pipe  die-heads;  and  automatic  screw  cutting 
die-head. 

La  Salle  Machine  &  Tool  Co.,  La  Salle,  111.  La  Salle  plain 
and   surface   grinder  with   micrometer   adjustment. 

Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio. 
Selective  head  manirfacturing  engine  lathe;  and  selective  head 
universal  tool-room  lathe. 

J.  R.  Long  &  Co.,  Akron,  Ohio.  Automatic  forged-steel  ma- 
chinist's vises,  pipe  reamers  and  pipe  cutters;  and  double 
and  single  swivel  automatic  vises. 

Maiiii.neiiy.    New    York,    X.    Y.      Cullfotion    of    Maciunkkv's 


lii'lil  service  advortisonionts  aiul  pn.iMKiMpiis .  Mviimnkkv's 
mechanical  books,  including  M.vihinkky's  Handbook  and 
new  book  on  Spur  and  Bevel  Gearing;  M.miunkry'.s  Reference 
and  Data  Books. 

Madeod  Co.,  Cincinnati,  Ohio.  Buckeye  sand  blast  tumbl- 
ing barrel  and  revolving  table;  blacking  swab  sprayers;  port- 
able hose  sand  blast;  and  oxy-acetylcne  welding  outflt. 

.Manufacturers'  Equipment  Co..  Chicago.  III.  "Aero" 
chucks;    collapsible   taps   and   parts. 

.Marshall  &  Hu.'^chnrt  Machinery  Co..  Chicago.  111.  "Acme" 
flat  turret  lathe;  Baker  high-speed  drill;  Baker  keyseater; 
Cincinnati  high-power,  motor-driven  milling  machine,  flooded 
lubrication;  Cincinnati  cone-type  universal  miller;  Cincinnati 
culler  and  tool  grinder;  CInclnnatl-Bickford  high-speed  up- 
right drill,  also  plain  radial,  motor-driven;  Gould  &  Eberhardt 
gear  bobber,  also  "Invincible"  shaper  with  "Reliance"  vari- 
able-speed motor;  "Cincinnati"  planer  with  reversible  motor 
drive;  Greaves  &  Klusman  engine  lathe,  motor  drive;  Landis 
double-head  bolt  cutler,  motor  driven;  Lodge  A  Shipley  uni- 
versal tool-room  and  selective-head  manufacturers'  lathes, 
motor  driven;    "Rockford"   manufacturers'  gang  drill,   motor 
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driven;  "Monarch"  engine  lathe,  geared  head,  motor  driven; 
Richmond  staybolt  drilling  machine,  motor  driven;  Rivett 
bench  lathe,  complete;  and  Partridge  grinders. 

Metals  Coating  Co.  of  America,  Chicago,  111.;  Schoop  metal 
spraying  pistol,  with  attendant  equipment. 

Monarch  Machine  Co.,  Sidney,  Ohio.  Standard  single  back- 
gear  engine  lathe;  and  an  eight-speed,  all-geared-head, 
motor-drive  engine  lathe. 

Mott  Sand  Blast  Mfg.  Co.,  Chicago,  111.  Sand-blast  barrel; 
sand-blast  room,  dust  collector  and  fan;  and  sand-blast  ma- 
chine, hose  type. 

National    Machinery    Co.,    Tiffin,    Ohio.      "National"    single 
bolt  cutter;    die   sharpener;    and   open   die-head. 
.  Norton   Co.,   Worcester,   Mass.     Grinding   wheels;    grinding 
machines;    Norton  grinding  wheel   floor  stands  In  operation; 
and   Norton  grinding  wheel  bench  stands  in  operation. 

Oxweld  Acetylene  Co.,  Chicago,  111.  "Oxweld"  welding  and 
cutting  blow-ipipes;   and  other  "Oxweld"  apparatus. 

Prest-O-Lite  Co.,  Inc.,  Indianapolis,  Ind.  Oxy-acetylene  weld- 
ing and  cutting  apparatus;  and  portable  acetylene  gas 
cylinders. 


Puro  Sanitary  Drinking  Fountain  Co.,  Haydenville,  Mass. 
Drinking  fountains. 

Reeves  Pulley  Co.,  Chicago,  111.,  and  Columbus,  Ind.  Reeves 
wood  split  pulley;  "American"  steel  split  pulley;  Reeves 
variable  speed  transmission;  Alexander  leather  belting  bond 
double-sure  transmission  line;  Makutchan  roller  bearing; 
and  "Rhineland"  ball  bearing. 

Richmond  Stay-Bolt  Drilling  Machine  Mfg.  Co.,  Inc.,  Rich- 
mond, Va.     Stay-bolt  drilling  machines. 

Rockford  Drilling  Machine  Co.,  Rockford,  111.  Four-spindle, 
manufacturers'  gang  drill;  and  heavy-duty  type  drilling 
machine. 

Rock  Island  Mfg.  Co.,  Rock  Island,  111.  Vises  of  all  kinds,' 
a  type  and  size  for  every  service. 

Shepard  Electric  Crane  &  Hoist  Co.,  Montour  Falls,  N.  Y. 
Three-ton  capacity,  cage-controlled,  monorail,  electric  hoist; 
one-ton  capacity,  floor-controlled,  high-lift  type  electric  hoist; 
one-ton  capacity,  floor-controlled,  A.  C.  electric  hoist;  five-ton 
capacity,  electric  traveling  crane  trolley;  and  back-geared 
electric  motor  with  winch  head. 

S.  K.  F.   Ball  Bearing  Co.,  New  York,  N.   Y.     Ball-bearing 


hangers,   mounted   on   frame;    various   sizes   of   S.   K.   F.   ball 
bearings;  pillow  blocks  and  hangers. 

Skinner  Chuck  Co.,  New  Britain,  Conn.  Full  line  of  chucks, 
independent,  combination  and  geared  scroll;  also  drill  chucks. 
R.  R.  Street  &  Co.,  Inc.,  Chicago,  111.  Billings  &  Spencer 
tools;  Hyatt  roller  bearings;  Keystone  steel  pulleys;  Slocomb 
micrometers;  E.  G.  I.  friction  clutches;  Brown  utility  vises; 
and  Horton  lathe  and  drill  chucks. 

Sullivan  Machinery  Co.,  Chicago,  111.  Sullivan  air  com- 
pressor, angle  compound  WJ-3  type;  also  single-stage,  belt- 
driven  type  in  operation;  and  Sullivan  air  compressor,  steam 
driven,  straight  line,   single-stage  type. 

Templeton,  Kenly  &  Co.,  Ltd.,  Chicago,  111.  "Simplex" 
emergency  jacks   demonstrated   under   heavy   load. 

U.  S.  Electrical  Tool  Co.,  Cincinnati,  Ohio.  Electric  drills 
and  grinders. 

Vanadium-Alloys  Steel  Co.,  Chicago,  111.  "Red-Cut"  cobalt 
high-speed  steel;  "Red  Cut"  superior  high-speed  steel;  and 
drills  made   of  "Red  Cut"  superior  high-speed  steel. 

Vulcan    Engineering    Sales    Co.,    Chicago,    111.      Pneumatic 
and  electric  sand  sifters;  cold  metal  saws;  air  hoists,  trolleys 
and   suction   lubricator. 

Warner  &  Swasey  Co., 
Cleveland,  Ohio.  Universal 
hollow  hexagon  turret  lathe 
equipped  for  chucking  work; 
universal  turret  screw  ma- 
chine equipped  for  bar  and 
chucking  work;  plain  head 
turret  lathe  with  hexagon 
turret;  automatic  chuck  and 
hand  longitudinal  feed  for 
cut-off. 

Weaver  Mfg.  Co.,  Spring- 
field, 111.  Weaver  roller  jaw 
drill  chucks;  auto  twin  jacks; 
and  garage  presses. 

Wernicke-Hatcher  Pump 
Co.,  Grand  Rapids,  Mich. 
Rotary  air  compressors  and 
receiver,  with  gages,  etc. 

Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburg,  Pa. 
Arc  welding  outfits;  alternat- 
ing-current motors;  direct- 
current  generators  ;  and 
switchboards. 

Whiting  Foundry  Equip- 
ment Co.,  Harvey,  111.  Elec- 
tric crane  trolley  on  struc- 
tural frame;  spur-geared 
tumbling  barrel;  section  of 
standard  drawer  type  core 
oven;  and  flat-top  turntable. 
Wilniarth  &  Morman  Co., 
Wet  surface  grinder;  universal  cutter 
and  reamer  grinder;  "New  Yankee"  drill  grinders  (all  motor 
driven);  combination  wet  tool  and  drill  grinders;  and  com- 
bination cutter,  reamer  and  drill  grinder. 
*  *  * 
MACHINE  TOOLS  FOR  SPAIN 
The  Spanish  government  has  entered  the  American  market 
for  immediate  delivery  of  a  great  quantity  of  ordnance  and 
rifle-making  machinery.  Inquiries  have  been  directed  by  a 
large  Madrid  contracting  firm  representing  the  Spanish  gov- 
ernment to  the  Foreign  Trade  Bureau  of  the  Philadelphia 
Commercial  Museum.  The  firm  making  the  inquiry  furnishes 
all  the  factories  of  the  war  and  navy  department  in  Spain 
with  machines  and  tools,  and  manufacturers  of  the  following 
lines  of  machine  tools  are  requested  to  enter  into  communica- 
tion with  the  Foreign  Trade  Bureau  of  the  Philadelphia  Com- 
niercial  Museum  for  the  supply  of  this  machinery.  The  classes 
specified  are  sensitive  and  upright  drilling  machines,  gear- 
cutting  machines,  grinding  and  polishing  machines,  cold 
metal  saws,  punching  and  shearing  machines,  and  machines 
for  the  manufacture  of  cartridges  for  Mauser  rifles. 


Amphitheater,  Chica^,  Septemb' 
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BUSINESS  SITUATION  IN   THE  CENTRAL 
AND  WESTERN   STATES 

The  business  situation  in  the  Contra!  and  Western  States 
affecting  the  machine  tool  trade  and  closely  related  lines  Is 
much  better  than  a  few  weeks  ago,  though  yet  far  from 
normal,  but  the  volume  of  orders  recently  placed  indicates 
that  the  worst  is  over.  Machine  tool  builders  who  have  hardly 
received  an  order  for  months  report  more  inquiries  and 
some  orders;  some  contracts  have  been  closed  on  inquiries 
recently  received  from  England.  One  machine  tool  builder 
in  Milwaukee  says,  "We  are  running  full  force,  full  time,  full 
equipment;  orders  are  good  and  inquiries  are  better." 

A  number  of  the  machine  tool  builders  who  exhibited  at 
the  Foundry  &  Machine  Builders'  Exhibition  in  Chicago  have 
already  closed  orders  on  inquiries  secured  at  the  exhibition. 
The  freight  rate  situation  and  the  European  war  have  un- 
favorably affected  the  railroads,  making  their  apparent  con- 
dition worse  than  ever  before;  but  the  Western  railroads 
have  an  enormous  grain  crop  to  haul  and  must  keep  their 
rolling  stock  and  motive  power  in  condition  for  business. 
One  railroad  running  into  Chicago  nursed  along  a  list  of 
tools  approximating  $100,000  for  nearly  eighteen  months. 
The  order  was  ready  for  final  O.  K.  when  an  order  was  issued 
from  headquarters  to  cut  out  every  possible  purchase.  When 
the  order  for  this  list  of  tools  will  be  placed  is  indefinite, 
but  It  is  not  likely  to  be  acted  upon  this  year. 

Builders  of  agricultural  machinery  and  implements  are 
convinced  that  business  conditions  have  improved  with  the 
moving  of  the  grain  crops.  This  happier  feeling  is  also 
shared  by  the  financial  interests  affected.  The  country  banks 
will  call  less  on  the  city  banks  for  funds  now  that  the  grain 
Is  moving.  This  of  course  reacts  favorably  on  the  large 
financial  interests  which  express  the  opinion  that  business  is 
slowly  but  surely  changing  for  the  better.  When  the  banker 
regains  confidence  and  shapes  the  policy  of  his  own  bank  ac- 
cordingly, business  begins  to  revive.  The  banker  is  the  ultra- 
conservative — he  is  first  to  "view  with  alarm"  and  also  the 
first  to  get  the  right  view  of  conditions  as  they  improve. 

F.  L.  H. 

•  *     * 

EDISON   TELEPHONE   CONVERSATION 
RECORDER 

Another  interesting  device  has  been  added  to  the  long  list 
of  Inventions  by  Thomas  A.  Edison,  called  the  "telescribe," 
an  instrument  for  recording  telephone  conversations.  It  is 
used  as  an  ■Ptiliary  to  the  Edison  commercial  phonograph  or 
dictating  machine,  and  enables  the  user  to  record  both  sides 
of  a  telephone  conversation  on  a  wax  cylinder.  The  device 
Is  compact  and  in  no  way  interferes  with  the  ordinary  use  of 
the  telephone.  Batteries  are  provided  which  actuate  a  micro- 
phone used  to  amplify  the  sound  waves.  The  microphone  is 
attached  to  the  dictating  machine,  which  swivels  into  place 
over  the  wax  cylinder,  and  is  wired  to  the  telescribe  located 
on  the  user's  desk.  The  order  of  recording  a  telephone  con- 
versation on  the  Instrument  Is  as  follows: 

The  receiver  of  the  regular  desk  telephone  is  removed  from 
the  hook  and  placed  in  a  socket  of  the  telescribe.  The 
acoustic  connection  to  the  dictating  machine  Is  made  In  this 
way  without  danger  of  affecting  the  telephone  line.  The  user 
then  take.s  up  a  sninll  receiver,  which  is  a  part  of  the  instru- 
ment, and  gives  his  call  to  the  telephone  exchange;  he  starts 
and  stops  the  dictating  machine  by  means  of  two  small  but- 
tons located  on  the  telescribe  and  connected  to  the  dictating 
machine  by  a  rubber  tube.  The  messages  Impressed  on  the 
wax  cylinder  can  be  taken  from  the  dictating  machine  In  the 
usual  manner,  and  both  sides  of  a  conversation  transcribed 
for  permanent  record  by  a  typist.  The  telescribe  will  be 
useful  to  firms  doing  much  business  by  telephone,  especially 
brokers,  etc. 

•  •     • 

Since  the  beginning  of  the  aluminum  Industry  In  1883, 
when  the  production  amounted  to  eighty-three  pounds,  the 
advance  has  been  so  rapid  that  the  production  In  1913 
amounted  to  72,600,000  pounds. 


PERSONALS 

A.  H.  Whiteside  has  been  made  vice-president  and  general 
manager  of  the  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.,  succeed- 
ing W.  E.  Davis. 

S.  W.  Potts,  mechanical  engineer  of  the  E.  W.  Bliss  Co., 
Brooklyn,  N.  Y.,  has  resigned  to  take  a  similar  position  with 
R.  Hoe  &  Co.,  New  York  City. 

Victor  E.  Schniiedeknecht,  designer  for  the  Aurora  Auto- 
matic Machinery  Co.,  Chicago,  111.,  has  resigned  and  taken  a 
similar  position  with  the  Pneumatic  Chuck  Co.,  Louisville,  Ky. 

A.  H.  Ingle,  formerly  of  the  Ingle  Machine  Co.,  and 
Rochester  Boring  Machine  Co.  of  Rochester,  N.  Y.,  has  taken 
the  management  of  the  Brldgeford  Machine  Tool  Works, 
Rochester,  N.  Y. 

J.  H.  Maysilles,  for  three  years  superintendent  of  the 
George  D.  Whitcomb  Co.,  Rochelle,  111.,  recently  resigned  the 
position,  and  established  a  foundry  and  machine  shop  at 
Grafton,  W.  Va.,  under  the  firm  name  of  Hefner  &  Maysilles. 
Mr.  Maysilles  is  vice-president  and  general  manager. 

A.  J.  Gardiner,  for  many  years  connected  with  the  Landis 
Tool  Co..  Waynesboro,  Pa.,  has  taken  a  position  with  the 
Modern  Tool  Co.,  Erie,  Pa.  Mr.  Gardiner  will  cover  the  same 
territory  as  when  with  the  Landis  Tool  Co.,  selling  a  full  line 
of  self-contained  single  pulley  drive  grinding  machines  that 
the  Modern  Tool  Co.  has  just  brought  out. 

Henry  D.  Shute  has  been  elected  treasurer  of  the  Westing- 
house  Electric  &  Mfg.  Co..  to  succeed  T.  W.  Siemon,  who  re- 
cently resigned  to  take  the  position  of  secretary-treasurer  of 
the  Union  Switch  &  Signal  Co.,  Swissvale,  Pa.  Truman  P. 
Gaylord,  district  manager  of  the  Westinghouse  Electric  & 
Mfg.  Co.  at  Chicago,  was  elected  acting  vice-president  to 
succeed  Mr.  Shute. 

Edward  J.  Kunze,  who  for  the  past  four  years  has  been 
assistant  professor  of  mechanical  engineering,  in  charge  of 
machine  design  and  construction  at  the  Michigan  Agricul- 
tural College,  has  been  appointed  professor  of  mechanical  en- 
gineering in  charge  of  the  department  of  mechanical  en- 
gineering at  the  Oklahoma  Agricultural  and  Mechanical  Col- 
lege, Stillwater,  Okla. 

R.  Poliakoff,  assistant  professor  and  lecturer  on  technologv- 
in  the  Imperial  Technical  Institute  of  Moscow,  Russia,  who 
came  to  the  United  States  in  the  latter  part  of  June  to  study 
the  Taylor  system  of  management,  American  methods  of 
manufacturing  machine  tools,  etc.,  sailed  for  Russia,  Sep- 
tember 10.  Prof.  Poliakoff  made  a  special  study  also  of  auto- 
mobile manufacturing  methods  in  the  Ford  plant  at  Detroit. 

Howard  A.  Flagg  who  has  just  become  associated  with  the 
selling  force  of  the  Standard  Welding  Co.,  Cleveland.  Ohio, 
has  been  connected  with  the  seamless  tube  industry  for  the 
past  fifteen  years,  having  held  high  positions  in  the  sales  de- 
partments of  the  Shelby  Tube  Co.,  National  Tube  Co.  and  the 
Ohio  Seamless  Tube  Co.  At  one  time  Mr.  Flagg  was  sales 
manager  of  the  steel  tubing  department  of  the  Standard  Weld- 
ing Co.  He  is  widely  known  in  the  automobile,  bicycle  and 
motor  cycle  trades. 

The  University  of  Texas  has  established  a  school  of 
mechanical  engineering,  and  Prof.  Forrest  E.  CarduUo,  a  well- 
known  contributor  to  M.vciiinkkv,  is  to  be  the  head  of  the 
new  school.  Prof.  CarduUo  is  a  graduate  of  Sibley  College, 
Cornell  University,  class  1901.  He  became  Instructor  at 
Syracuse  University  after  having  acquired  four  years  of 
practical  experience  with  the  McGraw  Oil  Co.,  the  Cleveland 
Engineer  (now  merged  with  Power),  and  the  Holly  Mfg.  Co. 
After  serving  successively  as  Instructor,  associate  professor 
and  professor  In  charge  of  machine  work  and  design  and 
of  the  shop,  he  became  professor  of  mechanical  engineering  at 
N'ew  Hampshire  State  College,  where  he  remained  six  years. 

James  Thane  sailed  for  South  America  October  1  on  the 
steamer  Yestris,  as  special  representative  of  the  American 
Express  Co.  and  New  York  Central  Lines.  A.  B.  Howard 
also  sailed  on  the  same  steamer  as  special  representative  of 
the  financial  department  of  the  American  Express  Co.  Both 
have  had  many  years'  experience  covering  representative 
branches  of  foreign  trade  and  are  competent  to  deal  with 
questions  arising.  In  connection  therewith.  They  expect  to 
visit  the  chief  ports  or  commercial  centers  of  Brazil,  Argen- 
tina. Uruguay,  Chile  and  Peru,  stopping  on  the  return  Journey 
at  Panama  and  Colon.  Exporters  and  Importers  generally 
may  avail  themselves  of  the  services  of  these  representatives. 
Cnmmunlcntlnns  Intended  for  them  should  be  addressed  to 
the  American  Express  Co.,  South  American  Department,  65 
Hrondway,  New  York  City. 

•     •     • 

OBITUARY 

James  H.  Van  Oorn.  president  of  the  Van  Dorn  Iron  Works 
Co.,  and  the  Van  Horn  &  Dutton  Co.,  Cleveland.  Ohio,  died 
August  29,  aged  seventy-three  years.  Mr.  Van  Dorn  was 
born  In  York,  Ohio,  and  moved  to  Cleveland  In  1873,  where 
he  founded  the  two  companies  of  which  he  was  president 
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EFFECT    OF  LIGHT   ON   THE   EYES* 

Three  years  ago  the  American  Medical  Association  ap- 
pointed a  special  committee  to  make  a  study  of  the  effect  of 
different  lighting  systems  on  the  eye.  The  problem  of  light- 
ing, as  treated  by  engineers,  has  been  for  the  most  part  an 
attempt  to  discover  the  most  efficient  forms  of  lighting  from 
the  point  of  view  of  economy — that  is,  how  to  get  the  most 
illumination  for  the  least  expenditure  of  energy.  The  prob- 
lem of  this  committee  has  been  to  discover  the  form,  distribu- 
tion, intensity,  and  quality  of  light  from  the  point  of  view  of 
the  health  of  human  eyes. 

The  work  of  this  committee  is  not  yet  completed,  but  pre- 
liminary announcements  of  results  are  of  considerable  in- 
terest. Among  the  aspects  of  lighting  that  have  definite  re- 
lations to  the  eye  are:  evenness  of  illumination;  the  angle  at 
which  the  light  falls  on  the  object  viewed;  the  diffuseness  of 
the  light;  the  evenness  of  surface  brightness;  the  intensity  of 
the  illumination;  and  the  quality  of  the  light.  The  first  four 
of  these  factors  have  been  found  by  means  of  experimenta- 
tion to  be  closely  connected,  although  not  absolutely  uniform 
in  their  variations.  Together  they  constitute  what  the  ex- 
perts call  the  fUstribution  of  the  light.  The  ideal  condition 
of  distribution  is  to  have  the  illumination  as  uniform  as 
possible  over  the  field  of  vision,  with  no  extremes  of  surface 
brightness. 

Daylight  is  the  most  satisfactory  form  of  illumination,  from 
the  point  of  view  of  distribution.  Daylight  is  well  diffused 
by  numerous  reflections  before  it  reaches  the  window-s.  In- 
side the  room,  the  window  or  skylight  has  a  comparatively 
large  area  of  relatively  low  brilliancy.  These  two  factors 
contribute  to  a  nearly  uniform  illumination  of  diffused  light, 
with  absence  of  extreme  surface  brightness. 

Of  the   systems   of  artificial   illumination,   the   so-called   in- 
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direct  is  the  best.  In  this  system,  the  source  of  light  is  con- 
cealed from  the  eyes,  the  light  being  reflected  to  the  ceilings 
or  walls,  and  from  these  to  the  working  surface.  In  direct 
illumination  there  is  always  the  danger  of  having  extremely 
bright  spots  in  the  illuminated  surface.  A  system  called  the 
"semi-indirect"  was  found  to  be  little  better  for  the  eye  than 
the  direct  system.  In  this  the  light  is  thrown  to  the  ceiling 
or  walls,  as  in  the  indirect  system;  but  part  of  the  light  is 
allowed  to  come  throi-gh  translucent  shades. 

The  relation  of  the  different  systems  of  lighting  to  the  dim- 
inishing efficiency  of  the  eyes  was  brought  out  in  a  series  of 
experiments  in  which  daylight  was  shown  to  be  almost  with- 
out effect  upon  the  eyes  after  three  or  four  hours  of  work; 
under  direct  artificial  illumination  the  eye  loses  working 
power  at  a  very  rapid  rate,  and  almost  as  rapidly  with  the 
semi-indirect  illumination.  The  indirect  illumination  was 
found  nearly  as  harmless  as  the  daylight.  Sharpness  of 
vision  was  also  found  to  be  highest,  for  any  given  degree  of 
illumination,  under  daylight,  and  poorest  under  direct 
artificial  lighting. 

*     *     * 

In  an  article  by  Dr.  Lederer,  in  the  Vossiche  Zeitung,  as 
translated  by  Pages  Engineering  Weekly,  attention  is  called 
to  the  unhappy  situation  of  the  German  industry  at  the 
present  moment.  According  to  the  author  of  this  article,  the 
removal  from  German  works  of  all  men  capable  of  bearing 
arms  has  "smashed  industry  to  atoms."  The  Crisis,  with  re- 
gard to  money  and  credit,  which  occurred  in  the  first  in- 
stance, was  accentuated  by  the  necessity  of  financing  the  war 
by  a  single  stroke.  There  is  in  evidence  the  apparent  paradox 
that  in  spite  of  the  increasing  absorption  for  military  pur- 
poses of  men  capable  of  working,  there  is  an  increase  of  un- 
employment among  those  that  remain  behind.  Dr.  Lederer 
states  in  conclusion  that  the  available  raw  materials  will 
probably  not  be  sufficient  for  any  length  of  time. 


COMING    EVENTS 

October  22-23 — Annual  couveutiou  o£  the  Nalimal 
Machine  Tool  Builders  Association.  Hotel  Astor. 
New  York  City,  headquarters.  Charles  E.  Hildreth, 
general  manager.   Worcester.   Mass. 

December  1-4. — Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  New  York  City; 
Engineering  Societies  Bldg.,  29  W.  39th  St..  head- 
quarters.    Calvin  W.   Rice,  secretary. 


December     9-12. — Eighth 


vention     of 


the     National     Society     for    the     Promotion    of     In- 


Pro.-i! 
York    City, 
al    Expositii 


dustrial  Education,  Richmond, 
secretary.  140  W.  42nd  St.,  N 
December  12-19. — .Second  Inti 
of  Safety  and  Sanitation.  Grand  Central  Palace, 
New  York  City.  F.  W.  Payne,  manager.  Depart- 
ment of  Exhibits,  29  W.  39th  St..  New  York  City. 
The  exhibit  offers  the  opportunity  to  manufacturers 
of  safety  and  sanitation  devices  to  bring  their 
products  to  the  attention  of  large  numbers  ad- 
vantageously. Last  year  110,000  attended  the  ex- 
position and  the  attendance  expected  this  year  is 
about  125,000. 

SOCIETIES,   SCHOOLS    AND 
COLLEGES 

New  Mexico  State  School  of  Mines,  Socorro,  N. 
M.  C;italogut-  19i;j  IttU.  with  aunoimeements  for 
1914-1915. 

Polytechnic  Institute  of  Brooklyn,  College  of 
Engineering,  Brooklyn.  X.  Y.  Pamphlet  on  even- 
ing technical  courses  offered  by  the  institute  for 
1914-191"j.  covering  engineering  and  chemistry, 
mathematics   and   languages,    history   and  economics. 

Society  for  Electrical  Development,  Inc.,  29  W. 
39th  St.,  New  York  City.  Keport  to  members  for 
September  on  the  progress  of  the  society's  work. 
The  slogan  of  the  society  is.  "Do  It  Electrically," 
its  object  being  to  promote  the  use  of  electricity  in 
all   industrial   activities. 

Mimicipal  School  of  Technology,  Manchester. 
England.  Prospectus  of  university  courses  for  the 
session  1914-1.^  190  pages.  5Vj  by  8»^  Inches. 
Attention  is  called  to  the  fact  that  the  mechanical 
engineering  department  is  equipped  to  give  a  thor- 
ougb  training  to  students  specializing  in  that  branch 
of  engineering,  as  well  as  the  more  general  training 
required    by    engineers. 

National  Association  of  Corporation  Schools, 
Irving  Place  and  Fifteenth  St.,  New  York  City. 
Executive  committee's  report  on  scope  of  activi- 
ties, 1914-19ir>.  The  report  comprises  reports  of 
the  sub-committees  on  safety,  hygiene  and  coopera- 
tion, public  education,  allied  institutions,  special 
schools,  and  includes  syllabi  of  courses  recom- 
mended   to   1)6    included    in    all    coriioration    schools. 

Detroit  Technical  Institute,  Detroit,  Mich.  Cata- 
iogue  1914-1.5.  con  taming  faculty  list,  general  in- 
formation  and   specific  information  on    the  technical 


courses  provided,  which  are  as  follows:  Mechanical 
engineering,  electrical  engineering,  architecture, 
pharmacy  and  chemistry,  business  administration, 
public  speaking.  Practical  instruction  is  given  in 
shop  work,  motor  operation,  plumbing,  watch- 
making,   etc. 

Michigan  College  of  Mines,  Houghton,  Mich.,  has 
instituted  special  short  courses  in  mining,  metal- 
lurgy, mapping,  methods  of  measurements  and  cal- 
culation, drawing,  concrete  construction,  etc.,  for 
practical  men.  Anyone  who  can  read  and  write  the 
English  language  will  be  admitted  to  specialize  in 
these  subjects.  The  courses  will  require  from  five 
to  twelve  weeks,  depending  on  the  subjects  and 
their  scope,  which  will  be  adjusted  to  suit  the  popu- 
lar demand. 

American  Museum  of  Safety.  29  W.  39th  St., 
New  York  City.  Leaflet  containing  seven  rules 
for  shop  safety  as  follows:  1.  Organize  safety 
committees.  2.  Act  promptly  upon  recommenda- 
tion for  safety.  3.  Safeguard  all  dangerous  ma- 
chinery and  moving  parts.  4.  Keep  the  jdant  clean, 
."i.  Enforce  rules  and  regulations  for  safety  and 
health.  6.  Educate  employes  in  caution  and  re- 
-iponsibility.  7.  Encourage  cooperation  for  safety. 
The  sub-heads  give  further  details.  Copies  of  these 
rules  will  be  sent  to  any  address  on   application. 

Went  worth  Institute,  Boston.  Mass.  Catalogue 
for  1914-1915.  This  school  was  founded  by  Arioch 
Went  worth  "for  the  purpose  of  furnishing  educa- 
tion in  the  mechanical  arts."  It  provides  day 
courses  in  carjientry  and  build  nig,  patternmaking, 
machine  work,  foundry  practice,  electric  wiring, 
pUimbiug.  machine  construction  and  tool  design, 
electrical  construction  and  operation,  foundry  man- 
agement and  operation,  and  archJtectur.-il  construc- 
tion. Evening  shop  courses  are  also  provided  as 
well  as  evening  technical  courses.  The  machine 
construction  courses  became  so  popular  that  the 
two-year  course  in  foundry  management  and  opera- 
tion was  added. 

Pratt  Institute,  Brooklyn,  N.  Y.,  has  issued  an 
information  sheet  for  prospective  students  In  the 
Pratt  Institute  evening  course  in  trade  teaching. 
This  course  has  been  developed  for  experienced 
trade  workers  who  wish  to  become  teachers  of  trades. 
It  emphasizes  the  fact  that  men  with  trade  experi- 
ence are  in  dejnand  as  teachers,  and  states  what 
salaries  are  paid.  These  range  from  $800  to  $2000 
a  year.  Instructors  are  demanded  in  the  machinists' 
trade,  carpentry,  cabinet  making,  pattenimnking, 
electrical  work,  sheet  metal  working,  printing, 
drafting,  plumbing,  etc.  The  statement  deals  also 
with  (lualitlcations.  getting  positions,  etc. 

NE"W  BOOKS  AND  PAMPHLETS 

Manual    of    Engineers    and    Surveyors'  Instruments. 

\  Fourth      Edition. )        186     pages.  .'>■%      by     S^^ 

inches.      Illustrated.      Published  by  Queen  &  Co.. 
Philadelphia.  Pa. 


Polarimetry.  140  pages.  6  by  9  inches.  Illustrated. 
Published  by  the  Department  of  Commerce, 
Washington,  D.  C,  as  Circular  of  the  Bureau 
of  Standards.  No.  44. 

Disposal  of  Manufacturing  Wastes.  By  James  A. 
Newlands.  6  imges,  S  by  9  inches.  Pub- 
lished by  James  A.  Newlands,  State  Chemist. 
11    I^ur<-1    St..    Hartford.    Conn. 

The  Testing  of  Hydrometers.  16  pages.  G  by  9 
inches.  Illustrated.  Published  by  the  I>i-part- 
ment  of  Commerce,  Washington,  D.  C  as 
Circular  of   the   Bureau   of  Standards   No.    16. 

Testing  Potential  Transformers.  By  H.  B.  Brooks. 
6  pages.  6  by  9  inches.  Published  by  the  De- 
partment of  Commerce.  W'ashington,  D.  C.  as 
Scientific  Paper  or  the  Bureau  of  Standards  No. 
217. 

Flame  Standards  in  Photometry.  By  E.  B.  Rosa 
and  E.  C.  Crittenden.  40  pages.  6  by  9  inches. 
Illustrated.  Published  by  the  Department  of 
Commerce.  Washington.  D.  C.  as  Scientific 
Paper  of  the  Bureau  of  Standards  No.   22L\ 

Indicator  Diagrams  for  Marine  Engineers.  l^v  W. 
C.  McOibbon.  106  pages,  I'^i  by  9^  Inches. 
Illustrated.  Published  by  James  Mnnrn  & 
Co.,  Ltd..  Glasgow.  Scotland,  and  D.  Van 
Nostrand    C^.,    New    York    City.      Price,    ?:!    net. 

Determination  of  Ammonia  in  Illuminating  Gas.  Wy 
J.  D.  Edwards.  23  pages.  6  by  9  inches.  11 
lustra  ted.  Published  by  the  Department  of 
Commerce,  Washington.  D.  C.  as  Techm-Iogic 
Paper  No.   34  of  the  Bureau  of  Standard-^. 

Production  of  Temperature  Uniformity  in  an  Elec- 
tric Furnace.  By  A.  \V.  Gray.  23  pagi-s.  6  by 
9  inches.  Illustrated.  Published  by  tb.-  De- 
partment of  Commerce.  Washington.  D.  C.  as 
Scientific  Paper  of  the  Bureau  of  Standards  No. 
219. 

Combustion  Method  for  the  Direct  Determination  of 
Rubber,  By  L.  G.  Wesson.  11  pages,  6  by  9 
iin  ins.  Illustrated.  Published  by  the  Depart- 
ment of  Commerce.  Washington.  D.  C.  as 
Technologic  Paper  No.  35  of  the  Bureau  of 
Standards. 

Special    Studies    in    Electrolysis    Mitigation,    No.    2. 

By    E.    B.    Rosa.    Burton    McCoUum    and    K.    H. 

Ijogan .      34    pages,   6   by   9   inches.      Illust rated. 

Published     by     the     Department     of     Conini.-rce, 

Washington.   D.   C.  as  Technologic  Paper  ut"  the 

Bureau  of  Standards,   No.  32. 
Determination   of   Carbon   in   Steel  and   Iron   by   the 

Barium   Carbonate  Titration  Method.     By   J.    R. 

Cain.      12    pages.    6    by    9    inches.      Illustrated. 

Published     by     the     Dejiartment    of     Commerce. 

Washington.    D.    C.    as    Technologic    Pai  cr    No. 

3:i  of  the    Bureau  of  Standards. 
Simple     Problems    in     Marine    Engineering    Design. 

By  J.   W.    M.   Sothern   and   R.   M.   Sothern.     191 

pages.    5    by    7%    Inches.      Published    by    James  * 
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Ho^v^  You 
Saving 


Brown  &  Sharpe  Plain 
Grinding  Machines 
have  a  new  type  of 
drive  which  gives  re- 
sults that  reduce  your 
grinding  costs.  Whether 
you  want  better  quality, 
or  increased  output  these 
machines  will  amply 
meet  your  requirements. 
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Can  Effect  A  Material 
Grinding  Pieces  Like  These 


In  Your  Shop  when  work  like  any  in 
the  case  is  given  to  an  operator,  it  is 
difficult  for  the  foreman  to  tell  exactly 
what  speeds  and  feeds  should  be  used 
unless  it  happens  to  be  a  job  that  has 
been  done  before  and  there  is  a  record. 
He  can  tell  the  operator  what  finish  is 
required  and  may  indicate  in  a  general 
way  how  to  get  it.  But  it  rests  with  the 
operator  to  get  the  best  results  possible. 

If  it  is  a  difficult  matter  to  get  the 
right  combination  of  speed  and  feed 
to  give  the  desired  finish  most  eco- 
nomically, the  operator  either  lets  a 
wrong  combination  stand,  or  time  is 
lost  shifting  belts  to  secure  the  desired 
results. 

The  B.  &  S.  Way.  The  operator  of  a 
B.  &  S.  Plain  Grinding  Machine  has  no 
such  trouble  securing  the  right  com- 
bination. He  has  a  wide  choice  of 
speeds  and  feeds,  all  of  which  are 
readily  available  without  moving  from 
his  position. 

Operation  is  completely  controlled  from 
the  front  of  the  machine. 

How  Changes  are  Made.  Two  quick- 
change  gear  mechanisms  are  located  on 
the  front  of  the  machine.  These  are 
quickly  and  easily  operated.     A  slide 


index  knob  is  moved  along  to  the  re- 
quired position  and  a  lever  is  raised 
into  place.  It  is  an  easy  matter  to 
try  speeds  and  feeds  until  the  correct 
ones  are  obtained.  This  means  a  sub- 
stantial saving  on  setting-up  time  in 
addition  to  getting  conditions  which 
mean  better  work  and  increased  pro- 
duction. You  can  easily  figure  what 
even  a  small  gain  on  each  piece  means 
in  a  day's  work. 

The  quick-change  mechanisms  are  self- 
contained  and  independent  of  each 
other.  There  are  no  complicated  over- 
head works.  Belts  are  interposed  be- 
tween the  gear  mechanisms  and  the 
headstock  spindle,  thus  avoiding  gear 
marks  on  the  work.  The  long  lever 
near  the  left  gear  case  controls  the 
machine  independent  of  the  wheel. 

A  Correct  Finishing  Feed  is  pro- 
vided. By  throwing  a  small  lever  a 
slow  table  traverse,  which  gives  a 
smooth  finish  on  work,  is  secured 
without  disturbing  adjustments  for  a 
roughing  feed. 

There  are  other  production  features  in 
which  you  will  surely  be  interested. 
Ask  us  about  them.  We  shall  be  glad 
to  send  you  a  circular. 


BROWN  &  SHARPE  MFG.  CO. 


PROVIDENCE,  R.   I. 


OFFICES:    20 

Rochester.  N. 
&  Supply  Co., 
niond  Co..  Ck 
Co..  Portland, 
Hu.k  &  Illcki 
hagen,  Dcnma 
Belgium:  Turj 
Manila,   P.    I. 


Blvd..    Chicago.    III.;    30.5   Chamber   of   Couni 


Vesey  St.,  New  Tork.  N.  T.:  6.54  The  Boui-se.  Philadt-lplila.   Pa.;    i;-T,.mo    W 
Y. ;    Room   419   University    Block,    Syi 
Baltimore,   Md.;    K.   A.    KInsey  Co. 
Tfland.    n..    Detroit,    Mich.;   Colcord- 
Ore.     CANADIAN:    The  Canadian  Fairbai 
nan,    Ltd..    London,    Birmlnsham.    Manchester,    Shellleld,    Clasgow.      K.    G.    Kretschmer'&    Co.,  "Frankfurt     a/M      Germans 

Stockholm,    Sweden;    Chrlstlanla,    Norway.      Schuehardt_&   Sehutte^    Petrograd,     Russia.       Fenwick  '  Freres    &    Co.."  "p.ir'ls.  "ki'iii 

A.    Vail,    Melbourne.    A*nstrn1i:i.'      K. 


Syracuse.  N.  Y.  HEPKESENTATIVES:  Balrd  Machinery  Co..  Pittsburgh  Pa  Erie  Pa  ■  C.irev 
I.,  Cincinnati.  O..  Indianapalls.  Ind.;  I'aclUc  Tool  &  Supply  Co..  San  Francisco  Cal  •  Stron'"'  c'lrli. 
■dWrigbt  Machinery  &  Supply  Co.,  St.  Ix)uls,  Mo.;  Perine  Machinery  Co.,  Seattle  wisb  •  PniVl.  i,.i 
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Monro    &     Co..     Ltd.,     Glasgow.     Scotland,     and 
l>.    Van    Nostrand    Co..    New    York    City.     Price. 
91   net. 
The    six    Rection.s    of    the    work    deal    wttb    simple 
mathematics ;    g«>n<-rnl    problems :    boiler    design ;    en- 
gine    dexlfTu;      speed,      roosnmptloo     and      indirated 
horsepower:    and    marine    turbine    design. 

Practical    Mathematics    for    Toung    Enginears.      By 
E.     Hovenden.       144     page;).     5     by     7^     inches. 
Published    by    James    Munro   &    Co..    Ltd..    Glas- 
gow.   Scotland,   and    P.    Van    Nostrand   Co.,    New 
York   City.      Price.   $1    net. 
This    book    on    arithmetic    was    compiled    for    the 
use    of    apprentices    who    intend    to    become    marine 
engineers,     and     was    designed     to    form     a    ground- 
work   upon    which    the    special    knowledge    necessary 
to    obtain    a     Board    of    Trade    certiflcate    may    be 
rounded.      Many    of    the    examples    arc    taken    from 
the    Board    of    Trade    examination    papers. 

The    Toung   Han    and    the    Electrical    Industry,      By 
James    H.     Collins.       '24    pagps,     .'i    by    7    Inches. 
Pnblished    by    the    Wfstinffhouse    Ih-partnu-nl    of 
Publicity.    East    Pittsburg.    Pn. 
This     booklet.      r*'printed      from      the      "Scientific 
American."    is   of   Interest    to   young    men.      It    tells 
what  electricity  might  do  for  young   men   and   what 
they    might    do    for    electrinity,     and    is    Illustrated 
with     views    of     the     Westinghouse     works,     typical 
Tiews  of  electrical  apparatus  in  process  of  construc- 
tion, etc.     Copies  can  be  obtained  free  on  addressing 
the    Westinghouse    Pcp.irtment    of    Publicity. 

Elementary     Mathematics     for     Marine     Engineers. 
By  J.    W.    M.    Sothem   and    R.    M.    Sothem.     174 
pages.    5    by    7U.    inrbes.      Published    by    James 
Monro     Sc     Co..     Ltd..     Glasgow.     Scotland,     and 
D.    Van    Nostrand    Co..    New    York    City.      Price, 
$1   net. 
This       work.        rontfllnin?       alpebra.       logarithms, 
entropy,      trigonometrical     prc^lems,      etc..      Is     in- 
tended   as    an    introduction    to    the    study    of    mathe- 
matics,    applied    to    marine    engineering,    but    with 
the     exception     of    a     few     practical     marine     prob- 
lems,    the     treatise    Is    one    of    pure    mathematics, 
as     applicable     to     one     branch     of     engineering     as 
another. 

The    Origin    of    Coal.     By    David    White    and    Reln- 
bardt     Tliiesst-n.       ."JIK)     pages.     6     by     9     inches. 
Illustratetl.       Published    by    the    Department    of 
the     Interior.     Bureau     of     Mines,     Washington. 
D.  C.  as  Bulletin  38. 
The    purpose   of    the    studies    that    form    the   basis 
of  this   valuable  report  was  to  learn   from   examina- 
tions of  coal   how   far  and   in   what   way   the  group- 
ing of   t-oal   by   types  depends  on   differences   in    the 
kinds     of     plant      material      from      which     It     was 
formed,     and    on     the    conditions    of    Its    accumula- 
tion.     A    chapter    on    the    origin    and    formation    of 
peat    was    contributed    by    Charles    A.     Davis.      The 
work    as    a    whole    Is    n    most    interesting    and    valu- 
able  contribution    to   the  literature  on   coal. 

Our  Mineral  Reserves — How  to  Make  America  In- 
dustrially Independent.  By  Gforire  Otis  Smith. 
4S  pages.  6  by  9  inches.  Published  by  the 
United  States  Geological  Survey.  Department  of 
the    Interior.    Washington.    D.    C.    as    BulIetlD 

The  bulletin  was  Issued  In  response  to  the  re- 
quest of  business  men  all  over  the  country,  who 
were  writing  to  Inguire  where  various  mineral  prod- 
ucts conid  be  obtained  in  the  United  States.  The 
bulletin  was  prepared  also  to  stimulate  other  re- 
quests for  cooperation.  It  deals  with  iron, 
manganese,  zinr.  lead.  tin.  copper,  aluminum, 
antimony.  arsenic.  platinum.  radium,  cement, 
haryles.  phosphate  rock,  potash  salts,  nitrate, 
graphite.  Hint.  sulphur,  magneslto.  fluorspar, 
strontium   and   other  pro<lncts. 

Engine  Operator's  Onide.  By  C.  E.  I>eflllp.  70 
pages.  3\  by  6  Inches.  Illostrated.  Published 
by  the  International  Harvester  Company  of 
America.  Chicago.  III. 
The  author  states  In  the  preface  that  the  object 
of  the  lHK>k  is  to  place  at  the  disposal  of  every  en- 
gine owner  and  operator  reliable  Information  con- 
cerning internal  combustion  engine  troubles.  The 
fact  that  the  book  haa  been  Just  lasoed  In  a  fifth 
revised  and  enlarged  edition  Indicates  that  It  has 
met  a  common  want.  It  treats  of  the  Instnllatlon 
and  adjn^tmrnt  of  ess  englncA.  how  to  locate 
trouble*,  •tartlng  troubles,  faulty  Ignition,  batteries, 
cylinder  tmtit.les.  worn  valves,  smoke,  hot  boxes, 
leaking  gaskets,  deposits  In  the  compression  cham 
her  and  water  Jacket.  lubricating  oil.  cure  of  an 
engine,  starting  and  stopping  engines,  magneto 
tmnble*.  wiring  diagrams,  etc.  The  book  Is  of 
convenient  form  to  carry  In  the  pocket  and  thus  to 
keep  conveniently  at  hand  and  an  ever  pres«nit  help 
In    time   of   trouble. 

Meehanlca    for    Marine    Enflnears    and    Enrlnterlng 

Btadenta.       By    A.     *(.    Momerscales.       277    pages. 

.1    by    7^    Inches.      Published    by    James    Munro 

A    Co..     Ltd..    ftlasgow.    Hcotland.    and    l>.    Van 

Nofllrand    Co..     New     York    Clly.       Price.    $1  M) 

net 

Th«    work    mnnUls    nf    ■    Merles    of    lessons    pre 

parM    with    the    view   of   treating   applied    mechanics 

by     pure     arithmetic.       Tbey     were     originally     pre 

pared     tar     evening     cU«»es     at     the     Hull     Young 

People's     Institute.     Kngland.    and    contain    a     large 

number    of    problem*    and    an^wern    Involving    plane 

ngnre«     and     linear     men«itreinenls:     areas;     snlld«: 

velorltr.     ^..rV     rr.|'i1r.^.|     to     lift     weight*:     friction; 

pnlley-  llneil       plane*;       wheels      and 

•  xles  l»elt.    miie    ind    toothed    gear- 

Ing;  1.  Ingram     of     forces;     tension. 

•h'tr  <.n.     strength     of     pipe*     and 

cylinder*        -rr*.,i:ft.      of      shaft*        beams,      girder*; 

elasticity     of     metal*,      centrifugal      force;      kinetic 

energy;     hydraollc*;     mechanical     efflrlency     of     en 

fines,    etc. 


"Verbal"     Notes     and     Sketches     for     Marine     En- 
gineers.     By   J.    W.    M.    Sothem.      676   pages.    6 
by      9      Inches.         Illustrated.         Published      by 
Janus    Munro    &    Co..    Ltd..    Glasgow.    Scotland, 
and     l».     Van     Nostrand    Co..     New     Tort    City. 
Price,   $5  net. 
This    work,     which     now    appears    in     the    eighth 
edition,     treats    of:      Work    shop    practice:    boilers; 
notes   and   sketches  of  various  details;   slide   valves, 
piston    valves,    valve    data;    general    notes    and    de- 
scriptions;    marine     engineering     chemistry     notes: 
marine    electric    lighting ;    propellers ;    refrigeration : 
internal    combustion    engines,    etc.      The    work    Is   of 
a     very    practical    nature,     being    Intended    for    the 
use    of    naval    and    mercantile    marine    engineers    of 
all      grades,      students,      foreman      engineers,      etc., 
especially       when       preparing       for       examinations. 
Many  of  the  diagrams  are  on   a    large  scale  printed 
on     Inserts.       The    chapter    on     valve    settings    will 
especially    Interest    those    concerned    with    the    com- 
plexities   of    marine    engine    valve    gears. 

American  Machinists*  Handbook.  By  Fred  H.  Col- 
vin  and  Frank  A.  Stanley.  672  pages.  4  by  7 
inches.  Published  by  the  McGraw-Hill  Book 
Co..  New  York  City.  Price.  $3. 
This  is  the  second  edition  of  a  reference  book  for 
the  machine  shop  and  drafting-room  which  was 
first  brought  out  in  1908.  There  has  been  con- 
siderable material  added  to  this  edition,  there  being 
in  all  more  than  ino  additional  pages,  covering.  In 
many  Instances,  important  machine  shop  data  not 
touched  upon  in  the  earlier  Issue.  The  machine- 
building  field  Is  familiar  with  the  book  and  Its 
general  arrangement,  which  has  been  retained  in 
the  present  edition,  the  new  material  having  been 
Interspersed  at  appropriate  places  throughout  the 
book.  Among  the  subjects  which  are  more  com- 
pletely bandied  In  this  book  than  in  the  pr^ious 
edition  are  spiral  gearing:  milling  and  milling 
cutters;  grinding  and  lapping;  circular  forming 
tools;  broaching:  fits,  hall  hearings;  horsepower. 
belts  and  shafting;  forge  shop  data;  and  miscel- 
laneous tables. 

Handbook    of    Tables    and    Formulas    for    Engineera. 
Compiled    by    Clarence    A.     Pelrce    and    Walter 
B.      Carver.       168     pages.      4     by     G%     inches. 
Bound      in      flexible      leather.        Published      by 
the    McGraw-Hill    Book    Co..     New    York    City. 
Price,   $1.50  net. 
The    book    was    compiled    to    meet    the    needs    of 
students    of    Sibley    College    of    Cornell    University 
and    the    needs    of    engineering    students    elsewhere. 
The    formulas    and    data    are    divided    Into    ten    sec- 
tions,      as       follows:         Algebra ;       geometry       and 
trigonometry;     analytic    geometry:     calculus;     meas- 
urement;   physical    and    chemical    properties   of    sub- 
tances;     mechanics;     strength    of    materials;     stand- 
ard    gages,     fastenings     and     flanges;     and     mattie- 
matical    tables.      The   text   Is   printed   on    thin    paper 
and    the   data    have   been    arran;red    in    a    convenient 
and     attractive     form.       No     doubt     the     class     for 
whom    the    work    was    compiled    wilt    find    it    a    gooil 
worltitur     tool.       It    Is    not.    liowevcr.    a    iiook    to    be 
recommended    to    engineers    In    general,    as    its    scope 
is   too   limited. 

Air  Brake  Catechism.  By  Roliert  H.  Blackall.  411 
pages.  4*^  by  7  inches.  14ft  Illustrations.  Poh- 
Ilshed  by  Norman  W.  Henley  &  Son.  New  York 
City.  Price.  $2. 
This  is  the  twenty-sixth  edition  of  this  well- 
known  book  on  the  air  brake.  The  many  editions 
brought  out  give  evidence  of  the  popularity  of 
the  book  as  well  as  of  the  catechism  method.  In 
accordance  with  which  the  book  Is  arranged  tlirougli- 
out.  The  new  edition  has  been  revised  to  date, 
and  while  It  la  practically  the  same  as  the  previous 
issue,  changes  have  been  made  where  necessary. 
It  treats  on  the  equipment  manufactured  by  the 
Westinghouse  Air  Brake  Co.  The  operation  of  all 
parts  of  the  apparatus  la  explained  In  detail,  and 
practical  methods  for  finding  defects,  together  with 
pror>er  remedies,  are  given.  Tl>e  book  contains 
'J.'tOO  i|uestlons  relating  to  air  brake  mechanism,  the 
nn-w.-rs  to  which  are  given  In  a  direct  and  simple 
manner.  It  Is  Intended  for  engineers  and  firemen 
anil  other  railroad  men.  preparing  to  pass  an  ex- 
anilnatlon   on    the   subject  of  air  brakes. 

The  Railway  Library.  1913.  Compiled  and  edited 
by  Slason  Thompson.  460  pages,  0^  by  8H 
Inches.  Published  bv  It.  R.  Pounelley  A  Sons 
Co..  Chicago.  III.  Price.  M)  cents. 
This  book  cnnlnins  a  collection  of  noteworthy 
addresses  and  pafiers  delivered  mostly  during  the 
year  lOl.t.  In  addition  to  the  various  articles  and 
addresses  thus  given  permanent  form,  a  numlter 
of  slatlstlcsl  abstracts  are  given  at  the  end  of  the 
lHK>k.  These  rover  the  railways  of  the  world  and 
are  of  considerable  Interest,  although.  In  some  In- 
stances, they  ought  to  hav«  been  supplemented  with 
explanBlnr.T  notes  where  conditions  differ  from 
those  in  this  country.  For  example,  the  statistician 
himself  has  made  the  usual  mlatake  on  page  414 
of  comparing  ton  mile  rates  of  American  railways 
with  those  of  various  European  railways,  forgetting 
entirely  that  when  counting  ton  mile  rales  In  this 
country  we  speak  only  of  heavy  freight  tramc. 
whereas.  In  the  Rnropean  conn  tries,  the  buslnes" 
that  Is  generally  handle^l  by  the  express  companies 
In  this  country  Is  also  Included,  which,  of  course. 
Increases  the  tonmlle  rate  to  a  considerable  extent, 
making  a  direct  comparison  ntisniutely  tmpoMlble 
and   valueless. 

Marina  Engineering  Rules  and  Tablet.  By  A  K 
Hcflton  and  II.  M.  Rounthwalte  71.1  pases. 
4  by  (1%  Inches.  Publl*h«|  Uj  Charles  Ori  Hn 
A  Co  .  Ltd  .  I^ndon.  and  I>.  Van  Nostrand 
Co..  New  York  City.  Price.  $3  r.o  net 
Th*    rimt     etiltlon    of     this    special     |wH-kett>onk     of 

mrmnranda.     tables,     etc..     for    the    nse    of    marine 


engineers,  naval  architects,  deslgiiers.  superin- 
tendents and  others  engaged  In  the  design,  con 
struction  and  care  of  marine  machinery  was  pub 
llshed  in  1893.  Since  then,  ten  editions  of  the 
work  have  been  published  and  In  this,  the  twelfth, 
an  extensive  revision  has  been  made,  due  to  the 
fact  that  conditions  of  m.irinc  engineering  have 
t>een  considerably  modified,  and  to  the  introduction 
of  the  turbine  and  Internal  combustion  engines  to 
shaft  propulsion,  etc.  The  general  contents  comprise 
the  following  subjects:  Kftlciency  of  marine  ma- 
chinery; propulsion  of  ships  and  resistance:  com- 
pound engines;  piston  speeds  and  revolutions  of 
engines:  cylinders,  pistons;  piston  rods;  connect- 
ing rods;  shafting;  thrust  shafts  and  blocks;  atem- 
tnlies ;  main  bearings  of  crankshafts ;  condensers ; 
air  pumps;  cooling  water  pumps;  feed  and  other 
pumps;  slide  valves  for  steam  distribution;  valv* 
gears ;  reversing  gears ;  steam  turning  gears; 
screw  propellers;  paddle  wheel  propellers;  steam 
turbines;  Internal  combustion  engines;  super- 
heated steam:  balancing  engines;  twilers  and  their 
fittings;  strength  of  materials:  Lloyd's  roles; 
tables,    etc. 

NEW  CATALOGUES  AND 

CIRCULARS 

Merchant  &  Evans  Co.,  Philadelphia,  Pa.  Pam- 
plilet  advertising  the  Evans  automatic  aprinkler 
apparatus. 

Ready  Tool  Co.,  223  Water  St.,  Bridgeport.  Conn. 
Insert  leaf  for  general  catalogue  illustrating  sbaper 
and  milling  machine  vise  "hold-downs." 

McGill  Mfg.  Co..  Valparaiso.  Ind.  CaUlogue  of 
"Loxon"  lamp  guards  and  protectors;  trouble 
finders;    cord   adjusters;    gasoline   torches,    etc. 

Trahem  Pump  Co.,  Rockford.  III.  Circular  de- 
scribing the  Trahem  power  rotary  force  pump  and 
giving   table  of  sizes  and   list  prices  for  same. 

Moline  Tool  Co..  Moliue.  111.  Illuminated  post 
card  advertising  "Hole  Hogs" — the  mnltlple- 
spin<lle  drilling  machines  made  by  the  company. 

Joseph  Dixon  Crncible  Co.,  Jersey  City,  N.  J.. 
has  issued  a  bandy  little  book  of  usefol  Si>anish 
words  and  phrases,  compiled  for  the  use  of 
tourists. 

Lutter  &  Oiea  Co.,  Milwaukee.  Wis.  Circulars 
descriptive  of  the  "Milwaukee"  wet  tool  grinder 
and  "Milwaukee"  16-.  20-  and  24-inch  back  geared 
crank   shapers. 

Howard  E.  Tracy,  393  Main  St..  Worceater.  Mass. 
Circular  of  prices  on  photostat  reproductions  of 
drawings,  diagrams,  printed  matter,  typewritten 
letters,   etc. 

W.  S.  Rockwell  Co..  50  Church  St..  New  York 
City.  Wall  hanger.  "Comparative  Scale  of  Fahren- 
heit and  Centigrade  Thermometers"  for  use  In  fur- 
nace nH'Uis.   etc. 

American  Blower  Co.,  Detroit.  Mlcb.  War  map 
of  Kurope  printed  In  colon*,  with  data  of  the  fight- 
ing strength  and  resources  of  the  contending  nations 
printed  on  the  back. 

U,  S.  Ball  Bearing  Mfg.  Co..  Oak  Park.  111. 
Leafiet  describing  U.  S.  ball  bearings  made  for  all 
kinds  of  service.  The  radial  bearings  are  of  both 
single-    and    double  row    types. 

American    Blower    Co..     Detroit.     Mich.       Bulletin 
treating    of    the    "Sirocco"    system    of    heating 
and     its     application     in     Toledo's 
ufacturlng    euleri  rl*e«. 

Mark  Mfg.  Co..  Kvanston.  III.  C  rcular  of  the 
Mark  cold-drawn  steel  pipe  union.  It  has  the  ad- 
vantages of  uniform  expansion.  non-i't)rrodlblllty. 
erent  streugth.  and  freedom  from  blowholes  and 
leaks. 

Carter  &  Hakea  Co.,  Sterrng  Place.  Winsled. 
Conn.  Circular  of  a  quick-operating,  wide-open 
lever  vise  for  milling  machines.  drill!ng  machines, 
etc.  The  viae  Is  designed  to  give  an  o|eratlng  open- 
ing of  %  inch. 

J.  B.  Long  ft  Co..  Akron.  Ohio.  t^afiet  llln« 
trnling  and  descrtb!nK  a  swivel  base  machinists* 
vise  made  entirely  of  drop  forglngs.  The  vNe 
locks  autontntlcally  on  the  swivel  ba^e  when  the 
Jaws   are   claniMil- 

Bernstein  Mfg.  Co..  ThInI  St.  and  Allegheny  Ave.. 
Philadelphia.  Pa.  Circular  of  prrsseil  steel  lockers 
steel  shelving,  factory  stiwls,  usnl robes.  s*>ct!onal 
factory  bins.  Illirsry  shelving  and  steel  equipment 
for    Industrial    plants. 

Tahara    Co.    of    America,    nienwood    Are.    and   S^ 

nnd  St  .  Philadelphia.  Pa.  Catalogue  descrlblnff  the 
TnliHiii  automatic  process  of  burnishing  silver,  and 
the  ninehlues  Used.  These  machines  employ  steel 
balls  In   the  |ollshIng  process. 

Independent  Pneumatic  Tool  Co.,  Chicago.  111. 
)  Ifiulnr  V.  descriptive  of  "Thor"  roller  bearing 
I  -i«n  nir  drills,  pneumatic  chipping,  calking  and 
rliii-  bending  hsmniers.  turbine  drills,  stayboll 
drhers.    air   hose,    cnuplhigs.   etc. 

National  Transit  Co.,  Oil  City.  Pa.  Ixwse-leaf 
h'nder  and  bulletins  10  nnd  II  treating  of  pnmplng 
ninchtnery.  directions  for  setting  up  snd  operating 
I  timpt  are  given,  ss  well  as  tables  of  aliea  and 
■  apncttles   of   duplex    piston   pumps. 

Charles  H.  Besly  A  Co..  I  JO  11  N.  Clinton  St.. 
rhi.  niro.  Ill  po-t  cnrd  advertising  the  Itesly  No. 
I't-ilO  C  patternmakers'  grinder  which  was  ex- 
hibltdl  at  the  KtMindry  A  .Machine  Eihlblilon. 
(•htcnao.    Ill  .   HeiirmlM'r   r.  to   11. 
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CORRECT  CLEARANCE 


The  "Cincinnati"  No.  2  Cutter  Grinder 

quickly  sharpens  milling  cutters  with  the  correct  clearance. 
Some  of  its  time-saving  features  are : 


A  graduated  dial  on  the  headstock  spindle, 
from  which  the  clearance  angle  may  be  read 
directly.  NO  CLEARANCE  TABLES  OR 
DIAGRAMS  ARE  NEEDED. 

A  large  swiveling  headstock,  which  receives 
the  shanks  of  end  mills,  face  mills,  etc.,  hold- 
ing them  for  the  sharpening  operations  just 
as  they  are  held  in  the  milling  machine 
spindle. 

A  gear  cutter  sharpening  attachment  which 
grinds  the  teeth  straight  and  radially. 


Simple  overhead  works.  Entire  grinder 
driven  by  single  belt  from  line  shaft. 

Speed  changes  for  grinding  wheel  spindle 
obtained  on  machine. 

Grinding  wheel  head  swivels  on  the  column 
to  any  angle  with  work  being  ground. 

Dial  reading  in  degrees  and  also  a  scale 
reading  in  inches  per  foot  for  angular  and 
taper  work. 


New  No.  2  GRINDER  CATALOG  describes  many  other  productive  features  of  this  machine. 

THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,   OHIO,   U.  S.  A. 
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Challciire  Machine  Co.,  Inc..  .'iIK:  SprlncDi'liI 
Are..  Phlladelpbla.  Pa.  Ix^flet  of  tlip  wet  tool 
.nnd  dry  jjrinrlpr  wheel  KQard.  Tills  machine  Is 
.idapted  for  roncli  dry  Krlndinj;  and  tool  grtndlne. 
lM»inp   essentially    two   machines   In    one. 

Hational  Tube  Co.,  Frirk  Bldg..  PittslnirK.  Pa. 
nulletln  of  the  N.  T.  C.  Iroo-body  brass. nuiuntod 
wedpe  gate  valve.  lUn.strattng  a  variety  of  styles 
and  slzea.  Tables  of  dlnien.slons.  comprising  all 
essential  data    for   users,   are  included. 

S.  Vr.  Card  Ulg.  Co..  Mansfield.  Mass.  New 
ratalogne  27.  covering  the  complete  line  of  taps, 
dies  and  screw  plates  made  by  this  company.  The 
catalogue  contains  iQH  pages,  and  several  new 
lines  of  goods  not   previously  shown   are   included. 

J.  R.  Long  &  Co..  Akron.  Ohio.  Leaflet  lUus 
trating  and  describing  Long's  instantaneous  ad- 
justing pipe  cutter  whirlj  provides  means  for 
quickly  adjusting  the  rolls  to  a  pipe  and  screwing 
the   cutter   against    the   pipe   when    cutting   it   off. 

Could  &  Eberhardt.  Newark.  N.  J.  Circular  en. 
titled,  "Electric  Motor  Application  to  G.  *  E. 
nizhduty  Shapers."  showing  Gould  &  Eberhardt 
shapers  eqnipped  with  adjustable-speed  motor, 
with  constant  speed  motor  and  with  single. pullev 
belt  drive. 

Firth-Sterling  Steel  Co..  McKeesport.  Pa.  Cij-cu 
lar  in  regard  to  the  supply  of  American  tool  steel. 
suggesting  tiiat  users  who  have  depended  on  a  for- 
eign supply  will  have  no  reason  to  go  without  a 
good  steel  In  view  of  the  adequate  supply  of  good 
American  steels. 

Standard  Chain  Co.,  Pittsburg.  Pa.  General  cata- 
logne  on  chains.  122  pages.  '%  by  10%  inches,  giv. 
Ing  dimensions  for  coil  chains,  crane  chains,  dredge 
chains,  cable  chains,  wagon  chains,  ring  dogs,  hooks 
for  chains,  cold-shuts,  trace  chains,  hobble  chains, 
heel   chains,   lap   links,   etc. 

American  Tool  Works  Co..  Cincinnati.  Ohio.  Post 
card  advertising  -American"  radial,  plain  radial, 
sensitive  radial  and  tnll  universal  radial  drills. 
The  advantages  claimed  for  these  drills  are  ex- 
treme rigidity,  and  rapidity  of  operation.  Some 
exami>lfs  of  work  ;ictnally  done  by  "American" 
drills  are   sho-wn. 

Gisholt  Machine  Co..  Madison.  Wis.  Circular  of 
the  Gisholt  automatic  turret  lathe,  giving  ngures 
of  production  in  the  Podge  Bros,  plant.  Detroit. 
Mich.,  on  automobile  flywheels.  The  machines  In 
this  plant  ran  21  >4  hours  a  day.  each  machine  pro. 
dncing  twenty  one  wheels  per  hour.  One  man 
operated  two  machines, 

Gisholt  Machine  Co.,  Madison.  Wis.  Circular  of 
the  Gisholt  uniyersal  fool-grinder  for  grinding  tool 
post  tools  for  turret  lathes,  shapers.  boring  mills. 
Blotters,  planers  and  engine  lathes.  The  machine 
nil!  grind  tools  up  to  1'4  inch  by  3  inches  or  1% 
inch  square,  and  will  grind  broad-face  cntters  up 
10  9   inches    in    length. 

ExtensiTe  Mfg.  Co..  DO  West  St..  New  York  City, 
rircnlar  of  the  ".Simplei"  combination  bench  flier 
and  metal  hacksaw.  The  machine  has  a  stroke 
variable  from  0  to  6  Inches,  and  an  adjustable  table 
10  inches  In  diameter.  The  circular  gives  a  partial 
list  of  prominent  concerns  that  are  using  the  ma- 
chine  for  flllng  dies.   etc. 

iBgeraoll  Milling  Machine  Co..  no.kford  III 
Catalogue  .3.-,.  descriptive  of  the  Ingersoll  cutter 
grinder  for  grinding  face  milling  cutters  from  4U, 
to  SO  Inches  diameter  at  one  setting.  The  catiT- 
l-^ue  Is  particularly  well  Illustrated,  the  details 
of  the  mechanism  lieing  shown  on  such  an  en- 
larged scale  as  to  make  the  construction  absolutely 
clear. 

National  Machinery  Co.,  Tiffin.  Ohio.  National 
Forging  Machine  Talk  .No.  5  deals  with  maintain- 
ing alignment  on  the  slldea  of  forging  machines. 
The  new  "suspended"  heading  and  gripping  slides 
employed  on  the  National  hearr  t>atlern  forging 
machine  enables  the  alignment  to  be  effcctnally 
maintained  and  obviates  any  wotibilng  movement 
that   might  resnlt    In   abnormal   wear. 

H.  r.  Lang,  «  10  Bridge  St..  New  York  City, 
rircular  of  bras,  machine  parts  produced  by  hydran- 
He  pressure.  It  Is  claimed  that  every  piece  being 
perfect  and  non.|.,rous.  the  losses  In  material  and 
labor  resulting  with  castings  are  not  Incurred. 
The  claim  is  made  also  that,  with  thia  process 
brass  article,  can  be  produced  at  lower  prices  than 
are  now  paid   for  brass  castings. 

Diamond  Machine  Co.,  Prorldence.  n.  1.  Cata- 
logue Illustrating  and  describing  Diamond  auto 
malic  and  hand  surface  grinding  machines  built  In 
fonr  site,  to  grind  work  21.  3(1.  4«  and  (10  Inches 
In  length.  12  Inches  wide  and  12  Inches  high. 
These  machines  are  built  either  for  belt  or  motor 
drive.  The  catalogue  also  glrea  alies  and 
capaclir  of  magnetic  chucks  made  by  the  com- 
pany      for     use      In      connection      with      Its     grinding 

Panama  Paollc  International  Eiposltlon.  San 
Francisco,  Pal.  Illustrated  iKw.klet  nn  the  Panama 
ranal  and  the  Panama  Paclflc  InfcmatlonnI  fx- 
[.ooltlon     beginning     Fehrnary    20.     and     closing     I>e- 

■  emher  4.  lOlr.  Color  studies  of  the  cTposlllon  ell. 
give  a  TiTid  Idea  of  the  splendor  of  the  buildings 
and  grounds.  A  section  of  the  booklet  is  devoled 
to  tJie  scenic  Btlracllons  of  California.  Tlmse 
c.»il.m|.lsllng  Tt.l.Ing  the  c,,«,|||„n  »lll  And  the 
tmnklet  of  much   Interest 

Heald    M.rhin.    Co..     Worcester.     Mass.       Calalogne 

"'    "-'  I. neks,    describing    their    char- 

'';•"'•■  n    n.e..      The    con.lmctlon    Is 

"'"•'"  •'■<l     In    detail       The    line    of 

"••"''I  .    .<.s    rotary    and    flat    Irpe.    for 

■i«e  on  l,uli.s.  l-rliig  mills,  cylindrical  grinding  ma 
.hlnes.    shapers.    planers    and    surface    grinding    ma 

■  hines.  The  company  also  supplies  demagnetlilny 
switches,  demagnelliers  and  generators  for  use 
wirh   the   magnetic  chucks. 


Industrial  Instrument  Co..  KoxtKtro.  Mass.  lluUe- 
lin  S2.  illustrating  and  describing  Foiboro  liquid 
level  reconling  gages.  Several  Interesting  records  are 
r.-produced.  siiowlng  the  application  of  the  liquid 
level  gages  in  actual  practice.  Itulletin  88  shows 
I'oxboro  Improved  recording  gages  for  all  pur- 
poses. These  recorders  are  made  In  three  sizes, 
8,  10  and  12  Inches  and  for  any  range  from  full 
vacuum  to  20.000  pounds  per  square  inch  pressure. 
A  complete  list  of  ranges,  prices  and  code  words 
are   conveniently   tabulated. 

Quigley  Furnace  &  Foundry  Co,,  Springfleld, 
Mns$,  Itulletin  ,'>,  descrlptlye  of  the  oil  and  gas 
burning  appliani'cs  manufactured  by  the  company. 
Burners  of  varying  designs,  styles  and  sizes,  for 
diflfereut  fuels,  are  made,  according  to  the  class 
of  work  for  which  tiiey  are  to  be  used.  The  bulle- 
tin shows  high -pressure,  medium-pressure  and  low- 
pressure  oil  huniers,  gas  bunn-rs.  fuel  oil  pump- 
ing systems,  rotary  oil  pumps,  steel  fan  pressure 
blowers,    gages,    strainers,    valves,    etc. 

H.  P.  Townsend  Mfg.  Co.,  Hartford,  Conn.  Cir- 
■  ■ular  i>(  automatic  hopper-feed  screw  machines — 
shavers  and  slotters.  pointers  and  threaders — 
adapted  to  handle  all  the  various  kinds  of  work 
that  can  be  fed  from  a  hopper  or  a  stack  feed, 
'i'hese  machines  are  designed  to  be  used  Instead  of 
automatic  screw  machines  working  from  the  rod. 
the  claim  being  made  that  a  large  economy  is  ef- 
fected in  saving  of  the  stock  wasted  in  chips.  The 
i-ompany  is  prepared  to  build  special  machines  to 
order. 

Harris  Patents  Co..  200  Fifth  Ave..  New  York 
City.  Bulletin  of  the  Harris  valveless  engine,  nicsel 
principle,   designed  to  start  under  load  like  a   steam 

•  ngine.  The  bulletin  Illustrates  two  and  four- 
'vllnder  engines  of  the  two  stroke  cyd..  type  and 
'lescrlbes  the  working  principle.  The  advantages 
of  the  internal  combustion  engine  for  tug  boats, 
lolice.  pilot,  tire  boats,  etc.,  are  dwelt  on  at  length. 
The    fuel    cost    of    power    generated    by    the    Harris 

•  ngine    is    stated    to    be    from    1/5    to   1/3    cent   per 


hon 


Clipper  Belt  Lacer  Co.,  1020  Front  Ave.,  Grand 
It.Tpids.  Mich.  Booklet  entitled.  "How  Scotchle 
Made  Oood."  containing  a  story  of  how  "Scotchie" 
— an  ambitious  apprentice — In  order  to  increase  his 
p.iecc  work,  bought  a  Clipper  belt-lacer  out  of  bis 
nn-n  earnings  tor  use  in  his  work,  and  of  how 
through  his  introduction,  tiie  machine  was  adopted 
for  the  entire  plant,  resulting  In  much  saving  to 
the  company  and  a  "stop  up  the  ladder"  for 
Scotchie.  Those  who  do  not  know  what  the 
Clipper  belt-lacer  can  do.  will  do  well  to  get  a 
ropy  of   this   .story. 

Billings  &  Spencer  Co..  Hartford.  Conn.  Cata- 
logue of  machinlst-s'  tools,  comprising  adjustable 
pocket  wrenches;  adjustable  automobile  wrenches; 
adjustable  S-wrenchea;  bicycle  wrenches;  special 
wrenches;  combination  pliers;  wire  cutters;  screw- 
drivers; cold  chisels;  tap  and  reamer  wrenches; 
riveting  hammers;  machinists"  hammers:  drilling 
ratchets:  socket  wrenches;  lathe  dogs;  adjustable 
and  Cclamps;  lathe  tools:  band  vises;  drop  forged 
machine  wrenches.  In  gn-at  variety;  drop-forged 
wrenches  In  sets  for  aulomohllists:  drop-forged 
blanks;    crankshaft    forglngs;    etc. 

Tate.  Jones  &  Co..  Inc..  Pittsburg.  Pa.  Cata- 
logue of  appliances  for  burning  fuel  oil.  The 
llrst  part  of  the  book  deals  with  the  advantages 
to  be  derived  from  the  use  of  oil  fuel  for  fur- 
naces, being  Illustrated  with  examples  taken 
from  actual  practice.  Following  this,  the  Im- 
portance of  the  burner  Is  treated  and  types  of 
Tate-Jones  oil  burners  are  Illustrated.  The  last 
part  of  the  book  Is  devoted  to  pumplug  syatems 
for  heating  and  regulating  the  oil  flow  to  the 
burners.  Sizes  and  capacities  for  the  steam-,  helt- 
and    motor-driven    systems    are    given. 

lUinoia  Steel  Co.,  Chicago.  111.  Safety  Bulletin 
No.  .10.  containing  an  lllnslratlon  of  the  safety 
committee  of  slabbing  and  plate  mills  at  the 
Illinois  Sleel  In.'s  Soulh  Works  plant  In  Chicago. 
This  dejiartment  has  niaile  a  record  of  having  no 
lost  time  acclilents  in  the  slabbing  mill  up  to  August 
this  .vear.  when  the  bnllilln  was  published,  although 
more  than  12.'..000  Ions  of  product  had  been  rolled. 
The  two  Plate  mills  had  made  riHluctlons  of  ap 
proximately  B»  per  cent  for  accidents  for  1014,  as 
compared  with  the  previous  year.  The  bulletin 
■  ontains  helpful  hints  and  suggestiona  for  the  pc 
vinllon  of  accidents  In    II ompany'a  mills. 

W,  M,  A  0.  F.  Tucker.  Hartford.  Conn.  Cata 
logue  r,  on  Tucker  oII-IimI,-  .overs  and  positive  lock 
cnmpressiou  grease  cups.  .Several  new  mislels  nf 
nil-hole  covers  are  shown  In  Ihls  edition.  The 
Tuckir  grea.se  cups  and  oil  hole  c.>vers  are  elllclenlly 
protected  from  dirt  and  chips,  convenient  to  opera  le 
and  of  "safety  flral"  design.  Among  the  Ijihs 
shown  are  two-piece  oil-hole  covers  and  cups,  which 
can  be  t»rne<l  In  either  direction,  with  the  Angers; 
self  closing  oil  hole  covers,  which  are  closed  auto- 
matically by  a  ball  and  spring;  and  various  other 
designs.  Dimensions  and  price  lists  for  sites  car 
ried  In  slock  are  given,  ami  a|H<clal  size,  will  be 
made  to  order.  This  catalogue  cancel,  all  previous 
editions. 

Hindley  Gear  Co.,  110.'  Prankford  Ave..  Phila- 
delphia. Pa.  Catalogue  of  Hindley  worm  gearing 
and  Hindley  splrala.  Hating  wheel*  and  worms  of 
various  lead,  and  velocllv  rallo.  that  Ibc  i-omp«ny 
1.  prepared  to  furnish  on  short  notice.  Illu.tra 
lions  of  Hindley  worm  gear,  and  spirals  appear 
throughout  the  tiook.  The  section  on  Hindley 
spiral.  Is  arrange.1  similarly  to  that  on  worm  gear- 
ing. The  term  "spiral  gear."  Is  applied  where 
the  angle  of  teeth  of  the  gears  la  anch  that  either 
gear  will  drive  freely  In  either  direction.  The  com 
pany  Is  ready  lo  furnish  these  gears,  which  are 
n.ed  chiefly  for  automobile  rear  axle  drive,  of 
ratios  from  1  to  1  up  lo  10  lo  1.  The  catalogne 
niso  llsta   boba   for  straight   worm-gean. 


Ganrin  Machine  Co.,  Spring  and  \arick  Sta., 
New  York  City.  Circular  212  enUtled  "Auto- 
mobile Manufactnrlng  Kinks,"  showing  a  line  of 
Garvin  machines  especially  adapted  for  making 
antomoliile  parts  and  accessories,  among  which 
are:  vertical  spindle  milling  machine  for  milling 
c.vlinder  ends,  crank  anti  transmission  cases; 
tluplex  milling  machine  for  milling  transmission 
and  crank-cases  and  all  double-end  operations: 
two-bead  automatic  tapping  machine  for  tapping 
cases,  cylinders  and  small  parts  in  which  several 
iliirerent  sized  holes  are  to  be  anisbed:  special 
spark  plug  milling  machine;  automatic  threading 
machine;  duplex  horizontal  drill;  four-head  turn- 
ing niaciiine;  monitor  lathes  with  wr.Dchless 
chucks;  coil  forming  machine;  tire  mold  proflllnc 
machine.  The  list  giTen  will  indicate  the  Talne 
of  this  little  book  to  those  engaged  in  automobile 
manufacture. 

HiU  Clutch  Co.,  Cleveland.  Ohio.  New  genera) 
■  atalogue  11.  224  pages.  6  by  9  Inches,  fully  Il- 
lustrating and  describing  the  complete  line  of  Hill 
|.i)wer  transmission  machinery  for  belt  and  rope 
drive,  including  the  Smith  type  of  HIU  friction 
clutches  and  Hill  collar  oiling  bearings.  The 
liroducts  made  by  the  Hill  Clutch  Co.  Include: 
shafting,  couplings,  bearings,  base  plates,  wall 
box  frames,  floor  stands,  hangers,  cintcbes,  pul- 
leys, belt  tighteners,  tension  carriages.  ro(>e 
sheaves,  cement  machinery,  gears,  sprockets,  etc. 
The  book  Is  imusually  complete,  giving  all  the  In- 
formation on  the  line  that  the  customer  might 
desire.  The  section  on  manila  rope  transmission 
tlescrilH'S  the  American  and  English  systems,  the 
advantages  of  rope  transmission  In  general,  gives 
dimensions  of  sheaves  for  different  rope  sizes  and 
width  of  grooves  for  pulleys.  An  Interesting  part 
of  the  book  Is  that  which  gives  Instructions  in 
transmission  rope  splicing.  The  making  of  the 
Kiiglisli  transmission  splice  Is  de8cril>ed,  step  by 
step,  and  clearly  illustrated  by  seven  half-tone 
plates.  The  supplement  contains  descriptions  and 
specifications  of  the  new  Cleveland  type  collar 
oiling  bearing.  The  book  is  concluded  with  en- 
gineering notes  of  nse  in  connection  witb  trans- 
mission  machinery. 

TRADE  NOTES 

Lester  &  Wasley  Co..  Norwich.  (>>nn..  mannfac- 
tnrer  of  paper  and  novelty  machinery,  will  move 
October  1  from  its  location  on  Falls  Ave.  to  a 
better  building  at  282  FrankUn  St.,  Norwich. 

Agnew  Electric  Welder  Co.,  47  Campau  Bldg., 
Detroit,  Mich.,  is  now  prepared  to  famish  a  com- 
plete line  of  electric  welding  machines,  compris- 
ing six  spot  welders  and  four  butt  welders  of 
varying  capacities. 

Stow  Mfg.  Co.,  BInghamton.  N.  Y.,  was  ncently 
granted  a  United  States  patent  on  an  Improved 
electrical  center  grinder  construction  which  pro- 
vides an  improved  adjustable  bearing  for  the  arma- 
ture   and    work   spindle. 

J.  N.  Lapointe  Co.,  New  London.  Conn.,  Is  build- 
ing a  three-sti.ry  10  by  80  foot  brick  addition  to  iu 
plant  in  c.nbr  to  provide  better  facllitlea  for  the 
inannfactnre  of  broaching  machines.  The  addition 
will  contain  a  hall  for  employes. 

C.  &  C.  Electric  &  Mfg.  Co.,  Garwood,  N.  J., 
manufacturer  of  electric  motors,  generators  and 
electric  arc  welding  equipment,  has  removed  Its 
Iietroll  olHce  from  144  Seybuni  Ave.  to  1111  Cham- 
ber of  Commerce  Building.  The  ofllce  is  In  charge 
of   R.    K.   Slaymaker. 

Interstate  Machine  Co.,  New  Ixmdon,  Conn.,  haa 
moved  to  Kochcster.  N.  Y.,  where  the  company  haa 
a  thrce^siory  building  that  provides  greatly  In- 
creased facilities  for  the  line  of  small  steam  en- 
gines It  manufactures.  The  4'ompany  will  a1..o 
build   a   new   force    feed   lubricator. 

Atlas  Press  Co..  314  North  Park  St  .  Kalamaaoo, 
Mi.h..  is  successor  to  the  O.  T.  Fames  Co..  mann- 
facturcr  of  the  Kamea  compound  mandrel  presses. 
The  business  has  been  run  for  atiout  three  years 
under  the  name  of  G.  T.  Fames  Co.,  and  the  name 
was  changed  when  J.  H.  Pennlman  purchased  the 
intirest  of  G.  T.   Fames. 

Weatinghouse  Electric  k  Mfg.  Co..  East  Pitta 
burg.  Pa.,  haa  foltowcil  the  cu-tom  f«ir  years  of 
pn)vldlng  a  summer  course  for  a  class  of  college 
prttfcssors  In  regular  shop  and  cnglnei^rlng  work. 
Eighteen  professors  from  the  prominent  technical 
Institutions  took  the  course  this  year,  beginning 
July   13  and   ending   August    1.->. 

Logemann  Bros.  Co..  Milwaukee.  Wis.,  manu 
fai'turer  of  baling  presses,  cabbaging  machlucs.  hy 
draulic  presses  atul  pumps,  has  removed  to  Its  new 
plant  al  :i'.M  and  Burleigh  Sts,  The  new  plant  waa 
built  ,'spcrlally  for  the  c«»nstructlon  of  the  company's 
pnxlui-t.  and  in-cnples  2H  acres.  The  company  will 
add  to  its  extensive  line  of  lulling  machines. 

Watson-Stillman  Co,,  102  Fulton  St.,  New  York 
city,  has  closi.l  a  contract  for  over  $100,000 
worth  of  hydraulic  Jacks,  piping,  valves,  Dltlnga 
and  hydro-erectors  lo  be  used  In  the  construction 
of  the  tunnels  under  the  East  lllver,  forming  part 
of  the  new  snbway  system  of  Greater  New  York. 
This  equipment  will  be  used  with  the  ten  shielda 
emplovisl   for  driving  the  tunnels. 

Walworth  Mfg.  Co.,  Bosinu,  Mass.,  haa  taken 
over  the  manufacture  of  the  Parmelee  wrench, 
which  wn.  originally  designed  for  the  handling  of 
brass  pl|>e.  While  It  Is  e.s>-nllally  a  friction  grip 
wrench  lis  action  Is  positive  and  quick,  the  girth 
gripping  with  the  slightest  movement  of  the 
handle  The  wrench  will  not  mar  any  finished 
surface,  and  can  be  us,>d  on  nipples  without  dam- 
aging   the    thread. 

Gisholt  Machine  Co.,  Madison,  Wis.,  la  prepare 
to  estimate  on  and  build  standard  or  special  ma- 
chinery complete  or  Individual  parta  for  same.  The 
company's  special  tool  department  Is  ready  to  make 
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MACHINE  FIXTURES  AND  A  STOCK  SYSTEM  THAT  FACILITATE  THE  MANUFACTURE  OF  A  HIGH- 
GRADE   MOTOR  CAR 

BY  CHESTER   L.   LUCAS* 


AT  the  factory  of  the  Locomobile  Co.  of  America  in 
Bridgeport,  Conn. — the  factory  that  turns  out  but  four 
cars  per  day  and  prides  itself  on  those  four — there 
are  many  creditable  methods  in  use.  In  the  following  article, 
some  of  these  methods  are  described. 

One  of  the  most  striking  operations  that  may  be  seen  by  a 
visitor  to  this  factory  is  the  milling  of  the  sides  of  the  crank- 
shaft bearings  in  the  engine  cases.  Fig.  1  gives  a  good  idea 
of  the  way  this  operation  is  performed  on  a  special  Beaman 
&  Smith  milling  machine.  The  milling  of  the  sides  of  the 
crankshaft  bearings — seven  in  number — and  finishing  them  to 
size  is  done  in  one  operation.  This  means  that  fourteen 
cutters  are  required;  these  are  shown  in  detail  on  the  arbor 
of  the  machine  in  Fig.  2.  It  will  be  noticed  that  these  cutters 
are  of  the  side-milling  type,  and  are  made  with  inserted 
blades  of  "Novo"  steel.  The  location  of  these  cutters  upon 
the  arbor  is,  of  course,  a  very  important  feature,  as  their 
position  governs  the  distance  at  which  the  milling  cuts  are 
made.  The  cutters  are  located  approximately  on  the  arbor 
by  means  of  collars  of  the  right  thickness.  As  they  must 
frequently  be  removed  for  grinding,  however,  it  is  necessary 
to  have  Individual  adjustment  to  make  up  for  the  amount 
lost  in  grinding,  etc.  To  take  care  of  this,  the  cutters  are 
made  after  the  manner  illustrated  in  Fig.  3,  so  that  after 
they  have  been  spaced  approximately,  the  adjusting  screws 
may   be   changed   in   order   to   slip   the   outer   section    of   the 
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cutter  to  one  side  or  the  other  to  make  up  the  desired 
minute  adjustment.  There  are  six  of  these  adjusting  screws, 
three  on  a  side,  as  illustrated.  The  section  in  the  lower  left- 
hand  corner  shows  how  the  adjustment  is  made  possible.  The 
core  of  the  cutter  is  indicated  at  A  and  the  outer  section  at 
B.  The  hollow  set-screw  C  has  a  tapered  head  that  bears 
against  the  corresponding  surface  on  section  B  and  thus 
draws  the  sections  together.  For  moving  the  outer  section 
in  the  other  direction,  the  three  screws  on  the  opposite  side 
are  used,  first,  however,  loosening  the  other  set.  Fig.  1  Il- 
lustrates the  manner  in  which  this  milling  is  done.  The 
engine  case,  which  is  of  government  bronze,  comes  to  the 
milling  machine  with  the  caps  loosely  bolted  in  place.  The 
operator  inserts  steel  plugs  in  the  bearings  and  clamps  the 
caps  upon  them.  There  is,  of  course,  plenty  of  room  at  the 
ends  of  the  plugs  to  allow  the  milling  cutters  to  pass.  By 
clamping  the  plugs  in  place  in  the  bearings,  it  is  insured  that 
the  bearings  will  not  be  distorted  by  the  milling.  With  the 
assistance  of  a  crane  hoist,  the  engine  case  is  raised  and 
placed  in  position  on  the  inclined  fixture  on  the  table  of  the 
milling  machine.  In  order  to  locate  it  properly,  pins  are 
placed  in  the  cam-shaft  bearing  holes  and  these  rest  against 
stops  on  the  fixture  on  the  milling  machine.  After  the  en- 
gine case  has  been  located  on  the  fixture,  and  clamped  in 
position  by  draw-bolts,  which  may  be  seen  on  the  under  side 
of  the  fixture,  one  feeding  of  the  cutters  across  the  work 
completes  the  milling.     It  takes  about  forty  minutes  to  place 
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the  work  in  the  fixture  and  perform  these  operations.  From 
each  bearing  end,  3/16  inch  of  metal  is  removed  by  the 
milling. 

Connecting-rod  milling,  a  familiar  operation  in  any  motor 
building  shop,  is  handled  at  the  Locomobile  factory  in  the 
manner  illustrated  in  Fig.  4.  The  work  is  done  on  an 
ordinary  horizontal  milling  machine,  the  two  connecting-rods 
being  clamped  in  position  on  the  fixture,  so  that  the  small  end 
of  one  rod  is  opposite  the  large  end  of  the  other.  The  fixture 
consists  of  the  main  casting  .1  on  which  is  the  plate  B  which 
swivels  about  the  center  stud  C.  After  one  end  of  the  pair 
of  connecting-rods  has  been  milled  by  the  three  face  milling 
cutters  on  the  arbor,  pin  D  is  removed  and  the  fixture  rotated 
so  as  to  bring  the  opposite  ends  of  the  connecting-rods  into 


the  milling  position.  There  is,  of  course,  a  corresponding 
hole  In  the  opposite  end  of  the  fixture  to  locate  It  for  the 
second  operation.  The  clamping  bolts  are  fitted  with  springs 
to  keep  the  elamp.^  in  approxiiiintoly  the  correct  position 
when  removing  or  replacing  the  work.  The  large  ends  of  the 
rods  are  located  under  the  hingeclamp  F.  that  Is  fulcrumed 
on  pin  0  and  bears  on  the  work  when  set-screw  //  Is  tightened. 
In  the  crank.ihaft  turning  department  may  be  observed  an 
interesting  fixture  for  turning  the  checks  of  the  different 
throws  of  a  crankshaft.  On  a  six-throw  crankshaft,  the 
rough-turning  is  done  first,  allowing  the  contcr-rost  .1.  Fig. 
5,  to  be  applied.  On  the  carriage  of  the  lothe,  at  the  front,  is 
the  Pxture  B  that  holds  the. fixed  turning  tools  V,  which  are. 
In  turn,  dovetailed  Into  slides  In  the  blocks  /*.  The  turning 
tools  are  -sharpened  In  the  form  of  side  tools,  but  are  used 
In  Just  the  opposite  manner,  being  fed  In  from  the  outside. 
The  tools  In  the  blocks  are.  of  course,  located  laterally  In 
fixed  positions  and  size  the  distances  across  ond  between 
the  cheeks  of  the  crankshaft.  For  adjusting  for  depth  of 
cut.  the  screws  A;  are  provided.  Clamping  bolts  F  hold  the 
tools   firmly   In   place.     In   order   to   face   the  checks  of  the 


three  throws,  it  is  necessary  to  have  four  tool-blocks,  and  the 
one  at  the  extreme  left,  it  will  be  noticed,  requires  but  one 
tool  for  machining  the  outside  of  the  first  throw.  The  shaft 
is  then  reversed  and  the  remainder  of  the  throws  are 
completed. 

Line-reaming-  the  Engine  Bearing-s 

The  line-reaming  of  the  engine  bearings  for  the  locomobile 
is  a  very  interesting  operation  and  leaves  the  bearings  in  ex- 
cellent condition.  Briefly,  the  work  consists  of  reaming  three 
guide  bearings,  one  at  each  end  and  one  at  the  center,  ream- 
ing the  intervening  bearings,  and  finally  finishing  by  planish- 
broaching  the  entire  set  of  seven  bearings.  By  referring  to 
Fig.  6,  a  good  idea  of  the  way  the  operation  is  performed 
may  be  obtained.  The  operator  first  inserts  steel  plugs  at 
f  ach  end  of  the  casing  in  the  timer-shaft  bearing  holes  and  the 
cam-shaft  bearing  holes.     Two  of  these  studs  may  be  seen  at 


Fig.    4.     Facing  End3  of  Connecting-rod  Bearings 


.1  and  B  in  Fig.  6.  Over  these  studs  are  slipped  the  end 
bearing  caps  C  and  D  that  support  the  reamers  and  broaches 
while  doing  their  work.  Reamer  E  is  now  put  into  position 
and  the  bearing  caps  at  the  ends  and  center  are  clamped  in 
place.  These  three  bearings  are  now  reamed  by  means  of 
the  hand  wrench  at  the  end,  following  which  the  remainder 
of  the  bearing  caps  are  put  into  place,  first,  however,  putting 
the  reamer  F  into  position.  By  observing  reamer  F  In  Its 
position  in  front  of  the  fixture,  it  will  be  seen  that  there  are 
four  sets  of  blades  for  the  purpose  of  reaming  the  four  bear- 
ing caps  and  bearings,  two  of  which  are  at  each  side  of  the 
conter.  Thus  reamer  F  reams  the  central  and  two  end  bear- 
ings, and  reamer  F  reams  the  two  bearings  on  each  side  of 
tlie  center  bearing,  completing  the  total  of  seven. 

The  finishing  of  the  bearing  surfaces  by  planish-broaching 
is  performed  in  a  similar  manner  to  that  In  which  the  ream- 
ing is  done.  This  operation  is  shown  in  Fig.  8.  The  end  of 
the  broach  is  in  the  form  of  a  screw  and  is  shown  at  A.  This 
screw  is  for  the  purpose  of  pulling  the  broach  through  the 
work  and  it  works  within  the  long  nut  B  which  is  held 
against  the  last  bearing.  In  order  to  divide  the  pulling  strain 
of  the  broaching  operation,  expansion  bushings  C  are  placed 
between    each    pair   of   bearings.     These   expansion    bushings 
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may  be  opened  out  until  all  o£  the  space  between  the  bear- 
ings is  taken  up;  thus  the  thrust  is  not  all  taken  on  the  first 
bearing.  Only  a  few  thousandths  inch  of  stock  is  planished 
by  the  broach,  but  it  is  enough  to  harden  the  surface  of  the 
bearing  and  give  it  a  true  as  well  as  a  long  wearing  surface. 
Two  types  of  a  surface  grinding  machine  that  is  used 
largely  at  the  Locomobile  Co.'s  factory  are  shown  in  Figs.  7 
and  9.  These  views  show  the  upright  and  horizontal  types  of 
the  "Peerless"  surfacing  machine.  This  machine  is  of  the 
emery  belt  type,  working  against  a  surface  plate.  Miscellane- 
ous castings  of  brass,  aluminum,  iron  or  steel  are  surfaced 
on  these  machines  and  they  are  then  ready  for  assembling. 
One  advantage  claimed  for  the  machine  is  that  the  finishing 
lines  left  on  the  work  all  have  the  same  direction.  Because 
the  belt  is  traveling  at  the  same  rate  of  speed  at  the  center 
and  edges,  there  is   no  tendency  for  it  to  cut  faster  at  any 


Tig.    6.     First    Operation   in   line-reaming   the    Engine   Bearings 

particular  point,  which   is   often  the  case  on   other  types  of 
grinding  machines. 

Letting-  Lig-ht  into  the  Stock-room 
One  of  the  surest  ways  of  having  things  run  as  they  should 
is  to  pull  them  out  into  the  light  where  they  will  be  in  plain 
view  of  everyone.  This  is  just  the  principle  that  is  employed 
in  running  the  stock  department  for  fini.'?hed  parts  at  the 
Locomobile  factory.  Many  stock  departments  are  run  in  a 
haphazard  way,  and  the  number  of  finished  parts  on  hand  or 
needed  is  always  a  question.  For  instance,  if  ten  parts  of 
one  kind  are  required  each  week,  unless  things  are  run  very 
carefully  there  are  likely  to  be  weeks  when  there  will  be  only 
five  or  six  parts  supplied  and  other  weeks  when  it  will  run 
up  to  fifteen  or  twenty.  In  this  factory,  such  trouble  is  helped 
by  a  series  of  large  blackboards  posted  in  front  of  the 
finished  parts  stock-room  on  each  floor.  One  of  these  black- 
boards that  well  explains  the  system  may  be  seen  in  Fig.  10. 


Tig.    8.     Second    Operation    in   line-reaming    the   Engine   Bearings 

Forty  of  these  boards  are  now  in  use  for  keeping  the  pro- 
duction records  of  the  most  important  parts.  Each  part  or 
unit  is  assigned  a  part  number  and  opposite  it  is  the  weekly 
schedule,  that  is,  the  number  of  parts  required  each  week  to 
keep  up  the  standard  production.  This  schedule  may  be 
changed  from  time  to  time  in  accordance  with  the  production 
requirements.  Following  this  column  is  a  series  of  five  spaces 
for  registering  the  deliveries  made  each  week.  Each  week 
also,  the  total  number  of  parts  delivered  is  changed  to  agree 
with  the  increase,  and  in  the  last  column  is  the  number  of 
pieces  that  will  be  required  on  a  certain  date.  Thus  the  super- 
intendent, foreman  or  any  of  the  workmen  may  see  at  a  glance, 
without  going  through  any  red  tape,  just  what  the  condition 
of  the  stock  is,  whether  they  are   falling  behind   or  getting 
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ahead  on  any  one  part,  and  will  be  able  to  direct  their  atten- 
tion accordingly.  Take,  for  instance,  on  the  blackboard  shown 
in  Fig.  10,  part  No.  59,006.  The  weekly  schedule  on  October 
25  called  for  fifty-four  pieces;  on  October  11  fifty  pieces  were 
delivered  to  the  stock-keeper,  four  pieces  below  the  standard 
required.  On  October  18,  sixty-one  pieces  were  delivered, 
bringing  them  a  little  ahead  of  the  schedule.  On  October  25, 
fifty-seven  pieces  were  delivered,  putting  them  a  little  farther 
ahead.  The  total  number  of  pieces  delivered  up  to  October 
25  was  seven  hundred  and  ninety-eight,  and  on  November  8 
nine  hundred  pieces  would  be  required.  As  there  were  two 
more  delivery  dates,  November  1  and  November  8,  the 
schedule  of  fifty-four  pieces  a  week  would  bring  them  to 
nine  hundred  and  six  pieces,  which  is  slightly  in  excess  of 
what  is  desired.  One  of  the  principal  advantages  of  the  sys- 
tem is  that  it  is  right  in  the  limelight  so  that  everyone  knows 
what  everyone  else  is  doing — there  is  nothing  that  can  be 
covered  up. 
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SupplementiDg  the  blackboard  system,  are  the  production 
record  blueprint  sheets  which  are  made  out,  one  for  each  de- 
partment and  one  as  a  summary  of  all  departments,  giving 
the  general  condition  of  the  stock  in  the  whole  factory.  These 
are  shown,  respectively,  in  Figs.  11  and  12.  In  Fig.  11  is 
shown  the  record  that  is  made  out  for  each  department.  This 
record  is  for  Department  24  and  is  a  summary  of  all  the 
blackboards  in  that  department.  Each  week  a  clerk  posts  on 
this  chart  the  number  of  pieces  listed  on  the  blackboards.    He 
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figures  out  the  percentage  of  parts  that  are  above  and  below 
the  schedule  called  for,  and  enters  them  on  the  chart.  Thus  on 
November  1,  42  per  cent  of  the  parts  made  in  Department  24 
were  above  schedule,  14  per  cent  were  below  schedule  and  the 
balance  or  44  per  cent  were  on  a  normal  basis.  This  is  car- 
ried out  from  week  to  week  and  thus  by  observing  the  rise 
and  fall  of  the  record,  an  accurate  check  may  be  kept  on  the 
stock  of  the  department.  The  nearer  the  two  record  lines  ap- 
proach the  normal  line,  the  more  ideal  is  the  production. 

Similarly,  a  blueprint  record  is  kept  for  the  chief  executive 
of  the  factory  which  gives  a  summary  of  the  production  of 
the  different  departments.  On  this  latter  record  is  kept  the 
total  number  of  parts  from  all  departments,  and  from  week 
to  week  the  percentage  above  or  below  schedule  is  noted  on 
the  chart.  This,  of  course,  results  in  two  lines  across  the 
chart  that  denote  the  progress  in  keeping  up  with  the  de- 
mands of  stock.  The  record  in  Fig.  12  denotes,  for  instance, 
on  September  20  that,  in  the  entire  factory,  34  per  cent  of  the 
parts  were  above  the  desired  schedule  and  40  per  cent  were 
below  schedule.     The  balance,  26  per  cent,  was  normal.    On 
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November  1,  however,  the  condition  of  the  general  stock  was 
much  better,  as  only  23  per  cent  was  above  schedule  and  17 
per  cent  below  schedule,  leaving  60  per  cent  of  the  stock 
normal.  This  stock-keeping  system  has  worked  out  very 
successfully  and  shows  at  a  glance  just  how  things  stand  in 
any  one  department  or  in  the  factory  as  a  whole. 
•     *     * 

MOVING  PICTURES  IN  SCIENTIFIC  RESEARCH 
"WORK 

The  part  that  moving  pictures  have  played  in  scientific 
and  technical  research  is  outlined  by  Dr.  Hans  Goetz  in  the 
Zcitsrhrift  des  Vereines  dciitscher  Ingenieurc.  One  of  the 
ways  in  which  the  moving  picture  acts  as  an  aid  to  science 
is  in  recording  rare  phenomena,  such  as  observed  in  the  life 
of  animals  that  are  seldom  seen,  or  those  that  are  difficult  of 
access,  unusual  surgical  operations,  etc.  This  is  only  the  be- 
ginning of  the  usefulness  of  the  moving  picture  in  scientific 
research.  The  fact  that  by  an  increase  in  speed  it  is  possible 
to  produce,  in  a  few  minutes,  a  record  of  what  has  taken  place 
during  several  days  or  even  months,  as,  for  instance,  the 
possibility  of  producing  in  three  minutes  a  ten-day  period 
of  growth  of  a  plant,  where  pictures  were  taken  at  five 
minute  intervals,  is  a  very  interesting  and  valuable  aid  to 
science.  A  large  field  for  the  st\idy  of  the  growth  of  plants 
is  thus  opened  up.  Just  as  the  slow  movements  can  be 
hastened  so  that  it  is  possible  to  see  the  total  effect  in  a  better 
perspective,  so  it  is  also  possible  to  retard  and  analyze  quick 
movements.  With  the  most  refined  mechanical  device  it  is 
not  possible  to  take  more  than  250  pictures  per  second,  but 
by  illuminating  the  moving  object  with  regularly  succeeding 
electric  sparks  and  photographing  on  a  film  moving  continu- 
ously, rather  than  intermittently,  it  has  been  found  possible 
to  increase  the  number  of  exposures  to  2000  per  second.  The 
flight  of  insects,  for  instance,  can  be  shown  very  clearly  in 
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this  manner.  In  engineering,  moving  pictures  have  been  used 
in  studying  the  flight  of  projectiles  and  their  effect  on  armor 
plate.  Electrical  apparatus,  with  high  frenuoncles.  are  neces- 
sary for  this  purpose,  and  from  9000  to  50,000  exposures  per 
second  are  obtained  by  this  method.  The  moving  picture  thus 
opens  up  a  field  for  studying  on  the  one  hand  motions  that 
arc  so  slow  that  it  has  hitherto  been  Impossible  to  form  any 
conception  of  them  ns  a  whole,  and  on  the  other,  of  movements 
that  are  so  rapid  that  it  has  been  impossible  in  any  way  to 
study  the  details  connected  with  them. 
•     *     • 

The  temperatures  at  which  certain  substances  In  contact 
with  the  atmosphere  at  ordinary  pressures  will  catch  fire 
are  assumed  to  be  as  follows:  Illuminating  gas,  1110  degrees 
F. ;  benzine.  780  degrees  F. ;  petroleum,  715  degrees  F. ;  gas 
oil,  660  degrees  F. ;  machine  oil,  715  degrees  F. ;  coal  tars, 
n.10  degrees  F. :  tnr  oil,  107.=i  degrees  F.;  and  benzol.  970 
degrees  F. 
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TWELVE    DIFFERENT    MECHANISMS    FOR    RETURNING    A    MACHINE    MEMBER    TO    THE    STARTING    POINT 

BY    CHARLES  A.  CLARK* 

CENTERING  devices,  as  their  name  implies,  are  used  for 
automatically  returning  machine  members  to  the  start- 
ing point  or  central  position.  A  typical  application  is 
on  alternating  current  motors  where  a  centering  device  is  re- 
quired owing  to  the  necessity  ot  subjecting  the  motor  wind- 
ings to  a  low  voltage  in  starting  the  motor,  after  which  the 
full  voltage  is  used  for  running  under  normal  conditions.  In 
the  event  of  the  current's  failing,  it  is  necessary  for  the 
starting  switch  to  be  returned  to  the  "off  position,"  and  for 
this  purpose  a  centering  device  is  used.  When  the  switch  is 
pulled  over  to  the  "running  position"  it  is  held  in  place  by 
an  electromagnet,  but  in  the  event  of  the  current's  failing 
the  magnetic  attraction  ceases.  The  centering  device  is  then 
able  to  return  the  switch  to  the  off  position. 

Fig.  1  shows  a  mechanism  which  is  known  as  a  Gherkin's 
latch  which  is  used  in  conjunction  with  certain  types  of  cen-  ^j^^^^  g^  coiled  spring  A  is  employed  to  connect  the  shaft  B 
tering  devices.  This  latch  consists  of  a  handle  A  which  is  ^,^^^  jj^g  ^^^g  -pj^g  effecUveness  of  this  spring  is  aependent 
mounted  on  shaft  B.  The  handle  has  a  projecting  boss  E  ^^  jj^g  following  conditions:  first,  that  the  ends  cross  each 
which  engages  with  the  latch  C  that  is  pivoted  on  the  pin  D.      g^j^gj.  j^  ^  jjj^g  ^jjigij  jg  perpendicular  to  the  horizontal  axis 

of  the  spring;  second,  that  the  ends  of  the  spring  extend  far 
enough  above  the  outside  of  the  coils  to  enable  a  pin  or  bar 
C  and  a  fixed  boss  D  to  be  inserted  between  these  two  ends. 
This  condition  is  clearly  sho-wn  in  Fig.  2.  The  pin  or  bar  G 
is  carried  by  the  crank  E,  which,  in  turn,  is  carried  by  the 
shaft  B  of  the  mechanism  shown  in  Fig.  1.  An  arm  G  or  some 
other  means  provides  for  transmitting  the  motion  so  that 
when  the  shaft  B  is  moved  in  either  direction  the  cross 
legged  spring  will  be  put  in  tension  by  having  one  end  turned 
through  the  action  of  the  pin  C.  This  spring  tension  pro- 
vides for  returning  the  arm  G  and  the  shaft  to  which  it  is 
secured  to  the  central  position  when  the  action  of  the  spring 
becomes  effective.  A  very  simple  centering  device  is  illus- 
trated in  Fig.  3,  the  only  difference  from  the  preceding  type 
being  that  two  separate  springs  are  employed  in  this  case. 
One  end  of  each  of  these  springs  S  is  secured  in  a  slot  in  shaft 
B,  while  the  other  end  is  held  by  the  fixed  pin  C.  When 
shaft  B  is  turned  in  either  direction,  one  of  these  springs  is 
put  under  tension  and  this  sprifs  tcusiou  provides  for  re- 
turning the  shaft  to  the  central  position  when  the  action  of 
the  spring  becomes  effective.  Two  modifications  of  this  design 
are  shown  in  the  lower  corners  of  this  illustration. 

Another  form  of  centering  device  is  illustrated  in  Fig.  4. 
Referring  to  this  illustration,  it  will  be  seen  that  there  is  a 
bracket  A  which  supports  a  pivot  B  and  a  pin  C.  Two  arms 
D  and  E  are  mounted  on  the  pivot  B,  on  which  they  are 
free  to  swing.  On  the  ends  of  the  arms  are  projections  F 
and  G  which  are  secured  to  opposite  ends  of  the  spring  S. 
These  projections  F  and  G  also  engage  with  bosses  J  and  K 
on  the  moving  member  H.  This  moving  member  is  carried 
by  the  pin  C,  upon  which  it  is  free  to  swing.  Assuming  that 
the  moving  member  H  is  rotated'  in  a  clockwise  direction,  the 
centering  device  will  assume  the  position  shown  in  Fig.  4. 
The  arm  E  is  held  against  the  pin  C,  wliile  the  boss  G  on  the 
arm  D  engages  the  boss  K  on  the  movable  member  H. 
Further  rotation  of  the  member  H  will  compress  the  spring 


Fig.    1.     The   Gherkin  Latch  used  on  Electrical  Equipment 

The  pin  D  is  carried  by  the  case  G  and  the  movement  of  the 
latch  is  limited  by  a  second  pin  F.  This  latch  is  so  con- 
structed that  when  the  handle  is  moved  slowly  to  the  left,  the 
latch  will  prevent  the  handle  moving  beyond  the  notch  N ; 
but  if  the  handle  is  moved  over  to  the  extreme  right — as  shown 
dotted  in  the  illustration — and  then  thrown  quickly  in  the 
opposite  direction,  the  boss  E  on  the  handle  will  leave  the 
top  of  the  incline  0  on  the  latch  with  suflicicnt  speed  to  enable 
it  to  jump  across  the  notch  iV,  in  which  case  the  handle  will 
come  to  rest  in  the  position  marked  0,  which  is  the  running 
position.  The  pin  R  riding  on  the  surfaces  H  will  lock  the 
handle  in  the  cavity  J  when  the  action  of  the  centering  spring 
becomes  effective.  In  this  way  the  handle  is  securely  held  in 
the  central  or  off  position.  This  latch  may  be  used  in  connec- 
tion with  either  of  the  centering  devices  shown  in  Pigs.  2  and 
3.  The  centering  spring  has  one  end  attached  to  the  shaft  B 
of  Pig.  1  and  the  opposite  end  to  the  case  G. 

Referring  to  the  illustration  ot  the  centering  spring,  or  so- 
called  "cross  legged  spring"  shown  in  Fig.  2,  it  will  be  seen 


'  Address:     2059   Eiglitb   Av 


Figs.   4   and   6.     Two   Types   of   Double-arm    Centering  Devices 
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Tigs.   6  and  7.     Two  Types  of   Centering  Devices  in   which  Sliding 
Contact   of    the    Control    Arms    is    employed 

.9  and  this  will  return  the  movable  member  to  the  central 
position  when  the  action  of  the  spring  becomes  effective.  If 
the  movable  member  H  is  rotated  in  a  counter-clockwise  direc- 
tion, the  action  of  the  centering  device  will  be  exactly  re- 
versed, the  arm  D  being  held  by  the  pin  C  while  the  boss  F 
on  the  arm  E  engages  the  boss  /  on  the  movable  member  H, 
thus  causing  the  compression  of  the  spring  S. 

In  the  centering  device  shown  in  Fig.  5,  the  frame  A  is  pro- 
vided with  a  stop  B  and  two  pivots  C  and  D.  Two  arms  E 
and  F  are  mounted  on  the  pivot  C,  these  arms  being  free  to 
swing  and  provided  with  projections  G  and  H  at  their  upper 
ends.  When  the  centering  device  is  in  its  normal  position, 
both  of  the  projections  G  and  H  are  in  contact  with  the  stop 
B,  owing  to  the  action  of  the  compression  spring  S  which 
forces  the  lower  ends  of  the  arms  in  opposite  directions.  It 
will  be  seen  that  the  movable  member  J  is  mounted  on  a 
pivot  D  and  provided  with  a  projecting  lug  K  on  its  lower 
side.  This  lug  engages  with  the  projections  G  and  H,  and 
when  the  member  J  is  rotated  in  either  direction,  it  swings 
one  of  the  arms  about  the  pivot  C  and  compresses  the  spring 
S.  When  the  action  of  this  spring  becomes  effective,  it  re- 
turns the  arm  to  the  normal  position;  and  the  projection  at 
the  upper  end  of  the  arm  acts  on  the  lug  K.  causing  the  mov- 
able member  J  to  be  returned  to  the  starting  point. 


figs.   8  and  9.     Yoke  and  Cam  Types  of  Centering  Devices 


The  centering  device  illustrated  In  Fig.  6  works  on  a 
somewhat  different  principle  from  that  of  the  preceding  types. 
Referring  to  this  illustration,  It  will  be  seen  that  the  frame 
I)  carries  a  stop  C  and  a  pivot  A.  The  movable  member  O 
Is  carried  by  this  pivot  A,  and.  In  turn,  carries  two  arms  E 
and  F.  The  arm  E  Is  carried  by  the  pivot  //  and  provided 
with  two  sliding  surfaces  J  and  M  which  work  In  contact  with 
the  pin  B  and  the  boss  C,  respectively.  The  arm  F  Is  sup- 
ported on  the  pivot  O  and  has  two  sliding  surfaces  A"  and  L 
which  work  In  contact  with  the  pin  B  and  the  boss  C. 
rcsprrtlvely.  The  tension  .spring  t'  Is  secured  to  the  arms  E 
and  F  nt  the  points  .V.  Assuming  that  the  movable  member  0 
Is  to  be  rotated  In  a  clockwise  direction,  the  arm  E  will  be 
pulled  down  by  the  supporting  pivot  //  and  In  so  doing,  the 
■urfaces  if  and  J  will  slide  on  the  boss  C  and  pin  B.  For  the 
same  reason,  arm  F  will  be  pushed  up,  the  surface  /..  sliding 
on  the  boss  C  and  the  surface  A'  sliding  on  the  pin  B.  This 
action  Inrrea.xes  the  distance  between  the  pins  ,V  to  which 
the  spring  Is  secured,  thus  putting  the  spring  N  under  ten- 
sion; and  when  the  artlon  of  this  spring  becomes  effective. 
It  will  return  the  movable  member  O  to  the  starting  point 

In    thr   dpvire   shown    In    Fig.    7,   the    frame   A    enrrle,-;   two 


pivots  B  and  C.  and  a  boss  D  to  which  one  end  of  the  spring 
S  is  secured.  The  arm  E  is  pivoted  at  B  and  has  a  projection 
F  which  engages  the  opposite  end  of  the  spring  S;  this  arm 
also  has  two  sliding  surfaces  G  and  H,  which  work  in  con- 
tact with  the  projections  A'  and  L  on  the  movable  member  J. 
This  movable  member  is  carried  on  pivot  C.  When  the  mem- 
ber J  is  rotated  in  either  the  clockwise  or  counter-clockwise 
direction,  one  of  its  projections  causes  the  arm  E  to  be  rotated 
in  a  clockwise  direction  about  the  pivot  B.  When  this  rota- 
tion takes  place,  the  projection  F  on  the  arm  E  compresses 
the  spring  S.  When  the  movable  member  J  is  released,  the 
action  of  the  spring  S  becomes  effective  and  returns  it  to 
the  central  position. 

Fig.  8  shows  a  form  of  centering  device  which  is  limited 
in  its  application  but  has  been  found  particularly  effective  in 
those  cases  where  it  can  be  used.  It  is  only  applicable  for 
returning  mechanisms  which  have  a  relatively  small  angular 
movement.  Referring  to  the  illustration,  it  will  be  seen  that 
the  shaft  .4.  has  a  hub  B  secured  to  it.  An  arm  or  other  means 
of  transmitting  the  motion  may  be  secured  to  the  shaft  .1. 
The  hub  B  has  two  recessed  surfaces  H  and  J  that  receive 
the  ends  K  and  L  of  the  yoke  D,  which  is  held  in  position  by 
means  of  a  bolt  E.  The  opposite  end  of  this  bolt  is  carried 
by  a  lug  C,  and  the  bolt  carries  a  spring  S  and  washer  F 
which  supports  the  pressure  of  the  upper  end  of  the  spring. 
When  the  shaft  A  is  rotated  in  either  direction,  the  hub  B 
raises  the  yoke  D,  thus  compressing  the  spring  8,  and  when 


Fig.    10.     Another    Form    of    Double-arm    Centering    Device 

the  action  of  this  spring  becomes  effective,  it  pushes  down 
the  yoke  and  returns  the  shaft  A  to  the  starting  point. 

One  of  the  simplest  forn.s  of  centering  devices  that  can  be 
used  consists  of  the  combination  of  a  cam,  bellcrank  and 
spring  illustrated  In  Fig.  9.  Referring  to  this  illustration  It 
will  be  seen  that  the  shaft  A  has  the  two-lobed  cam  B  secured 
to  it.  The  bellcrank  E  is  mounted  on  the  pivot  D;  and  this 
bellcrank  has  the  cam  roller  F  mounted  at  one  end  and  the 
other  end  secured  to  the  spring  S.  The  opposite  end  of  the 
spring  is  secured  at  the  point  H.  When  the  shaft  .4.  Is 
rotated  in  either  direction,  the  lobe  C  or  C,  of  the  cam  pushes 
down  the  end  of  the  bellcrank;  and  this  causes  the  crank  to 
rotate  about  the  pivot  D.  The  result  Is  that  the  opposite  end 
G  of  the  bellcrank  swings  out  and  places  the  spring  S  under 
tension.  When  the  action  of  this  spring  becomes  effective, 
it  rotates  the  bellcrank  In  the  opposite  direction  and  returns 
the  shaft  A  to  the  starting  point  through  the  action  of  the 
cam  roller  F  on  the  cam. 

A  type  of  centering  device  which  finds  wide  application  In 
the  control  of  oil  switches  is  illustrated  In  Fig.  10.  In  this 
illustration,  A  represents  a  shaft  to  which  a  hub  C  is  secured. 
This  hub  carries  a  projecting  lug  /)  which  e:ctends  between 
the  two  arms  E  and  F  of  the  centering  device.  These  arms 
are  free  to  swing  about  the  shaft  .1.  The  arm  E  Is  provided 
with  an  extension   K  to  which  one  end  of  the  spring  S   Is 
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secured,  and  a  second  extension  G  whicli  limits  the  movement 
of  the  arm  E  in  a  clockwise  direction  through  contact  with 
the  stop  B.  The  arm  F  has  an  extension  J,  to  which  the  op- 
posite end  of  the  spring  S  is  secured,  and  a  second  extension 
H  which  limits  the  rotation  of  the  arm  F  in  a  counter-clock- 
wise direction  through  contact  with  the  stop  B^.  The  tension 
of  the  spring  S  holds  the  arms  E  and  F  against  their  re- 
spective stops  B  and  B,.  When  shaft  A  is  rotated,  the  hub  C 
and  its  lug  D  are  moved  in  either  a  clockwise  or  counter- 
clockwise direction  as  the  case  may  be.  This  rotation  causes 
either  the  arm  £  or  F  to  be  rotated  against  the  tension  of 
the  spring  S,  and  when  this  spring  tension  becomes  effective 
it  causes  the  shaft  A  to  be  returned  to  the  starting  point. 

Figs.  11  and  12  show  two  simple  devices  for  returning  two 
levers  to  their  normal  positions.  In  the  device  shown  in 
Fig.  11,  the  lever  C  is  carried  by  the  pivot  A  and  the  lever 
D  is  carried  by  the  pivot  B.  An  arm  G  is  pivoted  between 
these  levers  and  connected  to  them  by  means  of  two  links  E 
and  F.  When  arm  G  is  rotated  in  a  clockwise  direction,  it 
causes  levers  C  and  D  to  swing  in  about  pivots  A  and  B.  thus 
placing  the  spring  S  under  compression.  When  the  force  tend- 
ing to  bring  the  levers  C  and  D  together  is  released,  the  com- 
pression of  the  spring  S  will  return  the  levers  to  their  normal 
positions.  The  arrangement  of  the  mechanism  shown  in  Fig. 
12  is  quite  similar  to  that  of  the  preceding  illustration,  except 
that  the  levers  C  and  D  are  provided  with  cam  rolls  E  and  F 
which  are  mounted  on  pivots  H  and  G.  When  the  cam  J  is 
rotated  in  either  direction,  by  turning  the  shaft  K,  it  causes 
the  levers  C  and  D  to  swing  outward  about  the  pivots  A  and 
B,  thus  placing  the  spring  S  under  tension.  When  the  torque 
tending  to  rotate  the  shaft  K  is  released,  the  tension  of  the 
spring  S  returns  the  levers  C  and  D  to  the  starting  point. 
*     *     * 

THE   SAND-BLAST   FROM   THE   USER'S 
VIEWPOINT* 

The  foundry  sand-blast  was  developed  for  the  cleaning  of 
castings,  and  its  many  advantages  for  cleaning  or  sur- 
facing in  all  branches  of  metal  working,  plating  and  finish- 
ing have  been  so  fully  demonstrated  that  it  is  today  a  fixture. 
Thoroughly  sand-blasted  castings  can  be  machined  more 
rapidly  and  at  reduced  expense.  The  value  of  the  sand-blast 
in  sheet  and  structural  steel  work  has  been  thoroughly  demon- 
strated, and  the  railroads  generally  demand  the  sand-blasting 
of  steel  cars  before  painting.  A  smooth  surface  results  and 
the  paint  protects  the  metal  better  from  corrosion.  Metals  to 
be  plated,  japanned,  galvanized,  sherardized,  or  treated  with 
the  various  rust  prevention  processes,  such  as  "Coslettizing," 
"Bower-Barff,"  "carbonium,"  etc.,  are  thoroughly  cleaned 
by  the  sand-blast  preparatory  to  treatment.  Bars,  rods  and 
plates  to  be  electrically  welded  are  freed  from  scale  and  rust 
in  order  to  insure  perfect  contact. 

A  variety  of  sand-blast  apparatus  is  available  for  foundry- 
men  and  other  users;  for  small  work  adapted  in  size  and 
shape  for  cleaning  in  the  sand-blast  barrel  there  can  be  no 
question  of  the  economy  of  this  type  of  machine.  Pieces  too 
large  for  successful  barreling  may  be  cleaned  with  the  least 
labor  on  the  round  and  reciprocating  type  table  machines,  but 
if  the  pieces  are  of  such  shape  or  design  as  to  demand  con- 
stant turning  to  bring  all  surfaces  under  the  action  of  the 
nozzle,  one  of  the  small  enclosed  cabinets  of  the  self-contained 
continuous  feed  type,  with  stationary  or  portable  nozzle,  may 
be  found  more  efficient.  The  combination  pressure  blast  and 
cabinet  machine  also  affords  at  small  cost  efficient  equipment 
for  a  small  volume  of  work  of  varied  character.  It  is  safe  to 
say,  however,  that  the  varied  character  and  limited  output 
of  the  majority  of  foundries  and  other  plants  requiring  self- 
blasting  equipment  is  best  served  by  machines  that  will  clean 
everything  and  anything.  For  these  the  hose  type  machine  is 
most  efficient.  It  is  simple,  having  few  working  parts,  and 
the  up-keep  cost  is  reduced  to  a  minimum. 

Under  pressure  of  80  pounds  per  square  inch  a  3/16  inch 
nozzle  will  discharge  48  cubic  feet  of  free  air  per  minute  and 
500  pounds  of  sand  per  hour;  a  %  inch  nozzle  discharges  85 

•  Abstract  of  paper  read  at  a  meeting  of  the  Associated  Foundr.v  Fore- 
men of  New  York  nnd  vieinit.v.  by  H.  I),  nates,  sales  mannirir.  sand  blast 
department   of   the  Pe  La   Vergne   Machine  Co..    New   York   City. 


cubic  feet  of  air  per  minute  and  approximately  900  pounds 
of  sand  per  hour;  a  5/16  inch  nozzle,  13.3  cubic  feet  of  air  per 
minute  and  1300  pounds  of  sand  per  hour;  a  %  inch  nozzle, 
191  cubic  feet  of  air  per  minute  and  1700  pounds  of  sand  per 
hour;  a  i/4  inch  nozzle,  340  cubic  feet  of  air  per  minute  and 
approximately  3000  pounds  of  sand  per  hour. 

What  is  the  most  satisfactory  working  pressure  is  a  ques- 
tion much  discussed,  but  to  which  there  is  but  one  answer, 
and  that  is  the  pressure  at  which  the  work  can  be  done  the 
cheapest,  all  other  factors  being  considered.  If  it  is  required 
to  remove  loose  sand  from  castings  a  working  pressure  of  30 
pounds  or  less  will  undoubtedly  be  satisfactory  even  on  iron 
or  steel,  and  should  provide  a  surface  suitable  for  painting. 
If,  however,  the  castings  are  to  be  machined,  every  particle  of 
the  fused  sand  should  be  taken  off  in  order  to  expose  the 
clean  metal  to  the  action  of  the  cutting  tool.  This  condition 
on  steel  can  be  secured  only  with  sand-blast  pressure  up  to 
90  pounds  in  order  to  be  economical.  Removing  all  the  fused 
sand  will  not  only  reduce  tool  expense  materially,  but  in 
actual  practice  has  demonstrated  that  the  output  of  machine 
tools  will  be  increased  at  least  15  per  cent. 

In  order  to  determine  the  most  economical  pressure  for 
sand-blasting  apparatus  there  must  be  taken  into  considera- 
tion, besides  the  elements  of  labor  and  abrasive,  the  initial 
pressure  at  which  the  air  is  being  delivered  from  the  com- 
pressor. The  majority  of  pneumatic  equipment  in  use  today 
requires  about  80  pounds  pressure,  and  in  some  Installations 
of  sand-blast  apparatus  we  find  the  air  supply  is  being  de- 
livered to  the  receiver  at  this  pressure.  While  it  might  be 
demonstrated  that  the  castings  could  be  most  economically 
cleaned  at  a  lower  pressure  if  the  air  were  initially  compressed 
to  that  pressure,  it  is  manifestly  cheaper  to  use  the  air  at  the 
full  or  standard  pressure  of  80  pounds  if  other  requirements 
in  the  plant  demand  that  pressure.  The  fact  must  not  be 
lost  sight  of  that  every  cubic  foot  of  air  used  for  sand-blast 
purposes  which  is  reduced  to  the  lower  pressure  costs  the 
same  in  horsepower  expenditure  that  it  would  if  it  were  used 
at  the  initial  pressure  of  80  pounds. 

Tests  made  by  Prof.  William  T.  Magruder,  reported  in  a 
paper  read  before  the  American  Society  of  Mechanical  En- 
gineers, to  determine  the  amount  of  metal  removed  by  a 
sand-blast  showed  that  the  time  required  to  remove  one 
pound  of  iron  with  20  pounds  pressure  was  3.55  hours;  30 
pounds,  2.77  hours;  40  pounds,  2.13  hours;  50  pounds,  1.52 
hour;  60  pounds,  1.07  hour;  and  70  pounds,  0.82  hour.  In 
one  instance  it  was  shown  that  230  cubic  feet  of  free  air  re- 
quiring 73  horsepower  to  compress,  was  discharged  through 
a  9/16  inch  nozzle  at  40  pounds  pressure,  and  120  pieces 
weighing  200  pounds  each  were  cleaned  in  a  ten-hour  day. 
With  a  pressure  of  80  pounds  passing  through  a  %  inch 
nozzle,  flowing  140  cubic  feet  of  free  air  per  minute,  156 
pieces  were  cleaned  in  ten  hours.  In  the  first  instance  the 
air  was  compressed  to  80  pounds  and  passed  through  a.  re- 
ducing valve  to  the  sand-blast  machine.  Had  the  air  in  the 
first  instance  been  initially  compressed  to  40  pounds  the  power 
saving  would  have  been  over  12  per  cent  of  the  higher 
pressure  to  say  nothing  of  the  greater  output.  The  general 
proposition  of  the  low  pressure  cleaning  is  volume  of  sand, 
which  requires  the  large  hose  and  nozzle,  consuming  air  at 
low  pressure  and  cost,  while  the  high  pressure  provides  a 
minimum  of  sand  driven  with  high  velocity  through  a  small 
hose  and  nozzle  with  high  pressure  and  cost  of  air.  The  horse- 
power cost  is  approximately  the  same  for  the  same  results 
by  either  operation  with  the  air  initially  compressed  to  the 
operating  pressure,  and  the  determining  factors  will  therefore 
be  the  volume  of  output  with  a  minimum  of  labor  cost. 
*     *     * 

USE  OF  WIRELESS  FOR  DISPERSING  FOGS 
Experiments  are  being  carried  out  by  one  of  the  leading 
French  railways  with  the  use  of  wireless  waves  for  dispers- 
ing mists  and  fogs.  It  is  known  that  electric  waves  act  upon 
the  water  particles  which  comprise  fog  in  such  a  manner  as  to 
burn  them  into  vapor.  By  this  means  it  is  claimed  that  as 
much  as  600  feet  can  be  cleared  in  front  of  the  wires  emitting 
the  waves.  This  will  obviously  be  of  great  value  for  railways 
and  vessels  at  sea. 
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SPECIAL    TOOLS    USED    BY    THE    HUPP    MOTOR    CAR    CO..    DETROIT.    MICH. 

LINE-REAMING    CRANK-CASES.    ETC. 


FOR    LAPPING    CYLINDERS. 


IX  specialized 
manufacture, 
such  as  auto- 
mobile engine  build- 
ing, it  is  necessary  if 
an  interchangeable 
product  is  to  be  se- 
cured, that  the  ma- 
chining operations, 
especially  the  final 
ones,  be  carefully  ac- 
complished. It  is 
also  necessary  that 
the  machines  be  de- 
signed with  the  aim 
in  view  of  obtaining 
uniformity  of  prod- 
uct and  that  all  de- 
fects in  previous 
operations  be  recti- 
fied. The  Hupp 
Motor  Car  Co.,  of  De- 
troit, Mich.,  takes 
particular  pains  with 
the    final    operations 

on  its  automobile  engines,  and  a  few  of  the  most  interesting 
machines  used  in  this  shop  are  illustrated  and  described  in 
the  following. 

Cylinder.  Piston  and  Piston  Ring-  Lapping-   Machine 

An  interesting  machine  used  for  lapping  cylinders,  pistons 
and  piston  rings  is  shown  in  Fig.  1.  The  cylinders  for  Hupp 
four-cylinder  engines  are  cast  en  bloc,  and  after  the  bore  has 
been  machined  to  the  proper  dimensions,  the  castings  are 
brought  to  the  machines  shown  in  Fig.  1.  These  machines 
lap  the  cylinder  bores,  pistons  and  piston  rings  simultane- 
ously and  make  a  perfect  running  fit.  The  machine  used  for 
this  purpose  has  a  double  head,  and  laps  two  castings — eight 
cylinder  bores — at  the  same  time,  one  casting  being  placed 
on  each  side  of  the  machine  as  indicated  in  the  illustration. 

In  operation,  the  cylinder  castings  A  are  placed  in  the 
proper  position  on  the  table  of  the  machine,  being  located  by 
two  plugs  B  fitting  into  previously  drilled  holes  in  the  base 
of  the  cylinder  castings,  and  held  in  position  by  clamping 
screws  C.  The  pistons  D  are  then  connected  by  the  regular 
piston  pins  to  special  connecting-rods  K.  These,  in  turn,  are 
fastened  by  a  universal  joint  to  the  oscillating  driving  shafts 
held  in  the  head  F  of  the  machine,  which  are  oscillated  by  the 
train  of  gears  G  and  shaft  //. 

This  yoke  or  head  F  which  comprises  one  casting  is  oper- 
ated by  a  connecting-rod  /  fastened  to  the  lower  extension  of 
the  yiike  and  receiving  motion  from  a  crankshaft  similar  to 
that  used  in  an  auto- 
mobile engine.     This 
single-throw      crank- 
abaft    is    driven    by 
pulley  J. 

At  the  same  time 
that  the  yoke  is 
being  oscillated,  the 
pistons  are  also  os- 
cillated. This  Is  ac- 
compllsbci)  by  means 
of  the  ball-jointed 
arms  U  which  are 
given  a  Blight  twist- 
ing motion  owing  to 
the  oscillation  nf  the 
yoke,  and  conse- 
quently give  a  -tllght 
bark  and  forth  move, 
ment  to  the  arm  K; 


this  arm  is  con- 
nected to  the  first 
gear  G  in  the  row 
and  through  inter- 
mediate gears,  drives 
all  the  other  gears 
in  the  line  which,  of 
course,  are  con- 
nected to  the  uni- 
versal joint  that  car- 
ries the  special  con- 
necting-rods. The 
pistons  are  moved  up 
and  down  at  the  rate 
of  150  strokes  per 
minute,  and  it 
requires  twenty 
minutes  to  lap  eight 
cylinders,  pistons 
an'i  piston  rings.  In 
urdLT  to  make  150 
strokes,  it  is  neces- 
sary that  the  yoke 
itself  turn  over  300 
times,  giving  150 
strokes  for  each  casting,  there  being  two  en  bloc  cylinder  cast- 
ings lapped  at  the  same  time. 

The  lapping  mixture  consists  of  a  fine  grade  of  ground 
glass  mixed  with  kerosene,  which  is  applied  to  the  pistons  by 
means  of  a  brush  In  the  machine  shown  to  the  right  the 
pistons  are  raised,  to  show  how  the  special  connecting-rods 
are  fastened  to  them,  and  the  illustration  also  shows  how 
the  casting  is  located  and  held  down  on  the  bed  of  the  ma- 
chine. One  man  russ  the  two  machines  and  turns  out  an 
average  of  twelve  cylinder  castings  per  hour,  finish-lapped 
and  ready  for  assembling.  Before  assembling,  however,  the 
ground  glass  lapping  mixture  is  removed  by  immersing  the 
casting  in  benzine. 

Pneumatic  Press  for  Inserting-  Valve  Tappet  Bushlnirs 
An  efficient  method  of  inserting  valve  tappet  bushings  In 
crank-cases  for  Hupp  four-cylinder  engines  is  shown  In  Fig. 
3.  This  device  is  operated  on  the  toggle  principle,  and  is 
capable  of  exerting  a  pressure  of  3000  pounds  per  square 
inch.  It  required  2800  pounds  to  insert  the  valve  tappet 
bushing.  Compressed  air  is  supplied  through  the  flexible  tube 
A  to  cylinder  C  through  valve  i?.  The  cylinder  carries  an 
extended  boss  which  holds  a  foot  member  that  locates  directly 
under  the  point  where  the  valve  tappet  bushing  is  to  be  In- 
serted and  above  this  is  another  extension  that  acts  as  a  lo- 
cating bracket  tor  the  device.  The  tappet  bushing  D  when 
being  inserted  Is  located  on  a  plug  at  the  lower  end  of  the 

toggle  arm  £'.  which 
is  guided  by  the  yoke 
F  sliding  on  the  post 
O.  The  pressure  Is 
then  directed  onto 
the  bushing  and  the 
strain  is  taken  on  the 
lower  extension  of 
the  cylinder,  remov- 
ing all  strain  from 
the  crank-case  when 
Inserting  the  bush- 
ing. This  method  of 
Inserting  valve  tap- 
pet bushings  Is  su- 
perior to  a  screw^  or 
arbor  press,  because 
of  the  fact  that  no 
strains  whatever  arc 
set  up  In  the  crank- 
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case  and  the  bushings  are  also 
set  much  more  quickly.  The 
device  is  suspended  from  an 
arm  fastened  to  a  post  through 
a  rope  so  that  it  can  easily  be 
swung  around  from  place  to 
place,  or  from  bushing  to  bush- 
ing. It  has  greatly  facilitated 
the  insertion  of  valve  tappet 
bushings  in  this  plant. 

Line-reaming  Crank-cases— 
Crankshaft  Bearings 

A  unique  type  of  special  ma- 
chine for  line-reaming  the 
crankshaft  bearings  in  alum- 
inum crank-cases  is  shown  in 
Figs.  2  and  4,  the  latter  illus- 
tration showing  a  closer  view 
of  the  reaming  end  of  the  ma- 
chine. This  machine  is  driven 
by  a  li/l>-horsepower  motor,  the 
power  being  transmitted  to 
the  lower  shaft  A  through  a 
Worm  and  worm-wheel,  thence 
to  the  spindle  of  boring-bar  B 
by  a  belt  as  illustrated.  The 
spindle  which  carries  the  bor- 
ing-bar is  operated  at  a  speed 
of  300  revolutions  per  minute. 
The  boring-bar  carries  single- 
point  cutting  tools. 

The  pulley  C  slides  on  the  lower  shaft  and  the  head  D  is 
driven  along  the  base  of  the  machine  by  a  lead-screw,  which, 
in  turn,  is  driven  from  the  worm  previously  referred  to  by  a 
vertical  shaft  and  a  pair  of  bevel  gears.  The  handwheel  E 
is  used  for  operating  this  boring  head  by  hand  when  setting 
up  the  machine. 

As  a  rule,  crankshaft  bearings  are  finished  by  line-reaming, 
but  instead  of  single-point  cutting  tools,  reamers  are  used. 
It  is  generally  conceded  by  those  who  have  had  experience 
in  this  class  of  work  that  a  reamer  does  not  in  any  case  give 
as  truly  a  cylindrical  hole  as  does  a  single-point  cutting  tool. 
In  fact,  the  single-point  tool  when  properly  held  and  oper- 
ated, can  be  depended  upon  to  give  an  almost  perfectly 
cylindrical  hole.  It  was  for  this  reason  that  the  Hupp  Motor 
Car  Co.,  in  an  endeavor  to  get  truly  cylindrically  bored  bear- 
ings, designed  this  special  machine  in  which  the  boring-bar 
F  carries  three  single-point  cutting  tools  G.  There  are  three 
bearings  that  have  to  be  machined.  The  supports  or  arms  H 
carry  hardened  and  ground  bushings  in  which  the  boring-bar 
F  rotates.  This  boring-bar,  as  previously  mentioned,  is  ro- 
tated at  a  peripheral  speed  of  300  revolutions  per  minute 
and  traversed  at  a  feed  of  about  1/64  inch  per  revolution. 

D.  T.  H. 
*     *     * 

EXTINGUISHING   FIRES   WITH    SAWDUST* 

At  first  thought  it  might  appear  absurd  to  attempt  to  ex- 
tinguish a  fire  by  sprinkling  sawdust  upon  it.     "Adding  fuel 


Pneumatic   Press  for  inserting  Valve  Tappet  Bushings 
Crank-cases   without  distorting   the    Crank-case 


to  the  flames" 
matter  of  fact,  how- 
ever, sawdust  is 
quite  efRcacious  un- 
der certain  condi- 
tions, if  properly  ap- 
plied; and  it  is  par- 
ticularly well 
adapted  for  extin- 
guishing small  fires 
in  oils  and  other  in- 
flammable  liquids. 

It  is  well  known 
that  combustion  can- 
not continue  in  the 
absence    of    oxygen. 


a    time-honored    figure    of    speech.      As    a 


and  nearly  every  one  has  at 
some  time  or  other  smothered 
a  small  fire  by  covering  it  with 
a  heavy  cloth  or  some  similar 
object,  and  thus  excluding  the 
air.  Anyone  who  has  seen  a 
fire  in  a  pile  of  sawdust  has 
doubtless  observed  that  after 
the  outer  surface  of  the  pile 
has  burned  over,  the  remainder 
merely  smolders,  and  seldom 
shows  a  flame.  This  is  due  to 
the  fact  that  the  sawdust  parti- 
cles pack  together  too  closely 
to  allow  air  to  penetrate  the 
surface  of  the  pile  freely 
enough  to  support  the  combus- 
tion actively.  It  is  this  char- 
acteristic feature  of  sawdust 
that  gives  it  value  as  an  ex- 
tinguishing agent.  It  smothers 
the  flames  in  the  same  manner 
as  a  blanket,  by  excluding  the 
air. 

Sawdust  may  be  successfully 
used  for  extinguishing  burn- 
ing gasoline  that  has  been 
spilled  upon  floors  or  on  the 
ground;  but  it  is  of  compara- 
tively little  value  in  the  treat- 
ment of  gasoline  fires  in  large 
tanks,  because  it  is  almost  impossible  to  spread  the  sawdust 
over  the  entire  surface  before  some  of  it  sinks  to  the  bottom, 
exposing  the  surface  at  these  points  and  allowing  the  liquid 
to  re-ignite.  It  is  far  more  useful  in  connection  with  liquids 
such  as  heavy  oils,  lacquer,  japan,  and  melted  wax,  because 
it  floats  upon  the  surface  of  fluids  of  this  type,  and  blankets 
them  quite  effectually. 

The  value  of  sawdust  as  an  extinguishing  agent  can  be 
considerably  increased  by  the  addition  of  a  certain  propor- 
tion of  bicarbonate  of  soda  (familiarly  known  as  "baking 
soda").  This  substance  when  exposed  to  heat  gives  off  car- 
bon dioxide  gas,  which  materially  assists  in  preventing  the 
access  of  air.  A  mixture  composed  of  ten  pounds  of  bicar- 
bonate to  one  bushel  of  sawdust  has  been  found  to  be  satis- 
factory, and  tests  have  shown  that  by  the  use  of  this  mixture 
fires  may  be  extinguished  more  quickly  and  with  a  smaller 
amount  of  material  than  when  sawdust  is  used  alone. 

The  character  of  sawdust  appears  to  have  little  effect  upon 
its  fire-extinguishing  properties.  Wet  and  dry  sawdusts,  from 
both  hard  wood  and  soft  wood,  have  been  tried  with  equally 
effective  results.  The  sawdust  should  not  be  too  fine,  and  it 
should  be  applied  as  quickly  as  possible,  so  as  to  cover  the 
entire  surface  of  the  liquid.  The  application  may  be  most 
effectively  made  by  the  use  of  a  broad,  flat  shovel  similar  to 
a  snowshovel. 

As  a  precaution  against  fire  in  sawmills  and  other  plants 
where  dry  sawdust  collects  in  considerable  quantities,  it  may 
sometimes  be  advisable  to  sprinkle  sodium  bicarbonate  upon 

the  sawdust  piles  at 
intervals.  If  a  pile 
so  treated  were  to 
become  ignited,  the 
bicarbonate  would  be 
of  material  assist- 
ance in  checking  the 
combustion. 

Other  substances 
may  be  even  more  ef- 
fective than  sawdust 
for  smothering 
flames,  but  few 
things  could  excel  it 
in  the  features  of 
cheapness  or  ease  of 
application. 
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PROFILING  OPERATIONS  AT  FACTORY  OF  SAVAGE  ARMS  CO.* 


INGENIOUS    FIXTURES    AND    FORMERS    USED    FOR    PROFILING    RIFLE    AND    PISTOL    PARTS 

BY    FRANKLIN   D.    JONESt 


OWING  to  the  irregular  shapes  of  many  rifle  and  pistol 
parts,  a  great  many  profiling  operations  are  necessary 
in  connection  with  their  manufacture.  In  the  plant  ot 
the  Savage  Arms  Co.,  Utica,  N.  Y.,  the  profiling  practice  has 
been  developed  to  a  high  degree  of  efficiency  and  many  in- 
genious fixtures  and  formers  are  used.  This  article  is  de- 
scriptive of  some  of  the  more  important  and  unique  operations. 
Profiling'  Inside  of  Ping-er  Lever 
The  method  of  profiling  the  inside  opening  of  the  finger 
lever  (such  as  is  used  on  the  '99  model  action)  is  illustrated 
in   Fig.   1.     A  concave  cutter  is  used   to   form   a  convex   sur- 
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face  on  the  work.  The  li.'Vcr  is  held  In  the  fixture  by  clamps 
A  which  are  forced  downward  by  the  eccentric  clamps  B.  and 
it  Is  located  by  the  two  rods  C  and  pin  I).  The  latter  enters 
the  pivot  hole  of  the  lever  and  rods  C  extend  beneath  the  left 
clamp  A  and  bear  against  the  left  side  of  the  lever.  The 
opposite  side,  which  has  been  rouKh-mllled  by  n  previous 
operation.  Is  held  firmly  Into  contact  with  the  fixture  by  rods 
C  which  are  forced  Inward  by  an  eccentric  lever  E  that  bears 
against  a  yoke  connecting  the  two  rods. 

The  former  F.  which  Is  engaged  by  guldc-pIn  O  and  controls 
the  movement  of  the  cutter,  has  a  plain  rectangular  opening 
which,  of  course,  conforms  to  the  shape  of  the  hole  to  be 
milled  In  the  finger  lever.  When  the  profiling  operation  Is 
completed,  clamps  A  are  withdrawn  by  means  of  handles  H 

•  For  Informf»tt«*n  on  thp  fnnnnfarlnrc  of  Ihp  RamKr  rldp  prprtotiiilr  piih- 
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SO  that  the  lever  can  be  lifted  off  the  locating  pin  D.  As  will 
be  seen,  the  former  can  be  adjusted  laterally  if  for  any 
reason  this  should  be  necessary. 

Profiling'  Outside  of  Finger  Lever 
After  the  inside  of  the  finger  lever  is  milled,  as  described 
in  the  preceding  paragraph,  the  outside  surfaces  are  finished 
as  indicated  by  Fig.  2  and  the  diagram  Fig.  5.  As  the  finger 
hole  end  of  the  finished  lever  is  quite  narrow,  it  is  necessary 
to  have  the  lever  accurately  located  laterally  so  that  one  side 
will  not  be  thicker  than  the  other.  The  lever  is  located  in 
the  fixture  by  the  inside  of  the  finger  hole  and  the  pivot  pin 


Fig.    2.      Profiling  Outside  of  Rifle  Finger  Lever 
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hull'.  ISloik  .1  aocurattly  fit.<i  the  fingor  hole  and  Is  located 
by  pins  B  inserted  In  the  base  of  the  fixture.  This  block  has 
a  projecting  flange  at  the  top,  which  is  forced  down  onto  the 
lever  by  bolt  C,  thus  clamping  the  lever  flrmly  In  place.  The 
location  and  length  of  the  profiling  cut  are  indicated  by  the 
arrows  a  and  6  In  Fig.  5,  and  the  surfaces  of  the  former  F 
which  are  used  are  shown  by  the  arrows  h,  and  6,.  After  a 
lever  is  profiled.  It  Is  removed  from  the  fixture  by  loosening 
clamp  lever  K  and  turning  bolt  C  until  Its  flat  sides  are 
aligned  with  the  slot  In  block  A  :  the  latter  Is  then  lifted  off 
the  locating  pins.  As  the  end  li  is  cylindrical  and  has 
small  shoulders.  It  Is  milled  by  a  formed  cutter  in  a  Lincoln 
type  milling  machine. 

Still  another  profiling  operation  on  the  finger  lever  is 
shown  In  Fig.  3  and  by  the  diagram  Fig.  6.  One  continuous 
cut  Is  taken  as  Indicated  by  arrow  a  to  form  the  edges  of  that 
end  of  the  lever  which  enters  the  receiver  and  connects  with 
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Fig.   S.     Dia^am   illustrating  Profiling   Operation   shown  in  Fig.   2 

the  breech-bolt.  The  surfaces  at  the  extreme  end  must  be  ac- 
curately machined,  as  this  end  enters  between  the  breech-bolt 
and  a  lug  on  the  receiver  (when  the  action  is  closed)  to  form 
a. solid  support  for  the  bolt. 

The  lever  is  located  by  pin  A  which  enters  the  pivot  pin 
hole,  and  also  by  a  small  boss  or  pin  at  B  (see  Fig.  6)  which 
is  solid  with  the  lever  and  enters  a  hole  in  the  base  of  the 
fixture.  (This  pin  engages  a  cam  slot  in  the  breech-bolt 
when  the  rifle  is  assembled.)  The  lever  is  held  by  a  clamp 
C  which  is  forced  downward  by  a  screw  and  lever  D.  The 
circular  edge  of  the  lever  which  is  beneath  this  clamp  is 
machined  in  a  separate  operation  by  a  formed  cutter,  a 
Lincoln  type  machine  being  used.  The  former  F  is  a  plain 
type,  shaped  to  correspond  with  the  surface  to  be  milled,  and 


Fig.    6.     Diagram   illustrating  Profiling   Operati( 
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the  path  of  the  guide-pin  is  shown  by  the  arrow  Oj.  To  re- 
move the  finished  work,  clamp  C  is  withdrawn  by  handle  'E. 
after  being  loosened,  so  that  the  lever  can  be  lifted  off  the 
locating  pin. 

Profiling  Operations  on  a  Rifle  Receiver 
The  profiling  operation  illustrated  by  the  halftone  Fig.  4 
and  the  diagram  Fig.  7  is  on  the  receiver  of  a  rifle  of  the  '99 
model.  Two  separate  cuts  are  taken  by  different  cutters  held 
in  the  two  spindles.  One  cut  a  forms  a  guide  way  for  the 
breech-bolt  when  the  action  is  being  opened  or  closed,  and 
the  other  cut  6  extends  from  the  lever  support  back  to  the 
trigger  slot.  When  taking  the  longer  cut  a,  a  cutter  is  used 
that  will  mill  a  slot  of  the  required  width  and  the  path  of 
the  guide-pin  along  the  former  F  is  shown  by  the  arrow  a,. 
The  projecting  part  C  of  the  former  is  simply  a  guard  to  pre- 
vent the  cutter  from  striking  end  D  of  the  receiver  when  it 
Is  being  removed  at  the  completion  of  the  cut.  Plate  L  also 
forms  a  guard  and  prevents  the  cutter  from  striking  the  tang 
J.  Before  taking  the  shorter  cut  6,  the  plate  G  is  swung 
across  the  former  slot  (as  indicated  by  the  dotted  lines)  and 
acts  as  a  stop  for  tlie  guide-pin  so  that  the  cut  will  be  started 


at  the  correct  point.  This  plate  swivels  on  screw  H  and  rests 
against  a  pin  K.  A  small  screw  in  the  end  of  plate  G  pro- 
vides an  accurate  adjustment.  The  curve  at  the  beginning 
of  cut  6  is  equal  to  the  radius  of  the  cutter  used. 

The  receiver  is  located  for  this  operation  by  a  pin  in  the 
base  of  the  fixture  at  S  which  enters  the  sear  pin  hole,  and 
also  by  a  pin  at  M  which  enters  the  lever  pivot  hole.  The 
work  is  further  supported  and  located  by  a  plunger  N  which 
is  pushed  into  the  trigger  slot  by  lever  0.  The  plunger  is 
clamped  in  position  by  the  lever  Q  and  the  receiver  is  held 
down  against  the  base  of  the  fixture  by  clamp  R. 

Fig.  8  shows  how  the  cartridge  guide  slot  is  milled  in  the 
receiver.  This  is  a  narrow,  straight  slot  about  3/32  inch 
wide  and  2%  inches  long,  on  the  right  side  of  the  receiver, 
which  holds  the  cartridge  guide.  (This  cartridge  guide,  in 
conjunction  with  the  magazine  carrier  and  ejector,  holds  the 
cartridge  in  the  proper  position.)     The  receiver  is  located  by 


Fig.    7,     Diagram  of  Profiling  Operation  illustrated  in  Fig.   4 

the  left  side  and  the  upper  surface.  The  clamp  screw  oper- 
ated by  handle  .4  forces  the  receiver  against  the  vertical  wall 
of  the  fixture  and  it  is  held  upward  against  locating  lug  B  by 
a  bar  C  on  the  under  side,  which  is  raised  by  cam-lever  D.  As 
the  slot  is  straight,  the  former  F  simply  has  a  straight,  rec- 
tangular opening.  The  cutter  is  located  in  the  correct  verti- 
cal position  by  bar  G  which  engages  a  notch  in  slide  J  and 
is  operated  by  lever  H. 

The  gage  for  testing  the  accuracy  of  this  operation  is  shown 
in  Fig.  9  with  a  receiver  in  place.  The  receiver  is  located  in 
the  gage  by  the  same  surfaces  against  which  it  was  held  in 
the  fixture,  that  is,  by  the  left  side  and  top.  After  the  re- 
ceiver is  placed  in  the  gage,  bar  A  is  swung  around  and  the 
slotted  end  engages  the  locking  post  B.     The  receiver  is  held 


Fig.    8.      Profiling    Cartridge    Guide    Slot 
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Fig:.    9.     Gage   for   testing  Accuracy  of   Cartridge   Guide   Slots 


downward  and  laterally  by  the  screws  C  and  D.  The  width 
of  the  slot  and  its  location  is  tested  by  the  combination  finger 
and  flush  gages  F  and  F,.  These  gages  have  a  cylindrical 
fitting  in  block  G  and  the  inner  ends  are  provided  with 
fingers  which  project  at  right  angles  and  serve  to  gage  the 
width  of  the  slot  when  they  are  turned  around  in  it.  If  the 
shoulders  at  H  are  flush  with  the  gage  body,  they  show  that 
the  slot  is  at  the  proper  depth  at  both  ends. 


Fif.    10.     Proflling   Scat   for   Cartridge   Ejector 

The  method  of  milling  the  mortise  or  slot  which  forms  a 
seat  for  the  ejector  is  Illustrated  in  Fig.  10.  This  slot  Is 
slightly  tapering  and  is  at  an  angle  with  the  side  of  the  re- 
ceiver; hence,  the  latter  is  held  at  an  angle  in  the  fixture  as 
the  illustration  shows.  The  former  F  has  a  plain,  tapering 
Blot  which  gives  the  required  shape.  Before  this  seat  is 
profiled,  clearance  holes  are  drilled  at  each  end  of  the  slot 
for  the  profiling  cutter.  Uoughlng  and  flnishing  cutters  are 
used.     The  Illustration  shows  tli'    finisliiiii,'  i  uttrr  in  position. 


the  spindle  and  slide  carrying  the  roughing  cutter  having 
been  moved  to  the  left.  The  depth  of  the  cut  is  regulated  by 
plunger  O  which  engages  the  depth  notch  in  slide  J  attached 
to  the  spindle  slide.  When  plunger  G  is  withdrawn  by  handle 
II.  the  slide  is  forced  upward  by  a  spring,  far  enough  to  clear 
the  fixture  so  that  it  can  quickly  be  moved  away  from  the 
working  position  when  the  cut  is  completed. 

Profiling'  with  Combination  Former 
A  very  Interesting  and  unusual  profiling  operation  is  shown 
in  Figs.  11  and  12.     The  work  is  the  action  slide  for  an  auto- 
matic rifle  of  the  1914  model.     The  operation  consists  in  tak- 
ing first  a  shallow  cut  as  indicated  by  the  shaded  area  at  A, 


Fig.    12.      Diagra 


.   showing  Nature   of   Profiling   Operation 
illustrated   in   Fig.    11 


Fig.  12,  and  then  a  second  cut  as  indicated  at  B.  These  sur- 
faces must  be  accurately  machined  both  as  to  location  and 
depth.  A  combination  type  of  former  is  used,  and  when  taking 
the  first  cut  A,  plate  F  on  the  former  is  in  the  working  posi- 
tion. This  plate  swivels  about  screw  G  and  is  located  by  a  pin 
H  which  is  inserted  through  the  plate  and  into  the  former 
base.  The  path  of  the  guide-pin  is  indicated  by  the  arrow  a. 
When  the  first  rut  is  completed,  plate  F  is  swung  back  out  of 
the  way,  and  pl;itt>  /•',  is  placed  in  the  working  position  as  in- 
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dirntod  by  the  dotted  lines.  The  same  pin  //  is  also  used  for 
Idcnting  this  plate.  The  second  cut  B  Is  now  taken,  the  gulde- 
pln  following  path  ^.  The  hook  shaped  end  J  on  the  former 
prevents  the  cut  from  running  out  at  K.  The  long  guard  plate 
//  (see  Fig.  11)  at  the  side  of  the  former  prtncnts  the  oper- 
ator from  moving  the  cutter  over  Into  contact  with  the  left 
side  of  the  former  base.  By  having  guards  of  this  kind,  the 
operator  can  shift  the  cutter-slide  rapidly  and  without  fear 
of  feeding  the  cutter  against  some  part  of  the  work  or  fixture. 
The  slide  la  located  In  the  fixture  by  pin  Ij  at  the  end  and  the 
three  half  pins  along  the  right  edge,  and  It  Is  held  by  a  single 
clamp  which  Is  cut  awny  and  beveled  to  clear  the  cutter. 
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Profiling:  Bolt  of  Automatic  Pistol 
An  interesting  profiling  fixture  and  former  is  shown  in 
Fig.  13.  The  operation  is  on  the  bolt  of  the  automatic  pistol 
and  consists  of  beveling  the  corners  M  (Fig.  17)  of  the  open- 
ing and  cutting  a  round  groove,  as  shown  by  the  shaded  area 
N.  The  bolt  is  held  between  the  plug  A  and  the  end  B  of  the 
fixture,  and  it  rests  on  block  C  which  has  a  circular  seat. 
End  B  is  counterbored  to  receive  the  end  of  the  bolt,  and 
plug  A  has  a  pilot  or  small  projecting  end  which  enters  the 
bore  of  the  bolt.  Lever  D  attached  to  plug  A  passes  through 
a  cam  slot  (similar  In  form  to  a  bayonet  lock)  and  is  used 
to  force  the  bolt  back  Into  the  counterbored  seat  in  block  B. 
The  opening  or  channel  which  Is  to  be  beveled  is  located  In 
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Fig.    14.     Profiling  Dovetail  Seat  for  Side  Plates  of  Pistol  Frames 

a  central  position  by  a  close-fitting  finger  E  which  is  turned 
down  into  the  opening  by  lever  G. 

A  double  former  plate  Is  used  for  this  operation.  When 
beveling  edges  M,  plate  F  Is  in  the  working  position  as  shown 
by  Fig.  13  and  by  the  full  lines  in  Fig.  17.  This  plate  swivels 
about  screw  pin  H  and  Is  located  by  pin  J  which  passes 
through  it.  When  the  edges  have  been  beveled  by  the  taper- 
ing cutter  used  for  this  operation,  the  other  spindle  carrying 
a  cutter  of  different  shape  is  moved  over  to  the  working 
position  and  plate  F  is  swung  back  as  indicated  by  the  dotted 
lines  (Fig.  17).  The  lower  slot  in  the  main  former  F,  is 
then  used  for  profiling  the  seat  JV  at  the  bottom  of  the  bolt. 
Profiling-  Dovetail  Seat  for  Side  Plates  of  Pistol  Frame 

The  vulcanized  rubber  side  plates  for  the  handle  of  a 
Savage  automatic   pistol   are   inserted   into  close-fitting  dove- 
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Fig.    16.     Profiling  Outside  of  Pistol  Frame 

tail  seats.  Figs.  14  and  18  Illustrate  how  these  seats  are 
milled  on  the  profiler.  The  frame  is  located  by  two  circular 
bosses  on  the  lower  side  which  enter  holes  in  the  base  of  the 
fixture.  (These  bosses  are  used  to  locate  the  frame  for 
practically  all  operations,  thus  insuring  accuracy  as  to  the 
relation  between  the  different  surfaces.  After  the  frame  is 
finished  the  bosses  are  removed.)  The  frame  Is  clamped 
downward  against  the  fixture  by  hook  bolts  .'1    (Fig.   14)    at 
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Fig.    16.      Profiling-   Fixture    of    the    Indexing    Type 

each  end.  These  bolts  enter  the  magazine  opening  and  the 
lower  ends  are  attached  to  a  connecting  bar  that  is  forced 
downward  by  a  cam  lever  B.  An  angular  cutter  is  used  and 
the  cut  extends  across  the  bottom  of  the  handle,  then  along 
the  front  side  and  out  across  the  top.     The  former  F  is  open 
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Fig.    17.     Diagram   of   Operation   illustrated   in   Fig.    13 

on  the  right-hand  side  so  the  guide-pin  can  enter  while  the 
cutter  is  in  the  working  position. 

The  fixture  used  for  milling  the  dovetail  seat  on  the  op- 
posite side  of  the  frame  is  similar  to  the  one  just  described, 
except  that  the  method  of  locating  the  -work  Is  different  be- 
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cause  the  circular  bosses  previously  referred  to  are  now  on 
the  upper  side.  A  plan  view  of  this  fixture  is  shown  by  the 
diagram  Fig.  18.  The  frame  is  located  by  the  angular  strip 
A  and  the  boss  B  on  the  side  of  the  frame,  which  enters  a 
circular  seat  in  the  projecting  lug  shown.  The  frame  is 
clamped  against  the  bottom  of  the  fixture  by  two  hook  clamps 
C  and  C,  which  are  operated  by  a  cam  lever  D  the  same  as 
the  clamping  bolts  on  the  fixture  illustrated  in  Fig.  14.     To 


Fig.    19.     Plan  View  of  Profiling  Fixture  shown  in  Fig.   16 

insure  contact  between  the  frame  and  the  end  strip  A,  bolt  C 
and  the  work  is  forced  against  A  (as  indicated  by  the  arrow) 
by  tightening  clamp  E. 

The  path  followed  by  the  cutter  is  shown  by  arrow  a  and 
the  movement  of  the  guide-pin  along  the  former  F  is  indi- 
cated by  arrow  b.  Roughing  and  finishing  cuts  are  taken. 
The  cutters  are  small  and  revolve  very  rapidly.  The  actual 
time  required  for  taking  one  of  these  dovetail  cuts  is  only 
about  five  seconds. 

Profiling  the  Outside  of  a  Pistol  Frame 

The  former  and  fixture  used  for  milling  the  outside  of  an 
automatic  pistol  frame  are  shown  in  Fig.  15.  The  cut  extends 
down  the  handle  on  one  side  as  indicated  by  arrow  a  (Fig. 
19)  and  is  then  continued  on  the  opposite  side  and  around 
the  trigger  guard  as  shown  by  arrow  6.  (The  side  of  the 
trigger  guard  and  surface  D  is  finished  by  a  separate  profiling 
operation.)  The  frame  is  located  by  the  bosses  on  the  lower 
side  which  engage  holes  in  the  fixture  base,  and  it  is  held  by 
clamps  B  and  C,  the  T-head  bolt  E  and  the  plunger  F  which 
is  pushed  in  between  the  top  sides  of  the  frame  by  lever  G. 

The  cutter  is  concave  for  producing  round  edges,  and  rough- 
ing and  finishing  cuts  are  taken.  The  former  F  has  a  guard 
plate  //  on  the  right  side.  When  cut  a  is  cnmpleted  and  the 
guide-pin    and   cutter   are   bcinL  i  ihc 


ri(.  to 


handle  to  the  oppoalte  side  for  taking  cut  6.  this  guard  plate 
prevents  the  slide  and  cutter  from  bring  moved  far  enough  to 
the  right  lo  cause  the  rultrr  to  strike  the  former  along  the 
•Ide  A. 


Indexiner  Type  of  ProflUng  Fixture 
A  profiling  fixture  of  the  revolving  or  indexing  type  is 
shown  in  Fig.  16.  The  operation  is  that  of  milling  the  top 
and  bottom  ends  of  the  magazine  opening  in  the  pistol  frame, 
to  a  depth  of  about  %  inch.  The  frame  is  located  on  the 
circular  faceplate  of  the  fixture  by  the  locating  bosses  previ- 
ously referred  to  and  it  is  held  by  a  T-head  clamp  bolt  A 
which  passes  through  it  and  is  tightened  by  the  handle  B. 
When  one  end  of  the  magazine  is  milled,  plunger  C  is  with- 
drawn and  arm  D  with  the  work,  is  turned  a  half  revolution 
by  swinging  arm  D  over  to  the  opposite  side  of  the  fixture, 
where  plunger  C  engages  another  hole  thus  locating  the  frame 
for  the  operation  on  the  opposite  end  of  the  magazine  open- 
ing. The  profiling  operation  is  simply  that  of  forming  a 
plain  rectangular  surface,  former  F  being  used  to  guide  the 
cutter.  The  metal  between  these  milled  surfaces  at  the  ends 
is  afterward  removed  by  a  shaving  operation  in  the  shaper. 
Profiling  the  Sear  Trip  Seat  in  Pistol  Frame 
The  profiling  operation  Illustrated  in  Fig.  20  is  that  of 
forming  the  sear  trip  seat  in  an  automatic  pistol  frame,  and 
the  surfaces  above  the  sear  trip  seat.  The  nature  of  the 
operation  is  illustrated  by  the  diagrams  A,  B  and  C  in  Fig. 
21,  which  also  shows  a  plan  view  of  the  fixture.  The  sear 
trip  seat,  which  is  about  U  inch  deep,  is  formed  by  two 
separate  cuts  as  shown  by  the  views  A  and  B;  the  sur- 
faces above  this  seat,  which  are  represented  by  the  shaded 
area  at  C.  are  then  milled. 
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A  nittor  in  one  spindle  is  used  for  the  scar  trip  scat,  and 
another  cutter  in  the  other  spindle  for  milling  the  top  sur- 
faces. The  former  plate  F  contains  two  guidepin  holes  (• 
and  //.  Hole  O  is  used  when  profiling  the  seat  (as  at  A  and 
B)  and  hole  H  for  the  other  operation,  the  former  plate  F 
being  indexed  to  locate  either  of  these  holes  in  the  working 
position.  This  plate  swivels  about  the  screw  pin  D  and  Is 
locnti'd  by  the  spring  plunger  E  which  enters  holes  J  and  K 
In  the  former  base. 

The  frame  to  be  profiled  Is  held  against  an  angle-plate  (at- 
tached to  the  base  of  the  fixture)  by  T-head  clamp  bolt  L 
which  passes  through  the  frame  and  Is  tightened  by  lever  U. 
The  liossi'H  on  the  side  of  the  frame  engage  holes  In  the  angle- 
plate  niid  locate  the  frame  In  the  proper  position.  When  mill- 
ing the  .HcHl,  the  former  plate  Is  in  the  position  shown  In  Figs. 
20  and  21;  that  l.^.  with  plunger  /,'  engaging  hole  ./.  thus  lo- 
cnllng  the  fornu-r  hole  (.'  In  the  working  position.  The  cutter 
Is  dropped  down  to  the  proper  depth  by  the  vortical  locating 
device  for  the  spindle  slide  which  was  referred  to  In  con- 
nection with  Fig.  10.  The  guldc-pin  Is  then  traversed  around 
hole  O  but  when  It  reaches  the  corner  n  (see  detail  view  A) 
the  movement  Is  continued  along  a  straight  line,  as  Indicated 
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by  the  arrows,  thus  forming  a  rectangular  slot  as  the  diagram 
shows. 

The  auxiliary  plate  N  on  the  former  is  then  swung  across 
the  end  of  hole  G,  as  shown  by  the  dotted  lines,  thus  blanking 
off  this  end.  The  seat  is  then  finished  as  at  B.  If  plate  N 
were  not  used  and  the  guide-pin  simply  followed  the  slot  in 
the  former,  the  corner  at  a  would  be  rounding  instead  of 
square.  The  end  of  the  plate  N,  however,  causes  the  guide-pin 
and  cutter  to  move  straight  in,  thus  milling  a  square  corner. 

When  the  sear  trip  seat  is  finished,  plunger  E  is  withdrawn 
and  the  plate  is  inde.xed  to  locate  hole  H  in  the  working 
position,  plunger  E  being  engaged  with  hole  K.  A  cutter  in 
the  opposite  spindle,  which  is  located  at  a  higher  level,  is  then 
used  to  mill  the  upper  surfaces  as  indicated  by  the  shaded 
areas  in  view  C. 

In  practically  all  of  the  profiling  operations  described  in 
the  foregoing,  both  roughing  and  finishing  cuts  are  taken. 
Some  of  the  roughing  cuts  are  quite  heavy  but  the  light 
finishing  cuts  which  follow  insure  accurate  and  smooth  sur- 
faces. In  the  profiling  department,  as  well  as  in  other  de- 
partments of  the  Savage  factory,  all  parts  are  carefully  in- 
spected both  by  the  "outside"  department  inspector,  whose 
business  it  is  to  detect  and  prevent  errors,  and  also  by  the 
regular  inspectors,  as   was   explained   in   a   preceding  article. 

TAYLORISM   AND   THE   BONUS   SYSTEM* 

BY    FRANK    RICHARDSf 

I  am  glad  to  note  that  the  industrial  journals,  which  have 
done  so  much  for  the  promotion  of  the  eflBciency  of  machine 
tools  and  of  manipulative  processes,  are  now  disposed  to  turn 
their  attention  to  the  worker  himself,  upon  whom  the  ulti- 
mate success  of  all  methods  must  depend.  Just  now  the 
American  industrial  fad — and  it  is  practically  confined  to 
America  and  must  have  its  run  here  as  other  American  fads 
do — is  scientific  management.  The  beginning  of  the  so-called 
scientific  management,  which  is  still  much  more  written 
about  than  practiced,  is  Taylorism.  which  has  been  spoken  of 
in  The  Engineer,  London,  as  "a  peculiarly  hideous  method  of 
dehumanization,"  a  characterization  which  I  think  fits  it  well. 
Far  from  having  the  ultimate  effect  of  promoting  industrial 
conditions  in  the  interest  of  either  employer  or  employe,  it 
deliberately  brings  about  the  degradation  and  belittlement 
of  the  individual  American  workman,  it  is  inimical  to  the 
development  of  skill  and  paralyzes  all  incentive. 

It  is  fortunate  for  the  system  that  it  has  had  many  and 
zealous  advocates  whom  Mr.  Taylor  has  hypnotized — I  use 
the  word  deliberately — who  have  written  voluminously  con- 
cerning the  workings  of  the  system,  and  have  spread  their 
own  stories  as  to  what  has  been  accomplished  under  it,  while 
few  or  none  have  had  the  time  or  the  interest  to  put  forth 
their  views  and  experiences  in  opposition,  so  that  Taylorism 
and  so-called  scientific  management  stand  before  the  public 
almost  entirely  upon  ex  parte  testimony,  and  it  would  seem 
that  any  honest  statements  of  opposing  views  should  not  be 
too  hastily  squelched. 

Speaking  now  a  little  more  precisely:  Under  the  Taylor 
system  the  doing  of  all  work  is  to  be  planned  in  detail  for 
the  workman,  and  every  move  he  is  to  make  in  doing  a  cer- 
tain job  is  prescribed  for  him,  with  or  without  the  time  in 
seconds  for  each  motion.  This  schedule  is  to  be  followed  abso- 
lutely. Mr.  Taylor  has  said  before  the  American  Society  of 
Mechanical  Engineers  that  the  workman  should  be  required 
to  do  his  work  so  exactly  as  prescribed,  that  if  at  any  time  he 
saw  a  quicker  or  a  better  way  of  doing  the  work,  that  way 
must  be  ignored.  I  do  not  know  that  Mr.  Taylor  has  ever 
said  that  the  less  a  man  knows  about  his  work  the  better, 
but  the  man  who  knows  nothing  at  all  would  seem  to  be  his 
ideal  workman.  What  incentive  could  there  be  under  the 
Taylor  system  for  any  man  to  do  wath  his  might  what  his 
hand  found  to  do? 


•  For  other  articles  on  scientlBc  manngement.  Ilie  bonus  system,  and  aUled 
subjects  published  in  M.vchinp:bt.  see  nlso  '■Some  Good  Uesulls  Obtained  by 
the  Bonus  Plan."  b.v  W.  L.  Myles.  December,  1912;  "Industrial  Administra- 
tion and  ScientiBc  Management,"  by  F.  K.  Cardullo,  July,  August  and  Sep- 
tember, 1912;  "Scientitle  Management  from  a  Social  and  Economic  Stand- 
roint,"  June,  1912;  "Industrial  Efficiency,"  by  II.  U  Gnntt.  May,  1912; 
"Task  Work — the  Basis  of  Proper  .Management."  December,  1911;  and  "The 
Utilization   of  Labor,"   by  H,    U   Gantt,   April,    1007, 

t  Address:    229  W.  135th  St,,  New  York  City. 


The  Bonus  System 

Another  fundamental  feature  of  scientific  management 
which  is  much  bragged  about  is  the  "bonus  system  of  reward- 
ing labor."  A  self-respecting  workman  never  wants  to  be  re- 
warded, but  just  honestly  paid  for  his  work.  The  bonus  sys- 
tem dodges  the  honesty.  It  is  a  singular  fact  that,  so  far  as 
I  know,  only  machinists  and  workers  in  trades  allied  to  them, 
have  been  regarded  as  such  simpletons  as  to  make  it  safe  to 
propose  the  bonus  system  to  them.  Of  course,  no  one  has 
ever  had  the  hardihood  to  propose  the  bonus  system  of  re- 
warding labor  to  the  collar  girls  of  Troy,  to  the  glove  workers 
of  Gloversville,  to  the  hat  makers  at  Danbury,  at  the  knitting 
mills  of  Cohoes,  the  textile  mills  of  Lowell,  Lawrence  and 
Fall  River,  nor  among  the  garment  workers  of  New  York.  In 
such  places  as  these  the  worker  is  paid  for  just  what  he  does, 
and  according  to  the  amount  of  work  accomplished.  It  he  is 
paid  a  certain  sum  of  money  for  a  specified  quantity  of  work 
he  is  paid  50  per  cent  more  money  for  50  per  cent  more  work, 
and  so  on  according  to  the  work  done. 

Under  the  bonus  system  a  certain  rate  of  pay  is  fixed  for 
a  certain  amount  of  work  done  in  a  given  time,  say  a  day; 
then  if  the  man  does  more  than  the  stipulated  amount  in  the 
given  time,  entirely  through  his  own  exertions  and  with  the 
employer  getting  the  benefit  of  the  increased  productivity  of 
his  plant,  he  is  not  paid  at  the  same  rate  for  the  additional 
amount  of  work  done,  but  is  given  a  "bonus"  amounting  usu- 
ally to  one-half — sometimes  less  and  seldom  more — or  the 
additional  amount  fairly  earned.  To  put  it  in  plain  figures: 
if  a  man  is  paid  $3  for  producing  100  pieces  of  a  certain 
product  in  a  given  time,  he  should  be  paid  $4.50  if  he  pro- 
duces 150  pieces  in  the  same  time;  and  he  would  be  paid  at 
that  rate  under  the  system  ruling  in  the  factory  towns  above 
mentioned.  Under  the  "bonus  system  for  rewarding  labor" 
he  would  be  paid  $3.75  or  less.  It  is  astonishing  that  such  a 
system  should  have  had  even  temporary  acceptance  anywhere. 
If  I  misrepresent  the  system  in  any  way  I  would  be  glad  to 
be  corrected.  If  the  system  is  essentially  honest  I  would  like 
to  have  it  proved  to  me. 

GRAPHITE  AS  A  LUBRICANT  FOR  BALL  BEARINGS 

Experiments  conducted  by  Prof.  W.  F.  M.  Goss  indicate  that 
a  combination  of  graphite  and  lard  oil  makes  a  lubricating 
mixture  which,  when  ap"plied  to  ball  bearings,  will  accomplish 
everything  that  lard  and  oil  will  do,  and  which,  at  the  same 
time,  gives  a  lower  frictional  resistance  and  permits  a  large 
increase  in  the  load  ^vhich  the  bearings  will  carry.  Kerosene 
or  light  oil,  when  mixed  with  graphite,  is  stated  to  be  an 
effective  lubricant  for  ball  bearings  operated  under  light  or 
medium  pressures.  An  English  ball  bearing  manufacturer 
points  out,  however,  that  in  his  experience  the  use  of  graphite 
for  the  lubrication  of  ball  and  roller  bearings  is  detrimental, 
because  graphite  will,  in  the  long  run,  lap  away  the  surfaces 
of  the  balls  and  races  and  destroy  the  bearing.  Ball  bear- 
ings, he  says,  require  no  lubrication  in  the  ordinary  sense  of 
the  term,  but  it  is  very  essential  that  a  greasy  film  be 
present  over  the  bright  steel  parts  to  prevent  rust.  Pure 
mineral  grease  of  the  consistency  of  vaseline  is  recommended 
by  this  manufacturer  for  that  purpose.  This  grease  must  be 
free  from  acid  and  should  not  attract  moisture  from  the 
atmosphere. 

*     *     * 

SUBMARINE  POWER  CABLE 
The  submarine  cable  recently  laid  between  Sweden  and 
Denmark  will  enable  electric  energy  obtained  from  Swedish 
water  falls  to  be  sold  in  Denmark.  The  sound  which  divides 
the  two  countries  is  only  between  five  and  six  miles  wide  at 
the  narrowest  point  where  the  electric  power  cable  is  laid. 
The  current  is  transmitted  from  the  power  stations  to  a  point 
on  the  Swedish  side  of  the  sound  at  50,000  volts.  At  this 
point  it  is  transformed  to  25,000  volts  and  transmitted  by  an 
underground  cable  three  miles  long  to  the  coast  line,  where 
the  submarine  cable  conveys  the  current  across  to  the  Danish 
coast;  from  there  it  is  transmitted  for  about  a  mile  by  an 
underground  cable  and  then  again  transformed  to  50,000  volts. 
From  this  point,  the  current  is  carried  to  Copenhagen  by  over- 
head conductors. 
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NEW  EUROPEAN  TRADE  ALIGNMENTS 

Some  statistics  of  the  machine  tool  industry  in  Europe  are 
particularly  interesting  at  present,  and  induce  us  to  con- 
sider whether  this  trade  after  the  war  will  revert  to  its  old 
channels  or  find  new  ones.  The  total  value  of  German  ma- 
chine tools  manufactured  during  recent  years  has  been  esti- 
mated at  155,000,000  annually,  of  which  $15,000,000  repre- 
sents the  exports.  Russia,  Austria  and  France  have  alone 
taken  about  one-half  of  these  exports — Russia  about  $3,000,000, 
France  about  $2,500,000.  Great  Britain  has  also  bought  heavily 
of  German  machine  tools. 

The  total  exports  of  all  kinds  of  machinery  from  Germany 
have  recently  exceeded  $250,000,000  a  year,  and  of  these  ex- 
ports the  largest  proportion  has  gone  to  Russia.  There  being 
no  Russian  machinery  manufacturers  to  compete  with,  the 
prices  obtained  there  are  unusually  satisfactory.  The  Russian 
machinery  building  industry  will  develop  slowly,  so  that 
countr>-  will  continue  to  import  both  machine  tools  and 
general  machinery  for  many  years  to  come,  and  of  all  the 
foreign  marhinrry  markets  none  is  larger  nor  more  promising. 
*     •     • 

THE  IMPORTANCE   OP  TOOL  EQUIPMENT 

During  the  past  ten  or  fifteen  years,  in  which  machine 
tools  and  machine  shop  practice  have  been  highly  developed, 
many  features  have  been  Introduced  which  have  made  it 
possible  to  obtain  not  only  a  greater  output,  but  one  with 
much  closer  limits  of  accuracy  than  before.  In  certain  lines, 
the  possible  Increase  in  output  is  so  marked  as  to  exceed  all 
expectations  of  a  dozen  years  ago.  However,  accuracy  and 
capacity  of  machine  tools  are  not  the  only  reciulrements  for 
obtaining  the  best  results  as  regards  both  quality  and  quan- 
tity of  output.  The  machine  tool  may  be  almost  perfect,  and 
vft  comparatively  little  Is  gained  If  the  methods  of  holding 
the  work  and  presenting  the  tools  to  It  arc  not  up  to  the 
standard  of  the  machine  Itself;  but  these  factors  are  neg- 
lected In  many  machine  shops,  and  the  high  quality  of  the 
product  made  possible  by  the  machine  Is  not  obtained.  It 
U  true  that  many  machine  shops  hove  planning  drportmonts 
wh'To  efficient  tools  ore  designed  and  where  the  methods 
and  appliances  which  are  to  bo  used  In  the  manufacturing 
work  are  caref\illy  considered,  but  In  most  shops  the  work- 
men, with  or  without  the  assistance  of  the  foreman,  still  are 
left  to  devise  for  themselves  the  methods  by  whloh  the  work 


is  to  be  held  and  machined,  especially  in  the  case  of  turning 
and  boring  operations. 

With  exceptionally  skilled  workmen,  this  method  may  an- 
swer, but  in  the  majority  of  cases,  especially  in  interchange- 
able manufacture,  where  the  men  are  trained  in  the  use  of 
but  one  machine,  it  is  seldom  possible  for  the  machinist  to 
obtain  the  experience  necessary  to  consider  both  the  accuracy 
required  and  the  best  means  for  rapid  production.  A  de- 
signer especially  detailed  to  do  this  work  will  be  able  to  ac- 
complish much  better  results. 

Whether  the  planning  of  the  tool  equipment  is  done  by  a 
designer  employed  entirely  on  this  work,  or  by  the  foreman 
and  machinists,  the  articles  on  tools,  arbors,  chucks,  fixtures 
and  other  holding  devices,  which  have  been  published 
monthly  in  Maciii.nery  during  the  past  year,  will  be  found  of 
great  value.  These  articles  describe  fundamental  principles 
and  constitute  the  most  nearly  complete  descriptions  of  tools 
and  devices  for  turning  and  boring  operations  ever  pub- 
lished. In  addition  to  the  articles  applying  specifically  to 
lathe  and  boring  mill  work,  attention  will  be  paid  in  this 
series  to  the  design  of  tools  and  holding  devices  with  refer- 
ence to  their  first  cost  and  the  cost  of  keeping  them  in  repair 
— considerations  which  are  of  prime  importance  in  economical 
shop  management. 

A  very  important  feature  of  these  articles  is  that  the  de- 
vices shown  and  described  are  examples  of  designs  actually 
employed  in  practice  and  successfully  applied  to  productive 
work  in  a  great  number  of  manufacturing  establishments. 
There  is  nothing  of  the  theorist  in  Mr.  Dowd's  methods  of 
describing  the  tools,  chucks  and  fixtures  dealt  with.  The 
descriptions  are  plain,  matter-of-fact  statements,  and  should 
therefore  appeal  with  especial  force  to  the  great  body  of 
men  of  practical  training  who  are  seeking  specific  and  up-to- 
date  information.  The  articles  fill  an  obvious  gap  in  exist- 
ing mechanical  literature  and  are  of  unquestionable  per- 
manent value. 

IMPORTANT  PATENT  LEGISLATION 

The  Senate  of  the  United  States  has  amended  the  Clayton 
anti-trust  bill,  now  pending,  by  forbidding  contracts  relating 
to  patented  articles  that  contain  a  provision  requiring  the 
purchaser  or  licensee  of  a  patented  device  to  use  any  article 
not  protected  by  the  patent,  or  restricting  him  from  using 
any  article  not  so  protected.  Parties  to  such  contracts  are 
liable  to  a  fine  of  $5000  and  imprisonment  for  one  year.  The 
object  of  this  legislation  is  to  prevent  agreements  between 
manufacturers,  dealers  .or  owners  of  patents  and  the  users 
of  same,  by  which  such  artiples  may  be  sold  only  on  con- 
dition that  the  customer  uses  with  them  supplies  that  are 
also  furnished  by  the  manufacturer.  The  provision  is  partly 
an  outcome  of  the  famous  Dick  mimeograph  patent  case,  in 
which  it  was  decided  by  the  Supreme  Court  that  the  users 
of  the  patented  mimeograph  could  bo  prevented  from  using 
any  other  ink  or  supplies  than  those  sold  by  the  manufac- 
turers. It  is  evident  that  if  this  decision  were  allowed  to 
remain  a  precedent,  owners  of  patents  could  control  beyond 
reasonable  limits  the  sale  of  supplies  for  use  in  connection 
with  patented  apparatus,  and  the  amendment  is  a  wise  one. 
There  is,  however,  a  tendency  toward  legislation  forbidding 
trade  agreements  which  apply  to  patented  articles,  while 
similar  agreements  applying  to  non-patented  articles  are  al- 
lowed. Legislative  control  should  apply  to  both  patented 
and   non-patented   products. 

•     *     • 

HIGH-SPEED  DRILLING 

A  phase  of  drilling  practice  which  has  received  compara- 
tively little  attention  until  recently  Is  that  concerning  the 
production  of  very  small  holes.  Plenty  of  drilling  machines 
have  boon  built  for  quickly  drilling  holes  from  one-quarter 
Inch  diameter  up.  but  few  that  would  drive  a  drill  at  efficient 
speed  In  the  very  small  sl7.es.  The  law  of  efficient  drill 
action  holds  opproximntely  true  for  any  diameter  of  drill. 
If  a  high-speed  steel  drill  of  one  Inch  diameter  should  be 
driven  at  the  rote  of  300  revolutions  per  minute,  or  at  a 
peripheral  speed  of  80  feet  per  minute,  then  a  drill  1/32  Inch 
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in  diameter  should  be  run  at  tlie  rate  of  nearly  10,000  revolu- 
tions per  minute  to  attain  the  same  peripheral  speed.  But 
this  speed  was  practically  impossible  with  the  drilling  ma- 
chines having  plain  spindles,  indifferently  balanced  pulleys, 
and  other  defects  tolerable  in  comparatively  slow-running 
machinery. 

The  new  type  of  drilling  machine  capable  of  driving  the 
smallest  commercial  twist  drills  at  efficient  speeds  is  a 
highly  specialized  tool,  built  with  the  precision  of  a  watch 
and  accurately  balanced  throughout.  Ball  bearings  provided 
for  taking  thrusts  rather  than  radial  loads  on  the  spindle  are 
features  of  novelty  to  the  machine  designer  and  user.  The 
result  of  intelligent  design  and  high-grade  w'orkmanship  is 
that  holes  so  small  that  they  can  be  drilled  with  ordinary 
machines  only  by  painstaking  care,  and  then  at  the  cost  of 
many  broken  drills,  are  being  drilled  at  "punching  machine" 
speeds.  Girls  working  at  piece  rates  which  enabled  them 
to  earn  $1.25  to  $1.50  a  day  were  able  to  double  their  earnings 
with  the  new  machines. 

A  feature  of  high-speed  drilling  requiring  accurate  balanc- 
ing is  the  drill  chuck.  The  ordinary  drill  chuck  balanced 
for  speeds  of  2000  to  3000  revolutions  per  minute  was  found 
to  be  out  of  balance  at  10,000  revolutions  per  minute  and 
great  care  had  to  be  taken  to  secure  perfectly  balanced  chucks 
before  satisfactory  results  could  be  obtained.  The  case  is 
interesting  because  the  drilling  machine  has  been  regarded 
as  a  simple  tool  that  could  be  built  anywhere  by  cheap  labor. 
The  fact  is  that  it  is  a  machine  requiring  the  best  design 
and  workmanship  in  order  to  produce  efficiently,  especially  in 
the  small  sizes. 

*  *     * 

DOMESTIC  BALL  BEARING  MANUFACTURE 

The  adage,  "It's  an  ill  wind  that  blows  nobody  good,"  ap- 
plies to  the  European  war  with  reference  to  several  Ameri- 
can industries,  among  which  might  be  mentioned  the 
manufacture  of  ball  bearings.  Previous  to  the  declaration 
of  war  German  makers  possessed  several  advantages,  in- 
cluding lower  labor  cost,  and  had  become  important  factors 
in  supplying  the  American  trade.  Our  makers  of  automobiles 
and  other  products  in  which  ball  bearings  are  used  then 
found  their  supplies  suddenly  cut  off;  but  American  manu- 
facturers quickly  rose  to  the  situation  and  are  providing  for 
the  manufacture  of  balls  and  ball  bearings  in  America  that 
will  equal  in  every  respect  the  best  foreign  products.  Grind- 
ing machines  of  a  semi-automatic  character  are  being  de- 
veloped here  which  will  greatly  reduce  manufacturing  costs, 
and  improved  machinery  is  being  made  which  will  turn  out 
balls  as  cheaply  as  the  German  product,  and  within  limits 
of  one  ten-thousandth  inch. 

The  advantage  of  low-priced  labor  formerly  possessed  by 
foreign  manufacturers  is  likely  to  be  lost  with  the  conclusion 
of  peace.  Some  of  the  least  of  the  misfortunes  which  follow 
war  will  be  increased  living  expenses  and  excessive  taxa- 
tion, which  will  work  out  in  higher  manufacturing  costs. 

*  *     • 

ATMOSPHERIC  CONDITIONS  IN  FACTORIES 

More  and  more  attention  is  being  given  by  architects  and 
factory  engineers  to  the  atmospheric  conditions  in  shops, 
mills  and  factories,  with  special  regard  to  their  effect  on  the 
workers.  The  time  is  long  past  when  manufacturers  believed 
that  employes  could  work  efficiently  in  unheated  shops  dur- 
ing cold  weather,  or  that  they  should  hustle  and  keep  warm 
by  bodily  exertion.  Men  produce  the  most  and  are  best  con- 
tented when  working  in  comfortable  surroundings;  but  heat- 
ing a  shop  in  winter  is  not  all  that  can  be  done  to  contribute 
to  suitable  atmospheric  conditions.  Not  only  should  the  air 
be  at  a  temperature  of,  say,  65  degrees  in  winter  for  com- 
fortable work,  but  it  should  not  vary  much  from  that  tem- 
perature in  summer.  In  other  words,  the  highest  efficiency 
will  be  attained  when  the  temperature  conditions  are  prac- 
tically equable  throughout  the  year.  To  preserve  uniform 
conditions,  the  windows  and  doors  must  be  closed  the  year 
round   and   the  air  heated   in   winter  and  cooled   in   summer. 

Not  only  should  the  air  supplied  to  workrooms  be  heated 
or   cooled,   but   it   should    be   tempered   also   as   regards   the 


moisture  content.  A  great  deal  of  the  bodily  discomfort  ex- 
perienced in  summer  is  caused,  not  by  high  temperature,  but 
by  humidity  or  mugginess.  A  highly  humid  atmosphere  has 
low  moisture-absorbing  capacity,  and  perspiration  dries 
slowly;  hence  the  excess  heat  in  the  body  is  not  rapidly 
dissipated.  It  is  therefore  desirable  that  the  air  be  sup- 
plied to  workrooms  not  only  at  a  uniform  temperature,  but  in 
a  uniform  hygroscopic  condition. 

An  incidental  advantage  of  a  hermetically  sealed  work- 
room in  which  the  air  is  supplied  by  forced  draft  through 
hygroscopic  tempering  appliances  is  the  elimination  of  dust. 
Dust  in  factories  is  an  annoyance,  and  has  a  serious  de- 
teriorating effect  on  many  goods.  It  gets  into  the  bearings  of 
machines  and  causes  excessive  wear;  it  destroys  fine  finish 
and  contributes  to  the  ill  health  of  workmen. 

An  ideal  plant  of  the  future  evidently  will  be  that  in  which 
windows  are  hermetically  sealed  and  doors  are  always  closed. 
The  air,  supplied  at  uniform  temperature  throughout  the 
year,  will  be  moistened  when  too  dry  and  relieved  of  its 
excess  moisture  when  too  wet.  Dust  will  be  eliminated  and 
the  future  workroom  will  thus  be  made  a  dustless  place  of 
ideal  temperature  and  hygroscopic  conditions. 

*  *     * 

STARTING  RIGHT  WHEN  STANDARDIZING 
DESIGNS 

The  internal  combustion  engine  is  one  of  the  most  interest- 
ing of  prime  movers.  Though  simple  in  its  essential  make-up, 
it  offers  many  unusual  problems  in  design  to  both  the  theo- 
retical and  practical  man.  The  one  element  of  valve  opera- 
tion presents  a  valuable  study  in  pure  and  applied  me- 
chanics. The  engine  of  the  multiple-cylinder  type  uni- 
versally used  in  automobile  construction  presents  problems 
of  cam-shaft  design  and  construction  which  have  interested 
some  of  the  best  mechanical  talent. 

Cam-shafts  having  the  inlet  and  exhaust  cams  integral 
with  the  shafts  are  ground  to  shape  on  grinding  machines 
fitted  with  attachments  that  insure  uniformity  of  outline  and 
angular  position.  Not  all  designers  agree  on  what  are  the 
best  shapes  and  the  most  advantageous  angular  positions  of 
the  cams.  These  depend  to  some  degree  on  the  design  of  the 
cylinder  valves  and  connections,  but  whatever  form  of  cam- 
shaft is  adopted  efficiency  of  manufacture  requires  that  a 
standardized  product  shall  be  produced.  In  short,  every  cam- 
shaft shall  be  alike  and  strictly  interchangeable. 

To  produce  accurately  shaped  and  positioned  cams  by 
methods  worked  out  by  the  grinding  machine  builders  is  now 
a  comparatively  easy  matter,  but  the  interchangeable  product 
has  not  always  given  immediate  satisfaction  to  the  automo- 
bile manufacturers,  strange  as  it  may  appear.  The  reason 
is  that  the  standardizing  process  did  not  start  from  the  right 
point.  The  manufacturer's  method  was  to  design  and  build 
a  motor  and  adjust  it  so  that  its  functions  were  performed 
as  perfectly  as  possible.  The  cam-shaft  was  then  taken 
as  the  pattern  for  the  engine  to  be  manufactured.  Drawings 
specifying  the  shape  and  angular  positions  of  the  cams 
were  submitted  to  the  grinding  machine  builders  with 
orders  to  design  the  cam  grinding  attachment  so  as  to  pro- 
duce an  exact  copy. 

The  trouble  with  this  procedure  was  that  any  lateral 
deviation  of  the  roller  or  mushroom  lifters  in  a  plane  at 
right  angles  to  the  cam-shaft  would  affect  the  timing.  That 
is,  a  lateral  displacement  of  the  lifter  was  equivalent  to  a 
change  of  angular  position  of  the  cam.  Hence  it  was  neces- 
sary that  the  model  engine  should  be  built  with  the  lifters 
dead  in  line  in  a  plane  parallel  with  the  cam-shaft  axis.  If 
that  condition  did  not  exist  in  the  model,  the  standardized 
cam-shaft  would  be  bound  to  give  results  different  from  those 
obtained  from  the  model. 

This  illustrates  how  necessary  it  is  in  standardizing  any 
machine  to  make  sure  that  all  its  working  elements  bear  cer- 
tain fixed  relations  to  points,  lines  or  planes  that  will  be  the 
natural  ones  to  work  to  in  manufacturing. 

*  *     * 

There  are  :!(;00  plants  in  the  United  States  melting  brass 
and  bronze,  and  1000  of  these  melt  non-ferrous  alloys 
exclusively. 
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MACHINE   FORGING   GEAR   BLANKS* 

DIES   AND   METHODS  USED  IN    MAKING   VANADIUM    STEEL 
GEAR    BLANKS    IN    THE    FOROING    MACHINE 

BY    DOUGLAS    T     HAMILTONt 

The  working  of  highspeed  and  alloy  steel  in  the  forging 
machine  is  a  comparatively  recent  development,  and  is  one 
of  the  many  indications  of  the  universal  adaptability  of  forg- 
ing machines  to  the  production  of  machine  and  miscellaneous 
parts.  When  a  forging  machine  can  be  utilized,  the  produc- 
tion is  much  greater  than  when  a  steam  hammer  is  used,  and 
the  manufacturing  costs  are  also  much  less.  Fig.  1  shows  a 
vanadium  steel  gear  blank  that  is  produced  in  two  operations 
in  a  4-inch  Acme  forging  machine  in  the  plant  of  Dodge  Bros., 
Detroit,  Mich.  This  gear  blank,  as  the  illustration  shows,  is 
made  from  a  2%-inch  bar  of  vanadium  steel  without  any 
waste  of  stock  whatever,  at  the  rate  of  1100  in  eight  hours. 
A   shows   the  bar  and   gives  some   indication   of   the   amount 
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of  stock  necessary  to  form  the  gear  blank,  while  B  shows  the 
blank  after  it  is  upset  in  the  lower  grooves  of  the  forging 
machine  dies,  shown  in  detail  in  Fig.  4.  C  shows  the  com- 
pleted gear  blank  and  illustrates  how  it  is  produced  without 
any  waste  of  stock. 

Methods  Followed  In  FortfinK  the  Gear  Blank 
The  method  of  forging  vanadium  steel  gear  blanks  is  to 
first  heat  the  2 '/4-inch  bar  of  vanadium  steel  in  the  furnace 
shown  to  the  right  in  Fig.  2  to  a  temperature  of  about  1700  to 
1800  degrees  F.  The  bar  is  then  quickly  removed  from  the 
furnace  and  placed  In  the  lower  impression  A  of  the  forging 
machine  dies  shown  in  Fig.  ?,.  The  machine  is  then  operated, 
and  as  the  lower  plunger  li  advances  it  upsets  the  bar  and 
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Fig.   3.      A   Closer  View   of   the   Forging  Mach 


forms  the  gear  blank  on  the  end  of  it.  as  shown  at  B  in 
Fig.  1.  The  up-^^etting  of  the  tar  cools  it  to  such  an  extent 
that  great  difficulty  would  be  experienced  in  punching  the 
hole  in  this  initial  heat.  The  bar  is  therefore  returned  to 
the  furnace  and  reheated.  While  it  is  being  reheated,  another 
bar  is  removed  from  the  furnace,  and  the  ends  upset  or  the 
hole  punched,  depending  on  how  far  the  forging  operations 
have  been  carried. 

As  soon  as  the  upset  bar  has  been  reheated  to  the  proper 
temperature,  it  is  removed  from  the  furnace  and  placed  in 
the  upper  impression  C  of  the  gripping  dies,  as  shown  in  Fig. 
3.  The  forging  machine  is  again  operated,  whereupon  the 
ram  advances  and  the  top  plunger  D  forces  a  hole  in  the  end 
of  the  bar,  and  at  the  same  time  carries  back  the  metal  re- 
moved to  form  the  hole,  and  attaches  it  to  the  end  of  the 
bar.  This,  of  course,  is  done  in  one  stroke  of  the  forging 
machine.  The  upsetting  generally  requires  two  blows,  the 
number  of  blows   depending   entirely   on   the   temperature   to 
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Fiir.   4.     Vi(>w  Hhowinfr  Conntnirtion  of  Gripping  Dips  and  ljp««tting 

Plungrri  for   making  Vanadium   Stnol   Ooax   Blanki   vrithout 

Waito   of   Stock 

which  the  metal  has  been  heated  before  being  placed  between 
the  gripping  dies.  The  second  blow  on  the  blank  compressea 
the  metal  and  ninkes  a  more  homogeneous  mass.  It  also 
eliminates  flaws  or  Assures  In  the  forging. 

Constrtictlon  o(  Dl»«  and  Punches  for  ForifhiK  »»ear  Blaiika 
Fig.  4  shows  an  elevation  and  plan  view  of  the  forging  ma- 
ill! Ml-  gripping  dies  and  plungers.  By  referring  to  this  lllus- 
Irntlon  it  will  be  seen  that  the  lower  Impression  In  the  grip- 
ping die  Is  mndo  to  the  approximate  size  of  the  gear  blank, 
the  larger  hole  being  ciiunterboreil  conslilerably  deeper  than 
IIk'  tlilrklii'ss  of  IIk'  IIiimk''  on  the  gear  Miink.  This  is  to  pro- 
vldi-  a  support  for  the  plunger  when  upsetting  the  metal.  It 
will  also  be  noted   that  the  plunger  U  Is  cup-shaped  or  re- 
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cessed  on  the  front  end.  There  are  two  reasons  for  making 
the  punch  in  this  manner.  The  first  and  most  important  is 
that  it  enables  a  gear  blank  with  a  straight  front  face  to  be 
produced.  If  the  front  face  of  the  gear  blank  were  made 
square  when  the  bar  was  upset,  it  would  then  become  con- 
cave when  the  hole  was  punched.  The  reason  for  this  is  that 
the  hot  metal  would  be  drawn  in  by  the  piercing  plunger  C. 
By  providing  the  upsetting  plunger  with  a  concave  face,  a 
convex  boss  is  formed  on  the  face  of  the  gear  blank.  Then 
when  this  bar  is  reheated,  and  transferred  to  the  upper  im- 
pression in  the  gripping  die,  it  is  held  rigidly  as  the  illus- 
tration indicates,  while  the  piercing  plunger  C  advances  and 
forms  the  hole  in  the  gear  blank. 

It  will  also  be  noticed  that  the  concave  impression  in  the 
upsetting  plunger  B  also  helps  considerably  in  centering  the 
bar,  thus  preventing  it  from  buckling  or  pushing  over  more 
to  one  side  than  the  other.  The  upper  piercing  plunger  C  is 
also  provided  with  a  concave  face.  The  reason  for  making 
the  piercing  plunger  in  this  manner  is  to  reduce  the  amount 
of  pressure  required  to  force  it  through  the  heated  blank.  It 
also  provides  for  a  better  shearing  action  of  the  plunger.  It 
will  be  noticed  that  tlie  plunger  is  %  inch  smaller  in  diameter 
than  the  hole  in  the  gear  blank  or  the  diameter  of  the  bar. 
This  also  reduces  the  pressure  required  to  force  the  plunger 
through  the  heated  blank.  Fig.  1  shows  very  clearly  the  re- 
sulting gear  blank.  The  hole  at  the  larger  end  is  2%  inches 
in  diameter,  whereas  on  the  rear  face,  where  it  was  attached 
to  the  bar,  the  hole 
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is  the  same  size  as 
the  bar  or  2% 
inches  in  diameter. 
This  makes  a  ta- 
pered hole,  but  as 
it  greatly  reduces 
the  amount  of 
power  required  to 
form  the  hole  in 
the  gear  blank,  the 
taper  is  of  minor 
consideration;  in 
any  event,  it  has  to 
be  machined  to  the 
correct  dimensions 
after    forging. 

The  Possibilities  of 
Machine  Forg-ing 
The  producing  of 
a  vanadium  steel 
gear  blank  in  a 
forging  machine  is 
an  indication  of  the 
possibilities  of  ma- 
chine forging.  While  it  is  generally  known  that  a  forging 
machine  is  adapted  to  the  making  of  wrought  iron  and  soft 
steel  parts,  it  has  not  been  considered  in  the  past  practicable 
to  produce  high-carbon  or  alloy  steel  parts  in  this  manner. 
Of  course  it  requires  a  much  more  rigid  and  heavily  con- 
structed forging  machine  for  working  vanadium  and  alloy 
steel  than  it  does  for  soft  steel  and  iron.  In  the  most  up-to- 
date  forging  machines,  however,  of  which  the  Acme  is  a  good 
example,  the  bed  of  the  machine  is  made  from  one  solid  steel 
casting.  This  is  so  proportioned  that  all  strains  are  taken  up 
in  the  bed  itself,  thus  relieving  any  unnecessary  strains  in  the 
dies  or  tools.  If  the  gripping  dies  are  not  rigidly  supported 
while  the  bar  is  being  upset,  they  will  spring  away  and  pro- 
duce flash  or  fins  on  the  work.  A  positive  gripping  mechanism, 
therefore,  is  absolutely  necessary  if  good  clean  work  is  to  be 
expected  from  a  forging  machine.  It  will  be  seen  from  the 
two  gear  blanks  lying  on  top  of  the  machine  in  Pig.  3,  how- 
ever, that  these  are  produced  without  any  fins  whatever,  ex- 
cept a  slight  burr  around  the  hole,  which  is  practically  un- 
avoidable. The  forging  is  just  as  clean  as  could  be  produced 
under  a  steam  hammer,  and  furthermore,  it  does  not  have  to 
be  trimmed.  There  is  also  some  waste  of  stock  in  a  steam  ham- 
mer, as  considerable  metal  is  lost  due  to  the  removal  of  fins 
and  flashes  that  are  formed  in  the  striking  up  of  the  forging. 


MAKING  AN   INDEX  PLATE 

BY  JOHN    MAHON 

Various  methods  are  employed  for  making  index  plates, 
and  while  most  of  these  have  certain  features  to  commend 
them  many  are  open  to  criticism  on  the  ground  of  being 
exceedingly  expensive,  or  else  because  the  results  produced 
are  inaccurate.  It  is  the  purpose  of  this  article  to  describe 
a  method  that  the  writer  used  in  making  an  index  plate 
which  gave  very  satisfactory  results,  as  regards  both  ac- 
curacy and  cost  of  production.  The  common  type  of  index 
plate  with  tapered  slots  is  inaccurate  in  operation,  because 
dirt  is  likely  to  get  into  the  slots  on  one  side  of  the  plunger. 
Another  drawback  is  the  great  expense  involved  in  making 
a  plate  of  this  type  where  the  wearing  surfaces  are  hard- 
ened and  where  extreme  accuracy  is  required.  Such  a  plate 
must  be  made  with  segments  fastened  to  one  side  of  the 
outer  edge,  which  entails  a  vast  amount  of  work  in  grinding 
and  locating  the  segments. 

The  index  plate  shown  in  the  illustration  is  accurate, 
because  any  foreign  matter  is  pushed  out  as  the  plunger 
enters  the  bushing.  The  plate  is  also  comparatively  inex- 
pensive when  its  extreme  accuracy  is  taken  into  considera- 
tion. In  the  event  of  the  bushings  becoming  worn  through 
use,  they  may  be  easily  replaced  at  small  expense  and  without 
impairing  the  accuracy  of  the  index  plate.  This  plate  was 
made  from  the  rough  cast-iron  blank  and   carefully  finished 

to  bring  the  sides 
parallel  and  the 
center  hole  perpen- 
dicular to  the  faces 
of  the  plate.  Six 
holes  \%  inch  in 
diameter  were  next 
laid  out  and  drilled 
in  order  to  lighten 
the  plate  and  im- 
prove its  appear- 
ance. The  next 
step  was  to  make 
the  twenty-four 
bushings,  which 
were  hardened  and 
lapped  to  a  di- 
ameter of  0.250 
inch  on  the  inside, 
and  ground  and 
lapped  on  the  out- 
side to  a  diameter 
of  0.400  inch,  great 
care  being  exer- 
cised  to   get  all   of 
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Plate  and   Gage   used  for  locating  Bushings 


the  bushings  exactly  alike.  The  holes  in  the  index  plate 
were  then  laid  out  to  approximately  the  required  positions, 
using  dividers  for  this  purpose,  after  which  the  holes  were 
drilled  and  tapped  for  each  division  to  receive  a  10  by  32 
screw.  The  plan  was  to  use  the  bushings  as  buttons  and  set 
all  of  them  up  at  once. 

A  stud  of  the  form  shown  at  B  was  now  made,  this  stud 
being  hardened  and  then  ground  and  lapped  to  an  accurate 
fit  in  the  hole  at  the  center  of  the  plate.  A  piece  of  the  form 
shown  at  C  was  then  made  to  be  used  in  gaging  the  location 
of  the  buttons  as  regards  their  distance  from  the  center  of 
the  plate.  This  gage  was  first  made  with  a  wing  extending 
out  on  both  sides  of  the  center  hole  in  order  to  facilitate 
measuring  the  surface  .4  from  the  center.  One  wing  was 
removed  after  the  gage  was  finished.  The  gage  was  hardened 
and  ground  on  one  side  and  the  hole  was  ground  out  while 
it  was  clamped  to  the  faceplate  on  the  finished  side.  The 
surface  A  was  then  ground  on  a  universal  grinder  with  the 
gage  held  on  an  arbor  to  bring  the  surface  A  exactly  3.175 
inches  from  the  center  hole.  This  hole  was  made  of  such 
a  size  that  it  fitted  accurately  over  the  small  diameter  of 
the  stud  B.  A  size  block  0.48361  inch  in  size  was  then  made 
for  use  in  spacing  the  buttons  with  exactly  the  required  dis- 
tancp  brtween  centers. 
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The  buttons  were  now  set  up  on  the  plate  and  extreme 
accuracy  was  readily  obtained,  using  the  size  block  for  meas- 
uring between  buttons  and  the  "feeler"  or  gage  C  for  meas- 
uring the  distance  from  the  center  of  the  plate  to  each  but- 
ton. A  little  variation  in  the  "feel"  of  the  size  block  between 
dfferent  buttons,  and  also  between  different  buttons  and  the 
central  stud,  was  readily  detected.  When  the  buttons  were 
all  set  up,  the  plate  was  ready  for  boring.  A  stud  was  made 
1/16  inch  thinner  than  the  plate  and  7/8  inch  in  diameter. 
A  hole  was  drilled  through  the  center  of  this  stud  and  tapped 
to  receive  a  ^-inch  cap-screw  which  was  used  to  fasten  the 
stud  to  the  faceplate  of  the  lathe  at  approximately  the  cor- 
rect distance  from  the  center  of  the  spindle.  The  cap-screw 
extended  through  from  the  back  of  the  faceplate  and  pro- 
truded sufficiently  beyond  the  index  plate  to  provide  for  using 
a  strap  and  nut.  The  purpose  of  this  stud  was  to  facilitate 
changing  from  one  button  to  another  after  completing  suc- 
cessive holes,  and  to  help  eliminate  the  probability  of  buttons 
being  accidentally  moved.  The  stud  was  made  a  clearance 
size  for  the  center  hole  in  the  plate  in  order  to  allow  for 
truing  up  the  buttons.  This  work  was  done  with  comparative 
ease,  less  than  ten  hours  being  required  to  bore  the  twenty- 
four  holes,  after  which  the  buttons  were  pressed  in  and  used 
as  bushings  for  the  index  plate. 

*     *     « 

USE   AND   CARE    OF   CRUCIBLES 

In  a  bulletin  entitled  "Brass-Furnace  Practice  in  the  United 
States,"  recently  published  by  the  Bureau  of  Mines,  the 
author,  H.  W.  Gillett,  devotes  a  section  to  the  use  and  care 
of  crucibles.  An  abstract  of  this  part  of  the  book  will  prove 
of  value  and  interest  to  all  who  have  to  do  with  the  care  of 
crucibles. 

Although  crucibles  are  free  from  moisture  when  removed 
from  the  kiln,  they  rapidly  absorb  it,  and  many  take  up  5 
per  cent  of  moisture  during  shipment  from  maker  to  user. 
If,  instead  of  eliminating  the  moisture  by  a  gradual  anneal- 
ing, the  damp  crucible  is  put  directly  into  a  hot  furnace,  or 
into  a  cold  one  and  heated  too  rapidly,  the  moisture  will  be 
changed  into  steam  so  that  the  steam  evolved  will  blow 
pieces  of  the  crucible  off  bodily;  that  is,  the  crucible  will 
"scalp."  To  prevent  this,  it  must  be  raised  from  room  tem- 
perature to  a  temperature  somewhat  above  the  boiling  point 
of  water  very  gradually,  so  that  the  moisture  may  be  slowly 
driven  off  without  "scalping." 

Crucible  Storage 
There  is  always  an  abundance  of  waste  heat  that  can  be 
utilized  for  warming  the  place  where  the  crucibles  are  stored. 
A  common  place  for  crucible  storage  in  foundries  using  pit 
furnaces  Is  just  back  of  the  battery  of  furnaces.  The  waste 
heat  may  also  be  led  through  a  special  oven,  so  provided  with 
dampers  that  the  heat  may  be  gradually  admitted  for  anneal- 
ing a  fresh  batch  of  crucibles.  After  annealing  has  been 
finished,  the  oven  may  be  utilized  as  a  warm  storeroom. 
Crucibles  are  sometimes  stored  above  a  core  oven,  or,  in  a 
rolling  mill,  above  an  annealing  furnace,  a  good  practice  If 
the  oven  or  furnace  is  run  constantly  enough  to  keep  the 
crucibles  dry. 

Tontra  Used    for  Crucibles 

Most  foundrymen  are  fairly  careful  about  annealing  their 
crucibles,  but  many  do  not  pay  enough  attention  to  the  tongs 
used  and  the  way  in  which  the  crucibles  are  handled  with 
them.  The  greatt-st  damage  Is  done  with  Improper  tongs  or 
with  tongs  improperly  handli-d.  There  are  sevmil  illffcront 
types  of  crucible  tongs  for  pit  furnaces,  Hiuue  of  wlilrh  arc 
shown   In   the  accompanying  Illustration. 

Fig.  1  Is  a  one-prong  type,  mainly  used  In  pit  furnaces 
btirnlng  anthrarlto  coal,  as  In  rolling  mills.  The  prong  comes 
Just  below  the  bilge,  because  the  dlfllculty  of  poking  tongs 
through  the  anthracite  and  Its  nsh  Is  greater  than  through 
roke  and  Its  ash,  so  that  tongs  that  come  farther  down  the 
cruclblf  are  more  dlfDrult  to  urp  In  coal  furnaces.  The  handles 
are  spread,  the  tongs  sciueezed  Into  place,  and  a  link  slipped 
over  them  to  seat  them  tightly.  A  mechanical  hoist  operated 
by   hand.  nir.  or  elertrlrlty   Is   fastened   Into   the  hook   at   the 


pivot.  Fig.  2  Is  of  the  spade  type.  It  is  shown  with  hooks  on 
the  handles  for  lifting  the  pot  by  hand  without  mechanical 
hoist.  An  iron  bar  is  passed  through  the  hooks  and  the  pot 
lifted  by  two  men,  one  on  each  side  of  the  furnace. 

Fig.  3  represents  a  two-prong  tong,  one  prong  being  above 
and  one  below  the  bilge,  with  trunnions  for  pouring.  In  Figs. 
1  and  2  the  tongs  are  used  merely  for  lifting  the  crucible  from 
the  fire  and  setting  it  into  the  pouring  shank.  In  Fig. 
3  the  crucible  is  held  by  the  tongs  during  pouring,  being 
carried  on  a  shank  of  such  form  that  the  shank  may  be  held 
horizontal  while  the  tongs  are  tilted  on  the  trunnions;  or,  a 
bail  may  be  attached  to  the  trunnions  and  the  tongs  and 
crucibles  held  by  a  traveling  crane.  In  the  first  three  forms 
the  crucible  is  pinched  tightly  in  the  tongs  and  the  tongs  are 
held  in  place  by  a  link  slipped  over  the  handles.  To  put  on 
the  link  and  get  it  tight  is  "hot  work,"  as  it  must  be  done 
directly  over  the  open  fire.  Hence  the  furnace-tender,  instead 
of  slipping  the  link  down  just  tight  enough  to  hold  securely, 
is  prone  to  jam  it  down,  even  driving  it  with  a  poker 
or  a  skimmer.  The  pinching  of  the  crucible  may  in  this  way 
be  very  severe,  as  the  hot  crucible  is  soft  and  leathery  and 
gives  somewhat  readily.  It  is  common  to  see  crucibles  the 
mouths  of  which  have  been  pinched  into  a  distinctly  oval 
shape.  Every  time  the  crucible  is  thus  strained  it  is  weak- 
ened and  its  life  greatly  shortened. 

To  prevent  this  excessive  pinching  of  types  Figs.  1,  2,  and 
".  each  of  which  may  be  termed  the  "pinch"  type,  the  "grab" 
type.  Fig.  4,  has  been  devised.  This  is  intended  for  use  with 
a  mechanical  hoist,  and  may  be  made  with  one  prong  or  with 
a  spade  prong  it  desired.     In  using  the  grab  type  the  tongs 


Figs.    1   to  4.     Four  Different  Types  of  Crucible  Tone* 

are  hooked  into  the  hoist  and  lowered  into  place,  the  tongs 
being  spread,  and  gently  seftted  in  place;  the  hoist  is  then 
slowly  started  upward,  when  the  tongs  take  hold  and  the 
crucible  is  held  by  its  own  weight  A  toggle  joint  may  be 
used  instead  of  the  chain  illustrated,  and  in  some  cases  books 
like  those  in  Fig.  2  are  put  on  and  the  hoist  carries  an 
equilateral  triangle,  vertex  down,  which  is  hooked  into  both 
hooks  and  draws  them  down  by  the  weight  of  the  crucible. 
For  use  in  oil  or  gas  furnaces  the  grab  type  with  a  toggle 
joint  may  be  further  Improved  by  making  the  joint  with  a 
pair  of  stop  lugs,  so  that  the  tongs  can  open  only  far  enough 
to  dear  easily  the  bilge  of  the  crucible.  The  handles  of  the 
grab  type  are  often  bent  down  at  right  angles  just  above  the 
chain,  hooks,  or  toggle  joint,  so  that  the  tongs  may  be  guided 
Into  place  without  getting  the  hands  directly  over  the  open 
furnace. 

Several  foundries  that  use  the  grab  type  of  tongs  testify 
that  with  that  type  they  can  handle  crucibles  holding  about 
ti.'iO  pounds  of  nietnl  without  dlfllculty.  No  Instance  of  a 
crucible  having  been  dropped  by  such  tongs  has  been  reported. 
Kvory  firm  using  this  typo  strongly  favors  it  This  typo 
seems  to  deserve  a  much  wider  use  than  It  now  has.  No 
matter  what  type  of  tongs  be  used.  If  they  lose  their  shape 
and  do  not  fit  the  crucible  at  all  points,  excessive  strain  Is  put 
on  the  crucible  at  the  points  where  they  do  touch.  In  the 
.lame  way,  the  spade  anc)  two-prong  tongs,  having  more  bear- 
ing surface  than  the  one-prong,  divide  the  strain  more  evenly. 

Some  foundries  have  only  one  size  of  tongs,  and  If  now  and 
then   they  have  to  use  a  larger  or  smaller  erueihle  than   the 


November,  1914 


MACHINERY 


197 


size  ordinarily  used,  they  will  use  tongs  that  do  not  fit.  This 
practice  is  fatal  to  the  lite  of  the  crucible.  A  crucible  grows 
slightly  smaller  with  use,  owing  to  oxidation  and  wearing 
away  of  the  surface.  One  foundry  that  reports  an  exceptional 
crucible  life,  has  three  sets  of  tongs,  differing  slightly  in 
size,  which  are  selected  according  to  the  age  of  the  pot.  An 
easy  way  to  keep  tongs  in  proper  shape  is  to  have  a  cast-iron 
form  just  the  size  of  the  crucible  used.  As  soon  as  it  is  seen 
that  the  tongs  are  slightly  out  of  shape  they  can  be  heated 
and  pounded  back  into  shape  over  the  iron  form. 
Care  of  Crucibles 
An  oxidizing  atmosphere  will  burn  the  graphite  from  the 
outside  of  the  pot  and  weaken  it;  hence  for  long  crucible  life 
in  any  furnace,  especially  in  oil  or  gas  furnaces,  a  reducing 
flame  should  be  maintained.  It  an  oxidizing  flame  is  trained 
directly  on  the  crucible,  the  crucible  becomes  badly  scored  at 
that  point.  As  the  burners  requiring  low-pressure  air  and 
high-pressure  oil  are  more  easily  controlled  so  as  to  give  a 
reducing  flame,  and  as  they  usually  give  a  wider  cone  of 
flame,  as  ordinarily  operated,  they  are  easier  on  crucibles 
than  the  burners  using  high-pressure  air.  If  oil  be  allowed 
to  spray  strongly  on  a  cold  crucible  before  the  burner  is 
lighted,  the  oil  will  soak  in,  and  "scalping"  may  result  when 
the  furnace  becomes  hot.  Sulphur  dioxide  from  fuels  high 
in  sulphur  is  said  to  be  highly  deleterious  to  the  crucible. 

Allowing  the  crucible  to  remain  in  the  fire  longer  than  is 
necessary,  that  is,  not  taking  the  pot  out  when  the  metal 
is  ready,  or  allowing  the  metal  to  "soak,"  increases  the  wear 
on  the  crucible;  hence  promptness  in  taking  out  the  metal 
lengthens  the  life  of  the  crucible.  The  higher  the  tempera- 
ture to  which  the  metal  is  raised,  the  harder  the  wear  on 
the  crucible.  In  foundries  in  which  alloys  of  several  melting 
points  are  used,  crucibles  are  usually  used  for  part  of  their 
full  life  in  melting  an  alloy  with  the  highest  melting  point, 
and  are  then  used  for  alloys  with  lower  melting  points. 
Thus  a  crucible  might  be  used  for  a  couple  of  heats  of  pure 
copper,  then  for  phosphor-bronze,  then  for  red  brass,  next  for 
yellow  brass,  and  finally,  for  aluminum.  Used  in  this  way, 
the  total  tonnage  melted  per  crucible  would  probably  be  larger 
than  if  each  crucible  should  be  used  for  its  full  life  on  one 
alloy.  Between  changes  in  the  alloy  melted.  It  is  necessary 
to  clean  the  crucibles  well  from  any  adhering  metal  to  avoid 
contamination  from  the  previous  charge.  One  way  In  which 
crucibles  are  injured  is  by  wedging  them  full  of  cold  ingots 
or  scrap,  which  expand  as  they  are  heated  to  the  melting 
point;  the  crucible  does  not  expand  so  much,  so  that  a  great 
strain  may  be  set  up  and  the  crucible  be  cracked,  or  at  least, 
weakened.  Crucibles  may  also  be  badly  injured  mechanically 
by  carelessness  in  poking  the  fire  or  in  knocking  off  slag  and 
clinkers. 

Protective  coatings  are  sometimes  used  in  an  attempt  to 
prolong  the  life  of  the  crucible,  such  as  a  paint  of  finely  pul- 
verized carborundum  fire  sand  mixed  with  water  glass  or 
boric  acid.  There  is  no  doubt  but  that  for  certain  purposes 
such  coatings  increase  the  crucible  life.  A  protective  coating 
of  a  nature  somewhat  similar  to  the  foregoing  is  said  to  be 
largely  used  abroad  and  has  recently  been  put  on  sale  in  this 
country.  Reports  from  firms  that  are  trying  this  are  not  based 
on  long  enough  experience  to  be  conclusive,  but  indicate  that 
a  saving  may  be  effected  in  this  way. 

In  a  coal  or  coke  furnace  with  proper  fuel  space  for  a  given 
sized  crucible,  the  use  of  either  a  larger  or  a  smaller  crucible 
decreases  the  crucible  life;  the  life  is  also  shorter  in 
square  furnaces  than  in  round  ones,  owing,  no  doubt,  to 
the  less  even  heating.  If  the  crucible  is  not  allowed  to  cool 
down  very  tar,  but  is  kept  hot  continuously,  so  that  there  is 
less  expansion  and  contraction,  its  life  is  lengthened.  This 
is  one  reason  for  the  longer  life  of  crucibles  in  tilting  than  in 
pit  furnaces.  Continuous  operation  of  brass  furnaces  for  24 
hours  a  day  is  of  course  very  rare.  However,  if  the  crucibles 
from  a  pit  furnace,  before  they  become  cool,  are  promptly  put 
back  into  the  furnace  after  pouring,  and  if  at  night,  after  the 
last  heat  has  been  poured,  the  empty  crucible  is  put  back 
in  the  furnace  and  allowed  to  cool  gradually  with  the  furnace, 
the  deterioration  due  to  excessive  expansion  and  contraction 
may  be  minimized. 


METHOD  FOR  TESTING  SHEET  STEEL 

The  accompanying  illustration,  reproduced  from  Stahl  uiid 
Eisen,  shows  a  device  intended  for  testing  sheet  steel,  or 
sheets  of  other  metals,  with  a  view  to  determining  its  prop- 
erties for  drawing  and  stamping  purposes.  The  quality  tested 
has  been  termed  the  "drawing  value"  of  the  metal.  The 
principle  of  testing  is  as  follows:  The  sheet  is  inserted  be- 
tween the  die  A  and  the  holder  B,  the  latter  being  so  adjusted 
that  there  is  a  uniform  amount  of  play  between  the  holder 
and  the  die.  The  sheet  is  thus  free  to  move  under  the  influ- 
ence of  the  advancing  ram  and  can  be  pressed  forward,  as  in- 
dicated, until  a  fracture  is  started.  The  depth  of  the  depres- 
sion is  then  measured  and  constitutes  the  drawing  value. 
This  depth  depends  largely  upon  the  tenacity  of  the  material. 
With  homogeneous  material,  these  drawing  values  are  com- 
parable and  give  a  fairly  accurate  indication  of  the  value  of 
the  material  when  used  for  drawing  purposes.  Considerable 
differences  are  found  with  different  materials,  however,  and 
direct  comparisons  are  not  possible  with  metals  of  different 
kinds. 

The  test  pieces  should  be  about  3%  inches  square  and  the 
amount  of  play  about  0.002  inch.  It  is  stated  that  besides  the 
depth  of  the  depression,  the  following  characteristics  of  the 


German  Device   for  testing  Sheet  Steel  for  Drawing  or  Bending 


test  piece  should  be  noted:  If  the  break  is  round  the  material 
is  homogeneous,  but  if  the  break  is  irregular  or  appears  at 
some  special  point  only,  the  material  is  fibrous  and  is  not 
suitable  for  drawing  or  bending.  In  this  latter  case,  the 
drawing  value  will  also  be  found  to  be  low.  If  the  surface  of 
the  depression  is  smooth  like  the  original  sheet,  the  material 
is  of  good  quality,  but  it  it  is  rough  or  wrinkled,  the  material 
is  not  suitable  for  deep  drawing,  as  the  rough  surface  offers 
increased  resistance,  and  a  premature  break  with  repeated 
drawings  would  be  the  result,  even  if  the  material  would 
otherwise  appear  to  be  in  good  condition.  A  rough  surface 
produced  by  the  test  is  often  found  in  sheet  steel  and  indi- 
cates over-annealing.  In  copper  and  tin,  the  surface  of  the 
depression  sometimes  shows  very  fine  small  cracks,  indicating 
that  the  material  is  not  suitable  for  drawing. 

The  advantages  claimed  for  the  new  device,  which  is  pro- 
tected by  patent  in  Germany,  are  as  follows:  The  test  is 
simple  and  rapidly  carried  out;  the  test  piece  requires  no 
preliminary  preparation;  the  results  are  obtained  by  subject- 
ing the  metal  to  stresses  similar  to  those  produced  by  the 
actual  drawing  operation;  the  results  of  the  test  are  clearly 
expressed  and  can  be  observed  and  measured  by  anybody  with 
very  little  training;  small  differences  in  quality  show  them- 
selves by  relatively  great  variations  in  drawing  value;  and 
the  appearance  of  the  metal  after  testing  permits  definite  con- 
clusions to  be  drawn  regarding  the  quality  of  the  material 
and  the  degree  to  which  it  is  adapted  for  the  purpose  for 
which  it  is  intended. 


198 


MACHINERY 
THE  ANGLE  OF  TORSION 


November,  1914 


DESIGNING    SHAFTING    OF    COMPOUND    GEARED    MACHINES    FOR    EQUAL    TORSIONAL    STRENGTH 

BY    B.    D.    PINKNEY* 

less  the  fluctuations  are  gradual;  and  they  should  not  be  re- 
versed. This  permissible  angle  of  torsion  is,  of  course,  only 
applicable  in  proportioning  shafts  to  resist  torsion  or,  more 
strictly,  for  resisting  torsion  other  than  the  predetermined 
torsion.  Calculations  for  the  angle  of  torsion  are  based  upon 
the  modulus  of  torsion  of  the  material  instead  of  the  fiber 
stress,  which  is  used  in  designing  shafts  to  transmit  loads  ir- 
respective of  the  effects  of  torsion,  as  long  as  the  shaft  is  stiff 
enough  to  transmit  the  load.  The  table  presented  herewith 
gives  the  modulus  of  torsion  for  various  materials  commonly 
met  with  in  machine  design. 

The  principle  of  torsion  is  illustrated  in  Fig.  3  and  the 
angle  A  is  the  angle  of  torsion  referred  to.  The  force  FR  is 
the  statical  torsional  moment,  or: 

T  =  FR  (1) 

where  T  —  statical  torsional  moment; 
F  =  applied  force  in  pounds; 

1!  =  radius  at  which  the  applied  force  acts,  in  inches. 

CORRECTLY  proportioning  the  shafts  of  double-geared  or  ^.^^^  jg^gt,,  ^j  jj^g  ^^^  ^^  ^^^  ^„g,g  „f  ^^^^i^^  ^  .^  ^^^^^  ^^ 

so-called  compound-geared  machines  is  often  neglected,  jj^g  elementary  Formula  (2): 
to  the  detriment  of  the  driving  pinions.  It  is  my  inten- 
tion to  show  how  the  shafts  of  double-geared  machines  should 
be  so  designed  that  they  are  of  equal  torsional  strength.  The 
angles  of  torsion  should  usually  be  the  same,  but  if  that  is  un- 
necessary in  point  of  stifliness,  the  driving  pinion  furthest 
from  the  point  of  application  of  the  power  should  be  advanced. 
This  compensates  for  the  difference  of  angular  torsion,  and 
permits  equal  loads  to  be  transmitted  by  the  pinions,  result- 
ing in  an  equal  distribution  of  the  wear.  The  two  common 
forms  of  this  type  of  drive  are  shown  in  Figs.  1  and  2,  in  each 
case  the  power  being  applied  to  gear  A.  With  a  uniform  re- 
sisting load,  there  will  be  several  times  more  torsional  de- 
flection in  shaft  D,  Fig.  1,  between  gears  A  and  B,.  than  be- 
tween gears  A  and  B.    These  torsional  stresses  will  be  in  pro- 
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Tig.    3.     Diagram   showing   Principle  of  Ti 
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Tig.    2.     Arrangcmont  of  Compound  Gearing  with  Driving  Go 

portion  as  AB,  is  to  AB  and  the  excess  of  torsion  in  AB, 
Is  called  the  "difference  of  the  angular  torsion."  In  shaft 
D,  Fig.  2,  the  total  torsion  In  BB,  Is  the  difference  of  the 
angular  torsion,  since  the  power  Is  applied  from  without. 

Experience  has  shown  that  the  permissible  angle  of  torsion 
of  shafts  varies  according  to  the  nature  of  the  service,  and  is 
generally  divided  by  machine  di'slgnors  [see  Pencoyd,  edition, 
1900,  page  239]  Into  the  three  following  classes:  Class  I 
Rhafts  may  have  up  to  0.05  degree  per  foot.  These  shafts  are 
for  very  heavy  service  and,  as  such,  are  subjected  to  shocks 
or  fluctuating  lond^  and  to  reversal  under  full  load.  Class  II 
shafts  may  have  Up  to  0.07.')  degree  per  foot.  These  shafts 
ore  for  regular  service  and,  as  such,  will  safely  withstand 
shocks  but  must  not  be  reversed  under  full  load.  Class  III 
shafts  may  have  up  to  O.l  degree  per  foot.  These  shafts  are 
for  lighter  nervlce  and  not  intended  for  fluctuating  londs,  un- 

*  Aitrtrrw:     r.74  K.   Tlilnl  St..   N<"wi«irr.    Kj. 


where  a  =  length  of  the  arc  of  the  angle  of  torsion,  in  inches 
(radius  =  1  inch) ; 
7"  =  statical    torsional    moment; 
I  =  length  of  shaft  in  inches; 
J  =  polar  moment  of  inertia; 

G  =  modulus  of  torsion   (taken   from  the  table  below.) 
A  complete  table  of  polar  moments  of  inertia  Is  given  on 
page    448    of    M.xciiinf.hy's    Handbook,    the    polar    moment   of 
inertia  of  a  solid  round  shaft  being: 

J  =  0.098I»'  (S) 

\\  here  D  =  diameter  of  shaft  in  inches. 

As    it    is   more    convenient    to    use    the    angle    of    torsion, 
I'lirmula  (2)   may  be  expressed: 

TL 

A  =  687.5  (4) 

JO 
where  A  =  angle  of  torsion  for  length  of  shaft  subjected  to 
torsion ; 

MOtlfl.l-a    OF    TORSION    FOK    VARIOrS    MATBKIAI,S 


Medium  ciirixiii  .steel  (O.IB  to  0.3  per  cent  carbon) 

also  called  machine  steel i  10,500,000 

High  carbon  steel  (0.3  to  2  per  cent  carbon)  also 

railed   hammered   steel 11,500,000 

Cold-rolled  steel   (that  has  not  been  turned  down 

from   the  original   diameter) 11,500,000 

Wrought  Iron 10,500,000 

llronze  (average) 5.000,000 

Phosphor  brnnr.e ."i, 500,000 

Maple  (nvernKel 800.000 

Hickory  (average) 880,000 

M-'-l«t,rru 
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r  =  statical    torsional    moment;    also    (when    the    ele- 
ment   of    time     is     introduced)     the     torsional 
moment  in  inch-pounds; 
L  ^  length  of  shaft  in  feet. 

It  frtqueDtly  happens  that  the  shaft  E,  Figs.  1  and  2,  must 
be  increased  in  diameter  to  withstand  some  great  bending 
action,  so  that  the  angle  of  torsion  as  found  by  Formula  (4) 
is  much  less  for  shaft  E  than  for  shaft  D.  If  shaft  D  does 
not  have  to  be  reversed  under  full  load,  this  defect  is  over- 
come by  advancing  pinion  B,  to  coincide  with  the  required 
difference  of  angular  torsion.  If,  however,  the  shaft  has  to 
be  reversed  under  full  load,  shaft  D.  Fig.  1,  will  have  to  be 
increased  in  diameter  so  that  its  angle  of  torsion  is  the  same 
as  that  of  shaft  E;  or  shaft  D  may  be  designed  as  shown  in 
Fig.  4,  to  have  equal  amounts  of  angular  torsion  in  parts  L, 
and  1/2,  and  thus  relieve  shaft  E  from  the  effects  of  torsion. 
In  the  case  of  the  gearing  shown  in  Fig.  2,  if  shaft  E  has  to 
be  increased  in  diameter  to  withstand  a  bending  action,  shaft 
U  must  also  be  increased  so  that  the  difference  of  angular 
torsion  is  the  same  for  both  shafts,  that  is  if  the  shafts  are 
to  be  reversed  under  full  load. 

If  it  Is  required  to  find  the  angle  of  torsion  of  a  shaft  of 
c'lifferent  diameters  as,  for  example,  the  cast-iron  gage  roll 
with  steel  journals,  illustrated  in  Fig.  5,  compute  the  angle 
of  torsion  for  each  length,  L^,  Ln,  etc.,  and  the  sum  is  the  total 
angle  of  torsion. 


Fig.    4.     Method  of  designing  a  Shaft  for  Equal  Angles  of  Torsion 

Introducing    the    element    of    time,    we    get    from    the    ele- 
mentary formula: 

H 
T  =  63,025  —  (5) 

N 
where  J7^  horsepower; 

AT  =  revolutions  per  minute. 
Fig.  6  illustrates  the  driving  pinions  of  a  set  of  gearing 
similar  to  that  shown  in  Fig.  1,  which  recently  came  to  my 
notice.  The  outlines  of  pinions  A  and  B  were  taken  from  the 
actual  steel  driving  pinions  which  are  for  a  double-geared 
gaging  roll.  The  amount  of  wear,  designated  by  the  shaded 
portions  of  pinion  B  (exaggerated  about  three  times,  for 
clearness),  should  have  been  corrected  when  the  machine  was 
designed.  The  engineer  in  charge  informed  me  that  this 
wear  occurred  soon  after  installation  and  no  further  wear 
had  been  detected  for  at  least  four  months.  The  arrangement 
of  the  drive  was  as  illustrated  in  Fig.  7,  the  driving  pinions 
transmitting  a  total  of  five  horsepower.  The  angle  of  torsion 
of  that  part  of  shaft  F  designated  L,  is  found  from  Formula 
(4)  as  follows: 

C87.5  X  900  X  0.3333 

A  = =  0.0428  degree. 

0.4185  X  11,500,000 


-L, -->(-,   -L, 


The  angle  of  torsion  of  that  part  of  shaft  F  designated  Lj 
is  found  from  Formula  (4)  as  follows: 
687.5  X  900  X  5.1667 

A  = =  0.664  degree. 

0.4185  X  11,500,000 
The  difference  of  the  angles  of  torsion  of  parts  L,  and  L^ 
of  shaft  F  is: 

0.664  —  0.0428  =  0.6212  degree. 


Fig.    6.     Pinions   of   a   Double-geared    Gaging   Roll,    showing   Wear    due 
to   Unequal   Angles    of   Torsion   in   Shafting 

For  this  variation,  the  key  for  pinion  A  should  have  been 
advanced  0.6212  degree  to  have  insured  an  equal  load  on  the 
teeth  of  each  pinion.  In  this  ease,  it  Is  well  to  relieve  the 
gage  roll  shaft  G  of  all  effects  of  torsion,  and  design  shaft  F 
for  equal  torsion,  as  shown  in  Fig.  4,  the  part  designated  L, 
to  have  an  angular  torsion  of  0.0428  degree  Instead  of  0.664 
degree.     From  Formula   (4)   we  have: 

687.5  X  900  X  5.1667 

0.0428  = . 

11,500,000^ 

From   the   preceding   equation,  we   find   that   2%    inches   is 

the  required  diameter.     Expressing  0.6212  degree  in  circular 

measure  as   the   circumference  of  the  shaft,   and   bearing  in 

mind  that  360   degrees  =  irZ)  =  3.1416  X  1  7/16   Inch,  we   get: 

0.6212  degree  =  0.0078  inch. 

This  is  the  distance  the  key  should  have  been  advanced  for 
the  1  7/16-inch  diameter  shaft.  While  this  amount  appears 
small,  it  is  of  vital  importance,  since  the  alternative  is  to 
make  the  part  L..  of  this  shaft  just  double  the  diameter  or 
2%  inches  diameter.  There  are  cases  that  have  come  to  my 
notice  where  the  key  had  to  be  advanced  %  inch  in  circular 
measure,  to  produce  equal   wear  on  the  teeth  of  the  driving 
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Fig.    7.     Arrangement  of  Drive  in  which  Pinions  shown  in  Fig.  6  were  used 

pinions.  There  are  numerous  cases,  also  where  the  error  is 
too  small  to  compensate  in  the  c^riving  pinions,  and  which 
must  be  taken  into  account  by  increasing  the  diameter  of  the 
shaft  so  that  no  variation  in  the  amount  of  angular  torsion  of 
the  shafts  exists. 

*     *     * 

MACHINERY  IN  SMTEDEN  AND  NORWAY 
The  total  production  of  machinery  in  Sweden  during  1912 
is  valued  at  $28,695,000.  The  imports  of  all  classes  of  ma- 
chinery into  the  country  is  valued  at  $5,175,000  and  the  im- 
ports of  machine  tools  and  small  tools,  at  $800,000.  The  im- 
ports of  machinery  of  all  classes  into  Norway  during  the  past 
year  amounted  to  $7,500,000,  and  during  the  last  six  years 
the  total  imports  of  machinery  into  that  country  have 
amounted  to  $40,000,000.  There  are  two  hundred  machine 
shops  in  Sweden  employing  twenty-five  men  each,  or  more. 
Of  these,  one  employs  4000  men,  one  about  2000,  five  or  six 
between  1000  and  1500,  a  dozen  about  500,  and  upward  of 
fifty  shops  100  men  or  more. 
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PACKING  MACHINE  TOOLS  FOR  FOREIGN  SHIPMENT* 


CARDINAL    POINTS    TO    BE    OBSERVED    AND    POOR    METHODS    WHICH    RESULT    IN    DAMAGED    SHIPMENTS 

BY    J     A.    FURERt 


Fig.    1 


Shipping  Box 


Heavy  Macliine 


THE  statement  is  frequently  made,  especially  in  com- 
ments on  the  export  business  of  the  United  States, 
that  American  manufacturers  do  not  exercise  suf- 
ficient care  in  packing  machines  for  over-seas  shipment.  It 
is  quite  possible  that  the  export  business  of  this  country  in 
machine  tools  has  suffered  somewhat,  on  account  of  frequent 
"bad  order"  deliveries.  Consular  and  trade  reports  seem  to 
bear  this  out  as  having  been  true,  at  least  in  the  past.  In  re- 
cent years,  however,  much  improvement  seems  to  have  been 
made  in  this  respect.  This  criticism,  even  if  exaggerated,  is 
worthy  of  serious  consideration  by  manufacturers,  because  a 
very  large  percentage  of  the  bad-order  deliveries  in  every 
ocean  cargo  can  be  avoided  at  little  expense,  by  paying  at- 
tention to  correct  packing. 

The  actual  cost  of  making  good  transportation  damage  is 
usually  the  smallest  Item  of  the  resulting  inconvenience. 
Assume,  for  example,  that  a  number  of  parts  are  found 
broken  on  a  machine  delivered  Inland  in  South  America, 
which  cannot  be  replaced  locally.  The  purchaser  must  first 
of  all  go  to  the  trouble  of  very  carefully  describing  the 
broken  parts,  so  that  the  manufacturer  may  make  no  mis- 
take In  supplying  new  parts.  Generally  it  will  be  necessary 
to  use  the  mails  in  order  to  Insure  proper  description  of 
the  damage.  If  the  plant  where  the  machine  was  manufac- 
tured Is  located  some  distance  from  the  coast  in  the  United 
States,  a  rail  transportation  delay  is  first  of  all  Involved  in 
shipping  the  replacement.  Steamer  connections  must  be 
made  In  the  United  States,  and  a  further  connection  must 
be  made  to  get  the  shipment  by  rail  from  the  seaport  In 
South  America  to  the  purchaser.  Taking  Into  consideration 
all  of  the  normal  delays,  It  Is  readily  conceivable  that  the 
replacement  of  the  damaged  parts  may   take   three  or  four 

•  For  other  nrtlrlpti  on  the  snbjert  of  pnrklnf;  niBchlnery  for  shipment 
rnhll«he<l  In  MAflllxr.Rl.  »fe  niso  •pncklnK  Mmlilno  Tools  for  Kxport.- 
Fehm«ry.    lltOI).    «n<1    '  rnrkliiK    Mnrhlnrry    for    KT|ort."    .Tnly,    IflnO 

t  Nnml    CnnMril'-tnr.    I'.    S.    Nnvnl    SIntinn.    IViirl    llnrl.or.    Ilnwiill. 


Fig.    2.      Good  Method  of 


months  from  the  date  of  the  delivery  of  the  machine.  All 
this  time  the  purchaser  loses  the  use  of  the  machine,  or  at 
the  very  least  his  installation  program  is  seriously  inter- 
fered with.  The  inconvenience  caused  by  these  delays  may 
be  entirely  out  of  proportion  to  the  money  value  of  the 
damage.  The  manufacturer,  especially  if  the  purchaser  Is 
in  a  position  to  lay  the  damage  to  poor  packing,  is  naturally 
somewhat  discredited  by  the  occurrence  in  the  eyes  of  the 
purchaser.  The  shipper  usually  blames  the  transportation 
company  for  all  of  the  damage  done  in  transit,  as  there  is 
a  fixed  opinion  in  the  minds  of  many  people  that  freight 
handlers  delight  in  dropping  boxes  from  high  altitudes,  and 
that  a  gaping  hole  in  the  side  of  a  case  is  very  amusing  to 
the  stevedore.  As  a  matter  of  fact,  on  many  steamship  lines, 
the  ofiicer  who  supervises  stowing  the  cargo  has  to  pay  for 
the  damage  resulting  from  careless  handling  or  due  to  Im- 
proper stowing  below.  That  officer,  at  least,  may  not  find 
broken  packages  amusing. 

The  dock  superintendent  of  a  steamship  company  sums  up 
the  matter  about  as  follows:  "We  have  a  right  to  expect 
that  when  a  shipment  Is  billed  as  machinery  and  is  being 
carried  at  the  machinery  rate,  it  should  be  safe  to  pick  up 
the  boxes  by  means  of  slings  without  danger  of  crushing  In 
the  sides  or  having  the  contents  drop  out  through  the  bot- 
tom. We  feel,  also,  that  swinging  a  box  over  the  side  of 
the  ship  at  a  slight  angle  from  the  horizontal,  should  not 
result  In  a  $2000  lathe  breaking  Its  way  through  the  end  of 
the  box  and  falling  Into  the  hold  below,  on  top  of  Innocent 
cargo.  We  also  hope  that  the  shipper  knows  that  winds 
still  blow  and  ships  still  roll.  The  only  way  to  circumvent 
the  evil  effects  of  rolling  on  the  contents  of  boxes.  Is  to 
have  everything  tight  and  snug  Inside;  all  that  we  can  do 
to  prevent  damage  from  rolling  Is  to  stow  the  cargo  so  that 
the  boxes  themselves  cannot  shift."  The  most  ardent  de- 
fender  of   the   stevedore   cinnot    claim    that    the   business   of 
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stowing  a  ship's  cargo  is  the  gentlest  profession  in  tlie  world. 
No  doubt  the  transportation  companies  are  often  at  fault,  hut 
the  chances  of  damage  to  machines  are  always  minimized 
by  good   packing. 

The  United  States  Government  recently  purchased  $500,000 
worth  of  machines  for  the  shops  at  the  new  naval  station. 
Pearl  Harbor,  Hawaii.  The  contracts  covered  every  class  of 
tool  used  in  the  machinists',  wood-working,  ship-fitter's, 
foundry,  blacksmithing,  pipe-fitter's  and  allied  trades.  Prac- 
tically all  of  the  machines  were  manufactured  in  the  United 
States.  At  least  90  per  cent  of  the  shipments  went  through 
New  York  and  thence  to  their  destination,  via  the  Isthmus 
of  Tehuantepec.  As  the  amount  of  handling  which  a  pack- 
age receives  is  the  governing  factor  in  its  liability  to  damage, 
these  shipments  may  be  said  to  have  been  subjected  to  an 
unusually  large  damage  risk.  In  the  first  place,  the  machines 
had  to  be  shipped  by  rail  from  the  manufacturer's  plant  to 
Jersey  City,  or  to  one  of  the  other  New  York  Harbor  rail- 
road terminals.  From  this  point  they  were  lightered  to  the 
docks  of  the  steamship  company  in  Brooklyn.  From  there 
they  were  carried  by  steamer  to  Puerto  Mexico,  unloaded, 
transported  by  rail  to  Salina  Cruz,  reloaded  on  steamers  and 
carried  to  Honolulu,  unloaded  on  the  docks  and  finally 
shipped  by  rail  to  the  naval  station  at  Pearl  Harbor.  More 
than  300  machines  or  groups  of  equipment  were  covered  by 
the  contracts,  consisting  in  all  of  many  thousands  of  pack- 
ages. The  equipment  for  one  of  the  300  groups  alone,  was 
composed  of  over  800  individual  packages.  Taking  into  con- 
sideration the  length  of  the  route  from  the  manufacturer's 
works  to  Pearl  Harbor,  the  number  of  transfers  involved  and 
the  large  number  of  packages  in  the  shipments,  remarkably 
few  machines  were  found  damaged  on  arrival.  But  even  at 
that,  the  damage  to  some  of  the  shipments  might  have  been 
avoided  by  good  packing,  although  the  transportation  com- 
panies unquestionably  contributed  their  share  of  the  break- 
age in  handling. 

The  requirements  for  packing  machines  for  foreign  ship- 
ment so  as  to  reduce  the  chances  of  damage  to  a  minimum 
may  be  briefly  summarized  as  follows: 

1.     A  crate  is  less  than  no  protection  to  a  machine,  because 
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the  freight  handler  is  always  tempted  to  hook  onto  a  slat 
in  order  to  lift  the  package.  Furthermore,  a  crate  is  bound 
to  rack  if  the  contents  are  heavy.  Then  again,  all  foreign 
shipments  run  the  risk  of  being  exposed  to  water  damage; 
and  if  so  exposed,  a  crate  offers  no  protection.  There  are 
a  few  classes  of  goods  which  go  more  safely  if  crated,  such 
as  flre  brick,  because  the  stevedore  can  see  that  the  contents 
are  fragile  and  must  be  handled  with  unusual  care,  but  this 
does  not  apply  to  machines.  A  substantial  box  is  therefore 
the  first  requisite  to  safe  packing. 

2.  The  box  should  always  be  built  on  skids.  Skids  serve 
a  number  of  purposes.  They  invite  attention  at  once  to  the 
side  on  which  the  box  should  be  landed;  they  distribute  the 
load  uniformly  on  the  whole  structure  of  the  box;  and  they 
provide  a  continuous  and  heavy  foundation  to  which  cross- 
pieces  can  be  bolted  for  carrying  the  machine.  Skids  are  to 
the  box  what  sills  are  to  a  house. 

3.  If  the  box  is  at  all  bulky  and  the  machine  is  heavy, 
corner  posts,  studding  and  cross  bracing  should  be  fitted  so 
as  to  prevent  all  possibility  of  racking. 

4.  The  machine  should  be  bolted  (not  secured  by  lag 
screws)  to  the  cross  timbers  fitted  on  top  of  the  skids.  In 
addition,  the  machine  should  be  braced  and  chocked  to  the 
sides,  ends  and  top  of  the  box,  so  that  no  matter  which  way 
the  box  is  landed  the  machine  cannot  shift  and  break  through 
it. 

5.  Nothing  should  be  placed  in  the  box  loosely.  If  small 
parts  form  a  part  of  the  shipment,  for  which  there  is  room 
inside  of  the  large  box,  they  should  be  separately  packed 
and  the  small  box  secured  inside,  or  the  parts  should  be 
individually  secured  inside  of  the  large  box. 

6.  The  box  should  be  lined  with  tar  paper  or  other  water- 
excluding  material. 

7.  The  boarding  should  be  sufficiently  heavy  to  reduce 
the  chances  of  local  damage  to  a  minimum.  In  spite  of  every 
precaution,  boxes  are  occasionally  dropped  on  top  of  other 
packages  in  handling.  If  the  planking  of  the  box  under- 
neath is  heavy,  the  contents  stand  some  chance  of  escaping 
without  damage. 

8.  Strap   iron  of  generous  width  and  thickness  should  be 
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fitted  around  the  box  in  both  directions,  both  lengthwise  and 
crosswise.  The  strapping  should  go  all  the  way  around 
the  box  and  should  not  be  fitted  merely  to  the  corners,  as  is 
sometimes  done.  The  cost  of  adequate  strapping  is  a  small 
item,  but  adds  very  considerably  to  the  strength  of  the  box. 

9.  Adequate  protection  of  machined  surfaces  against  cor- 
rosion, while  in  transit,  should  not  be  neglected.  The  prac- 
tice of  shippers  differs  widely  in  this  respect.  Some  manu- 
facturers give  machined  surfaces  merely  a  coating  of  heavy 
oil.  This  is  altogether  inadequate  for  a  shipment  that  is 
going  to  be  in  transit  several  months.  A  very  thick  CDatiiii-- 
of  petrolatum  usually  affords  siifllciont  protection.  Whiti 
lead  and  tallow  is  still  better,  but  is  difficult  to  remove.  .\ 
number  of  slushing  compounds  are  on  the  market,  which 
form  a  coating  similar  to  a  layer  of  paint;  they  can  bo 
rnmoved  readily  by  means  of  kerosene  and  are  in  this  respect 
superior  to  white  lead  and  tallow.  Some  of  these  compounds 
are.  however,  worthless,  as  they  become  brittle  and  flake  off 
in  a  few  weeks. 

The  accompanying  illustrations  show  examples  of  both 
good  and  poor  packing.  Fig.  1  shows  the  framing  of  a  box 
for  a  heavy  machine  with  the  planking  removed.  The  gross 
weight  of  the  machine  was  34,300  pounds.  The  box  w;is 
11  feet  8  inches  long  by  7  feet  5  inches  wide  by  G  feet  !i 
Inches  high.  It  will  be  noted  that  there  are  three  6  by  8'.. 
Inch  skids  provided,  and  that  3  by  6-Inch  cross  sills  nrr 
bolted  on  top  of  the  skids.  The  machine  is  bolted  to  thisi 
crocs  sills.  The  ninln  framing  consists  of  6  by  fi-lnch  timbers 
The  box  was.  in  addition,  securely  strapped  by  2-lncli  band 
Iron  1/lfi  Inch  thick.  The  planking  was  l".j  Inch  thick.  In 
genera!,  this  box  was  Ideally  constructed.  The  shipper  failed, 
however,  to  line  the  box  with  heavy  paper,  and  consequently 
the  machine  was  found  considerably  rusted  because  sprny 
or  rain  water  had  evidently  found  Its  way  through  the  cracks 
of  the  planking.  The  shipper  also  placed  a  large  num- 
ber of  parts,  such  as  wrenches,  fittings,  etc.,  loosely  Insld.' 
of  the  box.  If  the  box  had  been  turned  hvit  In  transit  this. 
loose  parts  would  have  done  considerable  danmgc  to  liibriciil 
log  pipes,  oil  cups  and  other  more  or  less  delicate  flttlni: 
Attention  to  these  two  neglected  rules  of  good  packing  wool 
not    have    Increnspd    the    cost    of    prepurlng    the    ninchln.'    for 


shipment  very  much,  and  would  have  insured  its  perfect 
condition  on  arrival. 

Fig.  2  shows  a  good  method  of  securing  a  machine  to  the 
skids  so  as  to  prevent  movement.  This  machine  is  com- 
paratively light,  the  gross  weight  of  the  package  being  only 
2000  pounds.  It  will  be  noted  that  timbers  have  been  fitted 
across  the  top  of  the  machine,  and  that  long  bolts  clamp 
the  upper  to  the  lower  timbers.  Any  possible  movement  of 
the  machine  in  the  box  was  in  this  manner  forestalled.  The 
box  was  braced  diagonally  so  as  to  prevent  racking. 

Fig.  3  shows  how  similar  results  can  be  obtained  by 
proper  blocking  where  the  machine  is  not  so  compact  as  the 
one  shown  in  Fig.  2.  This  machine  is  also  comparatively 
light,  weighing  only  3500  pounds.  The  left-hand  portion  of 
Fig.  4  shows  a  box  containing  two  starting  panels  for  motors. 
It  will  be  noted  that  a  double  box  has  been  used  for  packing 
these  panels.  Tar  paper  was  fitted  inside  the  inner  box  so 
as  to  keep  out  moisture.  Better  results  would  probably 
have  been  obtained  if  the  tar  paper  had  been  fitted  between 
the  two  boxes.  All  movable  parts  inside  of  the  panels  are 
chocked  and  braced.  The  right-hand  box  in  this  illustration 
shows  small  parts  excellently  packed. 

Illustrations  are  also  presented  of  some  of  the  machines 
which  were  received  in  damaged  condition.  In  all  cases, 
defects  in  packing  will  be  noted.  Of  course,  the  statement 
cannot  be  made  that  negligence  in  packing  was  entirely  re- 
sponsible for  the  condition  In  which  these  machines  arrived. 
but  it  is  more  than  a  coincidence  when  shipments  are  gen- 
erally found  damaged,  in  the  preparation  of  which  all  the 
rules  of  good  packing  have  not  been  observed;  whereas  those 
which  have  been  correctly  packed  are  seldom  found  dam- 
aged. These  illustrations  are  not  published  in  a  spirit  of 
criticism,  but  because  they  may  be  of  value  to  shippers  at 
large  in  correcting  their  packing  methods.  It  is  always  dif- 
ficult to  visualize  the  hazards  to  which  shipments  are  sub- 
jected in  transit.  It  is  particularly  difficult  for  the  manu- 
facturer to  comprehend  just  wherein  his  shipping  department 
fell  short,  when  he  receives  a  report  of  damage,  because  he 
very  seldom  has  an  opportunity  of  seeing  an  over-seas  ship- 
mrnt  when  it  arrives  at  its  destination. 
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box  6  feet  6  inches  long  by  7  feet  1  iach  high  by  5  feet  2 
inches  wide.  The  box  was  not  built  on  skids  and  was  not 
strapped  with  band  iron.  Consequently,  the  machine  dropped 
through  the  bottom.  The  outside  of  the  box  was  made 
of  vs-iucli  tongue  and  groove  boards,  which  were  entirely 
too  light  for  this  purpose,  especially  because  the  box  was 
not  rigidly  framed.  The  box  was  not  lined  with  tar  paper, 
and  as  a  consequence  the  machine  was  found  badly 
rusted.  The  gross  weight  of  the  machine  shown  in  Fig.  5  is 
6000  pounds.  The  box  was  8  feet  10  inches  long  by  44  inches 
wide  by  33  inches  high.  In  preparing  this  shipment  some  of 
the  rules  of  good  packing  were 
observed,  but  others  were 
neglected.  Adequate  skids  were 
provided,  but  the  main  frame 
of  the  tool  was  not  bolted  to 
the  skids.  The  corner  posts 
were  sufficiently  heavy,  but  the 
boards,  consisting  of  %-inch 
tongue  and  groove  stuff,  were 
only  lightly  nailed  thereto. 
Furthermore,  no  strap  iron 
was  used  to  reinforce  the  sides 
A  number  of  parts  were  also 
placed  loosely  in  the  box;  con- 
sequently the  contents  shifted, 
which  resulted  in  loosening 
the  boards,  as  will  be  noted 
from  the  illustration.  Enough 
money  was  undoubtedly  spent 
on    this    box     to     have     made 

a  good  job,  but  inattention  to  such  comparatively  small  de- 
tails as  proper  nailing,  bolting  the  base  to  the  skids,  and 
fitting  strap  iron,  resulted  in  the  machine  being  delivered  in 
bad  order. 

The  machine  shown  in  Fig.  10  weighed  936.5  pounds.  The 
main  frame  was  not  bolted  to  the  skids  and  no  chocks  were 
provided  to  prevent  movement  of  the  contents  of  the  box; 
consequently  the  machine  punched  its  way  through  one  end. 
Also,  the  box  was  strapped  in  only  one  direction.  If  strap 
iron  had  been  carried  around  the  box  in  both  directions  the 
end  planking  might  have  held,  as  the  boards  were  1%  inch 
thick.  The  gross  weight  of  the  machine  shown  in  Pig.  6 
was  only  3080  pounds,  but  due  to  insufficient  bracing  and 
lack  of  adequate  strapping,  the  machine  shifted  and  broke 
through  the  end  of  the  box.  The  %-inch  strap  iron  was  car- 
ried beyond  the  corners  only  about  6  inches.  If  it  had  been 
carried  entirely  around  the  box,  and  if  It  had  been  somewhat 
heavier,  it  is  likely  that  no  damage  would  have  resulted  in 
transit,  as  the  framing  of  the  box  was  otherwise  adequate. 
Fig.  7  illustrates  a  good  example  of  the  consequences  re- 
sulting from  the  use  of  light  skids.  The  gross  weight  of  the 
machine  was  5150  pounds;  and  the  size  of  the  box  was  6  feet 
2  inches  by  3  feet  7  inches  by  3  feet  7  inches.  The  dimen- 
sions of  the  skids  should  have  been  given  special  considera- 
tion because  all  the  weight  in  the  case  of  this  machine  is 
concentrated  practically  at  the  middle.     The  skids  were  only 
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two  in  number  and  consisted  of  2  by  6-inch  scantlings.  An 
additional  band  of  strap  iron  around  the  middle  of  the  box 
might  possibly  have  compensated  for  the  weakness  of  the 
skids. 

Fig.  8  shows  an  excellent  example  of  the  damage  which 
can  result  from  packing  fittings  loosely.  The  gross  weight 
of  the  box  was  6000  pounds;  and  the  size,  60  inches  by  66 
inches  by  53  inches.  Inside  of  the  circular  plates  were  packed 
a  large  number  of  heavy  eastings.  An  attempt  was  made  to 
wedge  these  castings  by  means  of  straw,  which  matted  up 
and  soon  permitted  free  movement.  It  will  be  noted  that 
the  strap  irons  are  only  corner  pieces,  consisting  of  1-inch 
bands  extending  about  3  inches  beyond  the  corner.  Each 
strap  was  held  by  only  two  nails.  If  the  strap  iron  had 
extended  entirely  around  the  box,  and  if  the  castings  had 
been  chocked  inside  so  as  to  prevent  movement,  there  could 
have  been  no  damage,  as  the  box  was  strongly  built  of  2-inch 
boards.  The  box  shown  in  Fig.  11  broke  open  because  the 
shafting  was  not  chocked,  thus  permitting  endwise  move- 
ment. The  box  was  furthermore  weak  at  the  butt  joint  of  the 
planking.  The  boards  should  have  been  in  one  piece  the 
full  length  of  the  box.  This  was  quite  practicable,  as  the 
box  was  only  19  feet  long.  In  any  event  the  butt  joints  of 
adjacent  boards  should  have  been  staggered.  One  of  the 
pieces  of  shafting  was  lost  from  this  box. 

Pig.  12  shows  the  kind  of  damage  which  is  not  serious  if 
the  shipper  has  taken  the  precaution  of  building  a  good  box 
around  the  machine.  A  heavy  package  was  apparently 
dropped  on  top  of  this  box,  which  resulted  in  breaking 
through  two  of  the  planks.  The  box  was,  however,  so  well 
built  that  no  further  damage 
was  done,  and  the  machine  ar- 
rived in  good  condition.  The 
box  was  made  of  1%-inch 
boards,  built  on  heavy  skids, 
well  framed  and  sufficiently 
strapped.  A  lightly  built  box 
would,  no  doubt,  have  been 
badly  crushed  by  anything 
heavy  enough  to  break  the 
planks  as  shown.  The  weight 
of  the  package  shown  in  Fig. 
13  was  3000  pounds.  The  box 
was  98  inches  long  by  44  inches 
wide  by  33  inches  high.  It  was 
well  constructed,  in  general; 
but  the  machine  was  not  prop- 
erly secured  inside,  permitting 
end  movement  which  resulted 
in  breaking  the  box.  The 
strap  iron  was  also  very  light.  Heavy  strap  iron  carried 
around  the  box  in  both  directions  might  have  saved  the 
shipment  from  damage. 

*     *     « 

The  total  value  of  the  machinery  imports  to  Japan  during 
1913  amounted  to  $17,119,000,  of  which  25  per  cent  came  from 
Germany  and  about  21  per  cent  from  the  United  States. 
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INSTALLATION   OF  A   GAS  ENGINE* 

There  are  a  number  of  points  that  should  be  considered 
before  purchasing  a  gas  engine,  one  of  which  is  the  amount 
of  power  required  for  the  work  to  be  done.  It  is  generally 
advisable,  no  matter  what  style  of  engine  is  to  be  purchased, 
to  buy  a  unit  somewhat  larger  than  may  at  first  seem  neces- 
sary. It  is  always  well  to  have  some  power  in  reserve,  be- 
cause an  engine  working  under  an  excessive  load  is  inefficient 
and  involves  a  money  loss  to  the  owner  on  account  of  the 
wear  and  tear  on  the  engine. 

The  style  of  engine  to  be  used  is  determined  by  the  loca- 
tion and  the  nature  of  the  work  to  be  performed.  If  the 
engine  is  used  in  a  fixec"!  location  a  stationary  type  should  be 
selected,  whereas  the  portable  type  and  the  traction  engine 
must  be  selected  when  the  engine  is  for  use  at  various  points 
and  when  loads  are  to  be  hauled.  The  selection  of  the  right 
type  is  fully  as  important  as  the  selection  of  the  right  make; 
also,  while  attractive  paint  and  a  high  polish  are  desirable, 
these  tell  very  little  of  the  real  value  of  the  engine. 

When  repairs  are  necessary,  the  importance  of  having  an 
engine  which  has  been  standardized  is  fully  realized  by  the 
purchaser.  Repair  parts  should  be  obtainable  at  convenient 
points  within  a  few  hours,  because  delays  in  waiting  for 
repair  parts  usually  prove  expensive. 

It  is  important  ta  bear  in  mind  that  the  rated  horsepower 
of  an  engine  is  not  always  a  reliable  basis  for  comparison 
with  the  actual  power  that  the  engine  will  deliver.  There 
are  many  gas  engines  on  the  market  rated  at  five  horse- 
power, for  example,  that  will  hardly  have  a  maximum  output 
of  as  much  as  five  horsepower  under  regular  operating  con- 
ditions. Again,  there  are  engines  built  by  reputable  manu- 
facturers that  deliver  continually  an  overload  of  as  much  as 
20  per  cent  above  their  rating.  If  there  is  any  doubt  in  the 
mind  of  the  purchaser  as  to  the  power  that  it  is  possible  to 
obtain  from  an  engine,  he  should  insist  upon  proofs  of  the 
actual  brake  horsepower. 

When  the  engine  has  been  purchased,  the  next  thing  to  con- 
sider is  where  it  is  to  be  placed.  In  selecting  the  position 
for  the  engine,  note  that  it  ought  to  be  placed  in  the  cleanest, 
driest  and  lightest  spot  obtainable.  If  it  is  to  be  belted  to 
machinery  that  is  already  in  place,  it  is  necessary  to  decide 
where  the  flywheel  will  be  located,  and  the  foundation  should 
be  made  with  this  in  mind.  If  the  machinery  is  to  be  in- 
stalled later,  suitable  position  for  it  must  be  determined  at 
the  time  the  engine  is  installed  in  order  to  insure  that  no 
difficulties  will  be  met  with  in  transmitting  the  power.  If 
the  engine  is  installed  in  a  large  room,  a  small  room  or  space 
should  be  partitioned  off  around  it  in  order  to  keep  out  dust 
and  dirt.  Under  all  circumstances,  never  allow  a  gas  engine, 
or  any  other  engine  for  that  matter,  to  run  in  the  same  room 
with  emery  or  polishing  wheels. 

Assuming  the  engine  to  be  of  the  stationary  type,  the  pur- 
chaser should  obtain  a  templet  and  anchor  bolts,  generally 
furnished  with  each  engine.  The  templet  is  a  wooden  frame 
of  the  size  of  the  bottom  of  the  base  of  the  engine,  having 
holes  In  It  to  match  the  holes  In  the  base  of  the  engine  frame. 
The  Foundntlon 

The  dimensions  of  the  foundation  at  the  bottom  should  be 
at  lea.1t  twice  the  length  of  the  engine  base  and  not  less  than 
two  and  one-half  times  the  width,  and  the  depth  of  the 
foundation  .should  be  equal  to  Its  length.  The  shape  of  the 
foundation  Is  then  made  in  the  form  of  a  frustum  of  a  pyramid, 
sloping  up  toward  the  top,  where  it  Is  only  about  three  Inches 
larger  on  all  side.s  than  the  base  of  the  engine.  When  the 
hole  has  been  dug  In  the  ground,  a  form  for  the  concrete  must 
be  made  and  then  the  concrete  Is  mixed  as  follows:  one  sack 
of  good  cement,  two  wheelbarrows  of  sand,  and  three  wheel- 
barrows of  crushed  rock  or  small  gravel,  well  mixed  with 
water  to  make  It  easy  to  handle.  When  putting  the  concrete 
Into  the  form  It  Is  advisable  to  use  old  scrap  Iron  of  all 
kinds,  chains,  wire,  etc.,  to  reinforce  the  concrete  and  keep 
It  from  cracking.  Put  In  the  concrete  and  scrap  iron  together, 
tamping  It  tightly  Into  the  form.  Before  putting  In  the  con- 
crete, however,  place  the  anchor  boltn  In  the  bottom  of  the 
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hole,  with  large  heavy  washers  on  their  heads,  and  use  the 
templet  to  locate  them  properly  at  the  bottom;  then  run  the 
nuts  down  on  the  anchor  bolts  far  enough  to  allow  the 
templet  to  rest  upon  them  while  locating  the  bolts  at  the  top 
at  about  the  level  where  the  engine  will  be  set  on  the  founda- 
tion. Then  fasten  the  bolts  in  some  way  so  that  they  will  not 
move  while  the  concrete  is  being  put  in  place.  The  wooden 
templet  is  left  on  the  top  of  the  foundation,  the  nuts,  of 
course,  being  removed  when  the  foundation  reaches  them, 
and  the  engine  is  set  on  the  top  of  the  templet,  as  it  is 
advisable  to  use  a  thin  strip  of  wood  between  the  concrete 
and  the  cast  iron  of  the  base.  The  foundation  should  be  left 
to  set  at  least  four  days  before  the  engine  is  placed  on  it. 
Kemoving-  an  Engine  from  a  Railroad  Car 

The  foundation  now  being  ready,  we  will  assume  that  the 
engine  has  arrived  in  a  railroad  car  at  the  station,  and  that 
it  is  to  be  removed  from  there  by  the  purchaser.  A  few 
points  relating  to  this  operation  will  prove  of  value.  The  en- 
gine has  been  delivered  to  the  transportation  company  by  the 
manufacturer  or  dealer,  properly  packed  for  shipment.  The 
responsibility  of  the  manufacturer  or  agent  stops  at  this 
point,  and  the  transportation  company  is  supposed  to  deliver 
it  to  the  purchaser  in  perfect  condition.  The  engine,  if  of  a 
heavy  type,  has  been  transported  in  a  separate  car,  and  is 
left  on  a  side  track  accessible  for  teams.  The  first  thing  to 
do  is  to  have  the  local  station  agent  make  an  inspection  of 
the  engine  in  the  presence  of  the  purchaser  or  his  representa- 
tive, to  see  if  it  is  in  good  condition  and  that  no  damage  has 
been  done  to  it  in  transportation.  Should  any  damage  be 
revealed  at  this  inspection,  the  station  agent  should  be  re- 
quired to  make  a  notation  of  the  damage  upon  the  expense 
bill  before  the  freight  is  paid.  After  this  is  done,  the  trans- 
portation company  is  liable  for  the  damage,  if  any.  and  the 
buyer  is  safe  in  unloading  and  taking  charge  of  the  engine. 

If  any  timbers  or  assistance  is  needed  in  unloading  the 
engine  from  the  car,  the  transportation  company,  through  its 
agent,  is  supposed  to  furnish  them.  If  the  transportation 
company  furnishes  bad  timbers  for  this  purpose  and  an  acci- 
dent is  caused  thereby,  the  mere  acceptance  by  the  purchaser 
of  the  bad  timbers  does  not  place  the  responsibility  upon  him. 
The  engine  should  preferably  be  moved  onto  a  flat  top  dray 
wagon  without  springs.  In  moving  the  engine,  take  care  to 
see  that  it  is  properly  supported  at  all  times,  and  see  where 
each  step  in  the  moving  is  going  to  leave  it.  If  any  accident 
happens  to  the  engine  before  it  is  clear  of  the  car  or  before 
it  is  taken  off  the  skids  conveying  it  from  the  car  to  the 
wagon,  the  transportation  company  is  liable  for  the  damage, 
because  being  a  local  shipment,  the  company  is  supposed  to 
remove  it  from  the  car  and  the  purchaser  is  merely  acting  for 
the  company  when  taking  the  engine  from  the  car.  After  the 
engine  is  placed  on  the  wagon,  the  purchaser  Is  entirely 
responsible  for  it. 

As  an  example  of  what  may  be  encountered  in  unloading 
an  engine,  the  following  experience  may  be  mentioned.  An 
engine  arrived  at  its  destination  in  good  condition  and  the 
car  was  set  on  a  siding  near  a  pile  of  ties  that  were  to  be  used 
In  unloading.  Some  other  timbers  were  also  necessary  which 
the  agent  of  the  railroad  company  furnished,  but  these  were 
not  as  strong  as  the  man  unloading  the  engine  required: 
however,  the  station  agent  Informed  him  that  he  would  have 
to  use  them.  He  went  on  with  the  operations,  taking  extra 
precautions  to  brace  the  weak  timbers,  but  just  as  the  engine 
was  about  half  way  between  the  car  and  the  wagon,  one  of 
them  gave  way  and  the  engine  went  into  a  ditch  upside 
down.  The  man  in  charge  of  the  unloading  went  to  the  long- 
(■"Istance  telephone  and  called  up  the  general  agent  of  the 
inanufaeturlng  company,  stating  the  circumstances  and  ask- 
ing for  instructions.  He  was  told  to  inform  the  station  agent 
that  the  engine  could  not  be  used,  and  that  It  would  be  left 
on  the  railroad  company's  hands.  A  new  engine  was  loaded 
nl  the  factory  the  same  day  and  shipped,  and  In  that  ca.se 
ample  assistance  ws  rendered  In  unloading  the  new  engine. 
The  first  engine  wa.«  loaded  by  the  railroad  company  onto  a 
car  and  returned  to  the  factory  free  of  charge:  the  bill  for 
the  necessary  repairs  was  rendered  to  the  railroad  company, 
and  was  paid  without  a  damage  suit. 
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After  the  engine  is  safely  placed  on  the  wagon  it  should  be 
conveyed  by  the  safest  and  easiest  road  to  the  place  of  in- 
stallation. Avoid  uneven  ground  and  bad  street  crossings; 
take  plenty  of  time  and  be  sure  of  every  move.  Always  re- 
lease the  team  from  the  wagon  while  loading  and  unloading 
the  engine.  The  unloading  is  greatly  simplified  if  two 
trenches  are  dug  for  the  wheels  of  the  wagon  so  that  the 
axles  almost  touch  the  ground.  In  this  case,  the  timbers  on 
which  the  engine  is  handled  will  be  more  nearly  level.  If 
they  are  entirely  level,  rollers  may  be  used  under  the  skids 
to  which  the  engine  is  fastened.  If,  however,  the  timbers 
slope  at  all,  rollers  should  not  be  used.  The  main  thing  is  to 
avoid  haste,  and  not  to  permit  anything  to  interfere  until  the 
engine  has  been  placed  on  the  foundation. 
Installation  of  Auxiliaries 

The  next  thing  is  to  select  a  suitable  place  for  the  battery 
box.  This  place  should  be  dry  and  free  from  vibration.  The 
wiring  is  now  connected.  If  natural  gas  is  to  be  used  as  a 
fuel,  it  is  necessary  to  have  a  special  mixer,  which  will  be 
furnished  by  the  manufacturer  of  the  engine.  All  that  is 
necessary  is  a  gas  bag  or  tank  and  piping  to  allow  the 
charge  to  be  drawn  quickly  into  the  cylinder.  Some  engines 
use  gasoline  for  a  start  and  then  switch  onto  the  natural  gas, 
while  others  start  directly  on  the  gas.  If  the  engine  will  start 
on  the  gas,  there  is  no  good  reason  for  using  gasoline. 

If  liquid  fuel  is  to  be  used,  it  is  advisable  to  place  the  fuel 
tank  outside  the  building  and  it  is  still  better  to  bury  it  in 
the  ground.  After  the  tank  has  been  buried  in  a  suitable 
place,  it  is  an  easy  matter  to  arrange  the  piping  to  the  fuel 
pump  on  the  engine.  As  far  as  possible,  this  piping  should 
be  underground,  as  it  is  out  of  the  way.  A  pipe  for  the  fuel, 
passing  from  the  pump  to  the  mixer,  and  a  pipe  for  the  over- 
flow to  return  from  the  mixer  bowl  to  the  tank,  must  be  pro- 
vided. If  the  overflow  pipe  stops  at  the  top  of  the  fuel  tank, 
it  will  not  be  necessary  to  have  a  vent  hole  at  the  top  of  the 
tank,  as  the  air  will  flow  into  the  tank  from  the  overhead 
pipe  which  will  not  always  be  full  of  gasoline.  The  pump 
pipe  should  pass  to  the  bottom  of  the  tank  and  should  be 
provided  with  a  light  screen  to  prevent  foreign  substances 
from  passing  into  the  mixer. 

Starting-  a  New  Engine 

After  the  engine  is  properly  installed,  the  first  thing  is  to 
start  it  running.  This  is  done  by  turning  on  the  battery 
switch,  setting  the  needle  valve  in  the  starting  position,  turn- 
ing off  the  air  damper,  releasing  the  compression,  and  giving 
the  flywheel  a  few  turns,  which  will  put  it  in  motion.  After 
the  engine  has  made  a  few  revolutions,  open  the  air  damper, 
close  the  needle  valve  to  the  running  position,  put  the  relief 
cam  back  into  place,  and  let  the  engine  run.  watching  for 
developments.  It  is,  of  course,  presumed  that  all  the  oilers 
and  grease  cups  have  been  filled,  and  that  all  movable  parts 
have  been  oiled  with  the  oil-can.  Now  see  that  water  enters 
the  cylinder  cooling  jacket  within  five  minutes,  or  stop  the 
engine,  as  it  is  not  safe  to  allow  it  to  run  without  cooling 
water  on  the  jacket.  It  is  best  to  allow  the  engine  to  run  an 
■hour  or  so  without  any  load,  and  to  watch  the  bearings  to 
see  that  they  do  not  become  overheated.  In  case  of  doubt  on 
any  point,  stop  the  engine  and  examine  it. 

In  cold  weather,  a  gasoline  engine  is  more  diflJcult  to  start 
than  in  warm  weather,  the  reason  being  that  gasoline,  in 
changing  from  a  liquid  to  a  vapor,  reduces  its  temperature 
about  30  degrees  F.  If  the  air  is  cold  on  the  outside  of  the 
cylinder  and  the  mixer  has  taken  in  vapor  30  degrees  colder, 
it  is  easy  to  understand  that  this  would  interfere  with  the 
proper  vaporization.  Hence,  it  wall  be  difficult  to  start  the 
engine.  There  are  several  methods  of  overcoming  this  diffi- 
culty, either  by  warming  the  gasoline,  warming  the  air,  or  by 
using  one  part  ether  and  four  parts  gasoline  for  a  start;  this 
will  make  a  liquid  that  will  vaporize  readily  several  degrees 
below  zero.  To  warm  the  gasoline  is  a  process  which  is  dan- 
gerous and  should  only  be  attempted  as  a  last  resort.  It  can 
be  done  safely  only  by  using  hot  water  or  a  hot  cloth.  The 
air  may  be  warmed  by  heating  a  piece  of  iron  red-hot  and 
holding  it  at  the  mouth  of  the  intake  pipe,  allowing  the  air 
to  pass  over  it  as  it  goes  into  the  intake  pipe,  after  which 
it  joins  the  gasoline  vapor  and  heats  it. 


HYDRAULIC    BROACHING 

Up  to  within  a  few  years  ago,  broaching  was  looked  upon  as 
a  "fussy"  operation,  always  to  be  avoided  if  possible,  but  of 
late  it  has  been  so  highly  developed  that  it  is  now  on  a  par 
with  other  machining  operations.  When  we  speak  of  broach- 
ing, we  usually  think  of  horizontal  broaching,  as  that  is  w^hat 
has  been  most  commonly  done,  but  another  kind  of  broach- 
ing which  is  coming  more  and  more  in  evidence  is  vertical 
broaching  in  hydraulic  presses. 

The  Watson-Stillman  Co.,  of  Aldene,  N.  J.,  has  made  many 
presses  for  hydraulic  broaching  and  uses  several  in  its  own 
shops  for  broaching  operations  on  manufacturing  work. 
These  machines  are  all  of  the  vertical  type  and  they  have 
been  found  to  be  easier  to  handle  with  certain  classes  of  work 
than  the  horizontal  type.  One  of  these  presses  is  shown  in 
Fig.  1.  Again,  in  Fig.  2  is  shown  a  closer  view  of  the  press, 
that  illustrates  the  facility  with  which  the  work  may  be 
handlorl.      In    the   horizontal    type    of   brnarhinc:   machine    the 


Fig.    1.     Wat: 


Hydraulic   Press   used   for   Broaching 


force  required  to  drive  the  broach  is  applied  through  a  driv- 
ing screw,  but  with  a  hydraulic  press  it  is  applied  through  a 
ram  driven  by  a  pump. 

Another  advantage  claimed  for  hydraulic  broaching  is  that 
short  broaches  may  be  used — from  one-fourth  to  one-sixth  of 
the  length  of  broaches  for  horizontal  use.  On  this  account, 
there  is  much  less  danger  of  breakage  in  hardening  or  in 
use,  as  the  steel  is  under  compression  while  in  use,  rather 
than  under  tension.  When  the  work  will  permit  i.t,  the 
broaches  are  driven  clear  through  the  hole  and  dropped  out 
on  the  under  side.  In  Fig.  3  there  appears  a  set  of  four 
broaches  for  finishing  a  hole  for  a  square  shaft.  The  economy 
of  using  short  broaches  is  also  apparent  when  it  is  stated  that 
when  the  full-sized  broach  wears  small  it  may  be  ground 
down  to  the  next  smaller  size,  and  so  on  until  the  size  of  the 
last  broach  in  the  set  is  reached.  Therefore  it  is  only  neces- 
sary to  replace  one  broach  each  time  the  entire  set  is  normally 
worn  out. 
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An  idea  of  the  amount  of  metal  removed  in  broaching  with 
vertical  or  "push"  broaches,  as  they  are  sometimes  called, 
may  be  obtained  from  the  table  of  sizes  given  for  the  four 
broaches.  A,  B.  C  and  D  shown  in  Fig.  3. 

Bron.li   A         Broach    B  Urniidi    C        Bromll    D 

Start    1.075  1.100  1.125  1.145 

Finish    1.105  1.130  1.155  1.156 

From  these  figures  it  will  be  seen  that  each  of  the  broaches 
removes  practically  0.030  inch  of  metal  except  the  last  broach, 
which  only  has  0.001  inch  to  take  off  to  finish  the  work,  and 
is  therefore  more  in  the  nature  of  a  smoothing  broach. 

An  interesting  hydraulic  broaching  operation  is  the  one 
illustrated  in  Fig.  2.  This  shows  the  planish-broaching  of  a 
ho'.e  that  has  been  previously  drilled  and  reamed  in  the  cast- 
ing shown  on  the  bed  of  the  machine.  The  broach  removes 
no  metal,  but  planishes  the  stock  on  the  surface  of  the  hole. 
leaving  it  to  size:  and,  moreover,  because  the  metal  is  com- 
pressed, the  finish  is  much  better  and  the  wearing  surface 
much  harder. 

The  broach  for  this  operation  is  shown  at  E  in  Fig.  3,  and 
in    Fig.    4   the   details  of   the   broaching   end   are   seen.     The 


Fir.    2.      Planiih.broichinrc   in   a   Hydraulic    Fross 

broach  has  four  different  sizes  as  shown.  The  reamed  hole 
Is  0.003  Inch  under  size  and  the  entering  part  of  the  broach 
Is  made  Just  to  size.  The  corners,  however,  are  well  rounded 
BO  that  the  broach  will  start  without  dIfBculty.  The  first 
ral.sed  rib  on  the  broach  end  is  made  0.002  inch  over  size. 
The  next  rib  Is  left  onoa  Inch  over  size,  and  the  body  of  the 
broach  Is  made  O.dOl  Inch  under  size.  The  object  of  this 
broach  Is  to  planish  the  metal  out  to  n  size  enough  larger 
than  the  finished  size  to  allow  for  the  "spring-back"  of  the 
metal.  The  amount  of  "spring-back"  depends,  of  course,  upon 
the  thickness  of  the  wall  and  the  character  of  the  metal. 

In  hydraulic  broaching  the  amount  of  pressure  that  Is 
being  applied  to  the  brunch  iit  nil  times  Is  shown  by  the  hy- 
draulic gage.  This  Is  jiiipnrtnnl  ns  It  tells  the  exact  time 
at  which  an  overload  Is  being  put  on  the  broach  and,  the 
safety  point  of  the  broach  being  noted.  It  Is  easy  to  keep  on 
the  safe  side.  Any  range  of  speed  may  be  secured  in  hydrau- 
lic broaching,  and  this  speed  Is  only  limited  by  the  capacity 
of  the  broaching  tool  for  doing  the  work.     Less  door  space  Is 


A   Set   of   Push-broK.  ;.■:; 

required  for  hydraulic  broaching  machines  than  for  the  hori- 
zontal type  of  broaching  machine.  The  horizontal  broaching 
machine  is  a  single-purpose  machine  tool,  in  that  it  can  only 
be  used  for  broaching,  but  the  hydraulic  press,  in  addition 
to  being  used  for  broaching,  may  be  used  for  forcing  on 
arbors,  forcing  gears  on  and  off  shafts,  straightening,  and 
for  various  other  machine  shop  jobs  requiring  pressure. 
*     *     * 

INTERESTING  TELEPHONE  STATISTICS 

According  to  recent  statistics,  there  are  9,200,000  tele- 
phones in  the  United  States  and  Canada,  and  3,700,000  in 
Europe.  On  an  average,  this  means  one  telephone  for  each 
eleven  inhabitants  in  the  United  States,  while  there  is  only 
"lie  telephone  for  each  125  inhabitants  in  Europe.  With  re- 
gard to  the  distribution  of  the  telephones  in  cities  and  in  the 
I  rpuntry.  we  find  that  in  cities  of  more  than  100.000  inhabi- 
iMiits  there  is,  in  the  United  States,  one  telephone  to  every 
nine  persons,  whereas,  in  the  country  districts,  there  is  one 
telephone  to  every  thirteen  persons.  In  Europe  the  difference 
in  the  number  of  inhabitants  per  telephone  is  very  marked 
dinavian  countries.  Thus,  we  find  that  in  the  three  Scan- 
dinavian countries,  Sweden,  Norway  and  Denmark,  there  is 
one  telephone  to  every  twenty-five  inhabitants,  while  in  Ger- 
many there  is  only  one  telephone  to  every  fifty-two  in- 
habitants, in  England  one  to  every  sixty-two  inhabitants,  and 
in  France  one  to  every  140  inhabitants.  Of  all  the  cities  in 
the  world,  Stockholm  leads  with  the  number  of  telephones 
p»  r  capita,  there  being  at  the  present  time  one  telephone  for 
mory  4.4  inhabitants.  Another  interesting  comparison  Is 
made  between  the  number  of  telephone  conversations  and  the 
number  of  letters  transmitted  by  mail.  In  the  United  States, 
iliere  are  sixty-one  telephone  conversations  to  every  thirty- 
nine  letters.  In  Ger- 
many, there  are  thirty 
tilephone  conversations 
1(1  seventy  letters;  In 
England  there  are 
twenty-three  to  seventy- 
seven  letters;  while  In 
the  Scandinavian  coun- 
tries there  are  sixty- 
six  telephone  conversa- 
tions to  thirty-four 
letters. 

•  *     * 

The  total  exports  of 
belting  from  Germany 
In  1912  were  valued  at 
13.675.000,  of  which 
over  $1,000,000  worth 
was  exported  to  Russia. 

•  •     • 

Universal  formula  for 
the  prevention  of  war- 
fare: Never  start  a 
(Ighf    with    a   customer. 
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PROVIDING  FOR  UP-KEEP  IN  THE  DESIGN  OF  CUTTING  TOOLS 


EXAMPLES  OF  TOOLS  AND  DEVICES  THAT  HAVE  PROVED  EFFICIENT  IN  PRODUCTION  AND  INEXPENSIVE  IN  MAINTENANCE 

BY    ALBERT   A.  DOWD' 

IT  is  of  primary  importance 
in  tlie  designing  of  all 
kinds  of  cutting  tools  to 
bear  in  mind  the  fact  that  all 
cutting  edges  must  be  oc- 
casionally sharpened  by 
grinding,  and  that  the  re- 
grinding  of  the  tools  brings 
into  use  portions  which  have 
previously  been  inactive. 
This  matter  deserves  the  most 
careful  consideration,  in 
order  that  the  design  may  be 
such  as  to  give  the  longest 
life  to  the  tools  consistent 
with  reasonable  first  cost.  In 
the  majority  of  cases  the  con- 


Albert   A.   Do 


ditions  are  such  that  a  little  forethought  will  result  in  a  ma- 
terial improvement  in  the  "upkeep."  There  are  occasional 
instances,  however,  when  it  is  very  difficult  to  construct  tools 
so  that  they  will  not  be  seriously  affected  by  re-grinding,  as 
for  instance  when  certain  kinds  of  forming  tools  are  re- 
quired. A  final  finishing  tool  taking  a  light  scraping  cut  may 
sometimes  be  found  necessary  in  cases  of  this  kind,  and  as 
this  tool  will  seldom  require  re-grinding  because  it  has  so 
little  to  do,  the  w-ork  can  be  held  very  close  to  size. 

The   designer   of  cutting  tools  should   have  a  wide   experi- 
ence and  a  broad  knowledge  of  the  actual   conditions  under 
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Fig.    1.     Forged  and  Inserted-blado  Turning  and  Cutting.off  Tools 


Fig.    2.     Two  Types  of  Cutter-heads 

which  tools  are  to  be  used.  He  must  be  capable  of  thor- 
oughly analyzing  the  situation  and  determining  the  type  of 
tool  best  suited  to  the  work  in  question.  Examples  which 
illustrate  the  various  types  of  cutting  tools  in  common  use 
will  be  described  in  the  following,  and  attention  will  be 
called  to  features  in  which  there  is  a  chance  for  improve- 
ment, with  suggestions  tending  toward  increased  life  in  the 
tools. 

Points  in  General  Desijrn  of  Cutting  Tools 

1.  The  number  of  pieces  to  be  machined  is  one  of  the  first 
things  to  be  considered,  as  it  has  a  decided  influence  on  the 
type  of  tool  to  be  used.  A  tool  designed  for  machining  a 
small  number  of  parts  should  be  made  as  cheaply  as  possible, 
and  the  upkeep  is  not  of  great  importance;  but  if  a  great 
many  pieces  are  to  be  handled  the  first  cost  is  not  as  im- 
portant as  rapidity  of  action  and  provision  for  upkeep. 

2.  The  various  materials  to  be  cut— steel,  cast  iron,  brass, 
etc. — require  tools  of  different  shapes,  and  the  clearance  angles 
must  be  such  as  to  turn  the  chips  to  the  best  advantage. 

3.  Sufficient  clearance  for  chips  is  essential  in  all  cases, 
but  should  receive  special  attention  when  tools  are  to  be  used 
on  steel.  Internal  cutting  tools  are  naturally  more  subject 
to  chip  troubles  than  those  used  externally. 

4.  A  copious  supply  of  cutting  lubricant  is  of  great  assist- 
ance in  prolonging  the  life  of  the  tool,  as  it  carries  away  the 
heat  generated  by  the  cut.  It  surfaces  which  are  to  be  ma- 
chined are  so  situated  that  they  cannot  readily  be  reached 
by  regular  methods  of  lubrication,  it  may  be  found  advisable 
to  provide  oil  channels  in  the  tools  themselves. 

5.  Particular  attention  should  be  given  to  portions  of  tools 
subject  to  slight  changes  in  contour  due  to  re-grinding. 
Forming  tools,  shoulder  tools,  taper  reamers,  etc.,  are  especi- 
ally subject  to  these  variations  when  re-ground.  Methods  of 
overcoming  these  difficulties  will  be  cited  in  this  article. 

6.  The  use  of  standard  sections  is  advisable  when  tools  of 
rectangular  stock  are  required,  as  machining  is  thereby  obvi- 
ated. It  is  good  practice  to  use  sections  such  as  are  carried 
in  stock  in  the  factory  where  the  tools  are  to  be  used,  so  that 
replacements  can  be  qtiickly  made. 
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Fig.    4.     Different   Types   of   Forming  Tools 


Fig.    5.     Various  Forms  of   Threading  Tools 


7.  It  should  be  remembered  that  "sledge-hammer"  methods 
of  adjustment  are  not  conducive  to  accurate  work.  Backing- 
up  screws  should  be  provided  wherever  possible,  so  that  fine 
adjustments  can  be  made  by  means  of  the  screv.s. 

8.  Generous  sizes  of  stock  should  be  used  for  cutters  when- 
ever possible,  as  heavier  cuts  can  be  taken  with  tools  of  large 
size  and  they  radiate  the  heat  more  rapidly,  so  that  the  pro- 
duction is  increased  and  the  upkeep  facilitated.  It  is  obvious 
that  finishing  tools  may  be  macSe  much  lighter  than  those 
used  for  roughing,  as  the  cuts  taken  are  correspondingly  less. 

9.  Rigidity  is  an  important  point  and  must  be  carefully 
considered  in  regard  to  the  tool  itself,  its  overhang,  and  the 
method  of  holding  it.  Chatter  is  fatal  to  any  kind  of  cut- 
ting tool. 

10.  The  original  cost  of  the  tool  is  influenced  by  many 
factors.  There  are  many  instances  when  it  is  advisable  to 
make  two  or  more  tools  of  the  same  kind,  so  that  replace- 
ments may  be  quickly  made  in  case  of  accident  and  so  that 
the  cost  will  be  less  for  each  tool  than  if  ma63  at  different 
times. 

FoFKed  Tools  and  Similar  Types 
Although  forged  tools  are  the  simplest  of  the  many  varieties 
of  cutting  tools,  they  are  greatly  abused  at  times  in  their  ap- 
plication, and  much  unnecessary  expense  is  incurred  by  de- 
signing them  in  such  a  way  that  re-forging  is  the  only  salva- 
tion after  the  tool  has  been  ground  a  few  times.  Take,  for 
instance,  the  forged  tool  .1  in  Fig.  1,  which  has  nn  offset  /{ 
of  'n  Inch  and  a  length  ('  of  6  inches.  Tools  of  this  general 
type  are  frpfiuenlly  used  on  both  horizontal  and  vertical  tur- 
r<  t  lathes.  They  are  very  useful  at  times  on  account  of  the 
facility  with  which  they  can  be  used  to  cut  In  either  direc- 
tion. The  operation  of  re-forglng  tools  of  this  type  is  simple 
and  comparatively  Inexpensive.  A  Hul>slitute  for  this  tool 
may  be  made  n.<«  shown  at  /).  this  type  being  straight  and  set 
angularly  In  a  special  tool-block  and  secured  by  two  screws 
/;  The  upkeep  Is  thereby  made  much  simpler,  as  straight 
rook  Is  U!ie(t  It  may  be  argued  that  the  rost  of  the  special 
1  lol-block  will  more  than  offset  the  extra  forging  required  on 
t.iol  ,1.  and  Ihl.t  Is  true  to  a  certain  extent,  but  when  multi- 
ple cutting  tools  are  imed,  a  special  tool-block  Is  necessary  In 
any  case,  and  It  Is  no  more  trouble  to  make  II  this  way  than 
straight,  ("or  horizontal  turret  lathe  work,  facing  and  turn- 
ing toolfi  of  tht.o  type  are  much  used. 

Tool  t'  Is  another  type  frequently  used  for  cutting  an  In- 
Irrnal  recess  or  groove  an  shown  at  (I.     The  size  Is  soon  lost 


by  re-grii!d;iig  so  that  re-torging  becomes  necessary.  In  equip- 
ments designed  for  machining  a  large  number  of  pieces  an 
efficient  substitute  may  be  provided  as  shown  by  the  bar  H. 
The  end  of  this  bar  is  cut  out  in  the  form  of  a  five-degree 
t'lovetail  and  a  tool  ./  made  to  fit  it.  The  bar  is  split  as  far 
back  as  the  drilled  hole  A',  and  screw  L  is  used  to  draw  it 
together,  thus  securely  binding  the  tool  in  any  desired  posi- 
tion. Attention  is  called  to  the  manner  in  which  the  bar  is 
cut  away  at  Q  for  chip  clearance.  Tools  may  be  planed  up 
in  a  strip,  as  shown  at  .Y.  with  a  length  0  from  twelve  to 
twenty  inches  and  afterward  cut  off  in  lengths  to  suit  The 
section  P  shows  the  shape  of  the  strip  before  grinding.  Very 
little  grinding  is  necessary  to  produce  the  required  shape.  A 
decided  advantage  in  the  use  of  a  bar  and  tools  of  this  type 
is  the  ease  with  which  cutters  of  various  sizes  may  be  made, 
and  the  cheapness  of  upkeep. 

One  of  the  most  common  types  of  tools  is  shown  at  R;  this 
is  generally  spoken  of  as  a  parting  or  cutting-oft  tool.  The 
life  of  a  tool  of  this  kind  is  Mtnger  than  some  of  the  others 
mentioned  when  used  on  small  bar  work  or  thin  castings,  be- 
cause the  cutting  portion  N  is  quite  long  and  will  stand  a 
good  deal  of  grinding  before  it  becomes  necessary  to  send  the 
tool  to  the  blacksmith  shop.  Another  cutting-off  tool  is  shown 
at  V  and  consists  of  a  strip  of  high-speed  steel,  ground  to  fit 
a  special  holder  7'.  This  holder  Is  split  at  each  end  at  V.  and 
two  screws  IV  hold  the  tool  In  place.  Considerable  economy 
results  from  an  arrangement  of  this  kind,  and  the  holder  may 
be  bought  in  various  sizes.  It  is  one  of  the  products  of  the 
I'ratt  &  Whitney  Co..  Hartford.  Conn.,  and  is  protected  by 
patents. 

External  Uroovlnti  Tools 

Kxternal  grooving  tools  may  be  reciulrod  for  wide  or  narrow 
grooving  and  may  l)e  spaced  close  together  or  several  Inches 
apart.  They  may  be  used  In  groups  of  from  two  to  eight  or 
ten.  and  may  be  all  alike  with  equal  spacing,  or  entirely  dif- 
ferent from  each  other.  The  writer  has  selected  two  designs 
to  represent  this  type  of  tooling,  both  of  these  being  shown  in 
Kig.  ,1.  The  one  shown  at  A  is  designed  to  make  two  wide 
grooves  on  the  exterior  of  a  large  cast-iron  drum  as  indicated 
In  the  illustration.  The  tool-holder  Is  of  tool  steel  and  has  a 
shoulder  at  il  which  can  be  brought  up  against  the  tool-block, 
thus  acting  as  a  support  and  giving  additional  stiffness.  Two 
holes  are  drilled  at  H  and  slots  ('  are  cut  to  permit  a  clamp- 
ing action  through  screw  F.  Attention  Is  called  to  the  fact 
that  the  slots  are  not  cut  ontlrdy  through  the  holder,  so  that 
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Fig.    6.     Starting  Tools  of  Different  Kitds  7 

the  lower  part  remains  tied  together.  The  tools  D  are  of 
high-speed  steel  and  are  set  in  the  holder  at  an  angle  of  15 
degrees  to  give  the  necessary  clearance.  The  screws  E  per- 
mit of  easy  adjustment.  An  arrangement  of  this  kind  is  very 
economical  as  far  as  upkeep  is  concerned,  as  tools  may  he 
made  up  in  a  strip  and  replaced  without  trouble  when  neces- 
sary.    No  grinding  is  required  except  on  the  upper  faces. 

The  lower  portion  of  Fig.  3  shows  a  group  of  four  narrow 
grooving  tools  K  which  are  evenly  spaced  and  secured  in  the 
block  H.  This  block  is  designed  for  use  in  the  side  head  of 
a  Bullard  vertical  turret  lathe.  The  portion  A'  takes  the 
position  normally  occupied  by  a  forged  tool  and  is  secured  by 
the  same  screws  L  that  are  ordinarily  used  to  hold  the  tool. 
Additional  strength  is  obtained  by  the  extension  0  of  the 
block  and  the  screws  M  which  are  threaded  into  the  side- 
head  turret.  The  tools  K  are  of  high-speed  steel  and  are 
ground  flat  on  the  sides  to  fit  the  slots  in  the  block.  The 
steel  clamp-blocks  J,  with  screws  P,  are  used  to  hold  the  tools 
in  place.  The  under  side  of  the  clamping  block  is  relieved  to 
gain  a  good  bearing  on  the  tools.  Blocks  and  tools  of  similar 
arrangement  will  be  found  useful  for  many  purposes,  and  the 
cost  of  upkeep  is  low. 

Forming-  Tools 

Tools  which  are  so  shaped  as  to  produce  forms  of  various 
kinds  are  more  subject  to  changes  caused  by  re-grinding  than 
any  of  the  other  types.  Take  the  example  shown  in  the  upper 
portion  of  Fig.  4,  in  which  tool  A  Is  formed  at  B  to  cut  an 
angular  groove  and  recess.  It  will  be  seen  that  this  tool  must 
be  re-ground  on  the  face,  and  as  there  must  be  a  slight  side 
clearance  to  prevent  rubbing  on  the  side  of  the  tool,  changes 
in  the  width  of  the  grooves  will  take  place  after  the  tool  has 
been  ground.  In  addition,  there  will  also  be  changes  in  the 
angle  of  the  groove  unless  the  tool  is  shimmed  up  to  bring  the 
cutting  edge  on  the  center.  For  a  very  few  pieces  a  tool  of 
this  kind  can  be  used  with  satisfactory  results,  but  if  much 
work  is  to  be  done  it  is  better  to  make  a  circular  forming 
tool  as  shown  at  E.  For  turret  lathe  work  a  special  toolpost 
for  either  the  front  or  rear  of  the  cut-off  slide  is  used  in  con- 
nection with  this  type  of  forming  tool.  A  screw  in  the  tapped 
hole  F  is  used  to  draw  it  back  and  hold  it  against  the  finished 
surface  of  the  toolpost.  In  order  to  give  proper  clearance 
the  cutting  edge  is  offset  at  D  an  amount  varying  from  y^  to 
'i  inch,  depending  on  the  machine  and  the  size  of  the  work. 

For  work  of  larger  size,  such  as  that  shown  at  ./,  the  dove- 
tail type  of  tool  may  be  used.  Tools  of  this  kind  are  planed 
or  shaped  to  the  desired  form  and  arc  sot  in  a  special  tool- 


Core   Drills  Fig.  8.     Twist  Drills  and  Drill  for  Brass 

post  at  an  angle  of  15  degrees  to  obtain  the  necessary  clear- 
ance. The  dovetailed  portion  fits  the  tool-holder  at  E  and  is 
clamped  in  position  by  dovetail  hook-bolts.  It  can  be  raised 
or  lowered  to  bring  the  cutting  edge  on  the  center.  A  form 
such  as  that  shown  can  be  readily  shaped  and  held  to  size 
without  trouble  if  a  tool  of  this  type  is  used.  Another  dove- 
tail tool  is  shown  at  L.  where  the  form  M  is  to  be  produced. 
The  dovetail  portion  N  fits  the  toolpost  as  in  the  former  case. 
There  is  a  groove  to  be  cut  in  the  work  in  addition  to  the 
form  generated  by  the  dovetail  tool,  but  it  is  not  advisable  to 
incorporate  this  in  the  same  tool,  as  it  might  be  blunted  be- 
fore the  w'ider  faces  become  dull,  so  that  the  whole  tool  would 
require  re-grinding  on  this  account,  which  would  lessen  its 
life  to  a  great  extent.  The  tool  O  is  therefore  made  to  take 
care  of  the  groove  P,  and  is  used  in  the  rear  toolpost  of  the 
cut-off  slide.  In  all  cases  of  forming  tools  which  have  to  be 
used  for  work  of  a  similar  kind,  an  arrangement  of  this  kind 
is  desirable. 

Threading  Tools 

Tools  used  for  cutting  threads  are  of  many  kinds.  A  plain 
forged  tool  is  frequently  used,  but  its  upkeep  is  expensive 
when  many  pieces  are  to  be  threaded.  On  small  diameters  re- 
quiring internal  chased  threads  a  forged  tool  is  sometimes 
necessary  on  account  of  the  size  of  the  work,  but  when  the 
work  is  sufficiently  large  to  permit  it.  other  methods  are  pre- 
ferable. For  vertical  turret  lathe  work  the  bar  shown  at  A 
in  the  upper  part  of  Fig.  5  is  furnished  by  the  manufacturers 
for  either  outside  or  inside  chasing.  The  end  of  the  bar 
is  drilled  at  C  and  a  slot  cut  to  provide  a  means  of  clamping 
tool  B  in  any  desired  position  through  the  screw  D.  The  tool 
itself  is  dovetailed  to  fit  a  slot  at  the  end  of  the  bar.  The  cost 
of  upkeep  of  a  tool  of  this  kind  is  very  small. 

The  bar  E  may  also  be  designed  for  use  in  the  vertical  tur- 
ret lathe,  but  the  tool  F,  in  this  instance,  is  threaded  to  the 
correct  pitch  for  the  thread  to  be  cut.  A  slot  in  the  end  of 
the  bar  receives  the  tool,  and  it  is  secured  in  place  by  the 
taper  pin  G. 

A  very  useful  tool  for  square  threads  is  shown  at  H  and 
is  one  of  the  products  of  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.  The  holder  is  of  steel  and  is  designed  for  use  in  the 
engine  lathe  toolpost.  The  cutters  ./  may  be  obtained  for  any 
pitch  of  thread,  and  are  ground  for  side  clearance.  The 
cutters  rest  on  the  shelf  31  on  the  tool-holder  and  are 
clamped  in  place  by  means  of  strap  A'  and  screw  L.  An 
elongated  hole  in  the  strap  permits  adjustment  for  various 
widths  of  tools.     Either   right-  or   left-hand   threads   may   be 
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cut  with  the  same  holder  by  einiply  turning  it  end  for  end. 
If  it  becomes  necessary  to  sharpen  the  tool  during  the  prog- 
ress of  the  cut,  it  may  be  removed  from  the  holder  and  re- 
placed without  disturbing  the  setting.  For  high-grade  work 
a  roughing  cutter  of  a  size  slightly  smaller  than  the  finishing 
tool  can  be  used  with  excellent  results.  The  cost  of  upkeep 
of  a  tool  of  this  kind  is  very  small. 

A  "goose-neck"  holder  for  a  lathe  is  frequently  seen,  but  is 
seldom  used  for  turret  lathe  work.  The  purpose  of  a  goose- 
neck holder  is  to  prevent  chatter  by  permitting  the  tool  to 
spring  slightly  away  from  the  work.  In  Fig.  5  a  special  block 
of  steel  T  is  tongued  at  11'  to  fit  a  slot  in  the  end  of  the  bar  U, 
which  enters  a  tool-holder  on  the  turret.  The  block  is  secured 
in  place  by  four  screws  V.  The  threading  tool  O  is  dovetailed 
at  P  to  fit  a  corresponding  slot  in  the  block.  This  slot  is 
planed  at  an  angle  to  give  the  necessary  clearance  to  the  tool. 
A  binder  stud  Q  is  dovetailed  to  fit,  and  is  drawn  back  by  the 
nut  shown.  The  tool  is  ground  across  the  upper  face  only 
and  therefore  no  change  in  shape  is  caused  by  grinding.  A 
hole  y  is  drilled  and  slot  Z  cut  to  allow  for  spring.  A  U- 
shaped  spring  is  adjustable  up  and  down  in  the  slot  to  give 
more  or  less  flexibility  to  the  "goose-neck"  portion. 
Starting-  Tools 

When  a  hole  of  any  length  is  to  be  drilled  in  solid  stock  on 
a  turret  jnachine,  it  is  best  to  use  a  short  drill  to  start  the 
hole,  afterward  following  with  the  regular  drill  which  com- 
pletes the  work.  This  short  starting  or  spotting  drill,  being 
somewhat  stiffer  than  a  long  one,  starts  a  hole  more  nearly 
true  and  saves  wear  and  tear  on  the  more  expensive  twist 
drill.  Fig.  6  shows  a  starting  drill  at  A  held  in  a  tool-holder 
B  by  the  two  set-screws  C.  the  shank  of  the  holder  being 
secured  in  the  turret  hole.  The  angle  D  on  the  end  of  the 
drill  should  be  approximately  40  degrees,  instead  of  31  de- 
grees which  is  the  regular  twist-drill  angle.  By  grinding  in 
this  way,  the  lips  of  the  following  drill  will  start  to  cut  be- 
fore the  point,  thus  giving  them  a  chance  to  get  well  into  the 
work  before  the  point  begins  to  guide. 

In  cast  work,  when  a  core  drill  is  to  be  used,  it  is  advisable 
to  start  the  hole  a  trifle  smaller  than  the  core  drill  size  with 
some  sort  of  single-point  tool,  in  order  that  the  drill  may 
start  true  and  not  be  influenced  by  variations  in  the  cored 
hole.  There  are  several  varieties  of  tools  used  for  this  pur- 
pose, one  of  these  being  shown  at  E.  This  is  preferably  made 
of  high-speed  steel,  bright  drawn  if  possible  and  is  cut  down 
to  half  its  diameter  at  /•'.  It  is  beveled  at  G  and  slightly  back- 
tapered  at  U.  for  clearance.  It  is  held  in  a  regular  turret 
tool-holder  J  by  two  set-screws  K.  A  tool  of  this  kind  does 
not  deteriorate  rapidly. 

A  chamfering  tool  is  often  used  prior  to  a  boring-bar  and 
answers  the  same  purpose  as  the  tool  just  referred  to.  A  com- 
bination boring  and  reaming  bar  is  made  by  the  Bullard 
Machine  Tool  Co.,  Bridgeport,  Conn.,  for  use  in  the  vertical 
turret  lathe.  A  portion  of  this  bar  is  shown  at  L.  The 
chamfering  cutter  M  is  of  rectangular  section  and  fits  a  slot 
in  the  bar  at  right  angles  to  the  slot  .Y  which  is  used  for  the 
floating  reaming  cutters.  Pin  O  is  flatted  to  act  as  a  bearing 
for  the  latter.  All  cutters  for  this  bar  are  of  the  "slip" 
variety,  and  can  be  readily  removed  or  replaced  by  the  fingers. 
The  cost  of  upkeep  for  an  arrangement  of  this  kind  is  small. 

When  the  cored  hole  is  of  fairly  large  size,  a  forged  tool  may 
be  used  for  starting,  as  shown  at  Q.  A  tool  of  this  type  should 
be  back-tapered  at  ('  to  an  angle  of  5  degrees  and  should  also 
have  a  .<<llght  angle  at  S.  so  that  it  will  not  have  a  tendency 
to  ride  up  on  the  scale  of  the  cored  hole.  The  tool  is  held  in 
a  regular  tool-holder  by  set-screws.  It  should  be  so  set  that 
It  will  cut  slightly  smaller  than  the  tool  which  Is  to  follow 
It.  It  may  be  re-ground  a  number  of  times  before  re-forglng 
becomes  necessary. 

Core  DrlllH 

A  type  of  core  drill  much  used  for  small  work  is  shown  In 
the  upper  part  of  Fig,  7  at  .4.  The  shank  C  Is  Integral  with 
the  cutting  portion.  The  end  view  li  shows  one  method  of 
milling  the  flutes.  A  milling  cutter  should  be  selected  which 
has  a  slightly  rounded  corner  so  that  the  danger  of  hardening 
cracks  will  be  lessoned.  The  outside  of  the  fluted  portion 
should  he  bncktapered   from  0.006  to  0.010  Inch   per  fool.   In 


order  to  give  the  necessary  clearance.  Tools  of  this  type  are 
greatly  abused  in  the  average  shop  by  improper  grinding  and 
by  allowing  them  to  become  so  dull  that  they  cut  in  such  a 
protesting  manner  as  to  be  heard  all  over  the  factory.  Fre- 
quently they  are  so  re-ground  that  only  one  or  two  lips  are 
cutting,  thereby  producing  very  unsatisfactory  results.  The 
shell  drill  shown  at  E  is  of  the  same  general  type,  but  it  is 
made  so  that  it  fits  a  taper  arbor  at  F  and  is  driven  by  the 


Fig.    9.     Types   of   HoUow   MiUs 

slot  G  in  the  end.  which  engages  with  a  tongue  on  the  arbor. 

Another  type  of  tool  used  for  the  same  purpose  is  shown 
at  H.  The  steel  shank  is  slotted  at  the  end  to  receive  the  flat 
cutter  ./.  which  is  shouldered  at  A'  to  fit  the  flatted  portion 
of  the  bar  by  which  it  is  centrally  located.  The  cutter  is 
held  in  place  by  taper  pin  L.  and  is  ground  at  ^T  to  bring  the 
cutting  edges  on  the  center,  or  a  little  ahead  of  the  center 
which  is  preferable.  The  bar  is  milled  out  at  M  for  chip 
clearance.  The  cutter  is  slightly  back-tapered  as  on  a  core 
drill.  Tools  of  this  type  are  much  cheaper  than  core  drills 
and  cost  less  in  upkeep,  but  they  will  not  cut  as  rapidly  as  the 
four-lip  type,  nor  will  they  produce  work  as  close  to  size. 

The  cutter-head  shown  at  O  is  of  steel,  and  was  designed 
for  rough-boring  automobile  cylinders.  The  action  of  this 
tool  Is  much  the  same  as  that  of  a  core  drill,  but  replacements 
are  much  easier  and  cheaper.  A  special  grinding  arbor  is 
necessary,  however,  so  that  the  adjusting  screws  may  be  more 
accessible.  The  body  Is  tapered  at  P  to  fit  the  regular  arbor 
shown,  and  two  keys  Q  are  provided  for  driving.  The  four 
tools  It  are  set  angularly  In  the  body,  held  in  place  by  the 
screws  N.  and  adjusted  by  screws  T.  The  cutting  lips  R  are 
'm  Inch  ahead  of  the  center.  The  body  of  the  tool  Is  cut 
away  as  shown,  for  chip  clearance. 

Tyiies  of  Drills 

In  the  upkeep  of  drills  a  great  deal  depends  upon  the  care 
used  In  grinding  and  the  speeds  and  feeds  used  In  their  opera- 
tion. The  selection  of  the  proper  kind  of  drill  to  use  for  a 
particular  job  Is  also  of  great  Importance,  the  flat  twisted 
drill  shown  at  .(  In  Fig.  8  Is  one  of  the  products  of  the  I'ratt 
&  Whitney  Co..  and  Is  adapted  for  work  requiring  high  speed 
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and  rapid  production.  The  chip  clearance  on  this  type  of 
drill  is  very  generous,  so  that  It  is  especially  desirable  for 
steel  work.  The  portion  D  has  an  increased  twist  and  is 
ground  to  fit  a  regular  taper  socket. 

For  deep-hole  drilling  in  steel  an  oil  drill  such  as  that 
shown  at  B  is  useful.  In  this  type  of  drill  the  shank  F  forms 
an  oil  pocket  from  which  the  two  holes  H  lead  to  the  drill 
lips.  The  cutting  lubricant  system  of  the  machine  is  piped 
to  the  rear  end  of  the  drill  and  the  lubricant  is  forced 
through  the  holes.  This  greatly  assists  in  carrying  away  the 
heat  generated  and  also  forces  the  chips  out  along  the  flutes. 
It  is  sometimes  necessary  to  speed  up  the  pump  in  order  to 
obtain  sufficient  pressure  to  force  out  the  chips.  The  life  of 
one  of  these  drills  is  very  long.  They  are  one  of  the  products 
of  the  Morse  Twist  Drill  &  Machine  Co.,  New  Bedford,  Mass. 

When  drills  are  of  large  size,  as  shown  at  C.  considerable 
power  is  required,  and  they  may  be  made  to  cut  to  better 
advantage  if  stepped  on  the  lips  as  shown  at  E.  This  breaks 
up  the  chips  so  that  an  easier  cutting  action  is  attained. 
Drills  of  special  form,  such  as  are  used  on  gun  barrel  drilling 
machines,  are  stepped  to  break  the  chips  in  somewhat  the 
same  manner  as  that  shown. 

For  brass  or  aluminum  work  a  so-called  "flat  drill"  is  fre- 
quently used  on  account  of  the  great  amount  of  chip  clear- 
ance obtained  with  this  type.  The  cutting  lip  M  is  ahead  of 
the  center  and  has  considerable  rake.  A  flatted  portion  Is 
milled  on  the  shank  K  at  L,  so  that  the  set-screws  in  the  tool- 
holder  will  bear  at  this  point.  Tools  of  this  kind  are  not  very 
expensive  and  their  upkeep  is  not  costly.  They  should  be  kept 
very  sharp  and  the  cutting  edges  should  be  stoned  smooth 
to  secure  the  best  results. 

Cutter-heads 

Cutter-heads  are  not  usually  designed  unless  a  large  num- 
ber of  pieces  is  to  be  machined,  as  they  are  somewhat  ex- 
pensive and  the  cost  is  not  warranted  if  small  lots  are  to  be 
manufactured.  In  turret  lathe  practice,  when  inside  work  is 
to  be  done  on  a  machine  having  turret  longitudinal  feed  only, 
a  cutter-head  may  often  be  used  to  good  advantage.  A  head 
designed  for  a  condition  of  this  kind  is  shown  at  A  in  Fig.  2. 
The  inside  of  the  rim  is  to  be  bored,  the  hub  turned  and  the 
web  faced.  The  body  of  the  holder  is  made  of  cast  iron  and 
is  dovetailed  to  fit  the  turret  face,  where  it  is  secured  by 
means  of  gib  K  and  screws  J.  A  series  of  holes  is  drilled  in 
the  face  of  the  head  for  the  tools  B,  C,  D,  etc.,  these  being 
secured  In  place  by  screws  H.  The  tools  are  so  located  in  the 
face  of  the  head  that  their  cutting  paths  overlap  each  other 
slightly  so  that  all  of  the  surface  is  covered.  Tool  B  bores  the 
inside  of  the  casting  rim  and  faces  a  little  of  the  web.  Tool 
C  faces  part  of  the  web  and  overlaps  the  cut  produced  by  B. 
Tools  D.  E,  F  and  G  complete  the  remainder  of  the  web  fac- 
ing and  tool  G  also  turns  the  hub.  The  action  of  this  kind 
of  tool  is  very  satisfactory.  Attention  is  called  to  the  fact 
that  the  cutting  faces  of  all  the  tools  except  G  are  ahead  of 
the  center  so  that  they  produce  a  scraping  cut.  Tool  G  has  its 
cutting  face  on  the  center  because  it  is  used  for  turning  and 
therefore  should  not  be  ahead  of  the  center  on  account  of  its 
liability  to  "dig  in." 

The  lower  part  of  Pig.  2  shows  another  type  of  cutter-head 
that  was  designed  for  boring  out  and  facing  the  inside  of  a 
cone  pulley.  Two  heads  were  made  for  this  work,  one  for 
roughing  and  one  for  finishing.  The  heads  were  identical 
except  for  the  facing  tools,  which  were  "nicked"  in  the  rough- 
ing head  so  that  they  would  attack  the  scale  better.  The  body 
of  the  head  ilf  is  a  steel  casting  cored  out  at  S  to  reduce  the 
weight  and  fastened  down  on  the  turret  face  by  screws  Y  and 
Z.  Additional  stiffness  Is  secured  by  permitting  shoulder  U 
to  bear  against  the  edge  of  the  turret.  In  order  to  prevent 
chatter,  the  forward  end  is  provided  with  a  revolving  tool- 
steel  bushing  X  which  is  a  running  fit  on  a  stem  forced  into 
the  body  of  the  tool.  A  hardened  and  ground  thrust  washer 
W  is  interposed  between  the  bushing  and  the  shoulder  on 
the  stem.  The  tools  themselves  are  of  flat  high-speed  steel, 
%  inch  thick,  and  are  fastened  in  place  by  screws  R.  The 
screw  holes  are  slotted  to  provide  for  adjustment.  Tools  N 
and  P.  although  shown  in  the  same  plane  as  0  and  Q.  are  in 
reality  set  at  right  angles  to  them,  so  as  to  distribute  the  cut 


to  better  advantage.  The  facing  tools  P  and  Q  are  set  slightly 
nearer  the  center  than  the  boring  tools  N  and  0  so  that  they 
do  not  cut  until  they  reach  the  shoulder.  Although  this  type 
of  tool  does  not  appear  to  be  very  economical  as  regards  up- 
keep, it  is  really  much  better  than  it  appears,  as  the  tools  are 
comparatively  inexpensive.  Both  roughing  and  finishing  tools 
are  used,  which  is  a  decided  advantage.  There  is  also  pro- 
vision for  considerable  adjustment  in  the  slotted  holes. 
Boring--bars 

For  small  work  it  is  obvious  that  the  cutters  in  boring-bars 
cannot  be  of  large  size,  as  the  size  of  the  bar  will  not  permit 
it,  nor  can  much  be  done  in  the  line  of  adjusting  screws  for 
the  same  reason.  About  all  that  can  be  done  in  a  case  of  this 
kind  is  to  make  up  a  bar  something  like  that  shown  at  A  in 
Fig.  10.  This  bar  has  a  flatted  portion  at  B  so  that  it  may  be 
firmly  held  by  set-screws  in  the  tool-holder.  Tool  C  is  of 
round  section,  flatted  on  one  side  so  that  the  pin  D,  one  side 
of  which  is  flat  tapered,  can  be  driven  in  to  hold  it  in  place. 
Tools  of  this  kind  are  somewhat  difficult  to  set  for  diameters, 
but  in  turret  lathe  work,  when  a  machine  having  a  cross- 
sliding  turret  is  used,  diameters  may  be  easily  regulated  by 
this  feature. 

When  the  work  is  of  a  size  large  enough  to  permit  it,  a  bar 
such  as  that  shown  at  E  will  be  found  much  better  and  more 
convenient  than  that  at  A.  The  tool  G  is  of  larger  section  and 
is  provided  with  an  adjusting  screw  at  H.  Two  set-screws  J 
bear  against  a  flat  on  the  tool  and  hold  it  firmly.  It  is  now 
possible  to  buy  high-speed  steel  of  round  section  very  close  to 
size,  so  that  no  turning  is  required  on  the  tool,  and  the  cost 
of  upkeep  of  a  bar  of  this  kind  is  therefore  very  small. 

For  work  of  still  larger  diameter  the  type  of  bar  shown  at 
K  will  be  found  of  advantage.  This  bar  is  slotted  at  the  for- 
ward end,  slightly  larger  than  the  thickness  of  some  easily 
procurable  high-speed  steel  of  rectangular  section.  In  order 
to  strengthen  the  end  of  the  bar  a  filler  block  is  fitted  to  the 
slot  and  is  held  in  place  by  two  screws  .A'.  The  tool  is  held  in 
any  desired  position  by  the  two  screws  0.  No  adjustment  Is 
provided  for  the  tool.  The  cost  of  upkeep  is  exceptionally 
low. 

A  very  different  type  of  bar  is  shown  at  P,  this  being  pro- 
vided with  a  pilot  on  the  forward  end  which  enters  a  bushing 
in  the  chuck.  The  bar  is  made  of  machine  steel  and  is  pro- 
vided w'ith  hardened  tool  steel  bushings  T  which  are  forced 
onto  pilot  S.  This  bar  is  designed  both  for  boring  the  large 
hole  and  facing  the  shoulder  Y,  as  w-ell  as  boring  the  smaller 
hole  which  extends  completely  through  the  work.  The  tool  R 
is  set  at  an  angle  of  30  degrees  and  is  held  in  place  by  screws 
U.  Screw  T  is  provided  for  fine  adjustments.  The  tool  Q  is 
set  into  the  bar  at  right  angles  to  the  center  line  in  order  to 
facilitate  grinding.  Backing-up  screws  and  set-screws  are 
provided  at  A'  and  ^Y.  This  bar  is  cheap  as  regards  the  cost 
of  upkeep. 

Counterbores  and  Kindred  Tools 

Fig.  11  shows  at  A  a  counterbore  such  as  is  regularly  used 
for  screw  heads  and  work  of  a  similar  character.  Counter- 
bores  of  this  type  are  made  with  three,  four,  five  or  six  flutes, 
according  to  the  work  for  which  they  are  required,  the  most 
common  being  four  flutes  as  shown  at  B.  Pilots  for  this  type 
of  tool  are  frequently  made  removable  so  that  special  con- 
ditions can  be  readily  met.  Tools  of  this  kind  may  be  re- 
ground  a  number  of  times. 

A  useful  tool  for  counterboring  or  cutting  shoulders  in 
larger  work  is  shown  at  E.  The  body  of  this  tool  is  made  of 
machine  steel  and  is  tapered  at  F  to  some  standard  taper. 
Tool  H  is  of  high-speed  steel  and  is  held  in  position  by  screws 
•/.  The  end  of  the  holder  is  slotted  at  an  angle  and  a  filler 
block  G  is  used  to  strengthen  the  end,  being  secured  by  a  screw- 
and  dowel.  Rectangular  stock  can  be  used  in  this  holder 
and  replacements  are  very  easy.  A  holder  of  this  kind  may 
be  used  on  the  lathe,  milling  machine  or  turret  lathe,  as  the 
occasion  and  conditions  may  demand. 

A  counterbore  having  a  removable  head  and  pilot  bushing 
is  illustrated  at  E.  The  stem  M  is  of  tool  steel  and  is  tapered 
at  the  rear  end  to  a  standard  taper.  Two  keys  are  provided 
at  L  to  drive  the  cutter-head,  these  keys  being  let  in  to  an 
enlarged   portion   of  the   stem.     The  cutter-head  A'   is   shoul- 
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dered  at  the  rear  end  and  cut  out  to  receive  the  ends  of  the 
keys.  The  forward  end  of  the  stem  is  reduced  in  size  and 
tapped  out  for  screw  O  which  holds  the  bushing  A'  in  place. 
In  an  arrangement  of  this  sort  a  great  number  of  combina- 
tions are  possible,  as  heads  and  pilot  bushings  may  be  readily 
interchanged. 

Another  type  of  counterbore  having  interchangeable  guides 
and  heads  is  shown  in  the  lower  view.  The  construction  of 
this  tool  is  somewhat  different  from  the  one  above.  A  holder 
P  is  slotted  at  V  to  act  as  a  driver  for  the  cutter-head.  The 
pilot  Q  is  reduced  in  size  at  i?  and  fits  hole  T  in  the  shank, 
where  it  is  secured  by  the  pointed  screw  S.  An  angular 
groove  prevents  it  from  turning.  The  cutter-head  ['  is  similar 
to  that  shown  at  A',  and  fits  the  stem  ii  of  the  pilot.  A  tool  of 
this  type  is  manufactured  by  the  Pratt  &  Whitney  Co.,  Hart- 
ford, Conn.,  and  may  be  bought  in  various  sizes. 
Hollow  Mills 

Hollow  mills  are  generally  used  on  bar  stock  for  rapid  re- 
moval of  metal  and  are  usually  followed  by  a  box-tool  or  a 
single-point  turner  of  some  sort.  They  are  not  intended  for 
accurate  work.     Fig.  9  shows  in  the  upper  view  an  ordinary 


body  of  this  tool  is  made  of  machine  steel  and  is  slotted  to 
receive  the  two  cutters  .V  and  the  back-rests  0.  Screws  P 
bind  both  back-rests  and  cutters  in  place  when  set  to  the  re- 
quired diameter.  The  shank  M  fits  the  hole  in  the  turret. 
This  tool  is  not  suited  for  heavy  cutting,  but  is  quite  adapt- 
able to  various  diameters,  and  the  cutters  may  be  replaced 
with  ease. 

The  hollow  mill  shown  in  the  lower  part  of  Fig.  9  was  de- 
signed for  heavy  reductions  on  bar  stock  in  a  horizontal 
turret  lathe.  The  body  R  was  made  of  cast  iron  and  was  fitted 
to  the  turret  at  its  rear  end  and  drawn  up  by  the  dovetailed 
gib  S.  There  were  three  tools  set  120  degrees  apart  and 
placed  in  the  holder  as  shown  at  T.  These  tools  were  clamped 
by  screws  U,  while  adjustment  was  provided  by  backing-up 
i-.crews  V.  This  tool  was  followed  by  a  single-point  turning 
tool  in  order  to  hold  the  size  within  the  required  limits.  An 
opening  at  the  side  of  the  tool  was  provided  at  X  to  allow 
the  egress  of  chips.  A  plug  gage  was  mads  to  facilitate  the 
setting  of  the  tools  and  an  angular  gage  for  the  end  of  the 
tools  was  also  found  necessary  in  order  that  all  tools  might 
rpmove  an  equal  amount  of  stock.     Under  test  this  tool  re- 
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Fig.    12.     Three  Types  of  Shoulder  Tools 


type  of  hollow  mill  such  as  is  commonly  used  in  screw  ma- 
chine work.  This  type  of  tool  is  well  known.  Angle  B  varies 
from  10  to  15  degrees;  angle  C  from  3  to  7  degrees;  and  angle 
I)  from  8  to  1.5  degrees.  The  back  clearance  at  A'  should  be 
approximately  %  inch  per  foot,  or  a  trifle  more.  The  cutting 
edges  should  be  on  the  renter  for  brass,  but  a  trifle  ahead  of 
the  center  for  steel.  .Mills  of  this  type  are  comparatively 
cheap.  Re-grinding  changes  the  size  somewhat,  but  this  may 
be  offset  to  a  certain  extent  by  the  use  of  a  clamping  ring 
which  draws  the  rutting  lips  together.  This  is  not  shown  In 
the  illustration. 

Another  form  of  hollow  mill  which  possesses  valuable 
features  of  ndjustmrnt  la  shown  at  /■'.  This  tool  Is  made  by 
the  Geometric  Tool  Co.,  New  Haven,  Conn.  It  is  not  designed 
for  heavy  rutting,  but  Is  especially  reconiniended  for  brass 
flnl.ohlng  and  light  cutting  on  other  metals.  It  consists  of 
three  parts,  a  holder  /■',  n  plate  U,  and  a  cam  which  controls 
the  cutters.  Thi'  holder  Is  slotted  on  the  front  end  to  receive 
the  cutters  A';  pinte  O  keeps  these  In  plare.  The  diameters 
are  cnntrolled  by  screw  //  which  operates  the  cutters.  An 
index  Is  provided  on  the  side  by  which  readings  to  0.010 
Inrh  may  be  obtained.  A  hardened  plug  Is  recommended 
for  setting  the  cutters  for  various  diameters. 

Another  type  of  adjustable  hollow  mill  Is  shown  at  31.   The 


duced  two-inch  bar  stock  to  one  inch  diameter  at  a  speed  of 
100  feet  per  minute  and  a  feed  of  0.040  inch  per  revolution. 
Shoulder  Tools 

Great  difficulty  is  sometimes  experienced  In  turret  lathe 
work  in  keeping  shoulder  distances  uniform  after  the  tools 
have  once  been  ground.  It  Is  therefore  advisable,  whenever 
possible,  to  so  design  the  tools  that  changes  will  not  take 
place  when  they  are  re-ground.  The  desired  result  may  some- 
times be  accomplished  by  the  use  of  a  grinding  gage,  but  it 
Is  much  better  to  so  arrange  the  tool  that  no  changes  are 
possible.  Several  types  of  shoulder  tools  are  shown  In  Fig, 
12.  The  one  at  A  Is  piloted  with  a  stem  B  at  the  forward  end 
'.u  a  chuck  bushing.  A  double-ended  cutler  V  of  high-speed 
steel  fits  a  s'.ot  in  the  bar  and  Is  Incited  sideways  on  the  two 
Hats  t'.  A  wedge  //  holds  the  tool  back  against  the  rear  end 
of  the  slot,  and  all  tendency  to  rock  Is  prevented  by  the  relief 
pt  <;.  The  faces  of  the  two  shoulders  U  and  E  are  the  im- 
portant points  on  this  piece  of  work,  and  a  gage  was  found 
iirrcHsary  in  order  to  keep  them  uniform  when  grinding. 

Another  method  of  handling  a  somewhat  similar  condition 
is  shown  in  the  bar  ,/.  Two  cutters  of  round  section  are  In- 
■rrte('i  In  the  bar  at  right  angles  to  each  other  as  shown  at  M 
nnd  A'.  The  distance  /..  Is  3/16  Inch,  so  that  this  tool  would 
be  ahead  of  the  center  and  would  therefore  have  a  scraping 
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action  in  facing  the  end  of  the  huh.  The  tool  M  used  for  in- 
ternal boring  and  for  facing  the  shoulder  is  also  slightly- 
ahead  of  the  center.  The  screws  A'  hold  the  tool  M.  while 
those  at  P  secure  K.  The  heads  of  the  two  screws  .V  project 
about  one-half  inch  more  beyond  the  end  of  the  bar  than  the 
other  two  in  order  to  facilitate  the  use  of  a  wrench.  Some 
difficulty  is  experiencec"!  in  keeping  the  shoulder  distances 
within  the  required  limit. 

A  tool  which  is  not  affected  by  re-grinding  as  far  as  shoul- 
der distances  are  concerned  is  shown  at  R  in  the  lower  por- 
tion of  Pig.  12.  In  this  particular  instance,  a  pilot  Y  was 
used  and  this  extended  back  through  the  holder  at  W  and 
acted  as  a  clamp  for  the  cutter-head,  being  drawn  up  against 
it  by  means  of  a  nut  and  washer  at  the  rear  end  of  the  holder, 
not  shown  in  the  illustration.  The  holder  Is  provided  with 
a  driver  at  X  which  enters  a  slot  at  the  rear  of  the  tool 
proper.  The  tool  R  is  of  high-speed  steel  and  is  turned  to  the 
proper  diameters  and  then  given  a  slight  back  clearance  of 
about  0.0015  inch  to  the  inch  to  prevent  rubbing.  The  two 
cutting  faces  U  and  T  are  faced  with  a  flat  tool  on  a  right- 
hand  spiral  having  a  lead  of  %  inch  to  the  foot.  It  will  be 
seen  that  radial  re-grinding  may  be  easily  accomplished  at  S 


is  driven  by  a  flatted  pin  in  the  holder  G.  The  pilot  E  enters 
a  bushing  in  the  chuck  and  is  shouldered  at  J  to  assist  in 
keeping  the  mill  in  position.  The  shank  passes  entirely 
through  the  holder  and  is  secured  at  the  rear  end  by  a  nut 
and  washer.  A  tool  of  this  type  may  be  re-ground  consider- 
ably without  seriously  changing  the  contour.  A  point  worthy 
of  note  in  the  design  of  face  mills  which  are  hand-operated 
(as  in  turret  lathe  practice),  is  that  the  lips  or  cutting  faces 
should  be  as  few  as  is  consistent  with  the  work  in  question, 
especially  if  much  surface  is  to  be  faced.  Too  many  lips 
make  it  difficult  to  make  the  mill  cut.  The  mill  shown  in 
the  illustration  was  originally  designed  with  eight  cutting 
lips,  but  it  was  found  that  it  was  about  all  a  man  could  do  to 
force  it  to  cut  on  account  of  the  amount  of  surface  to  which 
the  cutting  edges  were  presented  at  once.  Four  of  the  lips 
were  therefore  ground  away;  this  overcame  the  difficulty. 
The  approximate  diameter  of  this  mill  was  3%  inches;  it  was 
used  on  a  horizontal  turret  lathe. 

An  arrangement  for  a  bottoming  tool  that  can  be  re-ground 
without  changing  its  shape  is  shown  in  the  lower  illustra- 
tion. A  bar  K  is  held  in  the  turret  and  is  beveled  on  the 
forward  end  to  an  angle  of  30  degrees,  and  is  counterbored 


Bottoming  Tools 


Fig.    14.     Finishing  Ream 

There    is    conse 


Fig.    16.     Taper  Re 


without    changing    the    shoulder    distances 
quently  no  danger  of  variation. 

Bottoming-  Tools 

In  automobile  construction,  ball  bearings  are  often  used  in 
the  hubs,  and  the  diameters  and  seats  must  be  carefully  ma- 
chined. As  it  is  not  good  practice  to  grind  a  reamer  to  a 
radius  such  as  that  shown  in  the  upper  portion  of  Fig.  13,  it 
is  necessary  to  provide  some  other  tool  for  this  work.  A  sim- 
ple type  is  shown  in  the  upper  figure,  this  consisting  of  a  bar 
A  having  a  cutter  of  cylindrical  section,  formed  at  B  to  the 
proper  radius.  The  cutter  is  held  in  place  by  two  screws  C, 
adjustment  being  provided  by  the  backing-up  screw  D.  The 
upkeep  for  a  tool  of  this  kind  is  expensive,  especially  if  the 
work  on  which  it  is  used  is  a  steel  casting.  Sand  spots  and 
blow-holes  in  this  class  of  material  make  frequent  re-grind- 
ing necessary  and  considerable  care  must  be  used  in  re-setting 
in  order  to  keep  the  work  within  the  required  limits  of 
accuracy. 

Another  method  of  handling  a  piece  of  similar  work  is  by 
means  of  a  face  mill  having  four  cutting  lips  /-'  formed  to  the 
radius  of  the  seat.    The  mill  E  is  relieved  at  the  rear  end  and 


and  tapped  off  center,  as  shown  at  M  and  N,  to  receive  a 
shouldered  screw  which  holds  the  circular  forming  tool  L  in 
position.  Attention  is  called  to  the  fact  that  the  center  of 
this  tool  is  Vs  inch  above  the  center  of  the  work  in  order  to 
provide  the  necessary  clearance.  It  will  be  noted  that  the 
form  0  does  not  change  its  shape,  because  the  tool  is  ground 
radially.  The  expense  of  making  a  tool  of  this  kind  is  not 
excessive,  nor  is  the  cost  of  upkeep. 

Straight  Chucking-  Reamers 
There  are  many  varieties  of  adjustable  reamers  on  the  mar- 
ket, but  very  few  can  be  adjusted  to  cut  a  certain  size  with- 
out the  necessity  of  re-grinding.  Re-grinding,  however,  is 
a  small  matter  when  compared  with  the  cost  of  a  new  reamer. 
Trobably  the  simplest  type  of  reamer  that  will  produce  satis- 
factory work  is  that  shown  in  the  upper  illustration  of  Fig. 
IJ.  The  bar  A  fits  the  turret  hole  and  is  slotted  at  the  for- 
ward end  to  receive  the  flat  reamer  cutter  B.  The  back  of 
this  tool  is  relieved  at  F  and  bears  against  pin  E  which  is  of 
hardened  steel,  flattened  on  one  side,  and  forced  into  the  bar. 
The  screw  C  has  a  teat  D  which  fits  loosely  into  a  hole  in  the 
reamer   cutter,   so   that  a   certain   amount   of   "float"    is    per- 
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mitted.  A  tapered  cut  in  tool  B  runs  into  the  hole  which  the 
teat  screw  enters,  and  a  plug  R  may  be  forced  down  to  open 
up  the  blade,  thus  permitting  a  number  of  re-grindings.  A 
reamer  of  this  sort,  when  used  on  a  horizontal  turret  lathe, 
should  be  turned  so  that  the  blade  stands  vertical  in  order  to 
minimize  errors  in  the  indexing  of  the  turret.  It  should  be 
lightly  guided  by  the  fingers  in  entering  the  hole. 

The  type  of  reamer  shown  at  G  is  non-adjustable,  except  if 
re-ground.  In  this  type  of  reamer  shank  G  is  held  at  the 
rear  end  in  a  floating  holder.  The  forward  end  is  milled  out 
so  that  a  number  of  blades  as  shown  at  U  may  be  inserted 
In  the  slots  and  fastened  by  screws  J.  In  milling  a  reamer  of 
this  kind,  the  blades  are  inserted  and  the  cutting  done  on 
body  and  blade  together.  The  blades  are  then  taken  out  and 
hardened,  after  which  they  are  assembled  and  ground  in 
position,  both  cylindrically  and  along  the  faces  of  the  flutes 
When  a  reamer  of  this  kind  becomes  worn,  the  blades  ma> 
be  removed  and  "papered  up,"  and  then  re-ground.  The  cost 
of  upkeep  on  this  type  of  reamer  is  small. 

Occasionally  it  is  desirable  to  space  flutes  unequally  in 
order  to  obviate  chatter.  It  is  contended  by  some  that  un- 
equal spacing  on  one  half  of  the  reamer  answers  every  pur- 
pose and  that  it  only  causes  extra  trouble  to  space  every  flute 
differently;  in  other  words,  in  an  even-fluted  reamer  the 
teeth  may  be  opposite  each  other,  thus  facilitating  calipering: 
this  is,  however,  doubtful.  Unequal  spacing  for  six-,  eight- 
and  ten-flute  reamers  is  given  in  the  diagram,  and  other  spao- 
ings  may  be  readily  determined. 

The  expansion  type  of  reamer  shown  in  the  lower  portion  of 
Fig.  14  is  made  by  the  Pratt  &  Whitney  Co.,  Hartford,  Conn. 
A  body  Q  fits  a  taper  arbor  and  is  driven  by  the  slot  P  which 
engages  with  a  pin  in  the  arbor.  The  blades  K  fit  the  tapered 
slots  shown  in  the  sectional  view.  The  clamps  L  are  drawn 
down  to  lock  the  blades  securely  by  means  of  the  screws  M. 
The  blades  may  be  set  for  various  diameters  within  their 
capacity  by  means  of  the  two  check-nuts  X.  This  type  of 
reamer  is  exceptionally  good  for  turret  lathe  work. 
Taper   Reamers 

Taper  reamers  should  always  be  made  considerably  longer 
than  the  hole  which  they  are  to  ream  in  order  to  provide  tor 
long  life.  In  rough-cored  taper  holes  a  starting  tool  or  bor- 
ing-bar should  first  be  used  in  order  to  start  a  true  hole,  so 
that  the  roughing  taper  reamer  may  not  be  influenced  by  the 
irregularities  of  the  core.  The  series  of  reamers  .1,  B  and  C 
shown  in  Fig.  15  are  used  for  roughing,  rough-finishing  and 
final  finishing;  A  has  six  flutes  and  a  series  of  notches  as 
shown  at  D  in  order  to  break  the  chips  and  make  cutting 
easier;  reamer  B  has  eight  flutes  and  also  a  right-hand  thread 
or  groove  j: :  the  finishing  reamer  C  also  has  eight  flutes  and 
may  or  may  not  have  a  groove  like  that  at  E.  If  the  lead  of 
this  groove  is  not  sufficiently  great,  a  series  of  steps  will  ap- 
pear in  the  finished  work.  If  the  taper  is  very  shallow,  it 
may  be  found  necessary  to  mill  the  flutes  left-hand  in  order 
to  prevent  "drawing-in"  and  chatter. 

A  taper  scraping  tool  having  a  single  blade  capable  of  con- 
siderable adjustment  is  shown  at  //.  A  tool  of  this  type  is 
preferably  piloted  at  O  in  a  bushing  in  the  chuck  while  the 
rear  end  is  secured  firmly  in  the  turret  hole.  A  slot  is  cut 
In  the  body  in  which  the  blade  J  Is  clamped  by  means  of  the 
two  screws  AT.  These  screws  pass  through  the  slotted  holes 
//,  thereby  permitting  radial  adjustment.  Two  backing-up  ad- 
justing screws  ,V  bear  against  the  back  of  the  blade.  The  body 
1.1  cut  away  at  K  to  provide  for  chip  clearance.  Shank  F  may 
or  may  not  be  threaded  for  a  collar  so  as  to  provide  a  longi- 
tudinal stop.  This  reamer  should  be  held  In  such  a  way 
that  the  blade  will  stand  vertically  when  used  In  horizontal 
turret  lathe  work.     This  tool  has  given  excellent  results. 

A  rhf-ap  tnp«-r  reamer  with  which  good  work  can  be  done  Is 
shown  at  P  In  the  lower  portion  of  KIg.  l.i.  The  blade  P  Is 
flat  and  Is  formed  to  the  desired  taper.  The  portion  O  Is  per- 
mitted to  fioal  In  a  slotted  holder  driven  by  a  pin.  The  two 
pieces  Q  are  of  maple  or  some  other  wood  equally  good,  and 
are  formed  to  the  correct  taper,  so  that  they  follow  the  blad" 
and  prevent  chatter  They  are  fastened  In  place  by  the  four 
srrrwB  I!  which  pa.xs  completely  through  the  blade  and  cnlf  i 
bushings  on  the  oppo«it.'  slil.. 


TOOLPOST   FOR   HEAVY  LATHE  WORK 

The  lialftone  and  line  illustrations.  Figs.  1  and  2,  show  a 
tool  designed  by  Archer  Thompson,  efficiency  engineer  at  the 
American  Engineering  Co.'s  plant  in  Philadelphia,  for  heavy 
lathe  work.  The  design  of  the  toolpost  provides  a  solid, 
rigid  support  for  the  cutting  tool  and  enables  smaller  sec- 
tions of  tool  steel  to  be  used  more  efficiently  than  is  possible 
with  the  ordinary  type.  It  thus  effects  a  saving  of  invest- 
ment in  tool  steel  and  reduces  the  waste  of  steel  in  the 
shank  of  the  tool  to  a  minimum.  With  the  ordinary  toolpost, 
the  length  required  of  a  new  tool  was  10  inches  and  the  dimen- 


Fie- 


Special  Toolpost   designed   for  Heavy  Cutting 


sion.s  of  the  stock,  %  by  1^4  inch.  With  the  Thompson  style 
of  tool  support,  it  is  possible  to  use  tools  only  4  inches  long, 
made  from  stock  1  inch  square. 

Referring  to  the  illustrations  for  detailed  construction,  it 
will  be  seen  that  the  tool  A  is  held  between  the  two  sections 
B  and  C.  both  of  which  are  channeled  to  receive  the  1-inch 
square  tool.  The  lower  part  B  is  integral  with  the  base  of 
the  toolpost.  but  the  upper  part  C  is  in  the  form  of  a  wedge 
that  can  be  drawn  backward  toward  the  operator  by  the 
handwheel  Z>.  this  movement  causing  C  to  clamp  the  tool  A 
firmly  in  place.  In  order  to  provide  for  tools  that  have  been 
reground  and  which  are  consequently  shorter  than  the  stand- 
ard length,  an  adjusting  screw  E  is  used  to  make  up  the  re- 
quired length. 

The  toolpost  is  secured  to  ttie  carriage  of  the  lathe  by  four 
bolts  that  may  be  seen  in  Fig.  1.  This  illustration  also  shows 
the  heavy  web  provided  in  the  casting  to  stiffen  the  toolpost 
laterally.  Notwithstanding  the  strength  and  rigidity  of  the 
construction,  the  design  is  such  that  the  tool  and  Its  support 
can  be  used  effectively  in  narrow  places  such  as  when  turning 
the  crank-pins  of  crankshafts,  etc.  It  Is  virtually  equivalent 
in  this  respect  to  an  overhanging  tool,  minus  the  overhang. 

C.  L.   L. 
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Fig.    1.      Examples   of  Work   produced    on   Model   A   Cleveland   Automatic 

EXAMPLES  OF  SCREW  MACHINE  SET-UPS=* 


ARRANGEMENT    OF    TOOLS    AND    OPERATIONS    FOR    PRODUCING    VARIOUS    PARTS    ON    THE 
CLEVELAND    AUTOMATIC    SCREW    MACHINE 

BY    DOUGLAS    T.    HAMILTONt 


fl 


1st  gage  stock  to  length 


a 


ONE  of  the  first  points  to  consider  in  operating  tlie  Cleve- 
land automatic  screw  machine  is  the  best  method  of 
arranging  the  tools  in  the  turret  and  on  the  cross-slide; 
it  is  also  necessary  to  take  into  consideration  any  peculiari- 
ties in  the  shape  of  the  work,  and  decide  whether  the  job  can 
Taest  be  handled  by  standard  tools  or  turned  out  more  quickly 
.and  efficiently  by  designing  special  tools.  It  large  quantity 
production  is  to  be  provided  for,  it  is  sometimes  advisable  to 
design  special  tools,  as  is  necessary  in  all  classes  of  machin- 
ery. For  small  quantity  and  large  variety,  the  standard  tools 
,are  adaptable.  These 
various  points  should  be 
laken  into  consideration 
by  the  operator  before 
.starting  to  lay  out  a  set 
of  tools  for  producing 
any  given  piece  of  work. 
In  the  following  article, 
four  typical  jobs  are 
taken  as  examples,  and 
the  various  points  in  con- 
jiection  with  these  are  il- 
lustrated and  described. 
Example  1 
We  will  take  for  our 
first  example  the  special 
.chrome-nickel  steel  sleeve 
£hown  at  A  in  Figs.  1  and 
.3.  The  requirements  for 
this  part  are  compara- 
tively simple,  viz.,  drill- 
ing, long  forming,  pro- 
educing  a  body  concentric 
with  the  bore,  and  recess- 
ing. It  will  be  seen  that 
there  is  nothing  unusual 
about  this  job,  so  no 
special  equipment  is  re- 
quired. A  314-inch  model 
A  automatic  screw  ma- 
chine with  a  No.  4  spin- 
dle drive  is  used.  As 
shown  in  Fig.  2,  the 
operations  would  then 
take  the  following  order: 
First,  gage  stock  to 
length  by  a  gage  stop  A 
in  the  first  hole  in  the 
.turret. 
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Second,  index  turret  and  rough-turn  large  diameter  with 
cutter  a.  using  an  overhanging  turning  attachment  B,  and  at 
the  same  time  drill  large  hole  full  depth,  using  drill  and 
split  holder  C  in  second  hole  in  turret;  time  of  operations,  3 
minutes  and  35  seconds. 

Third,  Index  turret  and  finish-turn  large  diameter  with 
second  cutter  6  held  in  turning  attachment,  and  at  the  same 
time  counterbore  large  hole,  using  counterbore  and  holder  D 
held  in  third  hole  in  turret.  As  no  tools  are  in  the  way 
on  the  front  side,  forming  tools  E  and  F  can  be  brought  into 

operation  to  face  the  end 
and  to  form  the  rear  di- 
ameters, using  flat  form- 
ing tools  and  toolpost  and 
an  open-side  toolpost  on 
the  front  of  the  cross- 
slide.  The  time  for  these 
operations  is  4  minutes 
and  30  seconds. 

Fourth,  index  turret 
and  drill  small  hole, 
using  drill  and  split 
holder  G  in  the  fourth 
hole  in  the  turret.  Time 
of  operation  is  2  minutes 
and  15  seconds. 

Fifth,  index  turret,  re- 
cess, using  a  recessing 
tool  and  holder  H  in  the 
fifth  hole  in  the  turret. 
The  operating  cam  for 
effecting  a  movement  of 
the  recessing  tool  is  held 
on  the  front  of  the  cross- 
slide.  Time  of  operation 
is  1  minute,  25  seconds. 

Sixth,  index  turret  and 
bring  tap-holder  I  and 
tap  held  in  sixth  hole, 
into  operation.  The  time 
for  threading  this  piece 
is  1  minute  and  45  sec- 
onds 

Seventh,  cut  off,  using 
cut-off  blade  J  held  in  a 
universal  cut-off  toolpost 
on  the  rear  of  the  cross- 
slide.  Time  for  opera- 
tion is  1  minute  and  30 
seconds.  Total  time  for 
the  entire  operations 
enumerated.  including 
the  idle  motion  of  the 
machine,    is    15    minu'is. 
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When  the  tools  have  been 
set  in  their  proper  relation  to 
each  other,  and  the  feed- 
regulating  cams  have  been  so 
adjusted  as  to  give  the  proper 
feeds  for  the  various  tools, 
the  position  of  the  various 
cams  is  noted  and  recorded 
on  a  chart,  a  copy  of  which 
is  shown  in  Fig.  4.  All  the 
tools  are  recorded  on  this 
chart,  so  that  when  an  oper- 
ator comes  to  set  the  same 
piece  up  again  he  can  refer 
immediately  to  the  tools  that 
were  used  and  can  set  them 
in  the  positions  in  which  they 
were  found  to  give  the  best 
results.  This  makes  the  sec- 
ond setting-up  very  simple. 


Fig.    3.      Parts    shown 


tools — tool  a  for  roughing  and 
tool  6  for  finish-turning.  At 
the  same  time  countt^rbore 
hole,  using  a  counterbore  held 
in  holder  E  in  the  third  hole 
in  the  turret,  and  form  and 
face  with  tools  F  and  G  which 
are  held  on  the  front  part  of 
the  cross-slide,  using  a  post 
with  flat  cutters  and  spacing 
blocks  to  set  them  the  correct 
distance  apart.  Time  for  the 
operation.  3  minutes  and  55 
seconds. 

Fourth,  index  turret  and 
finish-turn  with  second  cutter 
6  in  overhanging  turning  at- 
tachment O.  and  ream  hole, 
using  a  reamer  and  floating 
holder  H  carried  in  the  fourth 


Example  2 

Another  comparatively  simple  piece  of  work  to  produce  on 
the  Cleveland  automatic  is  shown  at  B  in  Figs.  1  and  3.  This 
job  can  be  handled  best  as  shown  in  Fig.  9  on  a  3'i-inch 
model  A  machine,  using  the  No.  1  drive: 

First,  feed  stock  to  stop  .4.  which  is  held  in  first  hole  in 
turret. 

Second,  index  turret  and  drill  hole  full  depth,  using  drill 
holder  B  in  the  second  hole  in  the  turret.  Time  for  operation. 
50  seconds. 

Third,  index  turret  and  finish-turn  outside  diameter  with 
overhanging    turning    attachment    D.    carrying    two    cutting 


The  time  for  these  two  operations  is  18 


1  Fig.    1,    dimensioned 

hole  in  the  turret, 
seconds. 

Fifth,  index  turret  and  cut  off  with  a  universal  cut-off  tool 
blade  /  and  post  held  on  the  rear  of  the  cross-slide.  Time, 
32  seconds.  The  total  time,  including  the  idle  motions  for 
chucking,  advancing  and  withdrawing  the  turret  and  index- 
ing, is  5  minutes  and  35  seconds. 

The  arrangement  of  the  forming  and  cutting-off  tools  is 
shown  in  Fig.  6.  All  the  data  obtained  from  the  setting-up 
of  this  job  is  recorded  on  the  operation  sheet  shown  in  Fig. 
5,  as  well  as  any  particular  features  necessary  to  turn  this 
job  out  more  effectively.     All  the  tools  and  attachments  are 


Position   of  Tools  and  Cams  on  the  Cleveland  Automatic 
Turret  Machines 
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Fig.    6.     Diagram    showing    Arrangement    of    Cross-slide    Tools    for    forming  and  cutting 


Piece  shown  at  B  in  Fig. 


noted  under  the  various  headings  on  the  sheet,  as  well  as  the 
size  of  the  pulleys,  number  of  pins  in  the  regulating  drum, 
and  other  points  regarding  the  proper  setting-up  of  the 
machine. 

Example  3 
Referring  to  the  twin  gear  blank  shown  at  C  in  Figs.  1  and 
3,  it  will  be  noted  that  the  greatest  amount  of  work  on  this 
piece  is  to  be  done  from  the  cross-slide;  also  that  the  drilling 
depth  is  considerable,  so  that  the  best  way  to  lay  out  this 
job  would  be  to  use  two  drills,  one  going  in  part  way  and 
the  other  the  remainder  of  the  distance.  Referring  to  Fig. 
10,  which  shows  the  set-up  for  this  job,  the  operations  take 
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the  following  order  on  a  SH-i^ch  model  A  machine  with  a 
No.  1  drive. 

First,  gage  stock  to  length  by  stop  A  held  in  the  first  hole 
in  the  turret. 

Second,  index  turret  and  turn  part  way  with  tool  a  in  over- 
hanging turning  attachment  B  carrying  two  turning  tools, 
and  drill  part  way,  using  high-speed  drill  held  in  holder  C 
in  second  hole  in  turret.  Time  for  the  two  operations,  40 
seconds. 

Third,  index  turret  and  finish-turn,  using  second  cutter  6 
in  overhanging  turning  attachment  B,  and  drill  full  depth, 
using  a  high-speed  drill-holder  D  held  in  the  third  hole  in  the 
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1st  gage  stock  to  length 


turret.  At  the  same  time  advance  tools  E  and  F  held  on  the 
front  of  the  cross-slide  and  start  forming  the  rear  diameters. 
Also  take  cut  on  front  face,  using  flat  forming  tool  F  and  open- 
side  toolpost  on  front  of  cross-slide.  Time  for  operations,  1 
minute  and  55  seconds. 

Fourth,  index  turret  and  ream  hole,  using  a  reamer  held 
In  a  high-speed  drill-holder  G  in  the  fourth  hole  in  the  turret. 
The  use  of  two  drills  on  a  hole  of  this  depth  avoids  the 
necessity  of  using  a  boring  tool,  and  the  reamer  In  this  case 
ran  be  held  in  a  rigid  instead  of  a  floating  holder.  At  the 
same  time  that 
the  reaming  oper- 
ation Is  being  ac- 
complished, three 
rutting  blades  H, 
held  on  the  rear 
of  the  rrosssllde 
and  separated 
by  flat  spacing 
blocks.  are 
brought  into 
artton.  The  groov- 
ing blade  nearest 
the  churk  Is  made 
connldcrably 
wider  than  the 
requlrementfi  of 
the  work  demand 
and  Ir  used  for 
roughing  the 
front  end  of  the 
next  plecr.  Time 
for  operations,  ?. 
minutes,  40 
seconrtji. 


i.ll.     11.     Aii«i.e,>ni,>nl    „l    Cro»->lid«    TooU    for    th»    Forn 
ftad  CutUlif-off  OpwfttioBt  OB  th«  Part  ahown  ftt  0  tn  Fir. 


Fig.    10.     Tooling   Set-up   for    producing   the   Twin    Gear   BUnk 
shown    at    C    in    Fig.    1 

Fifth,  index  turret,  and  counterbore  with  tool  held  in 
holder  7  in  fifth  hole  of  turret.  Time  for  operation,  1  minute. 
Sixth,  cut  off  with  blade  J.  using  independent  cut-oft  at- 
tachment shown  in  Fig.  11,  and  index  turret  twice.  Time  for 
operation,  35  seconds.  Total  time,  7  minutes  and  .SO  seconds. 
This  is  an  example  where  there  was  considerable  forming 
tn  be  done  from  the  cross-slide,  which  could  not  be  handled 
efficiently  with  only  one  set  of  tools,  that  is,  using  only  one 
eud  of  the  cross-slide  for  forming  tools.  Consequently,  both 
ends  of  the  cross-slide,  as  shown  in  Fig.  11.  are  utilized  and 

the  work  is  then 
cut  off  by  the  in- 
dependent cut-off 
attac  hment 
shown.  The  oper- 
ation of  this  at- 
tachment was  de- 
scribed In  a  previ- 
ous article  and 
therefore  needs 
little  mention 
here.  A  special 
cam  disk  A  Is 
held  on  the  rear 
shaft  carrying  a 
cam  B.  This 
is  adjustably 
mounted  in  the  T- 
slot  groove  cut  in 
the  side  of  the 
disk  and  can  be 
set  In  any  de- 
-^Ired  position. 
This  cam  comes 
In  contact  with  a 
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roll  carried  in  the  rear 
end  of  tlie  fulcrumed 
arm  of  the  attachment, 
raising  it  up  and  conse- 
quently depressing  the 
front  end  and  advancing 
the  c  u  1 1  i  n  g-olf  tool 
toward  the  center  of  the 
work. 

Referring  to  the  set-up 
chart  shown  in  Fig.  7,  it 
will  be  seen  that  all  the 
tools,  positions  of  the 
cams,  etc.,  have  been 
recorded  on  this  sheet.  It 
will  also  be  noted  that  an 
8-inch  pulley  is  used  on 
the  countershaft  for  driv- 
ing the  high-speed  drill. 
This  is  a  special  attach- 
ment held  in  the  turret 
which  was  described  in 
a  previous  article.  Nota- 
tion is  also  made  of 
the  independent  cutting- 
off  tool  attachment,  and 
also  three  high-speed 
drill  holders.  The  in- 
formation given  concern- 
ing setting  the  cutting- 
off  tool  "high"  should  be 
noted,  because  in  this 
case  the  work  is  not  re- 
versed, no  threading 
operation  taking  place,  so 
that  the  tools  on  the  rear 
of  the  slide,  instead  of 
being  set  "low"  are  set  "high"  and  cut  with  the  stock  rotating 
in  the  forward  direction. 

Example  4 

The  stanchion  bolt  D,  Figs.  1  and  3,  brings  up  a  point  in 
the  operation  of  the  Cleveland  automatic  that  is  worthy  of 
special  attention;  that  is,  the  handling  of  long  forming  oper- 
ations, especially  on  steel  parts.  This  can  be  done  much  more 
efficiently  by  means  of  a  long  flat  forming  tool  than  by  a 
circular  forming  tool.  There  are  two  reasons  for  this: 
First,  the  flat  forming  tool  gives  much  better  side  clearance 
than  the  circular  tool;  second,  the  flat  forming  tool  can  be 
held  much  more  rigidly  and  heavier  cuts  can  be  taken  with 
it.  It  is  also  much  cheaper  to  make.  The  only  other  point 
of  interest  about  this  job  is  the  use  of  a  self-opening  die- 
holder.  The  use  of  this  type  of  die  cuts  down  the  time 
necessary  tor  threading,  as  the  die  does  not  need  to  be  backed 
off  but  is  opened  as  soon  as  the  thread  is  completed,  and  the 
turret  can  be  drawn  back  on  the  fast  speed. 

Referring  to  Fig.  12,  it  will  be  seen  that  the  operations  are 


Fig.   12.     Tool  Set-up  for  producing  thi 


handled  in  the  following 
order,  a  2%-inoh  model  A 
No.  1  spindle  drive  ma- 
chine being  used: 

First,  gage  stock  to 
length  with  gage  stop  A 
held  in  first  hole  in 
turret. 

Second,  index  turret 
and  turn  down  stem 
with  No.  K-3  box-tool  B 
held  in  second  hole  in 
turret.  Time  for  this 
operation,  1  minute  and 
30  seconds. 

Third,  index  turret  and 
form  irregular  shape, 
using  flat  forming  tool  C 
held  on  front  of  cross- 
si  i  d  e  ,  and  supporting 
work  at  same  time  with 
a  roller  steadyrest  D  held 
in  third  hole  in  turret, 
running  on  the  stem  of 
the  work.  Time  for  this 
operation  is  3  minutes 
and  20  seconds. 

Fourth,  Index  turret 
and  thread,  using  a  self- 
opening  die-head  E  in 
fifth  hole  in  turret.  Time 
for  operation  is  35 
seconds. 

Fifth,  cut  off,  using 
circular  cut-off  tool  F 
held  on  rear  of  cross- 
slide.  Time,  45  seconds. 
Total  time,  including  all  the  idle  movements,  6  minutes  and 
15  seconds. 

The  arrangement  of  the  tools  held  on  the  cross-slide  is 
clearly  indicated  in  Fig.  13.  Referring  to  this  illustration, 
it  will  be  seen  that  the  flat  forming  tool  C  is  mounted  on  a 
wedge  A  for  vertical  adjustment.  The  forming  tool  is  held 
down  by  the  cap-screws  and  the  wedge  is  adjusted  by  a  set- 
screw  D.  Another  set-screw  E  backs  up  the  forming  tool, 
supporting  it  much  more  rigidly.  The  cut-off  tool  is  held 
on  the  rear  forming  slide  and  is  turned  upside  down  so  that 
the  spindle  need  not  be  reversed,  the  cutting  off  being  done 
with  the  stock  running  in  the  forward  direction. 

The  tool  set-up  shown  in  Fig.  8  gives  all  the  particulars 
regarding  this  job  that  would  be  needed  by  the  operator  when 
setting  it  up  for  a  second  time.  While  these  examples  that 
have  been  chosen  are  comparatively  simple  as  regards  tool- 
ing equipment  they  nevertheless  illustrate  points  in  the 
operation  of  the  Cleveland  automatic  screw  machine  that  are 
worthy  of  note. 


Fig,    13.     Arrangement   of   Cross-slide   Forming  and   Cutting. off  Tools   used   in    connection  with  the  Tooling  Set-up  shown   in  Fig.   12 
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RING  WHEELS  AND  SOLID  WHEELS  FOR  DISK  GRINDING 


NOTES    ON    ECONOMICAL    METHODS    OF    MACHINING    PARTS    WITH    DISK    GRINDERS 


BY    A.    J.    MATHISON* 


WITH  the  advent  of  the  modern  disk  grinding  ma- 
chine and  the  greater  efficiency  oi  the  artificial 
abrasives  such  as  carborundum  and  alundum  as 
compared  with  emery,  the  use  of  ring  and  disk  wheels  is  sup- 
planting the  shaper  and  milling  machine  for  many  classes  of 
work,  and  is  reducing  the  cost  of  production  from  50  to  90  per 
cent.  The  abrasive  cloth  disks  have  proved  the  economy  of 
disk  grinding  as  far  as  the  time  required  for  finishing  a  piece 
of  work  by  grinding,  as  compared  to  milling  or  shaping,  is  con- 
cerned; but  their  wider  application  for  finishing  work  on  the 
disk  grinder  has  been  retarded  because  of  the  high  cost  of  the 
abrasive  cloth  disks,  due  to  the  cloth,  glue,  emery  and  labor 
that  enter  into  their  manufacture.  The  experience  of  the 
past  two  years  has  proved  conclusively  that  the  solid  ring 
and  disk  wheels  can  successfully  take  the  place  of  cloth  disks 
for  all  classes  of  work  except,  perhaps,  the  use  of  the  finer 
grained   disks    from    Xo.    46   up:    and   each    year   will   see   the 


4-inch  Face 


fine  grained  solid  wheels  doing  more  of  this  work,  until  the 
general  use  of  cloth  disks  will  not  be  considered  practical. 

The  ring  wheel  must  not  be  confused  with  a  wide  faced 
solid  wheel,  because  a  ring  wheel  is  one  that  has  a  working 
face  of  from  1  to  4  inches,  and  all  work  ground  on  these 
wheels  must  be  securely  fastened  in  a  jig  or  fixture  when 
passed  across  the  face  of  the  wheel,  whereas  "floating"  or 
applying  the  work  freehand  to  the  face  of  the  wheel  is  the 
method  employed  when  a  wide-faced  wheel  or  disk  is  used. 
The  wider  faced  ring  wheels  with  a  working  face  of  from 
3  to  4  Inches  or  more  are  well  adapted  for  much  work  that 
Is  now  being  ground  on  the  so-called  "edge"  or  surface 
grinders  which  are  usually  supplied  with  a  wheel  having  a 
2-inch  working  face.  Such  a  piece  of  work  is  shown  in  Fig.  1. 
The  larger  sizes  of  single-head  disk  grinding  machines 
fitted  with  18-  or  20-Inch  ring  wheels  mounted  in  "Perfection" 
chucks  and   having  a  geared   lever  feed   table  are  preferable 

to  the  24-inch  edge 
grinder  for  handl- 
ing small  or  me- 
dium sizes  of  work. 
The  disk  grinding 
machines  are  well 
designed  and  the 
table  traverse  on 
machines  equipped 
with  the  swinging 
l<>vor  table  Is  easily 
operated.  The  ways 
of  the  table  are 
dust-proof  and  havo 
no  lost  motion,  bo 

•  Art.Irr..:   nil    Chnrrh 
81.,    ncl«lt.    Win. 


that  good  work  can  be  obtained.  When  used  dry,  the  ways 
of  edge  grinders  wear  out  because  they  are  not  dust-proof.  It 
is  hard  work  to  operate  the  table  by  haud  if  the  ways  are 
fitted  close,  and  with  the  lost  motion  which  exists  when  the 
table  runs  loose  on  the  ways,  satisfactory  results  cannot 
reasonably  be  expected.  In  the  writer's  opinion,  only  auto- 
matic edge  grinders  equipped  with  water  attachments  which 
prevent  the  dust  collecting  on  the  ways,  and  with  power 
traverse  and  close  adjustment  of  the  ways  should  be  used. 

Where  a  wide-faced  ring  wheel  is  to  be  used  on  a  24-inch 
edge  grinder,  the  ring  wheel  should  be  24  inches  in  diameter 
by  6  inches  wide,  with  a  face  width  of  3'~j  inches,  which 
makes  the  diameter  of  the  hole  17  inches.  A  16-grain,  grade 
O  alundum  wheel  is  recommended  for  general  use  on  cast 
iron,  malleable  iron,  steel  or  brass.    When  a  2-inch  rim  wheel 
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is  to  1)0  used  for  genernl  work,  a  16-graln.  grade  P  alundum 
wheel  Is  used,  this  wheel  being  a  trifle  harder  than  the  ona 
Just  referred  to.  When  only  cast  Iron  or  brass  Is  to  be 
ground,  a  20-graln.  grade  M  or  N  carborundum  wheel  will 
give  satisfactory  results.  The  wheels  should  be  driven  at 
such  a  speed  that  a  peripheral  speed  of  6000  feet  per  min- 
ute Is  secured.  As  considerable  power  Is  required  when 
grinding  heavy  work,  good  wide  driving  belts  should  be 
used,  which  give  the  best  results  when  running  nearly  hori- 
zontal. F'or  truing  up  a  ring  wheel,  a  Huntington  cutter, 
set  In  a  piece  of  %  by  1%  by  3  Inch  machine  steel  and 
mounted  on  an  angle-plate  which  can  be  clamped  to  the  table, 
will  give  very  satisfactory  results.  Such  an  equipment  Is 
shown  In  Fig.  2.  The  cutter  Is  on  a  line  with  the  center 
of  the  wheel  and  extends  Yj  Inch  beyond  the  Inside  edge  of 
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the  table.  In  truing  a  wheel  with  this  tool,  the  operator 
feeds  the  cutter  up  to  the  wheel  and,  using  the  handwheel 
for  the  table  traverse,  passes  the  cutter  back  and  forth  across 
the  wheel  until  the  latter  runs  true.  This  wheel  dressing 
tool  should  be  kept  on  the  table  at  all  times  when  the  nature 
of  the  work  will  permit  so  doing.  If  the  truing  tool  is  set  % 
inch  over  the  edge  of  the  table  and  the  jigs  are  so  designed 
that  the  work  extends  %  inch  over  the  table,  the  truing  tool 
does  not  interfere  with  the  use  of  the  machine  and  is  ready 
for  service  at  an  instant's  notice.  The  wheel  truing  tool  will 
be  seen  in  Fig.  1  between  the  magnetic  chuck  used  to  hold 
the  hand  hole  plates  and  the  box  jig  seen  at  the  right-hand 
end  of  the  table.  For  removing  glaze  from  the  wheel,  a 
Huntington  dresser  may  be  applied  free-hand  if  necessary. 
Experience  has  shown  that  oil  or  tallow  applied  with  a  cloth 
helps  to  keep  the  wheels  from  glazing  when  grinding  large 
malleable  iron  or  steel  parts. 

Fig.  3  shows  two  16-inch  ring  wheels  with  2-inch  working 
faces,  mounted  in  "Perfection"  ring  wheel  chucks  on  a 
Gardner  double-head  grinder.  This  machine  has  a  lateral 
movement  of  one  or  both  heads  by  simply  engaging  the  rack 
on  one  end  of  the  machine.     The  grinder  shown  in  this  illus- 
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tration  is  also  equipped  with  the  Gardner  sliding  table  at- 
tachment which  has  the  top  of  the  table  planed  off  so  that 
special  fixtures  are  fastened  to  it.  This  combination  of  a 
double-head  machine  with  the  sliding  table  attachment  has 
enlarged  the  field  of  ring  wheel  grinding  on  double-head 
machines,  because  it  is  now  possible  to  grind  two  parallel 
sides  on  this  machine  and  obtain  absolute  accuracy.  For 
keeping  the  dust  out  of  the  ways  on  the  sliding  table  attach- 
ment, the  top  and  sides  are  covered  with  a  piece  of  16-gage 
iron  and  the  front  is  protected  by  a  piece  of  rawhide  with  a 
weight  at  the  bottom.  This  has  proved  quite  an  effective 
means  of  keeping  dust  out  of  the  ways.  It  is  absolutely 
necessary  to  keep  the  ways  clean  so  that  the  table  runs  the 
full  length  of  its  traverse  without  lost  motion,  which  it  will 
not  do  if  the  ways  get  worn  at  the  front  end. 

The  grinder  shown  in  this  illustration  is  working  on 
malleable  iron  pump  links  and  the  sliding  table  or  spring 
attachment  is  being  u.sed.  One  end  is  securely  fastened  be- 
tween two  clamps  and  held  in  place  by  an  eccentric  lever; 
and  with  the  two  ring  wheels  held  in  a  positive  position  by 
means  of  the  foot  lever,  the  disk  is  forced  between  the  wheels 

and  ground  to  ex- 
actly the  required 
size.  When  the  op- 
posite  end  is 
ground,  the  table  is 
adjusted  to  the 
right  position,  after 
which  the  opera- 
tion is  conducted  in 
tlio     regular     way. 

uple   of   Work   conveniently  .     ,     . 

held   by   Hand  1  h  1  S      WOrk      WaS 


formerly  milled  and  required  four  minutes  to  finish  each 
piece;  it  was  found  that  it  could  be  finished  by  grinding 
with  equally  satisfactory  results  and  that  it  only  required 
one  minute  per  piece  by  this  method.  The  wheels  used 
for  this  purpose  are  16  inches  in  diameter  by  5  inches 
wide;  the  working  face  is  2  inches  in  width  and  the  hole 
in  the  wheel  12  inches  in  diameter.  The  wheel  is  24-grain, 
grade  P  or  Q  alundum,  and  runs  at  a  peripheral  speed  of 
5500  to  6000  feet  per  minute. 

The  trimmer  shown  in  Fig.  4  is  used  for  truing  the  wheels 
of  single-  and  double-head  grinders  where  wide-faced,  solid 
wheels  are  used,  and  the  successful  application  of  solid  wheels 
on  disk  grinders  is  largely  due  to  the  perfection  of  this  double 
cutter  dresser.  To  grind  a  piece  of  work  true  by  "floating" 
it  up  to  a  disk  or  applying  it  free-hand,  it  is  essential  for 
the  wheel  to  have  a  perfect  face,  and  this  can  only  be  secured 
by  the  use  of  an  efficient  dresser  such  as  the  one  shown  in 
this  illustration.  The  clamping  of  an  ordinary  Huntington 
dresser  on  a  geared  lever  feed  table  of  a  single-head  machine, 
and  rocking  it  across  the  face  of  a  wide  faced  wheel,  was 
tried  but  did  not  prove  satisfactory,  as  it  was  noticed  that 
when  the  cutters  were  in  a  vertical  position,  they  cut  faster 
than  when  rocked  to  an  angle  of  10  or  15  degrees.  This 
resulted  in  the  wheel  being  lower  where  the  cutters  passed 
over  the  wheel  in  a  vertical  position  than  at  the  outside  and 
inside  edges  where  the  cutters  were  inclined  at  an  angle  of 
about   15   degrees.     The   single   cutter   emery   dresser   can   be 


Fig.  8.     The  Gardner  ■■Perfection"  Ring  Wheel  Chuck 

used  for  dressing  a  ring  wheel  with  a  two-  or  three-inch  rim, 
because  all  work  done  on  a  narrow  ring  wheel  is  rigidly 
clamped  in  a  jig  or  fixture  and  is  not  dependent  upon  whether 
the  face  of  the  wheel  is  even  or  has  a  groove  0.003  inch  or 
more  in  depth  at  the  center.  The  only  requirement  is  that 
the  wheel  shaft  shall  not  run  out  of  truth.  The  shaft  for  the 
double  cutter  dresser  should  run  in  hardened  bushings  and 
the  bushings  should  be  kept  from  turning  inside  the  cutter- 
head  by  means  of  14-inch  set-screws  put  in  back  of  the  head. 
Unless  this  is  done,  the  bushing  will  turn  and  the  hole  be- 
come worn,  resulting  in  lost  motion  which  must  be  avoided 
if  the  wheel  is  to  be  dressed  quickly  and  accurately. 

For  truing  ring  wheels  on  a  double-head  machine,  when 
the  work  is  being  ground  in  a  fixture  and  a  table  from  i:,  to 
3  inches  in  width  is  used  between  the  wheels,  the  double  cut- 
ter dresser  shown  in  Fig.  4  can  be  used,  although  this  tool 
was  really  designed  for  truing  wider  faced  wheels.     As  usu- 
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ally  employed,  a  I'/i-inch  table  is  used  for  a  rest  and  the 
guide  block  is  set  4  inches  outside  of  the  rim  of  the  wheels, 
on  the  center  line  of  the  table,  and  with  the  handle  passing 
through  the  guide  block.  The  cutters  are  passed  back  and 
forth  across  the  face  of  the  wheels,  at  the  same  time  adjust- 
ing the  depth  of  cut  by  regulating  the  back  stop  screw,  until 
the  wheels  run  true.  These  wheels  have  run  without  truing 
for  several  hours,  and  an  occasional  use  of  a  dresser  applied 
free-hand  to  remove  the  scale  or  glaze  was  the  only  attention 
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Fig.  9.     Method  employed  for  grinding  Two  Flanges  at  a  Time 

required.  For  this  purpose,  a  Huntington  cutter  set  in  a  % 
by  11^  by  14  inch  machine  steel  handle,  with  the  handle 
shaped  as  shown  in  Fig.  5  in  order  to  reduce  the  weight,  will 
be  found  very  satisfactory.  A  dresser  of  this  type  is  also 
used  for  truing  wheels  when  the  spring  attachment  or  slid- 
ing table  is  used,  by  clamping  it  onto  the  table  and  proceed- 
ing the  same  as  when  using  a  double  cutter  dresser. 

For  grinding  cast  iron  or  brass,  a  24-grain  grade  G+  or 
H  carborundum  wheel  may  be  used  with  satisfactory  results. 
Ring  wheels  should  be  rather  harder  than  solid  wheels  for 
the  same  class  of  work,  because  when  the  wheels  are  locked 
and  the  work  forced  between  them,  the  edges  soon  wear  round. 
and  where  close  limits  are  required  the  adjustment  of  the 
wheels  to  take  up  wear  is  not  necessary  at  such  frequent  in- 
tervals. The  work-table  used  on  a  double-head  machine  may 
be  made  in  different  widths  so  that  small  work  such  as 
malleable  iron  castings  of  the  form  shown  in  Fig.  6,  which 
are  to  be  ground  on  two  sides  to  a  width  of  %  inch,  can  be 
held  by  hand,  thus  saving  time  that  would  otherwise  be  re- 
niiircd  to  secure  the  work  in  a  fixture  and  remove  it  when 
nnished.  It  is  sometimes  more  convenient  to  hold  the  work 
by  hand,  a  case  in  point  being  the  reservoir  shown  in  Fig.  7, 
which  may  be  conveniently  handled,  the  operator  using  both 
bands  for  the  purpose.  For  finishing  work  that  must  be  held 
to  close  limits,  it  is  best  to  use  the  machine  with  the  left- 
hand  head  locked,  having  all  of  the  movement  in  the  right- 
hand  head,  as  there  is  likely  to  be  some  lost  movement  in 
cacli  head  and  the  error  due  to  lost  movement  is  reduced  5^ 
per  cent  by  holding  one  of  the  heads  stationary.  The  work 
may  easily  be  ground  within  a  limit  of  0.00,'!  inch  when  this 
precaution  is  taken. 

Fig.  8  shows  a  ring  wheel  mounted  In  a  "Perfection"  rlnj; 
wheel  chuck.  There  are  many  designs  of  these  chucks  to  be 
had.  but  some  of  them  are  of  such  a  weight  that  they  are  very 
inconvenient  to  handle.  The  chuck  shown  In  the  illustration 
Ih  recessed  at  the  back  to  reduce  Its  weight  as  far  as  is  con- 
Rlittent  with  safety.  The  operation  of  this  chuck  Is  simple 
and  It  aet.i  quickly.  Fig.  7  shows  two  Ifilnch  carborundum 
ring  wheels  with  oV^-lnch  working  faces  mounted  In  "Per- 
fection" chucks  which  are  set  up  on  a  Gardner  double-head 
machine.  A  table  1V4  Inch  In  width  with  a  guide  block  set 
four  Inches  outside  of  the  wheels  Is  mounted  preparatory  to 
dressing  the  wheels.  The  valve  end  of  the  auxiliary  reser- 
»olr8  shown  on  the  work  bench  Is  ground  on  this  machine, 
the  grinding  time  being  three  minutes.  These  parts  were 
formerly  nnl.«hed  on  the  shaper,  by  which  method  (Ifty  min- 
utes was  required  to  nnlsh  them.  The  valve  casing,  held  In 
•  he  Iron  tongs  of  the  work-holder.  Is  also  llnlshed  by  grind- 


ing. This  piece  was  finished  on  the  shaper  before  the  use 
of  the  disk  grinder  was  adopted,  and  a  corresponding  saving 
of  time  through  the  change  has  been  effected.  These  pieces 
are  5',4  by  4  inches  in  size  and  are  ground  to  a  width  of 
',4  inch;  a  reduction  of  1/32  inch  in  thickness  is  made  during 
the  finishing  operation  and  the  work  is  held  to  a  limit  of 
0.002  inch  as  regards  the  parallelism  of  the  sides.  The  clear- 
ance of  the  wheels  from  the  inside  of  the  valve  end  to  the 
body  of  the  reservoir  is  only  %  inch  and  when  the  wheels 
are  worn  down  to  within  ^^  inch  of  the  face  of  the  chuck,  the 
retaining  rings  on  the  chuck  will  not  allow  the  valve  end  to 
be  finished  next  to  the  body.  To  overcome  this  difficulty, 
the  chuck  bodies  were  beveled  back  to  within  1/16  inch  of 
the  hollow  set-screws;  this  beveling  of  the  rings  has  also 
made  it  more  convenient  to  handle  many  other  classes  of 
work  on  the  sliding  table.  Solid  wheels  used  on  double-head 
grinders  stand  up  and  wear  evenly  for  a  long  time,  and  when 
it  is  necessary  to  true  them  up  the  truing  can  be  done  in 
about  ten  minutes,  the  method  of  procedure  being  the  same 
as  that  described  for  ring  wheels  on  a  double-head  machine. 
Solid  wheels  of  this  kind  have  been  used  for  two  days  by  a 
skillful  operator  without  needing  to  be  trued  up  with  the 
table  dresser,  the  occasional  use  of  a  single  cutter  dresser 
to  remove  the  glaze  being  all  that  was  required. 

Fig.  5  shows  a  table  3  inches  in  width  with  a  2-inch  guide 
on  the  top  which  fits  in  a  groove  in  the  bottom  of  the  work- 
holder.  This  equipment  is  used  on  work  finished  on  four  or 
six  sides,  which  must  be  kept  parallel  and  square  with  each 
other.  Such  work  is  finished  more  economically  in  this  way 
than  on  a  single-head  machine,  grinding  one  side  at  a  time. 
For  a  plant  having  a  limited  amount  of  work  for  which  a 
single-head  machine  would  ordinarily  be  used,  a  double-head 
disk  grinder  can  be  used  just  as  economically.  Connecting- 
rod  caps  and  pipe  flanges  as  large  as  the  one  shown  in  Fig. 
9.  and  work  of  a  simiiar  kind,  can  be  ground   two  at  a  time 


Fig.   lu. 

Sisc«    of    Braaies 

by  using  steel  pins  which  fit  through  the  holes  at  the  ends 
of  the  flanges  and  secure  the  work  together  while  it  is  being 
ground.  The  large  flanges  shown  in  Fig.  10  can  be  finished 
on  the  Ifilnch  wheels  two  at  a  time,  the  rate  of  production 
being  fifty  per  hour.  These  machines  are  now  equipped  with 
a  foot  lever  which  makes  It  easier  for  the  operator  to  handle 
the  work,  owing  to  the  fact  that  both  of  his  hands  are  avail- 
able for  this  purpose.  For  adjusting  the  V4-  to  3-Inch  station- 
ary table  or  the  sliding  table  attachment  used  on  these  ma- 
chines to  the  right  or  left,  two  pieces  of  steel  %  by  2  by  4^ 
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inches  In  size  are  drilled  in  the  center  to  receive  a  %-  by  3- 
inch  cap-screw.  The  slide  is  then  drilled  and  tapped  on  each 
side  for  the  V^-inch  cap-screw  which  is  slipped  into  the  hole 
in  the  %-inch  plates  and  screwed  into  the  slide.  By  loosen- 
ing one  of  these  screws  and  tightening  the  other,  the  lateral 
adjustment  of  the  table  can  be  made  in  a  few  moments.  This 
will  be  clearly  understood  by  referring  to  Fig.  7.  This  method 
will  be  found  more  satisfactory  than  loosening  the  set-screws 
holding  the  gib  on  the  top  way  of  the  slide  and  then  tapping 
the  table  into  the  required  position  with  a  lead  hammer. 
This  is  especially  the  case  when  lining  up  a  job  which  is 
ground  to  within  0.002  inch  in  positive  relation  to  an  inter- 
mediate point. 

For  grinding  cast  iron  and  brass  on  these  machines,  24- 
grain  grade  M  carborundum  wheels  are  found  satisfactory. 
For  steel  or  malleable  iron,  the  same  grain  and  grade  of  wheels 
are  used  as  were  recommended  for  grinding  this  material  on 
a  single-head  machine  equipped  with  18-inch  wheels.  For 
rough-grinding  work  preparatory  to  polishing,  the  double- 
disk  machine  is  found  far  more  economical  than  an  ordinary 
floor  grinding  machine  on  which  the  work  is  applied  to  the 
periphery  of  the  wheel.  This  is  especially  true  in  the  case 
of  grinding  hexagon  cast  brass  or  cast-iron  nuts  of  all  sizes, 
the  heads  of  bolts,  wrenches,  etc.  For  small  brass  nuts  which 
are  to  be  polished,  a  60-grain,  grade  N  carborundum  wheel  can 
be  used,  and  such  work  can  then  be  roughed  out  on  a  No. 
120  or  150  emery  wheel. 

Fig.  10  shows  an  18-inch,  solid  carborundum  wheel 
mounted  in  a  "Perfection"  ring  wheel  chuck  and  set  up  on 
a  Besly  grinder.  The  wheel  is  24-grain,  grade  J  bond  GB, 
and  is  used  for  grinding  cast-iron  and  brass  parts.  The  short 
bearing  brasses  are  set  with  the  edge  projecting  14  inch  over 
the  inside  of  the  table;  they  are  held  in  a  V-block  and  floated 
up  to  the  wheel.  The  short,  heavy  brasses  are  7  inches  long 
by  5%  inches  wide  and  are  finished  at  the  rate  of  130  per 
hour.  These  pieces  were  formerly  finished  on  the  shaper,  by 
which  method  the  machining  time  was  four  minutes  each. 
The  long,  narrow  brasses  are  held  in  a  special  V-block 
fastened  to  an  angle-plate.  These  brasses  are  12%  by  2% 
inches  wide  and  are  finished  at  the  rate  of  100  per  hour.  On 
the  shaper,  it  required  five  minutes  to  finish  each  brass.     The 


rig.   il.     Method  of  grinding  Cast-iron  Pipe  Flanges 
shown   in   Fig.    10 

cast-iron  pipe  flanges  are  laid  in  a  wooden  block  which  is 
cut  out  to  conform  to  the  shape  of  the  work.  The  block  Is 
fastened  in  a  knuckle  joint  fixture,  and  the  work  is  then 
floated  up  to  the  wheel,  the  method  of  procedure  being  illus- 
trated in  Fig.  11.  The  extreme  length  and  width  of  this 
flange  is  7%  by  4%  inches  and  the  pieces  are  ground  at  the 
rate  of  75  per  hour.  They  were  formerly  machined  In  the 
lathe,  by  which  method  four  minutes  was  required  to  ma- 
chine each  piece.  These  pieces  are  merely  cleaned  up  on  the 
surface,  i.  e.,  they  are  not  held  to  close  dimensions,  and  disk 
grinding  should  be  employed  for  all  jobs  of  this  kind  that 
can  be  finished  by  grinding. 

For  grinding  steel  or  malleable  iron  parts  with  a  surface 
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of  2  square  inches  or  more  to  be  finished,  a  16-grain,  grade 
N  alundum  wheel  should  be  used.  For  smaller  areas  which 
must  be  ground  to  within  a  limit  of  0.003  inch  or  less,  a  20- 
grain  grade  P  wheel  is  suitable.  The  following  figures  show 
the  saving  effected  through  the  use  of  solid  wheels  in  place 
of  the  abrasive  disks  formerly  employed  on  a  certain  grind- 
ing operation.  The  disks  were  20  inches  in  diameter  and  12 
grain,  such  disks  costing  75  cents  apiece.  Two  and  one-half 
disks  were  used  up  each  day,  which  makes  the  cost  during  a 
period  of  one  hundred  working  days  $187.50.  A  solid  wheel 
18  inches  in  di- 
ameter  by  3% 
inches  face  width 
will  last  for  one 
hundred  days  and 
costs  $18.  It  will 
be  evident  from 
these  figures  that  a 
saving  of  $168.50 
has  been  effected 
through  changing 
to  the  use  of  solid 
wheels.  This  repre- 
sents the  saving  in 
the  cost  of  abrasive 
for  only  one  end  of 
the  machine,  and 
an  additional  sav- 
ing corresponding 
to  an  increase  of 
from  10  to  20  per 
cent  in  efiiciency 
was  also  effected. 
Furthermore,  many 
jobs  which  the  high 
cost  of  abrasive 
cloth  disks  made 
it  impractical  to 
finish  on  the  disk 
grinder  can  now  be  handled  in  this  way  with  a  saving 
of  from  50  to  90  per  cent  as  compared  with  the  cost  of  ma- 
chining on  the  shaper  or  miller. 

In  fitting  a  disk  wheel  into  a  chuck  used  on  a  single-head 
machine,  difficulty  was  experienced  in  keeping  the  wheel 
against  the  back  of  the  chuck,  and  when  setting  the  wheel 
out  after  it  had  become  worn  down  to  the  face  of  the  chuck 
to  be  sure  that  the  wheel  rested  against  the  "backing  plugs" 
which  are  used  in  connection  with  worn  down  wheels.  For 
holding  wheels  in  place  while  fitting  them  in  the  chuck,  the 
fixture  shown  in  Fig.  12  should  be  used.  Where  wheels  of 
different  shapes  or  of  different  grains  and  grades  have  to  be 
used,  so  that  it  is  necessary  to  change  wheels  one  or  more 
times  a  day,  wooden  rings  18  inches  in  diameter  by  %,  1  or 
1%  inch  wide  can  be  used  instead  of  the  backing  plugs. 
Their  use  saves  time  as  compared  with  the  use  of  the  backing 
plugs.  In  this  connection,  it  is  important  to  note  that  the 
chuck  should  never  be  removed  from  the  spindle  of  the  ma- 
chine while  fitting  a  new  wheel  in  place  or  setting  one  out 
that  is  being  used.  The  reason  is  that  the  removal  of  the 
chuck  wears  out  the  pilot  on  the  arbor  that  locates  the 
chuck,  and  such  wear,  combined  with  the  weight  of  the 
chuck  and  the  wheel,  and  the  high  speed  at  which  the  wheel 
is  driven,  sets  up  vibration  in  the  machine  that  makes  good 
work  impossible. 

If  trouble  is  experienced  in  getting  a  large  disk  to  run 
true  and  in  balance,  the  operator  should  investigate  the  con- 
dition of  the  countershaft  and  the  lacing  of  the  belt.  If  the 
countershaft  is  loose  and  the  pulleys  are  out  of  balance,  or  if 
the  lacing  of  the  belt  is  bad,  vibration  will  be  set  up  in  the 
machine  and  this  is  bound  to  show  itself  on  the  work.  In 
the  event  of  the  wheels  being  too  small  so  that  they  cannot 
be  held  in  the  chuck,  they  may  be  shimmed  up  with  paper  or 
cardboard;  conversely,  if  the  wheels  are  too  large,  they  may 
be  rubbed  down  with  a  piece  of  a  worn  out  wheel.  When 
wheels  have  been  worn  down  to  a  thickness  of  1  inch,  which 
marks  the  limit  of  safety  for  use  in  a  ring  wheel  chuck,  they 


Fig.  12.  Fixture  for  Us 
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can  be  used  up  on  a  heavy  grinding  stand  where  work  is  ap- 
plied to  the  periphery  of  the  wheel,  by  using  a  flange  collar 
and  flange  with  '^-inch  rubber  washers  on  each  side  of  the 
wheel.  Fig.  13  illustrates  the  safety  collars  used  for  this 
purpose.  * 

When  ordering  chucks  for  solid  disk  wheels  with  a  face 
width  of  4  inches  or  more,  straight  backs  should  be  specified. 
When  the  chucks  are  recessed  in  the  back,  the  wheels  have  to 
be  recessed  to  clear  the  hub  of  the  chuck,  the  amount  of 
clearance  necessary  for  different  sized  wheels  being  given  in 

the  table.  The  re- 
cessed back  is  de- 
signed to  reduce 
the  overhang  to  a 
minimum,  which 
may  be  a  point 
worth  considering 
on  a  light  machine, 
but  with  the  mod- 
ern disk  grinding 
machines,  the 
straight-back  chuck 
is  preferable.  A  16 
by  3>V,  by  5  inch 
solid  disk  and  an 
18  by  aii!  by  5  inch 
solid  disk  have 
been  used  for  the 
past  two  years  on 
one  end  of  a  Besly 


rig.   13.     Flanees  for  using  up  Worn  Wheels 
on   a   Grinding  Stand 


No.  14  single-head  machine  and  the  up-keep  of  the  machine 
has  not  been  any  greater  than  it  was  when  equipped  with  20- 
inch  iron  disks.  When  an  18-inch  solid  disk  recessed  lU  inch 
deep  on  one  side  to  accommodate  the  hub  of  a  recessed  back 
■chuck  is  worn  down  to  a  thickness  of  1%  inch,  there  is  only 
i^j  inch  wall  for  a  distance  of  2%  inches  out  from  the  hole. 
It  is  not  safe  to  run  a  wheel  under  these  conditions,  as  a 
serious  injury  to  the  operator  might  easily  result  in  the 
event  of  the  wheel  breaking.  In  the  interest  of  safety,  such 
wheels  should  be  discarded  and  used  up  on  other  classes  of 
work;  they  may  be  used  for  grinding  small  pieces  or  em- 
ployed as  ring  wheels.  When  the  wheels  are  first  placed  in  a 
recessing  chuck,  backing  studs  1  inch  in  length  or  a  wooden 
ring  1  inch  wide  must  be  used  to  set  the  wheel  out  so  that  the 
bottom  of  the  recess  clears  the  hub  of  the  chuck.  Referring 
t(i  the  table,  the  diameter  .-1  should  be  held  close  and  the 
wheels  should  be  without  lead  bushings  in  the  hole  C.  If  it 
is  necessary  to  balance  them,  lead  should  be  placed  on  the 
back  in  the  recess  at  D. 

DIMENSIONS  IN  INCHES  FOR  WHEKI.8  HELD  IN  RECESSED  CHfCKS 
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To  secure  a  fine  finish  on  small  brass  nut.s  or  similar  work, 
a  carborundum  wheel  of  36  to  60  grain,  grade  M.  will  be 
found  .Ratlsfnctory.  For  8c<'urlng  a  flner  finish  on  steel,  a  36 
to  46  grain,  olunduni  wheel  of  grade  O  or  I*  can  be  used. 
Such  wheels  are  not  recommended  for  fast  cutting;  they  are 
(inly  suitable  for  those  classes  of  work  where  a  No.  46  grain 
iloth  disk  would  give  satisfactory  results.  Much  might  be 
snid  In  favor  of  the  ime  of  solid  disks  for  special  jobs  and 
also  of  the  class  of  work-holders  which  are  most  suitable  In 
different  rases,  the  position  of  the  work  when  applied  to  the 
wheel,  and  how  the  work  Is  most  easily  brought  to  the  re- 
quired, rondltlon,  but  lark  of  space  precludes  the  possibility  of 
pre.sentlnR  detailed   information   on   these  points. 


THE    RIGHT  WAY   OF   OBTAINING 
FOREIGN   TRADE 

Many  columns  in  our  newspapers  and  trade  journals  have 
been  filled  with  suggestions  relating  to  the  methods  of  ob- 
taining South  American  trade.  In  nearly  all  of  these  a  sound 
conception  of  the  fundamental  laws  of  commerce  and  trade 
between  nations  has  been  conspicuous  by  its  absence.  People 
who  have  not  the  slightest  conception  of  political  economy 
in  its  application  to  foreign  trade  rush  into  print  with  sug- 
gestions extremely  one-sided  in  their  nature.  It  is,  therefore, 
refreshing  to  find  a  business  man  who  suggests  that  there  is 
a  right  and  wrong  end  at  which  to  begin  the  expansion  of 
the  South  American  trade.  M.  W.  Mix,  president  of  the 
Dodge  Mfg.  Co.,  Mishawaka,  Ind.,  urges  that  buyers,  rather 
than  salesmen,  should  be  sent  to  open  our  trade  relations 
with  South  American  countries.  There  is  a  plain  reason  for 
this  proposal.  The  Latin-American  countries  have  lost  not 
only  the  markets  in  which  they  used  to  buy,  but  also  the 
markets  in  which  they  used  to  sell  their  products.  Before 
a  credit  system  with  this  country  can  be  established,  enabling 
the  South  American  republics  to  buy,  they  will  require  a 
market  for  the  goods  that  they  have  to  sell  to  replace  the 
market  which  they  had  in  certain  European  countries. 

Latin-America"s  present  need  is  not  for  salesmen  asking  her 
to  buy,  it  is  for  buyers  of  what  she  has  to  sell.  If  in  this 
country  users  are  found  for  South  American  products — if 
markets  are  opened  here  for  goods  to  replace  the  markets  of 
Europe — then  credit  will  be  established  here  on  which  South 
America  can  buy  goods  from  the  United  States.  The  prob- 
lem is  not  merely  one  of  rushing  salesmen  and  samples  to 
people  ready  to  buy  and  able  to  pay;  it  is  one  of  organizing 
broader  trade  relations  and  effecting  an  exchange  of 
commodities. 

It  was  aptly  stated  by  the  Chicago  Herald  that  in  the  end 
all  trade  is  barter;  it  is  an  exchange  of  surplus  products. 
Many  people  think  of  trade  in  terms  of  money  only  and  have 
no  conception  of  the  trade  relations  between  nations  as  they 
actually  exist.  If  the  United  States  buys  from  South  America 
then  South  America  can  buy  from  the  United  States.  We 
must  buy  as  well  as  sell,  and  in  this  particular  case  it  is 
practically  necessary  for  the  United  States  to  buy  first  in 
order  to  establish  a  credit  for  the  South  -Americans. 

A  similar  situation  relating  to  the  trade  possibilities  in 
Sweden  for  goods  from  the  United  States  is  voiced  by  our 
consul  at  Gothenburg.  He  intimates  that  there  is  consider- 
able demand  for  American  goods  on  the  part  of  Swedish  im- 
porters at  present,  but  that  it  is  impossible  for  them  to  buy 
on  account  of  the  fact  that  there  is  no  credit  established  for 
them  in  the  United  States.  To  buy  as  he  says,  they  must 
have  "dollars  in  New  York,"  and  to  establish  such  credit  It  Is 
necessary  that  Sweden  shall  sell  something  to  merchants  in 
this  country.  Even  in  times  of  peace,  gold  shipments  take 
care  of  but  a  small  percentage  of  the  trade  between  nations. 
In  these  troubU'Somo  times  large  gold  shipments  are  out  of 
the  (|uestion.  and  practically  all  trade  between  nations  must 
take  the  nature  of  an  exchange  of  exports  and  imports — not 
directly,  of  course,  but  Indirectly  through  our  credit  and 
banking  system. 

«     •     « 

The  safest  way  to  store  pig  Iron,  says  the  Travelers 
Slaiidaril.  Is  to  stow  it  in  bins,  or  pile  It  up  In  neat  stacks. 
This  Is  more  costly,  however,  than  throwing  It  down  pro- 
miscuously In  piles,  and  hence  the  safer  methods  are  often 
neglected.  Electromagnetic  cranes  are  coming  Into  wide  use 
for  handling  pig  Iron,  and  although  they  are  very  convenient, 
they  have  serious  drawbacks  when  regarded  from  the  safety 
standpoint,  and  tlidr  hazards  should  be  clearly  understood 
mill  carefully  avoided.  When  the  electromagnet  Is  used  no 
one  shoiiti)  be  permitted  to  stand,  walk,  or  work  near  the 
path  followed  by  the  nmgnet,  because  any  Interruption  of  the 
electric  service,  from  the  opening  of  a  switch,  the  blowing  of 
a  fuse,  the  short-circuiting  of  the  magnet  coll,  or  any  other 
cause,  will  Instantly  let  the  whole  load  drop.  Sometimes, 
loo.  a  pig  Is  Just  barely  held  by  the  magnet,  so  that  the  least 
jar  will  break  lis  contact  and  allow  It  to  fall. 


LETTERS   ON  PRACTICAL   SUBJECTS 
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ELLIPTICAL  BORING  AND   TURNING 

The  writer  once  had  occasion  to  make  a  blanking  die  for 
the  part  shown  at  A.  The  shape  of  this  part  is  an  ellipse, 
with  a  major  axis  of  2%  inches  and  a  minor  axis  of  1 13/16 
inch.  The  elliptical  hole  was  bored  in  the  die  block  by  set- 
ting the  vertical  milling  attachment  at  an  angle  with  the 
table.  The  hole  was  first  bored  round,  leaving  stock  for 
finishing,  and  was  recessed  on  the  under  side,  as  it  is  im- 
possible to  bore  a  deep  hole  by  this  method. 

The  proper 
angle  at  which 
to  set  the  verti- 
cal spindle  was 
obtained  by 
dividing  the 
minor  axis  of 
the  ellipse  by 
the  major  axis, 
which  gave  the 
cosine  of  the 
angle,  in  this 
case  31  degrees, 
28  minutes. 
With  the  spin- 
dle swung  to 
this  angle  it  was 
only  necessary 
to  feed  the  table 
of  the  miller  up 
in  the  usual 
manner,  the  tool 


tant  around  the  gear  .4,  as  shown  in  Fig.  2.  At  a  certain 
period  in  the  cycle  of  operations,  another  gear  E,  Fig.  1,  which 
is  exactly  like  each  of  the  other  four  gears,  and  whose  axis 
is  in  the  same  line  as  that  of  gear  A,  is  supposed  to  move  into 
mesh  with  gears  B.  C,  D  and,  of  course,  rotate  in  the  op- 
posite direction  to  gear  A. 

When  the  device  was  tried  the  gear  A  meshed  with  and 
drove  the  gears  B.  C,  D,  but  when  gear  E  was  tried  it  did  not 
mesh  properly  with  gears  B,  C,  D  while  they  were  in  mesh 
with  gear  A.  but  ran  all  right  with  them  when  gear  A  was  re- 
moved.    The  de- 
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Method  of  machining  an  Elliptical  Punch  and  Die 


following  a  perfect  ellipse.  The  punch  was  turned  in  the 
same  way,  using  a  forged  tool  in  the  vertical  attachment.  It 
is  necessary  to  have  the  tools  ground  to  a  sharp  V-point,  as 
any  curve  on  the  point  would  present  different  cutting  edges 
on  opposite  sides  of  the  work,  with  the  result  that  it  would 
not  generate  a  perfect  ellipse. 

Detroit,  Mich.  R.  A.  Bl.\ck 


A  PROBLEM   IN   GEARING 

In  presenting  this  article  my  object  is  principally  to  show 
how  easily  even  the  best  machine  designer  may  make  serious 
blunders,  overlook  simple  principles  when  they  appear  in  a 
slightly  unfamiliar  form,  and  design  a  wholly  inoperative 
mechanism.  In  this  case  not  only  was  the  designer  a  first- 
class  mechanic,  but  so  was  the  machinist;  yet  the  mechanism 
described  here  was  actually  completed  and  ready  for  trial 
before   the   mistake  was   discovered.     In   order   to  perform   a 

certain  function 
in  an  automatic 
machine,  a  device 
w  a  s  constructed 
embodying  the 
scheme  of  gear- 
ing shown  in 
Figs.  1  and  2. 

The  miter  gear 
.4.  has  22  teeth 
and  its  axis  is  in 
a  vertical  line. 
The  miter  gears 
B.  C  and  I)  are 
exactly  like  gear 
A  and  mesh  with 
it.  The  axes  of 
these  gears,  of 
course,  lie  in  the 
same  plani^  (hori- 
zontal) and  they 
\v  e  r  e  a  t  first 
spaced    oquidis- 


signer  was  posi- 
tive that  the 
lay-out  was  cor- 
rect and  that 
the  trouble  was 
due  to  inaccur- 
a  t  e  workman- 
ship.  In  his 
opinion  the 
trouble  might  be 
caused  by  the 
axes  of  gears  B. 
C.  D  not  radiat- 
ing from  the 
apex  of  gear  A, 
not  being  in  the 
same  plane,  or 
not  being  spaced 
exactly  120  de- 
grees apart;  but 
most  likely  the 
fault  was  in  the  cutting  of  the  gear  teeth  which  were  prob- 
ably cut  skew-wise  so  that  while  the  gears  B,  C,  D  might  run 
with  gear  A  alone,  they  could  not  possibly  run  with  gear  A 
and  E  at  the  same  time,  as  then  the  errors  would  be  multiplied. 
The  machinist  was  just  as  positive  in  his  assertion  that  the 
workmanship  was  accurate.  He  had  a  suspicion,  however, 
that  the  cause  of  the  trouble  was  that  the  gears  B,  C,  D  were 
not  correctly  spaced  in  the  design.  He  thought  that  they 
should  be  spaced  a  whole  number  of  teeth  apart  around  gear 
A,  instead  of  being  120  degrees  or  7  1/3  teeth  apart.  How 
to  prove  this  was  the  question.  As  the  machine  would  not 
run,  it  was  up  to  him  to  show  why,  which  he  did  by  laying 
out  a  diagram  in  which  the  gears  A  and  E  are  supposed  to  be 
of  infinitely  large  diameter  so  that  they  can  be  represented  by 
racks  A  and  E,  Fig.  3.  The  gears  B,  C,  D  are  represented  by 
pinions  B.  C.  D.  The  pinions  B  and  C  are  shown  a  whole 
number  of  teeth  (six)  apart.  It  was  readily  seen  that  the 
center  distance 
between  pinions 
B  and  C  could 
not  be  altered 
by  one-third  of  a 
tooth  distance. 
The  least  possi- 
ble change  in  cen- 
ter distance  that 
can  be  made  is 
one-half  tooth,  as 
s  h  o  w  n  at  /). 
where  tooth  A' 
has  been  moved 
one  full  tooth  in 
rack  E  and  tooth 
Y  has  been  al- 
lowed to  remain 
in  the  same  space 
in  rack  A.  The 
number  of  teeth 
(twenty-two)      in 

the      ce-irc;      rniihl  ^'^'   ^-     ^'•"J  '^.'"'  showing  Original  Spa 

uie      gears      could  ^f  pi„ions  B,  C  and  D 
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Fig.    3.     Diagram  showing  Error  in   Original  Spacing 

not   be   changed,   so    the   device   was   reconstructed    with    the 
correct  spacing,  and  then  it  ran  all  right. 

Brooklyn.  N.  Y.  SAJtUEi,  Gahan 


THREAD   MEASURING   TOOL 

A  thread  measuring  tool  was  devised  in  order  to  eliminate 
the  "personal  equation"  in  measuring  thread  plug-gages  and 
In  comparing  them  with  standards,  as  It  had  been  found  that 
In  using  thread  micrometers,  whether  equipped  with  conical 
or  ball  points,  measurements  made  by  different  men — or  even 
by  the  same  man  at  different  times — showed  variations  of 
from  0.0001  inch  to  0.0003  inch.  This  tool  was  designed  to 
dispense  with  the  element  of  "touch,"  using,  instead,  the  in- 
dicator principle.  It  is  based  on  two  fundamental  facts  of 
trigonometry:  that  the  axis  of  a  cylinder  held  in  an  angular 
groove  lies  in  the  plane  that  bisects  the  angle,  and  that  if  the 
angle  of  the  groove  is  60  degrees,  this  axis  will  be  at  a  dis- 
tance from  the  vertex  of  the  angle  equal  to  the  cylinder's 
diameter. 

The  body  of  the  tool  is  a  block  B,  Figs.  1  and  2,  with  a  60- 
degree  groove,  a  straightedge  E,  and  the  slot  shown  in  Fig. 
2.  K  is  so  placed  that  if  either  attachment  C  or  1/  is  In  con- 
tact with  it,  the  axis  of  the  attachment  passes  through 
the  vertex  of  the  60-degree  angle.  To  bring  its  axis  into 
coincidence  with  that  of  a  piece  held  in  the  V,  it  is  necessary 


_^° 

■'^ 

/" 

ru 

K 

i  /F                       /E 

i 

«Vi  1 

H 

\     r        \         1 

L 

H^ 

1      1         '   HARDEN  AND 
V^  1             CRINO  l.JSO" 

-;-■; 

y 

\.^                                   B 

1               •          \     \ 

fr-lSSt 

... 

-\-: 

.:hi:o 

''—' 

Miiclihiint 

if,     1       Tr,f,l    for    accurate 

Thread    Diameters 

only  ^"  iN^'Tt  between  the  attachment  and  the  straightodge 
a  size  block  of  thickness  equal  to  the  diameter  of  the  work. 
Fig.  ;;  shows  the  method  of  determining  the  proper  location 
of/?. 

On  the  top  of  B  Is  mounted,  surface  gage  fashion,  an  in- 
dicator reading  In  ten-thousandths.  Part  C  carries  a  rod 
D,  which  extends  down  through  the  slot  In  block  B  and 
rests  upon  the  wire  //  laid  between  the  threads  of  the  work. 
To  prevent  the  dropping  of  the  wire,  I)  Is  strongly  magne- 
tized, and  to  prevent  the  mngnetism  from  Interfering  with 
the  free  movement  of  D  In  C,  the  former  is  surrounded  by 
a  brass  bushing  O.  A  brass  grub-screw  keeps  D  from  falling 
oiiL  Attachment  Ij  (see  enlarged  view,  Fig.  1)  carries  a 
micrometer  head,  reading  to  ten-thousandths.  This  Is  fast 
In  a  bushing  that  Is  free  to  move  upward  from  the  shoulder 
on  which  It  rests,  but  Is  held  from  turning  by  a  loosely 
fitting  screw.  A  piece  of  steel,  let  Into  the  bushing,  bears 
upon  a  pin  In  the  short  arm  of  the  pointer  shown.  A  very 
light  spring  tends   to   force   the  pointer   to   the  left,  but  la 


prevented  by  the  weight  of  the  micrometer  head.  This  at- 
tachment is  so  adjusted  that  it  a  0.500-inch  test  bar  is  held 
in  the  60-degree  groove  and  the  micrometer  is  turned  down 
to  make  contact  with  the  test  bar  and  is  then  turnea  enough 
farther  to  bring  the  pointer  to  the  zero  mark,  the  micrometer 
will  read  0.250  inch. 

The  wires  //  are  of  drill  rod,  hardened  and  ground  to  exact 
sizes,  an  assortment  being  provided  to  suit  the  different 
pitches  of  thread  to  be  handled.  A  wire  having  a  diameter 
equal  to  three-quarters  or  seven-eighths  of  the  pitch  works 
satisfactorily,  but  to  facilitate  calculations,  it  is  well  to  keep 
to  an  even  number  of  thousandths — 0.120  inch,  for  instance, 
being  preferable  to  0.125  inch. 

Now  if  our  object  is  to  compare  a  piece  of  threaded  work 
with  a  standard,  we  first  clamp  the  standard  in  the  V,  put  a 
size  block  equal  in  thickness  to  the  diameter  of  the  standard 
between  F  and  E,  let  D  rest  upon  a  wire  laid  on  the  standard, 
bring  the  indicator  to  the  top  of  D  and  take  a  reading.  Re- 
peating this  with  the  work,  using,  of  course,  the  same  wire. 
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WO  know  within  0.0001  inch  how  it  compares  with  the 
standard. 

If,  however,  we  wish,  not  a  mere  comparison  with  an  ex- 
isting standard,  but  an  actual  measurement,  we  swing  the 
indicator  aside,  and  substitute  attachment  L  for  C.  Sub- 
tracting from  one-half  the  diameter  of  the  work  0.866  X 
pitch,  for  a  V-thread,  or  0.7578  X  pitch  for  U.  S.  standard 
form  of  thread,  and  adding  IVj  times  the  diameter  of  the 
wire,  gives  the  reading  of  the  micrometer  attachment  L,  If 
the  size  of  the  work  is  correct. 

For  example.  If  a  V-thread  is  1  Inch  diameter  and  has  8 
threads  per  inch,  and  we  use  a  0.100-inch  wire,  the  micrometer 
reading  =  0.500  inch -f  0.150  inch  — 0.10825  inch  =  0.54175 
inch. 

For  a  1-inch  diameter,  U.  S.  standard  thread,  of  %  inch 
pitch,  the  reading  =  0.500  inch  +  0.150  inch  —  0.094725  Inch  = 
0.55527  inch. 

New  London,  N.  H.  Giv  H.  Gardner 


INDEXING  WORK   HELD   IN   A  VISE 

It  is  often  roquirrd  to  machine  pieces  of  the  form  shown 
In  Fig.  1,  which  have  a  flat  milled  on  both  sides  as  shown  at 
,4,  or  a  groove  on  both  sides  as  illustrated  at  B.  To  handle 
this  work  In  the  usual  manner  requires  an  expensive  set  of 
Indexing  centers  which  are  In  general  demand  In  the  shop, 
and  the  following 
outlines  a  method 
by  which  work  of 
this  kind  may  be 
handled   equally 


well    In 

equipped 

dog     for 

the  work, 

trated    In 

The   use  of  a  vise 

attachment  of  this 


a  vise 
with  a 
Indexing 
as  lllus- 
Fig.     2. 


Fit.  1.     Tjp*  of  Work  to  be 
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kind  does  away  with  the  necessity  of  tying  up  an  expensive 
dividing  head  for  handling  the  work,  and  it  also  enables  such 
work  to  be  handled  satisfactorily  in  small  shops  in  which  a 
dividing  head  is  not  included  in  the  equipment. 

To  mill  these  flats  or  grooves  on  the  opposite  sides  of  a 
piece  of  work,  a  pair  of  auxiliary  jaws  A  and  B  are  provided 
for  the  vise.  Referring  to  Fig.  2  it  will  be  seen  that  the  Jaw 
A  is  slotted  at  X  to  receive  the  tail  of  the  dog  C  which  is 
secured  to  the  end  of  the  work  in  the  usual  way.  A  detail 
of  the  dog  is  also  shown  in  Fig.  2  where  the  provision  of  the 
set-screw  D  and  shoe  E  for  securing  the  dog  to  the  work  is 
clearly  shown.  It  will  he  seen  that  the  dog  has  two  tails. 
In  starting  to  mill  the  piece  of  work,  the  dog  is  secured  in 
place  on  the  work  and  set  up  in  the  vise  with  one  of  the 
tails  entering  the  slot  X.  The  first  cut  is  then  taken,  which 
leaves  the  work  as  shown  at  C  in  Fig.  1.  After  completing 
the  first  cut,  the  work  is  taken  out  of  the  vise  and  turned 
over  so  that  it  may  be  replaced  with  the  other  tail  of  the  dog 
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DETAIL  VIEWS  OF  DOG 
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Fig.    2.     Method   of   using   Auxiliary   Vise   Jaws   with   Dog 
for   indexing 

in  the  slot  X.    The  vise  is  then  tightened  up  and  the  second 
cut  taken,  which  corhpletes  the  milling  operation. 

F.  Server 


ADJUSTING    GIBS 

The  vertical  slide  of  the  tool-block  in  our  school  shaper  was 
constantly  getting  out  of  adjustment,  being  either  so  tight  in 
some  positions  that  it  could  scarcely  be  moved,  or  so  loose 
as  to  be  quite  useless  for  its  purpose.  This  state  of  things 
was  no  doubt  partly  owing  to  its  being  constantly  used  by 
boys  who  are  fond  of  adjusting  things,  usually  in  the  wrong 
place,  but  probably  more  often  to  the  way  the  gib  was  set 
up.  This  gib,  as  shown  in  the  accompanying  illustration,  is 
a  steel  strip  %  inch  wide  by  3/16  inch  thick,  and  is  set  up  by 
three  ssrews  which  seat  in  depressions  about  1/16  inch  deep. 
The  screws  are  an  easy  fit  in  the  block  and  require  very  little 
to  move  them  either  way  with  the  results  above  mentioned. 

The  remedy  I  applied,  which  has  proved  quite  effective,  was 
to  drill  holes  close  to  each  screw,  as  shown  at  A,  and  insert 
screws  that  are  threaded  into  the  gib  and  have  clearance  in 
the  block.  These  screws  hold  the  gib  tightly  against  the 
points  of  the  set-up  screws  and  prevent  any  accidental  change 
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Improved  Method  of  securing  an  Adjusting  Gib 

of  adjustment.  I  have  since  applied  this  method  to  similar 
gibs  in  various  other  slides  with  equally  good  results.  The 
above-mentioned  gib  is  unusually  thin  and  flexible,  too  muct 
so,  in  my  opinion,  for  satisfactory  work.  At  the  same  time 
it  is  easily  seen  that  the  thinner  the  gib  and  the  more  closely 
it  fits  its  recess,  requiring  the  least  possible  overhang  of  the 
set-up  screws,  the  better.  This  may  be  shown  by  giving  the 
gib  an  exaggerated  thickness  as  at  B.  Any  vertical  pressure 
applied  upward  will  have  a  far  greater  toggle  joint  bursting 
effect  on  the  slide  than  in  the  case  where  the  thin  gib  is 
used. 

Christchurch,  New  Zealand.  John   Pedoie 


PROTRACTOR  BALL  BEARINGS 

In  a  drafting-room  where  I  was  once  employed,  several  of 
the  draftsmen  owned  Brown  &  Sharpe  protractors.  After  ex- 
perimenting with  one  of  these  instruments,  we  made  the 
change  shown  in  the  accompanying  illustration  and  found 
that  it  added  materially  to  the  eflSciency  of  the  tools.  This 
change  consisted  of  inserting  regular  i^-inch  steel  balls  in  the 
protractor  in  order  to  lift  it  from  the  surface  of  the  paper. 
Fitted  in  this  way,  the  protractor  slides  much  easier  and  does 


Method   of  holding  a   Protractor  out   of  contact  with  Drawing   Paper 


not  soil  the  paper;   it  is  also  easier  to  pick  up,  as  the  balls 

lift  the  instrument  sufficiently  to  enable  one  to  get  hold  of  it. 

St.  Louis,  Mo.  F.  E.  Pettersson 


COVER  SHEETS  FOR  TRACINGS 

Sometimes  it  is  desirable  to  make  several  small  drawings 
or  a  number  of  details  on  one  large  sheet  of  tracing  cloth, 
so  that  the  blueprints  may  either  be  used  as  one  large  sheet 
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or  cut  up  into 
several  smaller 
ones.  For  large 
prints,  a  single 
border  line 
around  the  out- 
side of  the  en- 
tire sheet  is  pre- 
ferable to  hav- 
ing separate  bor- 
der lines  around 
each  detail.  This 
is  particularly 
true  when  the 
blueprint  is  used 
for  advertising 
or  show  pur- 
poses; but  If  the 
single  border 
line  is  drawn 
around  the  out- 
side of  the  large 
tracing  and  the  blueprint  is  cut  up  into  smaller  sheets,  these 
small  sheets  will  only  have  border  lines  on  one  or  two  sides, 
and  this  detracts  from  their  appearance. 

Such  cases  could  be  handled  by  making  two  tracings,  but 
a  much  cheaper  method,  and  one  which  is  perfectly  satis- 
factory, is  to  omit  the  border  line  from  the  tracing  entirely 
and  then  prepare  separate  sheets  of  thin  tracing  paper  of  the 
same  size  as  the  original  tracing,  drawing  the  different 
border  lines  on  these  sheets.  These  sheets — which  have  been 
aptly  called  "cover  sheets" — are  fastened  over  the  tracing  with 
small  wire  paper  clips  to  hold  them  in  place  when  printing. 
A  slightly  longer  exposure  is  required,  but  if  a  thin,  trans- 
parent tracing  paper  is  used  the  additional  time  is  not  ex- 
cessive. Fig.  1  shows  the  cover  sheet  for  a  standard  24  by 
36  inch  drawing.  The  blueprints  from  this  tracing  are  used 
largely  in  installation  work  and  so  arranged  that  they  can  be 
cut  into  four  sheets  12  by  18  inches  in  size,  which  are  bound 
with  other  prints  of  the  same  size  for  distribution  among 
architects  and  engineers.  When  printing  these  small  sheets, 
the  cover  sheet  shown  in  Fig.  2  is  used,  the  dotted  lines  in 
this  illustration  marking  the  trimming  lines.  Each  of  the 
small  blueprints  is  given  a  title  and  drawing  number. 

Another  use  for  the  cover  sheet  is  found  in  cases  where 
some  special  name  or  address  is  desired  on  the  blueprint,  as, 
for  instance,  the  name  of  a  jobber  or  the  address  of  some 
particular  branch  office.  This  additional  lettering  can  bo 
done  on  the  cover  sheet  and  the  sheet  fastened  to  the  tracing 
for  printing.  In  this  way,  the  standard  drawing  is  not  in- 
trrfirfd  with,  yet  the  blueprint  has  the  appearance  of  hav- 
ing been  prepared  from  a  tracing  made  especially  for  the 
job.  The  patchwork  effect  resulting  from  other  methods  com- 
i..on!y  used  Is  avoided  in  this  way.  Still  another  use  for 
cover  sheets  is  found  In  cases  where  a  special  drawing  is  re- 
quired for  each  job,  but  where  some  of  the  details  on  each 
sheet  are  standard.  These  standard  details  can  be  drawn 
on  cover  sheets  and  only  the  special  parts  need  then  be  drawn 
on  the  regular  tracing  for  each  job.  This  saves  a  large 
amount  of  time  without  sacrificing  the  completeness  of  the 
drawing,  the  same  cover  being  used  for  all  of  the  jobs.  An 
illustration  of  such  a  cover  sheet  is  shown  In  Fig.  .■?.  A  fourth 
use  of  cover  sheets  consists  of  their  application   in   blotting 

out     certain     figures  

or  words  on  a  trac- 
ing, which  It  Is  de- 
sired to  eliminate 
Toni  the  blueprint 
1(1  accomplish  this  n 
neatly  Inked-ln  place 
Is  drawn  on  the 
cover  sheet  In  the 
proper  place  to  rover 
the  words  or  figures 
that  it  Is  required  to 
eliminate.     To  make 


a  neat  job  it 
must  be  under-, 
stood  that  the 
cover  sheet  must 
be  the  full  size 
of  the  tracing; 
otherwise  a  dif- 
ference in  the 
color  of  the  blue- 
print  at  dif- 
ferent places 
will  be  notice- 
able, due  to  the 
difference  in  the 
thickness  of  the 
tracings  through 
which  the  light 
must  penetrate. 
The  cost  of 
these  cover 
sheets  is  usually 
very  small,  and 
the  time  required  to  produce  them  almost  negligible. 
Aurora,    III.  E.    J.    G.    Phillips 


STAPLE   BENDING   DIE 

We  had  an  order  for  a  large  number  of  staples  that  were 
to  be  made  of  0.02.5-inch  sheet  steel,  and  to  provic^e  for  hand- 
ling this  work  the  punch  and  die  which  forms  the  subject  of 
this  article  was  designed.  The  way  in  which  this  tool  operates 
will  be  best  understood  by  first  referring  to  the  cross-sectional 
views  shown  in  Fig.  1.  The  cast-iron  punch-holder  A  carries 
the  tool-steel  punch  B.  which  has  ejector  bar  C  running 
through  its  center.  The  outside  bending  dies  D  are  provided 
with  nests  A'  for  locating  the  blank  in  the  required  position 
preparatory  to  benc'ing.  The  staples  are  bent  over  the  inside 
former  /•'.  which  is  riveted  to  the  tool-steel  pins  0,  the  pins 
(!  being  a  sliding  fit  in  the  die  shoe  //. 

Figs.  2,  .3  and  4  illustrate  steps  in  the  downward  stroke  of 
the  punch  B.  In  Fig.  2  the  blank  is  shown  in  position  in 
the  nest  E  ready  for  the  punch  to  descend  upon  it.  Fig.  3 
shows  the  punch  after  it  has  carried  the  blank  rtown  between 
the  side  bending  dies  D  and  brought  it  into  contact  with  the 
inside  former  F.  In  Fig.  4  the  punch  has  descended  a  little 
further,  with  the  result  that  the  blank  is  partially  bent  over 
the  former.  At  the  conclusion  of  the  downward  stroke,  the 
two  sides  of  the  staple  will  be  bent  into  close  contact  with 
the  former.     This  is  the  position  shown  in  Fig.  1. 

On  the  upward  stroke  of  (he  punch  the  inside  former  F 
rises  with  the  punch  until  it  is  flush  with  the  top  surface 
of  the  die,  this  movement  being  actuated  by  the  springs  / 
that  act  against  the  lower  side  of  the  pins  (/  on  which  the 
former  /•'  is  mounted.  The  staple  is  held  In  the  punch  B  until 
the  punch  has  almost  reached  the  top  of  Its  stroke.  .-Xt  this 
point  a  knock-out  bar  on  the  punch  press  strikes  the  ejector 
bar  C  and  ejects  the  staple  from  the  punch.  The  press  is  in- 
clined so  that  tlie  work  drops  clear  of  the  die  and  leaves  the 
latter  ready  for  the  next  operation. 

Harrison,  N.  J.  .\.  J.  O'Mai.i.ky 

KNOCK-OUT   FOR  A   PUNCH   PRESS 
The    accompanying    illustration,    showing    a    mechanically 

operated  knockout 
for  the  punch  pre.ss, 
will  riHiuIre  little  ex- 
planation to  make 
the  design  of  this 
iquipment  clear  to 
any  mechanic.  This 
mechanism  was  de- 
signed by  F.  Green, 
toolroom  foreman  of 
the  Dnusch  &  Lomb 
Optical  Co.,  Roches- 
ter,  N.   v.,   and   has 
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been  in  successful  operation  In  the  punch  press  department 
of  that  company's  factory  for  the  last  three  years.  It  operates 
more  satisfactorily  than  a  rubber  bumper — especially  for  brass 
forging  dies  and  small  re-draw  dies,  and  is  less  expensive. 

Pig.  1  shows  the  attachment  in  place  on  a  punch  press. 
Referring  to  this  illustration,  A  is  a  collar  which  is  bored 
out  to  fit  over  the  projecting  end  of  the  crankshaft  to  which 
It  is  fastened  by  means  of  two  bolts  shown  at  L  in  Fig.  4. 
Adjustment  of  the  length  of  the  stroke  is  provided  by  means 
of  a  T-slot  in  which  the  crank-'pin  K  is  secured,  and  the 
knockout  can  be  timed  to  suit  the  requirements  of  the  work 
on  which  the  press  is  engaged  by  loosening  bolts  L,  Fig.  4, 
and  turning  collar  A  to  the  right  or  left  with  relation  to  the 
crankshaft.  The  hubs  B  at  each  end  of  the  connecting-rod  C 
are  alike,  except  that  one  hub  Is  threaded  right  hand  and  the 
other  left.  The  connecting-rod  C  has  a  flat  on  it  which  can 
be  engaged  by  a  wrench,  and  by  turning  the  rod,  a  very  fine 
adjustment  of  the  knockout  is  secured.  Further  adjustment 
may  be  made  by  using  different  sizes  of  washers  J  and  knock- 
out pins  I. 

In  Fig.  3,  it  will  be  seen  that  the  collars  E  support  bear- 
ings in  which  the  shaft  F  turns.     These  collars  have  four 


corrugations   are   milled   on   the   Inside   of   collar   A   and   the 
brake  hub  to  prevent  the  collar  from  .slipping. 

Rochester,  N.  Y.  Carl  M.  Weber 


A   SANITARY  SHOP   SINK 

There  are  many  shops  where  no  particular  attention  is 
given  to  the  provision  of  sanitary  equipment  for  the  use  of 
employes  in  washing  up  after  their  day's  work.  Often  half 
a  dozen  men  may  be  seen  washing  in  a  single  bowl,  and 
little  discussion  is  necessary  to  emphasize  the  dangers  of 
such  a  practice.  The  importance  of  the  provision  of  proper 
equipment  for  this  purpose  is  becoming  generally  realized, 
and  there  are  now  many  shops  where  soap  and  towels,  and 
strictly  sanitary  equipment  are  provided.  The  apparatus 
which  forms  the  subject  of  this  article  is  used  in  the  machine 
shops  of  the  Leedy  Mfg.  Co.,  Indianapolis,  Ind.,  and  was  in- 
stalled by  the  company's  superintendent,  Mr.  Charles  B. 
Wanamaker.  A  constant  stream  of  warm  running  water  is 
provided,  which  is  ample  for  the  purpose  without  requiring 
an  unnecessary  amount  of  water  to  be  used. 

The  unit  accommodates  twelve  men  at  a  time  and  is  made 


Figs.    1  to  4.     Power  Press  equipped  with  a  Hecbanical  Knockout  and  Views  showing  Details  of  Design 


short  legs  cast  on  them.  It  being  possible  to  file  the  legs  to 
compensate  for  irregularities  in  the  frame  of  the  punch  press 
on  which  the  attachment  is  to  be  applied.  The  collars  are 
fastened  to  the  bed  of  the  press  by  four  half-inch  cap-screws. 
The  crank  D  is  keyed  to  the  shaft  F  and  the  same  method 
Is  used  in  securing  the  cam  G  in  place.  The  bracket  H  has 
four  short  legs  cast  on  it  so  that  it  may  be  fitted  to  the 
rough  bed  casting  and  fastened  by  two  cap-screws.  The  hole 
in  this  bracket  is  bored  large  enough  so  that  the  knockout 
pin  /  is  a  sliding  fit  in  it. 

The  method  of  operation  of  this  attachment  is  as  follows: 
When  the  ram  of  the  press  is  in  the  upper  position,  the 
collar  A  is  set  with  the  slot  vertical.  The  hub  B  is  next 
fastened  to  the  lower  end  of  the  slot  by  means  of  the  stud 
shown  at  K  in  Fig.  4.  On  the  downward  stroke  of  the  ram, 
the  collar  A  makes  one-half  revolution,  thus  raising  the  con- 
necting-rod C  and  crank  D.  The  cam  G  turns  and  lowers  the 
knockout  pin  /  and  collar  J.  Then  when  the  ram  commences 
its  up  stroke,  the  crankshaft  completes  the  revolution,  push- 
ing down  the  connecting-rod  C  and  the  crank  Z>,  and  raising 
the  pin  /  and  collar  J  through  the  action  of  the  cam  O.  In 
this  way,  the  work  is  ejected  from  the  die.     In  some  cases 


of  thin  boards  supported  on  legs  2  by  3  inches  in  size.  The 
boards  A  and  B  and  the  trough  €  are  covered  with  zinc. 
The  boards  A  and  B  were  provided  for  supporting  individual 
wash  basins  which  were  originally  used.  It  was  found  more 
convenient,  however,  for  the  men  to  wash  directly  under  the 
small  jets  of  water.  These  jets  D  are  made  of  %-inch  pipes 
tapped  into  the  main  supply  pipe.  As  the  stands  for  the 
basins  are  no  longer  required,  it  is  intended  to  make  the 
next  unit  by  substituting  curved  sheet  metal  guards  in  place 
of  the  stands  A  and  B.  These  guards  will  absolutely  pre- 
vent water  from  being  splashed  onto  the  floor  or  on  the 
workmen's  clothing,  and  would  provide  better  drainage  back 
into  the  trough. 

The  hot  water  is  obtained  by  allowing  steam  and  cold 
water  to  enter  opposite  ends  of  the  mixing  pipe  E.  By 
properly  adjusting  the  water  and  steam  valves,  a  steady  flow 
of  water  of  any  required  temperature  may  be  obtained.  Fig. 
2  shows  a  cross-sectional  view  of  the  water  heating  arrange- 
ment, from  which  the  construction  will  be  better  understood. 
Referring  to  this  Illustration,  it  will  be  seen  that  the  steam 
enters  into  the  larger  pipe  which  is  the  heater,  while  the 
water   is   admitted    through   a   smaller   perforated   pipe.     It 
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ployes 


will  be  evident  that  the  steam  cannot  be  discharged  into  a 
pocket  of  cold  water  and  result  in  the  disagreeable  condi- 
tion known  as  "water  hammer"  which  is  one  of  the  annoy- 
ing features  of  many  steam  installations.     The  chief  advan- 


Fif.    2.      Noisele 


connection   with 


tage  of  this  wash-up  equipment  is  that  each  man  is  bound 
to  use  a  fresh  supply  of  water  so  that  infection  is  a  practical 
impossibility. 

Indianapolis,   Ind.  J.\mes   F.    HonAUT 


AUTOMATIC   STOP  FOR  BLANKING   DIES 

Tbia  stop  is  intended  for  use  on  small  blanking  dies  In 
which  the  stock  is  fed  through  In  a  long  strip.  The  usual 
form  of  stop  employed  for  this  purpose  Is  shown  In  Fig.  1 
and  reference  to  this  Illustration  will  show  that  it  consists 
of  a  pin  with  one  side  beveled,  the  pin  being  held  In  contact 
with  the  work  by  means  of  a  spring.  To  operate  this  stop, 
it  Is  necessary  to  push  the  stock  ahead  and  then  draw  It 
back  so  that  the  edge  of  the  hole  from  which  a  piece  was 
blanked  In  the  preceding  operation,  comes  into  contact  with 
the  stop  pin.  It  will  be  evident  from  this  that  a  double 
movement  Is  required,  i.  r..  to  first  push  the  stock  ahead 
more  than  the  required  distance  and  then  pull  It  back  Into 
contact  with  the  stop.  The  advantage  of  the  mechanism 
shown  In  Fig.  2,  which  forms  the  subject  of  the  present  arti- 
cle. Is  that  the  operator  Is  only  required  to  push  the  stock 
ahead  until  It  engages  the  stop,  thus  doing  away  with  the 
double  movement 


Referring  to  Fig.  2,  it  will  be  seen  that  this  improved  stop 
mechanism  consists  of  a  trigger  A  which  is  pivoted  on  the 
pin  B.  The  trigger  works  In  a  tapered  slot  in  the  stripper 
plate  which  allows  it  a  sidewise  movement  of  about  1/32 
inch.  A  helical  spring  C  pulls  the  point  of  the  trigger  down 
and  tends  to  hold  it  on  the  side  of  the  slot  nearest  to  the 
advancing  stock.  A  trip  screw  D  is  screwed  into  the  upper 
member  of  the  sub-press  die  directly  over  the  trigger,  and  is 
so  adjusted  that  it  will  cause  the  point  of  the  trigger  to  be 
raised  as  soon  as  the  punch  has  started  operating  on  the 
stock.  The  method  by  which  this  mechanism  operates  is 
as  follows:  When  the  stock  is  pushed  forward  against  the 
trigger,  the  latter 
is  moved  over  to 
the  far  side  of  the 
tapered  slot  and 
the  stop  locates 
the  stock  in  the  re- 
quired position  for 
punching.  As  soon 
as  the  punch  en- 
gages the  stock,  the 
trip  screw  D  strikes 
the  trigger  and 
raises  this  point 
out  of  contact  with 
the  stock.  As  soon 
as  the  point  of  the 
trigger  is  out  of  the 
hole  in  the  stock,  the  spring  C  pulls  it  to  the  opposite  side 
of  the  tapered  slot  so  that  when  the  punch  rises  and  the 
trigger  is  allowed  to  drop,  the  stop  comes  down  on  top  of  the 
stock  instead  of  in  the  hole  produced  by  the  blanking  opera- 
tion. Consequently,  the  stock  can  be  pushed  forward  until  the 
stop  drops  into  the  next  hole  and  the  movement  of  the  stock 
is  then  continued  to  the  position  for  the  next  punching  opera- 
tion. The  point  of  the  trigger  is  beveled  at  the  back  to  pro- 
vide for  withdrawing  the  stock  it  necessary.  The  sliding  stop 
E  is  placed  in  the  stripper  plate  to  locate  the  end  of  the  stock 
in  the  proper  position  for  the  first  operation  with  progressive 
blanking  dies. 

Detroit,  Mich.  R.  A.   Bl.\ck 
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A  VISE   DRILLING  JIG 

The  accompanying  illustration  Fig.  1  shows  a  qulcK  way 
for  drilling  and  milling  an  elongated  hole  in  a  piece  of  work 
where  the  limit  of  accuracy  required  is  not  less  than  ±  0.003 
inch.  The  writer  having  several  hundred  shafts  A,  Fig.  2, 
to    machine,    realized    that    after    the    drilling    operation,    to 


Fig.    1. 

elongate  the  hole  a  with  an  end  mill  in  a  milling  machine 
and  produce  the  work  cheaply  and  quickly  would  result  in 
considerable  tool  breakage,  besides  handling  the  work  twice. 
So  the  following  method  was  employed  with  success. 

A  flanged  milling  machine  vise  was  fitted  with  a  special 
jaw  having  a  V  groove  cut  lengthwise,  as  shown  at  B,  Fig.  1. 
Pin  C  was  put  into  a  soft  jaw  on  the  movable  slide  of  the  vise 
and  located  so  the  milled  surface  of  shaft  A  would  rest  on 
the  upper  surface  of  the  pin  and  hold  the  shaft  level  for 
drilling.  Bushing  plate  D  was  next  put  on  and  held  in  place 
by  a  cap-screw  E.  Bushing  plate  D  was  then  laid  out  and 
drilled  and  reamed  in  position  for  the  locating  pin  F  and  the 
drill  and  counterbore  bushings  G.  The  stop-pin  H  was  lo- 
cated in  the  bushing  plate  D  to  insure  getting  the  right  loca- 
tion of  the  drilled  hole  from  the  end  of  the  shaft  A. 

After  the  hole  was  drilled  the  locating  pin  F  was  pulled 
out  and  the  plate  D  swung  around  from  the  first  position,  as 
shown  by  the  dotted  lines,   to   the  second   position,   and   pin 


F  was  inserted  in  another  hole.  Each  hole  for  pin  F  was 
pin  F  was  inserted  in  another  hole.  Each  hole  for  pin  F  was 
located  so  as  to  bring  the  bushing  plate  D  into  the  proper 
positions  for  drilling  and  counterboring.  The  special 
counterbore  or  mill  E,  Fig.  2,  was  then  used  through  the 
bushing  G  to  elongate  the  hole  to  the  proper  size  and  depth. 
This  counterbore  was  made  from  drill  rod  of  the  same 
diameter  as  the  width  of  the  elongated  slot  in  the  shaft. 
Four  teeth  were  cut  in  the  end  and  it  was  then  hardened 
and  tempered.     This  made  a  cheap  and  efficient  tool. 

After  the  shaft  A  was  properly  drilled  and  counterbored, 
it  was  removed  from  the  vise,  and  the  bushing  plate  D  swung 
back  into  the  drilling  position;  this  also  brings  the  stop-pin 
H  into  position  for  locating  the  next  shaft.  Another  shaft  is 
now  put  into  the  vise  against  the  stop-pin  and  the  previous 
operations  are  repeated. 

This  device  has  been  used  with  new  bushing  plates  to  suit 
many  different  kinds  of  work.  For  drilling  and  tapping, 
when  a  tapping  chuck  is  used  or  on  a  drill  press  that  has  a 
reversible  spindle,  it  will  be  found  to  be  a  very  handy  tool. 
After  the  tap  hole  is  drilled  in  the  work,  pin  F  is  pulled  out 
and  bushing  plate  D  can  be  swung  out  of  the  way. 

Providence,  R.  I.  Edwin  C.  Fttllee 


Fig.  2.     Work  for  which  Jig  shown  in  Fig.  1  was  designed 


A  VARIABLE   COUNTERWEIGHT 

In  designing  a  certain  automatic  machine  the  problem 
arose  of  producing  a  counterweight  which  would  decrease 
in  magnitude  as  the  weight  approached  the  floor.  The  de- 
sired result  was  obtained  by  means  of  a  simple  device  which 
is  illustrated  diagrammatically  in  the  accompanying  illus- 
tration. It  will  be  seen  that  it  consists  of  a  scale  pan  which 
holds  a  series  of  weights.  These  weights  are  circular  disks 
which  are  all  of  a  standard  thickness,  but  of  different  di- 
ameters; they  are  placed  on  the  scale  pan  so  that  the  weight 
of  smallest  diameter  is  at  the  bottom  and  the  largest  weight 
at  the  top.  The 
weights  are  hung 
in  a  guide  which  is 
made  up  of  pieces 
of  pipe  with  in- 
ternal diameters 
corresponding  to 
the  outside  diam- 
eters of  the  weights 
that  are  used. 
These  pieces  of  pipe 
are  cut  in  varying 
lengths  and  set  up 
with  the  longest 
pipe — ^which  is  also 
of  largest  diameter 
— on  the  outside, 
and  running  down 
to  the  smallest  pipe 
which  is  of  the 
smallest  diameter, 
on  the  inside. 

When  this  coun- 
terweight is  in 
operation,  the  scale 
pan  is  so  hung  that 
its  center  coincides 
with  the  center  line 
of  the  guide.  When 
the  counterweight 
descends  far  enough 
to  reach  the  end  of 
the  first  section  of  pipe  in  the  guide,  the  largest  counter- 
weight is  lifted  from  the  pan.  Subsequent  weights  are  lifted 
as  each  length  of  pipe  is  reached,  the  operation  continuing 
until  all  of  the  weights  have  been  removed.  If  it  is  desired 
to  decrease  the  load  on  the  scale  pan  by  equal  increments, 
the  weights  may  be  made  of  varying  thicknesses  so  that  all 
will  be  of  equal  magnitude. 

Owego,   N.   Y.  Sidney   K.   E.\stwood 


Arrangement  of  a  Variable  Counterweight 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING    LABOR    AND    MATERIALS 


IMPROVED   FILE   CLEANING   METHOD 

In  Machim :i!Y  for  June  the  writer  noticed  an  article  en- 
titled "Method  of  Cleaning  Files."  In  the  method  described 
copper  was  employed  as  the  cleaning  element.  The  writer 
has  found,  from  experience,  that  copper  is  fairly  good  for 
this  purpose,  but  that  sheet-fiber  is  much  better.  Another 
improvement  is  to  cut  the  fiber  into  a  disk  about  6  inches  in 
diameter  and  mount  it  on  an  ordinary  emery  wheel  stand. 
When  the  file  to  be  cleaned  is  held  against  this  revolving 
disk  or  fiber  it  will  be  cleaned  much  quicker  and  better  than 
would  be  possible  by  hand,  or  by  the  copper  method.  Fiber 
Vi   inch  thick  is  best  suited  for  this  purpose. 

East  Orange,  N.  J.  G.   N.   G.vRniso.v 

AN   IMPROVED   PEN   POINT 

Those  who  have  facilities  for  making  blueprint  copies  of 
drawings  frequently  find  it  convenient  to  use  the  same 
method  for  producing  duplicates  of  bills  of  material  and 
many  similar  documents.  Some  use  the  typewriter  for  mak- 
ing the  original  copy  and  get  fairly  good  results  in  this  way, 
but  the  best  blueprints  are  only  obtainable  where  India  ink 
is  employed.  To  improve  a  pen  point  for  this  purpose,  a 
small  round  wire  may  be  inserted   in  the  wooden  center  of 


An    Improved    Pen    Point 


the  pen  holder  with  the  end  extending  out  just  far  enough 
to  reach  the  under  side  of  the  pen  at  about  14  inch  from  the 
point.  With  such  a  pen,  India  ink  will  flow  freely  and  evenly. 
The  arrangement  is  clearly  shown  in  the  illustration.  A 
piece  of  German  silver  wire  is  best  for  this  purpose,  al- 
though a  satisfactory  substitute  may  be  obtained  by 
straightening  out  an  ordinary  paper  clip  and  cutting  off  a 
piece  of  the  required  length.  It  is  not  claimed  that  this  is 
a  new  idea,  but  the  writer  believes  there  are  many  who  have 
not   heard   of  it  and   that   it  may  prove   valuable  to   readers 

of   M.\(111NF.RV.  R.    J     I). 


A  BRASS  MILLING  CUTTER  FOR  HARD 
RUBBER 

We  have  quantities  of  hard  rubber  plates  %  inch  thick  by 
14  Inches  wide  by  24  Inches  long,  that  have  fourteen  grooves 
Vi  Inch  wide  by  1/16  Inch  deep  to  be  milled  in  them.  These 
grooves  are  cut  lengthwise  on  one  side  of  the  plate,  as  shown 
in  the  accompanying  illustration.  The  cost  of  making  a  gang 
mill  and  keeping  It  sharp  was  rather  high,  and  after  expert- 


MiMinit  Ctitirr  rni'l  H>r<l  Riibb 


mentinR  we  found  that  a  cutter  made  of  hard  brass  stands  up 
well.  Such  a  cutter  does  not  last  as  long  ns  a  steel  cutter 
would,  but  when  It  gets  n  little  dull  It  can  be  sharpened  with 
a  file  without  the  necessity  of  grlndlnit.  The  formula  for  the 
brass  from  which  this  cutter  was  mnrtr  Is  as  follows: 


Copper   78  per  cent        Lead  5  per  cent 

Tin    12  per  cent        Zinc 5  per  cent 

Add  a  stick  of  phosphorus  and  stir  the  metal  well  before 
pulling  the  pot  from  the  furnace. 
Swissvale,  Pa.  Willum  ^Iursch 


A   DIAL  PRESS  KINK 

The  following  describes  a  little  kink  that  the  operators 
in  our  dial  press  department  make  use  of,  and  although  it 
is  not  exactly  new  it  will  doubtless  prove  useful  to  those  who 
are  not  familiar  with  it.     In  handling  shells  in  a  dial  press, 
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Easy   Way   of   extracting   an   Inverted   Shell    from    a    Dial   Teed    Plato 

it  sometimes  happens  that  the  operator  puts  one  in  the  dial 
the  wrong  way,  i.  €..  bottom  side  up,  as  shown  at  A.  This 
shell  can  be  removed  in  less  time  than  it  takes  to  tell  about 
it,  by  placing  the  oiled  bottom  of  a  second  shell  B  on  top  of 
the  shell  A.  The  application  of  a  slight  pressure  causes  the 
shells  to  stick  together  and  it  is  then  an  easy  matter  to  lift 
out  the  shell  A.  This  method  is  far  better  than  one  which 
the  writer  has  often  seen  used  where  a  "picker"  is  Jammed 
into  the  bottom  of  the  shell  A  to  remove  it.  This  obviously 
destroys  the  shell  for  further  use.  By  way  of  conclusion,  it 
may  be  mentioned  that  the  shell  B  is  kept  in  a  larger  shell  C 
which  contains  just  enough  oil  to  keep  the  bottom  of  the 
shell  B  covered  at  all  times.  This  shell  is  kept  within  reach 
of  the  operator  so  that  it  is  always  ready  for  immediate  use. 

Middle  West 


TRUING  UP  A  LATHE   CHUCK 

A  lathe  chuck  that  runs  out  of  true  may  be  brought  back 
into  condition  to  produce  accurate  results  by  the  following 
method:     After  the  threaded  chuck  faceplate  has  been  thor- 


Metliod    of    triiinf    up   a    Lathe    Chuck    with   8old«r 

oughly  cleaned,  a  light  cut  Is  taken  over  the  circumferential 
surface  of  faceplate  A.  Three  or  four  spots  of  solder  B  are 
then  applied  at  equal  distances  apart  around  .4,  after  which 
these  spot.s  are  turned  off  to  fit  accurately  Into  the  recessed 
portion  of  the  chuck,  while  the  faceplate  Is  screwed  onto  the 
lathe  spindle.  These  solder  spots  B  are  merely  relied  upon 
to  locate  the  chuck  In  the  required  position,  after  which  the 
screws  are  tightened  to  hold  It  In  place. 

Wollaston,    Mass.  CiKor<.k    L.   Coi.iurn 

•     •     • 

The  oxy-hydrogen  blow-pipe  was  Invented  early  In  the  last 
century  by  an  American,  Robert  Hare,  at  the  age  of  twenty. 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


TO  PREVENT  GUMMING  OF  MACHINES  BY 
MIXTURE  OF  STARCH  AND  OIL 

H.  W.  D. — Where  I  am  employed,  there  are  a  number  of 
automatic  wrapping  machines  which  give  much  trouble  by 
becoming  stuck.  Considerable  starch  is  used  on  the  product 
wrapped,  and  this  falls  on  the  working  parts  of  the  machine, 
absorbs  the  oil  and  forms  a  hard  and  gummy  coating.  The 
machines  are  so  constructed  that  it  is  impossible  to  shield 
the  working  parts.  We  are  using  machine  oil  as  a  lubri- 
cant, but  have  tried  gasoline,  and  machine  oil  mixed  with 
kerosene,  and  found  that  they  made  the  machines  stick  worse. 
When  the  machines  become  stuck,  we  use  soda  water  to 
loosen  them  and  then  apply  machine  oil. 

A. — Perhaps  deflocculated  graphite  in  one  of  the  several 
forms  available  could  be  used  successfully. '  Suggestions  from 
the  readers  are  invited. 


ECCENTRIC-OVAL  GEARING  FOR  QUICK- 
RETURN    MOTION 

G.  H.  B. — I  was  recently  called  upon  to  design  a  set  of 
gears  of  the  form  illustrated  in  Fig.  2.  and  was  unable  to 
carry  the  work  through  methodically.  Finally,  I  arrived  at 
as  accurate  a  solution  of  the  problem  as  was  possible  by  a 
purely  cut-and-try  method.  The  gearing  in  question  was  for 
the  drive  of  a  slotting  machine  and  was  required  to  give  a 
ratio  between  the  quick-return  speed  and  the  cutting  speed 
of  about  1.8  to  1.  During  the  cutting  stroke,  the  15-tooth 
pinion  is  in  mesh  with  the  half  spur  gear  A,  and  must  be  so 
designed  that  as  soon  as  a  cutting  stroke  is  finished,  the 
22-tooth  eccentric  pinion  comes  into  mesh  with  the  elliptic 
segment  gear  B.  The  number  of  teeth  in  the  elliptic  segment 
gear  is  the  same  as  in  the  pinion  which  meshes  with  it,  i.  e.. 
22  teeth.  My  chief  difficulty  lay  in  determining  the  required 
shape  for  the  elliptic  segment  gear  B.  Any  information  in 
regard  to  the  solution  of  this  problem  would  be  greatly 
appreciated. 

Answered  by  Frank  B    Smith 

On  all  shapers,  Blotters  and  other  machines  of  like  nature, 
it  is  desirable  to  have  a  slow,  strong,  even  stroke  on  the 
forward  movement  of  the  tool  with  a  quick  return  to  the 
starting  position  after  finishing  tlie  cut.  To  accomplish  this 
many  inventors  have  spent  much  time  and  energy  in  pro- 
ducing various  devices,  most  of  which  have  more  or  less 
merit.  But  in  nearly  all  of  them  there  is  one  radical  fault, 
which  is  that  while  a  slow  advance  with  a  quick  return  is 
given   to   the   tool,   the  cutting  stroke  is  not  made  at  a  uni- 


Fig.    1.     Quick-return   Gearing  with   Ratio  of  2   to   1 


Fig:.  2.     Type  of  Oval-eccentric  Gearing  to  be  designed 

form  speed  but  begins  with  a  gradually  retarded  motion, 
and  then,  in  the  last  half  of  the  stroke,  the  speed  begins  to 
accelerate  again.  This  change,  while  hardly  noticeable  to  the 
casual  observer,  puts  an  uneven  strain  on  the  cutting  tool, 
causing  it  to  spring  more  at  one  point  than  another,  which 
results  in  a  cut  of  varying  depth  and  chips  of  unequal  thick- 
ness. This  fault,  while  of  no  great  importance  where  the 
cut  is  short,  makes  a  material  difference  on  cuts  of  greater 
length  when  very  close  work  is  desired.  It  was  to  overcome 
this  defect  and  to  produce  a  machine  with  an  absolutely 
uniform  motion  during  the  entire  cutting  stroke,  that  the 
novel  combination  of  oval-eccentric  and  spur  gearing  shown 
in  Fig.  1  was  designed. 

The  oval  gear  shown  in  Fig.  1  makes  but  one-half  a  revolu- 
tion to  each  complete  revolution  of  its  eccentric  driving 
pinion.  Therefore,  we  may  cut  away  half  of  the  oval  gear, 
as  shown  in  Fig.  3,  and  mount  it  on  the  same  shaft  with  half 
of  a  regular  spur  gear  made  like  that  shown  in  Fig.  4,  the 
pitch  diameter  of  which  is  equal  to  the  major  axis  of  the 
oval  gear.  And  then  on  the  shaft  with  the  eccentric  driving 
pinion,  we  will  place  an  ordinary  concentric  pinion,  the  pitch 
diameter  of  which  is  equal 
to  one-fourth  that  of  the 
half  spur  gear,  mounting 
this  pinion  so  that  it  will 
engage  the  half  spur  gear 
when  the  eccentric  pinion 
has  swung  the  oval  gear 
into  the  position  shown  in 
Fig.  1.  At  this  point,  the 
eccentric  pinion  ceases  to 
drive  the  oval  gear,  owing 
to  half  of  it  being  removed, 
as  already  mentioned  and 
shown  in  Fig.  3.  The  con- 
centric pinion  now  en- 
gages the  teeth  of  the  half 
spur  gear,  picks  up  the 
load  and  continues  to  drive 
it  through  the  next  half 
revolution  of  the  oval  gear 
shaft,  or  until  the  teeth  of 
the  working  half  of  the 
oval  gear  are  again  en- 
gaged by  tlie  eccentric 
pinion.  Owing  to  the  dif- 
ference in  diameters  of  the 
half  spur  gear  and  its 
pinion,  the  latter  must 
make  two  rcvo'.utions  bo- 
fore    the    eccentric    pinion 
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can  again  engage  the  teeth  of  its  oval  mate.  It  will  be 
noticed  that  when  the  eccentric  pinion  picks  up  the  load  il 
does  so  at  the  same  speed  at  which  the  concentric  pinion  left 
it,  due  to  the  fact  that  the  short  segment  of  the  axis  is  equal 
to  the  radius  of  the  concentric  pinion.  Now  as  the  eccentric 
pinion  begins  to  swing  the  oval  gear  around,  the  gear  will 
gain  speed  until  it  reaches  a  point  where  the  long  segment  of 
the  axis  of  the  eccentric  pinion  is  opposite  the  minor  axis  of 
the  oval  gear,  when  it  has  reached  the  maximum  speed.  After 
that,  the  speed  of  the  oval  gear  will  gradually  decrease  until 
it  again  reaches  that  of  the  concentric  pinion,  whereupon  it 
will  be  once  more  picked  up  by  the  concentric  pinion  and 
the  same  cycle  will  be  repeated. 

It  will  be  observed,  if  the  foregoing  has  been  carefully 
followed,  that  for  each  three  revolutions  of  the  pinion  shaft 
the  oval  gear  shaft  makes  but  one,  and  that  while  it  takes 
two  revolutions  of  the  concentric  pinion  to  cause  the  oval 
gear  shaft  to  make  one-half  a  revolution,  the  eccentric  pinion 
will  drive  the  oval  gear  the  remaining  half  revolution  while 
making  one  turn.  It  will  also  be  seen  that  the  concentric 
pinion  drives  the  half  spur  gear  on  the  oval  gear  shaft  at  a 
slow  and  uniform  speed,  during  which  time  the  tool  should 
make  the  cut.  After  this  the  eccentric  pinion  starts  to  drive, 
the  oval  gear  rotating  slowly  at  first  but  gaining  headway, 
reaching  the  maximum  and  then  falling  back  to  the  original 
slow  speed.  During  this  time  the  tool-head  is  returned  witli 
a  quick  motion  to  the  starting  position  ready  for  the  next 
cutting  stroke.  The  ratio  of  the  quick  return  to  the  cutting 
speed  must  not  be  too  great  or  else  a  jerky  motion  will  ensue 
that  will  cause  an  excessive  vibration  in  the  machine.  It 
has  been  found  by  experiment  that  a  ratio  of  2  to  1  is  about 
the  best  speed  at  which  the  tool  can  be  run,  and  fortunately, 
by  the  combination  just  described,  wc  obtain  this  proportion 
with  a  smooth  easy  change  from  fast  to  slow,  approaching 
as  nearly  as  possible  the  ideal  motion. 

To  thoroughly  understand  the  principles  involved  in  the 
laying  out  of  these  gears  it  may  be  well  to  take  a  specific 
case  and  follow  it  through  the  several  operations  required 
to  develop  it,  from  the  drawing  on  paper  to  the  finished 
pattern  ready  for  casting.  As  the  main  feature  of  this  com- 
bination of  gearing  is  the  oval-eccentric  pair,  on  the  proper 
construction  of  which  depends  the  success  of  the  quick  re- 
turn, we  will  give  it  our  special  attention,  examining  the 
points  that  determine  its  size  and  shape.  It  may  be  well, 
however,  before  attempting  to  do  any  drawing,  to  state  briefly 
a  few  cardinal  points  that  are  absolutely  without  change  in 


centers,  less  twice  the  short  segment  (AC  in  Fig.  1)  of  the 
eccentric  pinion.  Fifth,  the  minor  axis  (EF  in  Fig.  5)  of  the 
oval  gear  equals  in  all  cases  the  distance  between  the  centers 
of  the  shafts.  Sixth,  the  oval  gear,  if  complete  (as  shown  in 
Fig.  5)  should  have  twice  the  number  of  teeth  that  there  are 
in  its  eccentric  driving  pinion,  and  the  number  of  the  teeth 
in  both  the  oval  gear  and  eccentric  pinion  should  be  even. 
Seventh,  the  shaft  hole  (G  in  Figs.  1  and  5)  of  the  oval  gear 
is  always 
placed  at  the 
intersection  of 
the  major  and 
minor  axes,  or 
in  other  words, 
in  the  exact 
center  of  the 
oval    gear. 

With  the 
foregoing  rules 
in  mind,  let  us 
consider  the 
proper  pitch 
for  the  gear 
teeth.  These 
should  be  of  a 
size  to  stand 
up  well  under 
the  work  and 
show  little  loss 

from  wear.  As  4  diametral  pitch  answers  these  requirements 
and  is  a  good  rugged  tooth,  we  will  accept  it  without  question 
for  use  in  this  case.  Now  as  the  half  spur  gear  makes  but  one- 
half  a  revolution  to  each  two  revolutions  of  its  concentric 
driving  pinion,  it  naturally  follows  that  it  must  have  twice  the 
number  of  teeth  in  half  its  circumference  as  are  contained  In 
the  entire  periphery  of  the  concentric  pinion  that  drives  it. 
In  other  words,  if  the  gear  were  a  complete  circle,  it  would 
have  four  times  the  number  of  teeth  in  its  pitch  line  that  are 
contained  in  that  of  the  concentric  driving  pinion.  If.  there- 
fore, we  assume  this  circle  to  contain  52  teeth,  then  the 
pinion  should  have  one-fourth  that  number,  or  13  teeth.  If 
we  use  a  4-pitch  tooth,  the  pitch  diameter  of  the  larger  gear 
would  be  equal  to  52/4  or  13  inches,  while  that  of  the  pinion 
would  be  13/4  or  3^4  inches.  As  the  distance  between  the 
centers  of  the  shafts  is  equal  to  one-half  the  sum  of  the  pitch 
diameters   of   the   intermeshlng   gears   running   on    them,   it 


tilta.    3    utiil    4.      Ovol    and    Roiinil    Dour 

iill  gtars  of  this  furni.  Kir.st,  the  long  segment  (.10  in  Fig. 
1)  of  the  eccentric  pinion  In  all  ovnl-eccentrlc  pairs  Is  equal 
to  one-half  the  dlstnnre  belwrrn  the  centers  of  the  shafts. 
Second,  the  short  segment  (AC  in  Fig.  1)  of  the  eccentric 
pinion  Is  equnl  to  nnehnlf  the  diameter  of  the  concentric 
pinion  running  on  the  nhnft  with  It.  Third,  the  true  di- 
ameter (BC  In  Fig.  1)  of  the  eccentric  pinion  equals  the  enm 
of  ltd  long  and  short  Bcgments  (or  AB -\- AC  In  Fig.  1). 
Fourth,  the  major  axis  (r/>  In  FIga.  1  and  5)  of  the  ovnl  gear 
Is  equal   In  all  ca.oes  to  twice  the  distance  between  the  shaft 


would,  in  this  case,  equal 


in  Fiir.   1 
1.1  +  3' 


or  SS  inches. 


Now  let  us  consider  the  eccentric  pinion.  We  know  lis 
long  segment  to  be  equal  to  one-hnlf  the  distance  between  the 
centers  of  the  shafts,  also  that  the  short  segment  is  equal  to 
one-half  the  diameter  of  the  concentric  pinion  running  on 
the  same  shaft  with   It     Therefore,   the  long  segment  will 

equal  —  or  4  1/16  inches,  while  the  short  segment  will  equal 
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31/4 

or  1%  inch.     Now  as  the  true  pitch  diameter  of  the  ec- 

2 

centric  pinion  is  equal  to  the  sum  of  its  long  and  short 
segments,  it  will,  in  this  case,  equal  4  1/16  +  1  5/8  or  5  11/16 
inches.  This  pitch  diameter  multiplied  by  the  pitch  of  the 
tooth  gives  4X5  11/16  or  22  3/4  as  the  number  of  teeth  in 
the  pitch  circle.  This,  of  course,  is  impossible,  and  as  it  is 
necessary  that  the  number  of  teeth  in  the  eccentric  pinion  be 
even,  we  will  ignore  the  extra  %  tooth  and  use  but  22  teeth. 
This  will  necessitate  spacing  them  slightly  farther  apart,  but 
as  the  error  per  tooth  is  only  0.026  inch,  it  will  not  be  notice- 
able on  a  four-pitch  tooth  in  a  gear  of  this  size. 

The  oval  gear  should  next  receive  our  attention.  We  know 
the  major  axis  is  the  same  as  that  of  the  half  spur  gear,  which 
we  have  found  to  be  13  inches.  Its  minor  axis  is  equal  to  the 
distance  between  the  shaft  centers  or  8^^  inches.  Having 
these  figures  to  work  with,  we  may  proceed  to  construct  the 
oval  pitch  line  of  the  gear  as  shown  in  Fig.  5.  First  draw 
the  major  and  minor  axes  CD  and  EF,  respectively.  Then 
with  G  as  a  center  and  a  radius  equal  to  GD,  draw  a  circle  as 
shown;  and  again,  with  G  as  a  center  and  a  radius  equal  to 
GE,  draw  another  circle  concentric  with  the  first.  Now  draw 
a  series  of  equidistant  radial  lines  converging  to  a  common 
point  in  the  center  at  G,  and  from  the  points  where  they  cut 
the  smaller  circle,  draw  horizontal  lines  parallel  to  the  major 
axis  and  extending  outward  from  the  circle.  Then  from  the 
points  where  the  radial  lines  cut  the  larger  circle,  draw 
vertical  lines  parallel  to  the  minor  axis  and  intersecting  the 
previously  drawn  horizontal  lines  at  points  between  the  two 
circles.  The  points  just  found  lie  in  the  periphery  of  the 
oval  and  by  connecting  them  with  suitable  curves,  the  oval 
pitch  line  may  be  laid  out.  Great  care  should  be  taken  in  ob- 
taining these  points  to  have  them  absolutely  correct  and  the 
curves  connecting  them  smooth  and  even.  Otherwise,  diffi- 
culty will  be  experienced  in  finishing  the  gears  so  they  will 
run  freely. 

After  having  obtained  the  pitch  line,  lay  off  the  tops  and 
bottoms  of  the  teeth  parallel  to  it  and  draw  in  the  teeth.  If 
the  dividers  are  used  for  spacing  the  teeth,  it  is  advisable  to 
set  them  at  one-fourth  the  circular  pitch,  in  order  that  the 
curve  of  the  pitch  line  may  be  more  closely  followed,  the 
position  of  the  tooth  being  located  by  marking  every  fourth 
step.  When  the  circular  pitch  of  a  given  tooth  is  not  known, 
it  may  be  readily  found  by  dividing  3.1416  by  the  diametral 
pitch,  and  if  this  be  again  divided  by  4,  it  will  give  the 
proper  setting  for  the  dividers.  After  completing  the  draw- 
ings of  the  gear,  they  should  be  placed  in  the  patternmaker's 
hands  and  he  should  proceed  as  follows,  to  make  the  pattern. 
First,  having  prepared  a  suitable  wooden  blank,  he  must  make 
an  accurate  reproduction  of  the  draftsman's  drawing  on  it, 
showing  the  teeth  and  all  other  essential  parts  of  the  gear. 
Then  with  great  care,  the  form  of  each  tooth  should  be  worked 
out,  cutting  away  the  wood  until  the  teeth  are  all  properly 
shaped.  When  this  has  been  satisfactorily  accomplished,  the 
wooden  pattern  may  be  waxed  and  iron  patterns  cast  from  it. 
In  a  shop  where  there  is  regular  gear-cutting  machinery,  the 
patternmaker  can  save  himself  a  lot  of  unnecessary  labor  by 
having  a  rack  of  proper  size  and  pitch  cut  out  of  a  straight 
piece  of  clear  grained  hard  wood.  From  this  rack  he  may 
remove  the  teeth  and  fasten  them  onto  the  oval  gear  blank, 
one  by  one,  with  wire  brads  and  glue.  In  this  case,  the  gear 
blank  should  be  shaped  to  the  root  diameter  of  the  gear  in- 
stead of  the  outside  diameter,  as  in  the  former  case. 

The  eccentric  pinion  running  with  this  oval  gear  is  noth- 
ing more  than  an  ordinary  circular  pinion  with  the  shaft  hole 
set  off  center,  and  it  may  be  formed  in  a  manner  similar  to 
the  oval  gear,  the  teeth  being  fastened  to  the  blank  by  the 
method  just  suggested  for  those  of  the  oval  gear.  This  will 
often  save  a  lot  of  trouble  when  the  pitch  circle  is  of  such  a 
size  as  not  to  divide  easily  into  an  even  number  of  teeth.  It 
is  essential,  in  laying  out  the  oval  gear,  that  both  ends  of  the 
major  axis  should  bisect  a  space  as  shown  in  Figs.  1  and  3, 
owing  to  the  fact  that  in  a  normally  formed  oval-eccentric 
gear  pair,  the  eccentric  driving  pinion  makes  two  complete 
revolutions  to  each  one  of  the  oval  gear  and  so  corresponding 
points  on  the  opposite  side  of  the  oval  should  be  constructed 


in  like  manner;  otherwise,  the  eccentric  pinion,  which  should 

have  a  tooth  at  the  end  of  both  the  long  and  short  segment  of 

its  axes,  as  shown  in  Fig.  1,  will  not  mesh  properly  with  it. 

*     *     * 

SHOP   REGULATIONS   OF  1853 

Hanging  on  the  wall  of  the  oflJce  of  the  New  Haven  Mfg. 
Co.,  New  Haven,  Conn.,  is  a  set  of  regulations  that  was 
printed,  framed  and  hung  in  the  shop  during  its  early  days. 
This  concern  was  started  in  1851  by  Asahel  Fierpont  who, 
coming  from  Springfield,  Mass.,  with  several  associates,  inter- 
ested New  Haven  capital  and  started  the  company.  Like 
many  other  shops,  this  concern  started  on  a  small  scale  but 
after  two  years  its  growth  had  been  so  rapid  that  posted  regu- 
lations for  the  guidance  of  the  workmen  were  deemed  neces- 
sary. Accordingly,  this  set  of  regulations  was  hung  in  a  con- 
spicuous location  in  the  shop.     In  general,  it  will  be  seen  that 
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An    Old    Spt    of    Shop    Regulations 

the  requirements  of  sixty  years  ago  were  not  materially  dif- 
ferent from  those  of  today,  especially  as  regards  the  use  of 
intoxicating  liquors,  or  as  regulations  4  and  5  put  it,  "The 
bringing  into  the  shop  of  cider,  strong  beer,  etc.,  is  pro- 
hibited," and  "Dram  drinkers  and  frequenters  of  tippling 
shops"  are  looked  on  with  disfavor.  The  regulation  for  the 
control  of  the  kerosene  lamps  was  given  specifically,  as  these 
no  doubt  were  a  source  of  trouble  and  a  fire  risk. 

C.  L.  L. 

GERMAN  DEFINITIONS  OF  MACHINE  TOOLS 
The  German  definition  of  machine  tools,  according  to  the 
information  published  by  the  British  Board  of  Trade,  is  as 
follows:  1.  Machines  which  remove  a  certain  portion  of  the 
material  during  the  processes  of  working,  whether  in  metal 
or  wood.  Such  machines  are  lathes,  planers,  slotting  ma- 
chines, mortising  machines,  boring  machines,  milling  ma- 
chines, molding  machines  for  wood,  shapers,  filing  machines, 
grinding  machines,  and  saws.  2.  Machines  which  cut  the 
material,  whether  metal  or  wood.  Such  machines  are  shear- 
ing machines,  punching  machines,  file-cutting  machines, 
wood-planing  machines,  and  chopping  and  splitting  machines. 
3.  Machines  which  alter  the  form  of  the  material  without 
removing  a  part  thereof.  These  machines  include  bending 
machines,  straightening  machines,  nail-making  machines, 
polishing  machines,  and  wood-working  pressing  machines.  It 
is  evident  that  with  this  very  broad  definition  of  the  ex- 
pression "machine  tool,"  which  differs  considerably  from  the 
meaning  of  the  same  term  in  this  country,  a  comparison  of 
the  trade  in  machine  tools  of  Germany  and  of  the  United 
States  is  difficult  to  make,  as  here  we  do  not  include  wood- 
working machinery  under  the  head  of  machine  tools. 
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TRAINING   FOR   FOUNDRY   LEADERS   AT 
WENTWORTH    INSTITUTE* 

The  progress,  growth  and  ultimate  development  of  the 
foundry  industry  must  depend  upon  two  principal  factors. 
First:  the  supply  of  intelligent  workers  to  fill  places  in  the 
rank  and  file.  Second;  the  ability,  foresight  and  capacity 
for  leadership  of  those  who  are  controlling  American  foun- 
dries and  foundry  operations.  The  leader  in  the  modern 
foundry  has  a  variety  of  responsibilities.  His  work  includes 
getting  business,  managing  men,  the  up-keep  of  complicated 
mechanical  equipment,  the  development  of  improved  methods 
of  foundry  practice,  the  improvement  of  the  quality  of  the 
product  and  the  reduction  of  production  costs.  In  order  to 
fill  his  position  efficiently,  the  foundry  leader  must  possess 
ability  which  will  enable  him  to  do  any  of  the  work  incident 
to  the  operation  of  his  shop,  with  his  own  hands.  He  must 
be  able  to  know  what  is  a  fair  day's  work  and  be  in  a  position 
to  instruct  his  men  in  any  of  the  work  handled  in  the  foundry, 
or  new  work  which  is  likely  to  come  in  from  time  to  time. 
His  knowledge  of  the  details  of  foundry  practice  must  be 
sufficiently  intimate  to  enable  him  to  order  each  job  handled 
by    the   most    I'fficiont    method — which   means   that    the    most 


efficient  equipment  for  this  particular  job  must  be  used — 
and  the  work  must  be  handled  in  a  way  which  will  enable 
the  quality  of  the  product  to  be  at  least  as  good,  if  not  better, 
than  that  turned  out  in  competing  foundries.  In  addition, 
the  foundry  leader  must  have  sufficient  engineering  training 
to  enable  him  to  exercise  supervision  over  the  generation  of 
steam,  the  transmission  of  power,  the  use  of  suitable  methods 
of  ventilation  and  the  application  of  electricity  and  com- 
pressed air. 

Speaking  generally,  manufacturers  appreciate  the  im- 
portance of  scientific  methods  of  management  and  recognize 
the  advantages  to  be  derived  from  their  adoption.  But  al- 
though they  understand  the  value  of  scientific  control  of 
foundry  operations,  there  are  a  large  percentage  of  foundries 
where  antiquated  methods  are  still  in  use.  Such  foundries 
are  forced  to  continue  operating  In  this  way  because  of  their 
inability  to  get  men  with  the  training  and  capacity  for 
leadership  which  Is  required  for  operation  In  accordance  with 
the  best  accepted  standards  of  the  trade.  Apprenticeship 
systems,  as  carried  on  In  the  average  foundries,  do  not  pro- 
duce men  with  the  proper  training  for  successful  manage- 
ment of  a  plant  In  accordance  with  the  standards  outlined  In 
the  preceding  paragraphs.  It  will  also  be  evident  that  prac- 
tical experience  la  no  longer  sufficient  to  meet  existing  con- 
ditions In  the  trade  and  that  "rule-of-thumb"  methods  will 
not  solve  the  kind  of  problems  which  the  luodern  foundryman 
hnsi  to  deal   with. 

Realizing  thi.s  situation,  the  Wentworth  Institute.  Boston, 
Mass.,  Is  now  offering  a  two-year  course  designed  to  train  men 
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to  fill  managerial  positions.  This  course  is  intended  to  train 
young  men  to  fill  advanced  positions  in  the  foundry  industry — 
the  positions  which  require  a  combination  of  skill,  intelli- 
gence and  technical  knowledge.  The  intention  is  to  give  a 
broader  practical  training  and  a  more  thorough  compre- 
hension of  the  scientific  principles  that  under'.ie  modern 
foundry  practice  than  can  be  obtained  through  practical  ex- 
perience in  commercial  shops.  First:  this  course  includes  a 
variety  of  foundry  work,  and  by  exercising  a  careful  super- 
vision over  individual  students  to  avoid  having  them  do  the 
same  work  an  unnecessary  number  of  times,  the  equivalent 
of  four  or  five  years'  experience  gained  by  following  the 
usual  course  of  apprenticeship,  can  be  secured  in  two  years 
at  the  institute.  Second:  the  kind  of  information  that  the 
apprentice  is  unable  to  obtain  is  secured  at  the  institute  by 
text  book  study,  practical  talks  and  lectures.  Third:  the 
foundry  leader  of  today  must  have  ability  to  express  his 
ideas  graphically  and  to  read  blueprints  and  drawings.  To 
meet  this  requirement,  the  curriculum  at  the  Wentworth  In- 
stitute includes  a  course  in  drafting  and  design. 

Fourth:  as  rapid  and  accurate  computations  of  a  great  many 
kinds  must  be  made  in  the  foundry,  a  systematic  course  of 
instruction  in  making  estimates  of  costs  and  quantities  of 
material,  and  various  other  calculations  involving  the  use  of 
formulas  of  a  more  or  less  complicated  character,  is  given. 
Fifth:  the  general  principles  of  engineering  and  applied 
science  which  the  progressive  foundryman  should  have  a 
knowledge  of,  are  taught;  and  a  special  laboratory  equipped 
with  the  necessary  equipment  is  provided  in  order  that  the 
students  may  obtain  practical  knowledge  of  this  part  of  their 
profession.  Sixth:  special  emphasis  is  laid  upon  instruction 
in  foundry  chemistry,  and  in  chemical  and  metallurgical  en- 
gineering. This  part  of  the  course  includes  a  particularly 
thorough  training  in  the  principles  of  combustion  and  the 
effects  of  temperature.  Two  laboratories  are  devoted  especi- 
ally to  this  part  of  the  work.  Seventh:  as  it  is  believed  that 
the  capacity  for  leadership  can  be  developed,  the  students  at 
the  institute  are  given  the  opportunity  to  act  as  foremen, 
directing  work  of  an  increasingly  difficult  and  complex  char- 
acter as  their  capacity  for  duties  of  this  nature  increases. 

•  *     * 

ELECTRIC   CONDUCTORS 

It  is  well  known  that  the  resistance  of  metal  conductors  to 
the  fiow  of  electricity  diminishes  with  a  decrease  in  the 
temperature.  In  the  case  of  very  pure  platinum,  for  instance, 
the  resistance  at  the  lowest  temperatures  obtained  with 
hydrogen — between  423  and  434  degrees  F.  below  zero — is  only 
1/100  of  the  resistance  at  ordinary  temperatures.  In  the  case 
of  very  pure  gold,  the  resisU^ce  at  this  temperature  is  only 
1/300  of  the  resistance  at  ordinary  temperatures.  In  1908, 
Prof.  Onnes  succeeded  in  liquefying  helium,  and  in  this  way 
was  able  to  reach  temperatures  around  455  degrees  F.  below 
zero.  He  concluded  that  at  these  low  temperatures  the  re- 
sistance to  electric  currents  in  metals  would  be  almost 
negligible,  and  from  experiments  undertaken  he  has  arrived 
at  the  conclusion  that  with  absolute'.y  pure  platinum,  as  well 
as  with  other  metals,  the  resistance  is  so  small  that  it  Is 
non-measurable.  A  coil  was  made  from  fine  lead  wire  having 
a  diameter  of  0.0006  Inch,  the  length  of  which  was  one 
centimeter  (0.4  Inch  approximately),  containing  1000  turns  per 
centimeter.  At  the  liquefying  point  of  helium,  a  current  of 
0.8  ampere  would  be  transmitted  through  this  wire  without 
encountering  any  mensurable  resistance.  Hence,  It  follows 
that  an  electric  current  can  be  Induced  In  a  conductor  at  ex- 
tremely low  temperatures  and  continue  to  flow  without  electro- 
motive force  acting  In  the  circuit.  In  fact.  Prof.  Onnes  has 
calculated  that  In  the  lend  coil  mentioned  It  would  take  more 
than  a  day  for  the  current  to  die  out  nt  the  extremely  low 
teniperature  under  consideration. 

•  •     • 

It  is  slated  In  the  Scientific  American  that  If  oxygen  Is 
added  to  the  air-blast  for  a  blast  furnace,  so  that  It  la  present 
to  an  extent  of  23  per  cent  in  the  air  Instead  of  the  normal  21 
per  cent,  there  is  a  saving  of  from  110  to  130  pounds  In  the 
amount  of  coke  required  to  smelt  a  ton  of  Iron,  and  the  Iron 
produced  Is  said  to  be  of  a  higher  quality. 
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THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL -WORKING    MACHINERY    AND    TOOLS 


BAUSH  MULTIPLE   SPINDLE   DRILL 

To  meet  the  requirements  of  the  Ford  Motor  Co.  in  drilling 
flywheels,  the  Baush  Machine  Tool  Co.,  200  Wason  Ave., 
Springfield,  Mass.,  has  recently  built  two  multiple  spindle 
drilling  machines,  one  of  which  is  illustrated  in  Fig.  1.  These 
machines  are  made  in  three  different  sizes,  and  are  adapted 
for  a  variety  of  multiple  drilling,  reaming,  counterboring  and 
similar  operations.  It  wall  be  evident  that  the  design  has 
been  worked  out  in  such  a  way  that  holes  can  be  drilled  on 
the  closest  possible  centers.  This  is  due  to  the  fact  that  holes 
which  are  located  too  close  together  to  be  machined  by  drills 
held  in  the  same  head,  may  be  handled  by  successive  heads  on 
the  machine.  The  multiple  head  feature  also  makes  it  pos- 
sible for  heavy  and  light  drills  to  be  grouped  together  so 
that  both  may  be  operated  at  suitable  speeds  and  feeds. 

It  has  already  been  mentioned  that  these  machines  were 
built  for  drilling  flywheels  in  the  plant  of  the  Ford  Motor  Co., 
but  it  must  not  be  thought  that  this  is  a  single-purpose  ma- 
chine, for  after  reading  the  description  it  will  be  evident  that 
there  are  a  great  many  classes  of  work  that  could  be  handled 
on  it  in  a  very  advantageous  manner.  There  are  eighty-one 
drilling  operations  on  the  Ford  flj-wheel,  and  using  this  ma- 
chine it  has  been  possible  to  perform  all  of  the  drilling  oper- 
ations on  a  wheel  in  fifty-four  seconds.  Two  of  these  ma- 
chines which   are   now   in   use   are   drilling  1000   flywheels   in 


Fig.    1.     Baush    Multiple    Spindle    Machine    for    drilling    Ford    F'.ywheelj 


eight  hours  with  an  actual  rate  of  production  of  510  wheels 
for  each  machine  in  450  minutes.  The  operations  illustrated 
in  Figs.  2,  3  and  4  consist  of  first  drilling  sixteen  holes  in 
the  inner  circle  through  about  l^i  inch  of  metal,  and  sixteen 
holes  on  the  outer  circle  half  way  through  the  same  thick- 
ness of  metal;  second,  counterboring  the  sixteen  holes  in  the 
inner  circle  and  drilling  the  holes  in  the  outer  circle  through 
the  remaining  metal,  a  smaller  sized  drill  being  used  for  this 
purpose;  third,  milling  or  counterboring  three  half  round 
faces  in  the  hub  of  the  wheel ;  fourth,  drilling  nine  holes  near 
the  center  of  the  wheel;  fifth,  reaming  five  holes.  Each  of 
the  tools  employed  for  these  operations  is  operated  at  the 
proper  speed  and  feed,  and  each  cluster  is  provided  with  a  jig 
which  is  used  at  that  station  and  no  other. 

In  operating  the  machines,  eacli  fiywheel  is  placed  on  a 
supporting  block  and  secured  by  means  of  an  expanding 
center.  The  "loading  station"  of  the  machine  is  illustrated 
in  Fig.  2,  and  the  wrench  used  for  expanding  the  center  on 
which  the  flywheel  is  held  is  also  shown  in  this  illustration. 
The  counterbore  in  the  wheel,  which  is  the  important  part,  is 
used  to  locate  the  work  under  each  jig,  this  result  being 
obtained  by  a  tapered  leader  which  enters  the  counterbore  as 
the  jig  at  each  station  on  the  machine  comes  down  to  the 
working  position.  In  addition  to  this  counterbore,  there  is  a 
flat  dowel  in  the  supporting  block  which  registers  between 
two  jaws  on  the  extreme  outside  portion  of  the  jig,  thus  secur- 
ing the  wheel  against  rotation. 

The  feed  is  accomplished  by  means  of  a  barrel  cam  which 
is  of  the  correct  form  to  give  a  quick  approach,  and  the  de- 
sired rate  of  feed  and  return.  By  employing  different  cams, 
suitable  rates  of  feed  can  be  obtained  for  the  tools  in  dif- 
ferent heads.  The  table  is  rotated  by  a  mechanism  which 
also  lifts  it,  allowing  the  weight  to  be  carried  on  a 
center  pintle  while  it  is  in  motion,  and  the  provision  of  ball 
bearings  in  this  connection  makes  it  possible  for  the  table 
to   be   moved   very   easily.     A   hardened  steel   locking  bolt   is 
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provided,  which  is  actuated  by  a  cam  and  comes  into  play 
just  before  the  table  is  lowered  to  its  working  position,  where 
the  bolt  locks  the  table  in  place.  When  in  the  working  posi- 
tion, the  table  rests  on  a  circular  rail  which  is  slightly  smaller 
than  its  outside  diameter,  this  rail  being  carried  up  inside 
the  flange  at  the  periphery  of  the  table  to  protect  the  bearing 
from  chips.  One  central  oiling  system  is  provided  which  de- 
livers lubricant  to  all  bearings,  the  pump  taking  the  oil  from 
a  tank  in  the  ba.sc  and  circulating  it  through  a  system  of  re- 
turn piping. 

Each     head     is    countersveighted,    and     different    standard 
spindle  clusters  may  be  furnished  to  meet  the  requirements  of 


different  classes  of  work.  These  clusters  may  be  readily  re- 
moved to  enable  different  ones  to  be  substituted.  The  regular 
adjustable  drill  head  of  the  well-known  Baush  type  can  also 
be  used  to  adapt  the  machine  for  more  or  less  general  classes 
of  multiple  drilling.  At  the  loading  station  shown  in  Fig.  2 
it  will  be  noted  that  the  operator  has  a  switch  and  starter 
which  control  the  motor  located  at  his  left  hand,  and  a  small 
lever  which  governs  the  feed  mechanism  at  his  right  hand. 
The  last  named  lever  enables  him  to  instantly  stop  all  of  the 
feeding  motions,  including  the  indexing  of  the  table,  thus 
placing  the  machine  under  absolute  control.  The  drive  is 
from  a  25-horsepower  Westinghouse  motor  mounted  on  the 
head,  power  being  transmitted  through  gearing.  The  machine 
is  of  very  massive  construction,  which  will  be  readily  appre- 
ciated when  it  is  known  that  the  weight  is  20,000  pounds. 


O.  K.  ALTERNATE  ANGLE   MILLING 
CUTTER 

The  O.  K.  Tool  Holder  t'o..  Shelton.  Conn.,  is  now  manu- 
facturing what  is  known  as  an  "alternate  angle,"  inserted- 
tooth  milling  cutter.  The  body  of  this  tool  is  made  of 
chrome-nickel  steel  and  the  inserted  teeth  are  forged  to  the 
required  shape  by  hydraulic  pressure,  and  held  in  place  by 
suitable  clamping  wedges.  It  will  be  seen  that  the  teeth  are 
inclined  in  opposite  directions,  their  angle  of  inclination  with 
the  axis  about  which  they  rotate  being  20  degrees,  and  the 
rake  15  degrees  from  the  radial  line.    The  inserted  teeth  are 


Fit.  1.     8  by  1  inch  0.   K.   Altprnatc  Anflp  Cutt^ 


Oppri 


provided  with  shanks  which  lit  Into  sockets  in  the  body  of 
the  cutter,  and  the  wedges  which  hold  the  teeth  In  place  are 
lightened  by  menus  of  socket  head  screws.  When  the  screw- 
in  each  wedge  is  driven  In.  the  wedge  Is  pulled  down  and 
Its  Inclined  side  bears  against  the  tooth  and  holds  It  firmly 
In  place. 

KIg.  2  shows  six  of  these  cutters  n.s.sembled  for  a  slab- 
bing operation.  The  cutters  are  he'd  together  by  means 
of  bolts  which  pass  through  four  holes  In  each  cutter,  the 
bolts  being  of  suitable  length  for  the  number  of  cutters  which 
It  Is  required  to  use.  In  Fig.  1  n  cutter  6  Inches  in  diameter 
by  1  inch  face  width  Is  shown  milling  a  30  point  carbon  open 
hearth  steel  forging.  The  cutter  Is  run  at  a  surface  speed  of 
190  feet  per  minute  and  the  work  is  fed  to  the  cutter  at  the 
rate  of  4'i,  Inches.  It  will  be  seen  from  the  scale  held  beside 
the   work   that   the   depth   of  cut    Is   I'l    inch,   and   the   chips 
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shown  in  the  illustration  give  some  idea  of  the  way  in  which 
metal  is  being  removed.  Another  test  made  with  a  cutter 
4  Inches  in  diameter  by  1  inch  face  width  consisted  of  driving 
the  cutter  at  a  surface  speed  of  200  feet  per  minute,  the 
depth  of  cut  being  %  inch;  and  under  these  conditions  it  was 
possible  to  feed  the  work  to  the  cutter  at  a  rate  of  IS^-i 
inches  per  minute.  In  another  test  conducted  with  a  4  by  1 
inch  cutter,  the  surface  speed  of  200  feet  per  minute  was 
employed  with  a  depth  of  cut  of  I's  inch;  and  under  these 
conditions  the  work  was  fed  to  the  cutter  at  a  rate  of  40 
inches  per  minute.  In  all  of  these  tests  the  same  material 
was  used. 

To  give  an  idea  of  the  capacity  of  these  tools  when  used 
in  multiple  for  slabbing  operations,  the  following  test  may 
be  cited.  Four  cutters  4  inches  in  diameter  by  1  inch  face 
width  were  run  at  a  surface  speed  of  200  feet  per  minute, 
with  a  depth  of  cut  of  %  inch.  Used  in  this  way  it  was 
found  possible  to  feed  the  work  to  the  cutters  at  the  rate  of 
12^4  inches  per  minute.  A  simple  test  which  shows  the  ease 
■with  which  these  cutters  remove  metal  consists  of  operating 
the  feed  by  band.  If  this  is  done,  it  will  be  seen  that  very 
little  force  is  required  to  overcome  the  resistance  offered  by 
the  work  to  the  passage  of  the  cutters  over  it. 

KELLY  BORING  OR  REAMING  HEAD 

The  XX  Type  C  boring  or  reaming  head  which  is  illus- 
trated herewith  is  the  latest  product  of  the  Kelly  Reamer  Co., 
Cleveland,  Ohio.  This  head  is  adapted  for  use  on  the  engine 
lathe,  turret  lathe  or  vertical  boring  machine  and  is  made  in 
diameters  ranging  from  2%  to  6  inches.  Kelly  boring  or 
finishing  reamers  from  3  to  12  inches  In  diameter  may  be 
used  in  different  sizes  of  these  heads.  It  will  be  seen  from 
the  illustration  that  the  head  has  a  threaded  socket  at  each 
end  and  pieces  of  shafting  may  be  screwed  into  both  ends  of 
the  head  to  form  a  lathe  boring-bar  of  any  desired  length. 
When   the   head   is   to   be   used   on   a   turret  lathe,   only   one 


piece  of  shafting  is  screwed  into  it;  and  by  using  a 
tapered  shank  in  one  end  of  the  head,  it  Is  converted  into  a 
serviceable  vertical  boring  or  reaming  tool.  An  important 
advantage  of  this  construction  is  that  it  is  only  necessary  to 
ship  the  head  to  the  purchaser,  so  that  the  transportation 
charges  on  heavy  bars  are  saved. 

These  heads  are  made  with  0.0005  inch  side  float  and 
0.00025  inch  end  float,  which  experience  has  shown  to  be 
suitable  for  properly  carrying  out  the  floating  reamer  princi- 
ple, giving  the  rigidity  of  a  so'.id  tool  and  the  accuracy  and 
finish  to  the  work  obtained  with  a  floating  reamer.  The 
roughing  and  finishing  reamers  are  interchangeable  in  the 
slot  in  the  head,  and  are  held  in  place  by  the  taper  locking 
bolt  at  the  center.  This  bolt  is  tightened  for  the  boring 
operation  and  loosened  slightly  to  give  the  reamer  the  neces- 
sary "float"  for  finishing.  Used  in  this  way,  a  cylinder  may 
be  bored  to  within  0.005  to  0.006  inch  of  the  required  size, 
after  which  the  floating  reamer  removes  the  feed  marks,  in- 
suring the  required  accuracy  and  finish.  The  illustration  pre- 
sented in  this  connection  is  a  reproduction  of  what  Is  styled 
a  "mirror"  photograph.  This  Is  nothing  more  nor  less  than  a 
photograph  of  the  head  taken  In  front  of  a  mirror,  so  that 
a  direct  view  of  one  side  and  a  reflected  view  of  the  opposite 
side  are  obtained.  The  use  of  these  mirror  photographs  in 
mechanical  work  makes  it  possible  to  secure  two  views  of 
an  object  with  the  expense  of  making  only  one  negative.  It 
will  be  seen  that  the  reamer  and  taper  locking  bolt  are  shown 
removed  from  the  head,  thus  giving  a  good  idea  of  their  form. 


NEW  BRITAIN   BUFFING  LATHE 

The  New  Britain  Machine  Co.,  C4  Bigelow  St.,  New  Britain, 
Conn.,  has  recently  added  to  its  line  the  ball  bearing  bufiing 
lathe  w^hich  Is  illustrated  herewith.  The  spindle  of  the  ma- 
chine is  driven  from  below  with  the  belt  completely  enclosed 


Eneraving   made    from     'Mirror   Photograph"    of   Kelly    Boring   Head 


New   Britain    Buffing   Lathe    with   Head    in    Operating   Fosition 

in  the  base,  so  that  the  danger  of  accidents  resulting  from 
the  operator  being  caught  by  the  high-speed  belt  is  entirely 
eliminated.  This  also  makes  a  very  compact  construction, 
which  results  in  a  material  saving  of  floor  space;  and  the 
air  currents  set  up  by  an  exposed  belt,  causing  dust  and  lint 
to  be  suspended  in  the  atmosphere  of  the  buffing  room,  are 
done  away  with  so  that  the  exhaust  system  on  each  machine 
is  able  to  work  at  maximum  efliciency.  As  a  result,  the  un- 
healthful  condition  produced  by  having  the  operators  inhal- 
ing dusty  air  is  avoided. 

In  order  to  start  the  machine,  it  is  merely  necessary  to 
pull  the  handle  up  to  the  position  shown  in  the  illustration. 
The  entire  head  is  hinged  at  the  back,  and  when  the  handle 
is  pulled  up  to  the  position  shown,  a  toggle  joint  raises  the 
head  sufl^iciently  to  bring  the  belt  into  contact  with  the  lower 
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Figs.    2    to    4.     Diagrams    showing    Su 


or  driving  pulley.  Tliis  simple  method  does  away  wltii  tlie 
necessity  for  clutches,  idler  pulleys,  loose  pulleys,  etc.,  and 
makes  the  shifting  of  belts  unnecessary.  The  belt  is  ad- 
justed to  the  proper  working  tension  and  is  only  under  this 
tension  while  the  machine  is  in  actual  operation.  When  the 
machine  is  stopped,  the  tension  in  the  belt  is  rela.\ed,  and  in 
this  way  the  length  of  life  of  the  belt  is  materially  increased. 
The  head  is  of  massive  construction  to  avoid  vibration,  but 
the  toggle  action  of  the  handle  employed  to  lift  the  head  and 
1  ring  the  belt  into  contact  with  the  driving  pulley,  is  such 
that  very  little  exertion  is  required  to  start  the  machine. 

The  spindle  is  made  of  special  carbon  steel  and  is  mounted 
in  four  self-aligning  ball  bearings.  These  bearings  are  con- 
tinually oiled  and  the  pressure  is  distributed  over  one  hun- 
dred balls  so  that  smooth  running  of  the  spindle  is  insured 
at  all  times.  The  spindle  and  pulley  may  be  removed  and  the 
lathe  taken  apart  without  requiring  the  belt  to  be  cut;  and 
access  to  the  belt  is  had  through  the  hand  holes  on  top  of 
the  machine  and  in  the  side  of  the  base.  Single-  or  double- 
end  shafts  are  furnished  according  to  the  requirements  of  the 
.shop  in  which  the  machine  is  to  be  used.  As  the  machine 
may  be  started  promptly  and  stopped  instantly  by  means  of 
a  brake,  there  is  little  time  lost  in  changing  buffs,  and  as  a 
result,  it  is  economical  to  use  double-end  spindles  with  two 
operators  working  at  each  buffing  lathe. 


Pocket   during   '.j    Revolution   of   Rotor   and  Rotor  Case 
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WERNICKE-HATCHER   ROTARY  AIR 
COMPRESSOR 

What  represents  a  radical  departure  from  standard  prac- 
tice in  the  design  of  air  compressors  has  been  made  by  the 
Wernicke-Hatcher  Pump  Co.,  Oraiul  Rapids,  Mich.,  in  the  eon- 
f^truetion  of  a  new 
air  compressor  which 
has  recently  been 
placed  on  the  market. 
This  Is  of  the  rotary 
type  and  is  said  to 
possess  Bevcral  note- 
worthy advantages 
over  the  reciprocating 
form  of  equipment. 
No  vibration  is  Intro- 
duced at  the  points  of 
reversal,  sn  that  wear 
resulting  from  thi.s 
cause  Is  eliminated: 
a  uniform  supply  of 
air  la  delivered  to  the 
receiver;  and  as  the 
rotor  rase  la  rotating 
lit  high  speed  and 
erinstantly  exposed  to 
fresh  air,  while  the 
radiating  surface  re- 
mains     constant,     the 


possibility  of  the  compressor  overheating  is  du..,_   .i 
without  employing  a  water  cooling  system. 

The  principle  upon  which  this  equipment  operates  may 
best  be  explained  in  connection  with  Figs.  2,  3  and  4,  which 
are  simplified  diagrams  in  which  details  are  omitted  and 
proportions  amplified  to  make  the  idea  as  clear  as  possible. 
It  will  be  seen  that  there  is  a  rotor  which  revolves  inside  of 
a  rotating  ease.  This  rotor  has  shoes  secured  to  it  at  equal 
intervals,  and  vanes  are  secured  to  these  shoes  which  work 
in  grooves  in  the  rotor  case.  In  this  way  the  vanes  divide  the 
space  between  the  rotor  and  the  rotor  case  into  pockets. 
The  diagrams  show  four  pockets,  but  there  are  eight  pockets 
in  the  regular  compressor.  The  rotor  and  the  rotor  case 
run  at  the  same  number  of  revolutions  per  minute,  but  it  will 
be  seen  that  these  two  members  are  carried  by  shafts  that  are 
eccentric  to  each  other.  The  result  is  that  each  pocket  be- 
tween the  rotor  and  the  rotor  case  varies  in  size  according  to 
the  position  of  the  rotor  and  case. 

As  any  given  revolution  takes  place,  each  pocket  gradually 
increases  in  volume  and  draws  air  into  it  through  the  intake 
valve.  When  the  pocket  has  reached  its  maximum  volume, 
the  intake  valve  closes  and  the  continued  rotation  of  the 
rotor  and  case  results  in  a  contraction  of  the  volume  of  the 
pocket.  This  means  that  the  air  in  the  pocket  is  compressed, 
and  as  the  compression  continues  the  outlet  valve  opens, 
admitting  the  compressed  air  to  the  receiver.  This  principle 
will  be  readily  understood  by  referring  to  Figs.  2,  3  and  4, 
which  show  the  change  in  volume  of  the  pockets  resulting 
from  a  rotation  of  one-fourth  revolution.  In  Fig.  2,  the 
pocket  A  is  in  its  position  of  minimum  volume;  in  Fig.  3,  one- 
eighth  revolution  has  been  completed  and  the  pocket  A  has 
op<  ne,I  slightly;  while  Fig.  4  represents  n  rotation  of  one- 
fourth  revolution  from 
the  position  in  Fig.  2, 
or  one-eighth  revolu- 
tion from  the  position 
in  Fig.  3.  which  has 
resulted  in  a  further 
expansion  of  the  vol- 
ume of  the  pocket  .-l. 
While  this  takes  place 
air  is  being  drawn 
Into  the  pocket,  this 
action  being  continued 
until  the  pocket  A 
reaches  the  condition 
shown  by  the  pocket 
H  In  Fig.  4.  At  this 
point  the  intake  valve 
will  close  and  further 
rotation  results  In  the 
compression  of  the  air 
In  the  receiver. 

Fig.  5  shows  a  cross- 

sectlonal     view    along 

Tm.-    of    Air    Compro.Mr  the      line      XX      from 
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which  it  wi;i  be  seen  that  the 
Intake  and  discharge  ducts 
are  located  Inside  the  shaft 
on  which  the  rotor  revolves. 
Referring  now  to  the  general 
view  of  the  machine  shown 
in  Pig.  1,  it  must  be  under- 
stood that  this  illustration  is 
located  in  the  reverse  posi- 
tion to  the  cross-sectional 
view  shown  in  Fig.  5,  i.  e., 
the  discharge  ports  are  lo- 
cated at  the  left-hand  end  of 
the  machine  in  this  illustra- 
tion, while  they  are  shown  at 
the  right-hand  end  in  the 
cross^ectional  view.  It  will 
be  seen  that  pulleys  are  pro- 
vided for  transmitting  motion 
to  the  gearing  which  drives 
the  rotor  and  the  rotor  case, 
but  individual  motor  drive  may  also  be  employed.  At  the 
left-hand  end  of  the  machine  there  is  a  chain  driven  pump 
which  draws  oil  from  a  reservoir  in  the  base  and  delivers  it 
to  all  members  which  are  supplied  by  a  forced  system  of  auto- 
matic lubrication.  This  rotary  air  compressor  is  adapted  for 
use  in  plants  where  air  at  a  pressure  up  to  100  pounds  per 
square  inch  is  used. 

The  machine  is  46  inches  long  by  28  inches  wide  by  35 
inches  high.  The  capacity  is  approximately  75  cubic  feet  of 
air  per  minute  at  a  pressure  of  100  pounds  per  square  inch, 
when  the  machine  is  running  at  400  revolutions  per  minute. 
Under  continuous  operation  at  this  speed,  the  discharge 
temperature  will  not  exceed  275  degrees  F.  when  the  intake 
temperature  is  not  above  60  degrees  F.  The  weight  of  the 
machine  without  the  sub-base  is  1400  pounds. 
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the  punch  and  die.  The  hol- 
low punch  then  advances  onto 
the  shank  or  body  of  the 
blank  until  it  reaches  the 
under  side  of  the  head,  when 
further  motion  of  the  punch 
forces  the  bolt  head  into  the 
die,  thus  causing  it  to  be 
trimmed  to  the  required 
shape.  The  bolt  remains  with 
the  head  held  in  the  die  and 
the  shank  projecting  out  until 
the  slide  has  returned  almost 
to  its  starting  position,  at 
which  time  the  bolt  is  pushed 
out  of  the  die  by  a  positive 
knock-out  which  is  operated 
by  the  slide. 

The  machine  shown  in  the 
accompanying  illustration  is 
the  No.  3  size,  which  has  a 
capacity  for  trimming  the  heads  of  bolts  up  to  %  inch  in 
diameter  by  6  inches  in  length.  Attention  is  called  to  the 
fact  that  this  machine  is  made  with  a  back-geared  drive 
which  provides  ample  power  for  handling  the  work.  Another 
feature  is  the  compactness  of  the  design,  which  reduces  the 
amount  of  floor  space  required  to  a  minimum.  This  is  a  par- 
ticularly valuable  feature  in  factories  located  in  congested 
districts  where  rent  is  very  high. 
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WATERBURY-FARREL   BOLT   HEAD 
TRIMMING  MACHINE 

To  meet  the  demand  for  automatic  machines  for  trimming 
the  heads  of  bolts,  the  Waterbury  Farrel  Foundry  &  Machine 
Co.,  Waterbury,  Conn.,  has  recently  brought  out  a  line  of 
machines  for  handling  this  class  of  work.  These  are  built  in 
sizes  capable  of  trimming  the  heads  of  bolts  up  to  and  includ- 
ing %  inch  in  diameter,  and  up  to  a  maximum  length  of  6 
inches.  These  machines  are  primarily  adapted  for  trimming 
cold-headed  blanks  with  either  a  square  or  hexagon  form  of 
head.  They  may,  however,  be  successfully  employed  for  trim- 
ming the  flash  from  hot  forged  bolt  heads,  and  in  such  cases 
the  diameter  of  the  bolts  which  can  be  handled  is  somewhat 
larger  than  in  the  case  of  cold-headed  blanks.  Care  must  he 
taken,  however,  that  the  heads  are  concentric  with  the  shanks. 

In  operating  a  machine  of  this  type,  the  blanks  to  be 
trimmed  are  placed  in  the  hopper,  from  which  they  slide 
down  an  inclined  chute 
suspended  by  their 
heads.  At  the  bottom 
of  this  chute,  the  bolts 
are  carried  one  at  a 
time  to  a  position  in 
line  with  and  between 
the  trimming  punch 
and  die,  where  they  are 
held  in  a  horizontal  po- 
sition. An  interesting 
form  of  transfer 
mechanism  is  used  for 
this  purpose  which 
picks  up  one  blank  from 
the  bottom  of  the  col- 
umn of  blanks  in  the 
chute,  revolves  it  into  a 
horizontal  position,  and 
then   carries   it  over   to 


W^ 


HYDRAULIC   BROACHING  AND   FORCING 
PRESS 

The  accompanying  illustration  shows  a  self-contained 
hydraulic  broaching  and  forcing  press  which  has  both  the 
motor  and  pump  mounted  on  a  base  which  extends  out  at  one 
side  of  the  machine.  This  constitutes  a  recent  addition  to  the 
line  of  the  Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mount 
Gilead,  Ohio.  It  is  of  sturdy,  though  compact  construction, 
and  is  suitable  for  a  wide  range  of  broaching  and  forcing 
operations  in  machine  shops,  garages,  etc.  The  ram  is 
counterbalanced  and  controlled  by  a  hand  windlass  which 
enables  it  to  be  raised  or  lowered  for  handling  various 
sizes  of  work.  When  the  ram  is  moved  down  by  the  hand 
windlass,  the  cylinder  is  filled  with  water  by  suction,  so  that 
the  pressure  is  applied  as  soon  as  the  pump  is  started.  Ex- 
tension blocks  may  be  used  on  the  ram  varying  in  shape 
and  length  according  to  the  size  of  the  pressing  surface. 

The  ram  is  operated  by  a  two-plunger,  horizontal  pump 
which  has  plunger  diameters  that  may  be  varied  from  %  inch 
to  1  inch,  with  a  constant  stroke  of  Si-i  inches.  The  pump 
is  equipped  with  an  automatic  knock-out  attachment  which 
limits  the  pressure  to  a  predetermined  maximum  value  ac- 
cording to  the  requirements  of  the  work.  All  parts  of  the 
pump  are  easily  accessible  so  that  it  is  an  easy  matter  to 
make  adjustments  or  re-pack  the  pump  plungers  when  neces- 
sary. The  gearing 
shown  in  the  accom- 
panying illustration  has 
a  single  reduction,  but 
double  reduction  gear- 
ing may  be  provided  on 
the  pump,  if  required. 
The  motor  and  starting 
rheostat  are  convenient- 
ly located  within  reach 
of  the  operator.  A  2- 
horsepower  motor  is  re- 
quired. 

The  speed  at  which 
this  press  may  be  oper- 
ated varies  with  the  di- 
ameter of  the  pump 
plunger;  the  larger  the 
plunger  the  more  rapid 
Bolts  up   to  'j  by  6  Inches  will    be    the    movement 
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Self-cODtained   Hydraulic    Broaching    and    Forcing    Press 

of  the  ram,  as  more  water  is  forced  into  tlie  cylinder  at  each 
stroke  of  the  pump.  The  press  shown  in  the  illustration  has 
a  ram  10  inches  in  diameter  and  has  a  capacity  for  pressures 
up  to  75  tons.  The  stock  space  of  this  press  is  18  inches  and 
the  traverse  of  the  ram  12  inches.  The  working  surface  of 
the  bed  is  24  inches  square  and  there  is  an  opening  directly 
under  the  ram  to  receive  the  broach  as  it  passes  through  the 
work,  a  wooden  box  being  placed  to  receive  the  broach  when 
it  drops. 


3-phase  alternating-current  motor,  belted  to  the  flywheel  of 
the  machine.  The  power  is  transmitted  through  heavy  double 
reduction  gearing,  the  high-  and  low-speed  shafts  running  en- 
tirely through  the  housing.  A  jaw  clutch  on  the  flywheel  side 
of  the  machine  provides  for  engaging  or  disengaging  the 
power  as  required.  This  clutch  is  thrown  out  automatically 
by  means  of  a  cam  mechanism,  so  that  the  plunger  can  make 
but  one  stroke  unless  the  engaging  lever  is  held  down. 

The  shaft  on  which  the  clutch  is  mounted  carries  an  ec- 
centric which  is  located  inside  the  housing  of  the  machine. 
When  the  clutch  is  engaged,  this  eccentric  transmits  the 
motion  to  both  of  the  plungers  on  which  the  shear 
blades  are  mounted.  The  clutch  is  controlled  by  the  lever 
shown  near  the  center  of  the  frame  in  Fig.  2.  The  machine 
is  especially  useful  for  making  right-  and  left-hand  cuts  for 
mitering.  When  used  for  this  purpose,  the  operator  makes 
the  first  cut  on  one  end  of  the  machine  and  then  brings  the 
work  over  to  the  other  end  on  the  same  side  to  make  the 
second   cut.     When   used   for   straight   cutting,   two   gangs   of 


BUFFALO  DOUBLE-END  SHEAR 
The  Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  is  now  building  a 
double-end  shear  which  is  especially  adapted  for  use  in  cut- 
ting angle  irons  up  to  6  by  6  by  %  or  tees  4  by  4  by  %  inch 
in  size.  In  order  to  make  the  machine  as  compact  as  possible, 
and  still  provide  ample  strength,  the  frame  is  made  of  armor 
plate.     The   drive   is   from   a   lO-horsepower   440-volt,   25-cycle 


rir.    I.      BiilTalo    8h<- 


Fig.    2.     Operating  Side  of   Buffalo  Soutlecnd   Shear 

men  can  be  employed,  working  independently,  each  gang  using 
one  of  the  two  sets  of  shear  blades.  An  adjustable  hold-down 
provides  for  holding  the  work  in  place  while  it  is  being  cut. 
The  weight  of  the  machine  is  12,000  pounds. 

FALES  COMBINATION  TOOL-HOLDER 
The  important  feature  of  the  combination  tool-holder 
which  forms  the  subject  of  this  article  is  the  simplicity  of 
Its  design  combined  with  the  possibility  of  using  it  as  either 
a  straight,  left-hand  or  right-hand  holder.  The  holder  may 
also  be  used  In  connection  with  a  threading  tool,  for  which 
purpose  It  gives  very  satisfactory  results.  Practically  the 
entire  reaction  of  the  cut  Is  carried  by  the  shank  of  the  tool; 
this  result  Is  obtained  by  the  close  fitting  bearing  A  of  the 
elanip,  the  binding 
screw  being  merely 
depended  upon  to 
keep  the  cutter 
from  slipping.  The 
enlargement  of  the 
clamp  provided 
through  the  taper  B 
gives  an  exception- 
ally long  support 
for  the  cutler  and 
greatly  reduces  the 
possibility  of  break- 
ing     It.        Another 
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feature  is  the  ease  with  which  a  brolven  screw  may  be  re- 
placed. When  the  screw  is  broken,  the  clamp  and  cutter  drop 
out  of  the  holder  so  that  the  tension  of  the  screw  is  released 
and  it  may  be  removed  with  the  fingers.  This  tool  is  known 
as  the  "Duckett"  combination  tool-holder,  and  is  a  recent 
product  of  the  C.  E.  Fales  Machinery  Co.,  Kerr  Bldg.,  Detroit, 
Mich. 

FERRACUTE    DIAL  FEED 

The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  has  recently 
developed  an  improved  dial  teed  attachment  which  is  shown 
in  the  accompanying  illustration  mounted  on  a  power  press 
of  this  company's  manufacture.  The  mechanism  which  im- 
parts intermittent  motion  to  the  circular  plate  is  made  quite 
heavy  so  that  ample  strength  and  rigidity  are  provided.     As 


Ferracute    Power    Press   equipped    with   Improved    Dial    Feed 

the  press  shaft  revolves,  it  transmits  motion  to  a  bellcrank 
lever,  the  lower  end  of  w^hich  is  connected  to  the  yoke  sur- 
rounding the  dial  by  a  horizontal  pitman.  In  this  way  the 
yoke  is  given  a  reciprocating  motion,  and  a  pawl  attached  to 
the  yoke  moves  the  dial,  the  angular  position  of  ■which  is 
exactly  located  by  means  of  a  spring  lock.  The  tension  of  the 
spring  which  governs  the  position  of  the  dial  is  made  adjust- 
able, which  is  also  the  case  with  the  brake  at  the  center  of 
the  dial.  The  pitman  is  provided  with  a  universal  joint  at 
each  end  and  has  means  for  making  ample  longitudinal 
adjustment. 


BAIRD  TANDEM  PRESSES 

Power  presses  are  made  in  various  types,  but  the  two  most 
important  classes  are  single-action  and  double-action  presses. 
Each  class  is  adapted  for  handling  certain  kinds  of  work, 
and  each  has  its  limitations.  The  single-action  press  is  by 
far  the  more  commonly  used  and  the  operations  sometimes  at- 
tempted on  it  require  tools  which  are  both  costly  to  make  and 
to  operate,  owing  to  their  complicated  construction  and  the 
difficulty  experienced  in  adjusting  them.  It  is  common  prac- 
tice to  handle  work  on  a  single-action  press  which  requires 


Fig.    1.     Baird    Tande 


Single 


ss    with    Double-action    Front   Slide    and 
action    Bear    Slide 


more  than  one  stroke  to  complete  it,  but  it  is  not  so 
easy  to  utilize  more  than  one  stroke  of  a  double-action  press 
at  one  feeding  of  the  work.  There  are,  however,  many  arti- 
cles which  require  subsequent  operations  after  the  blank  has 
been  cut  from  the  stock  and  drawn.  To  meet  the  require- 
ments of  such  work,  the  Baird  Machine  Co.,  Bridgeport,  Conn., 
has   brought   out   a   new   line    of   presses.     These   are   styled 


Fig.    2.     Another    Siie    of    Baird    Tande 


244 


MACHINERY 


Novembei',  1914 


"tandem  presses"  and  consist  of  a  doub'.e-action  front  slide 
combined  in  the  same  frame  or  housing  with  a  single-action 
rear  slide.  An  automatic  roll  feed  mechanism,  a  transfer 
mechanism  for  automatically  moving  the  work  from  the 
front  to  the  rear  slide  and  lifting  pins  or  knock-outs  for  both 
slides,  constitute  part  of  the  regular  equipment  of  these 
machines. 

The  blanking  stroke  of  the  front  slide  is  cam-actuated,  al- 
lowing the  blanking  tools  to  hold  the  work  and  preventing 
it  from  wrinkling  while  the  drawing  operation  is  taking  place. 
Both  the  blanking  slide  and  the  drawing  plunger  are  pro- 
vided with  means  of  adjustment  to  compensate  for  wear  of 
the  tools.  The  transfer  mechanism  is  of  an  improved  design 
and  equipped  with  two  fingers  suitably  shaped  to  fit  the  work. 
The  mechanism  for  gripping  and  releasing  the  work  is  in- 
dependent of  that  employed  for  moving  the  transfer  from  the 
front  to  the  rear  slide  of  the  press.  The  distance  through 
which  the  transfer  moves  can  also  be  adjusted  to  suit  the 
shape  and  character  of  the  work  which  is  being  handled. 
The  rear  slide  of  the  press  is  single-action  and  crank-actuated, 
the  crankshaft,  connection  slide  and  ways  being  entirely  in- 
dependent of  the  front  slide  of  the  press.  It  may  be  set  to  act 
in  unison  with  or  slightly  before  or  after  the  front  slide 
according  to  the  requirements  of  the  work.  The  con- 
nection is  provided  with  the  usual  means  of  adjustment  to 
take  up  wear  in  the  tools.  In  the  standard  type  of  machine, 
the  stroke  is  suitable  for  stamping  or  forming  operations,  but 
the  stroke  can  be  varied  to  meet  the  requirements  of  redraw- 
ing operations. 

The  class  of  work  for  which  these  presses  are  particularly 
adapted  is  a  shell  with  the  bottom  stamped  or  pierced;  or  a 
ferrule  made  by  drawing  a  shell  and  blanking  out  the  bottom. 
The  drawing  motion  of  the  front  slide  may,  however,  be  used 
to  carry  a  shell  or  partially  formed  blank  down  into  the  trans- 
fer slide  instead  of  performing  a  drawing  operation.  On  this 
class  of  work  the  tandem  press  is  far  more  efficient  than  a 
single-action  press  equipped  with  a  transfer  mechanism,  be- 
cause each  slide  may  be  adjusted  independently  of  the  other. 
These  tandem  presses  are  made  in  four  sizes  weighing  from 
1500  to  8500  pounds.  All  sizes  are  back-geared,  the  back-gear 
shaft  being  provided  with  a  handwheel  by  which  the  press  can 
be  easily  turned  over  while  tools  are  being  set  up.  The  driv- 
ing pulley  is  of  the  friction  type  and  operated  by  a  lever 
which  is  conveniently  located  for  the  operator.  A  separate 
friction  operated  by  the  same  lever  is  used  to  overcome  the 
momentum  of  the  machine  and  bring  it  to  a  stop  after  the 
power  has  been  shut  off. 


STANDISH   DRILL   SOCKET 

The  Standish  Tool  Works,  Inc.,  Sebago  I-akc,  Maine,  has 
recently  improved  the  duplex  drill  socket  of  its  manufacture 
by  splitting  the  end  of  the  collet  in  which  the  drill  is  held, 
and  providing  a  knurled  nut  which  fits  the  tapered  threaded 
end  of  the  collet  and  is  screwed  up  to  hold  the  drill.  For  the 
benefit  of  those  who  are  not  already  familiar  with  this  tool,  it 
may  be  stated  that  It  is  particularly  adapted  for  use  in  con- 
nection with  the  Standish  double-end  drill,  the  drill  being 
driven  by  two  tool  steel  pins  that  fit  into  the  flutes.     In  this 


Impro7<id    Staniliili    DriU    Socket 

way  the  tendency  to  break  the  drill  by  twisting  off  the  tang 
1.1  overcome.  These  sockets  have  also  been  found  useful  for 
using  up  ordinary  drills  on  which  the  tangs  have  been  broken. 
The  collet  In  which  the  drill  Is  hold  fits  Into  a  socket,  a 
.oomlclrcular  exti'nslon  on  the  collet  engaging  a  corresponding 
member  In  the  upper  end  of  the  socket.  The  collet  Is  held 
In  place  In  the  socket  by  a  large  safety  set-screw.  As  the  semi- 
circular extension  on  the  collet  which  does  the  driving  is 
several  limes  larger  than  the  tang  on  a  drill  of  the  same  sire, 
ample  strength  Is  provided.  These  sockets  ore  made  of  any 
desired    tap<T    number,    and    In    three    different    sires.      The 


Standish  Tool  Works  is  also  in  a  position  to  furnish  bars  of 
twisted  high-speed  steel  from  which  drills  can  be  made. 

KELSEY  NUMBERING  STENCIL 
Duane  J.  Kelsey,  411  Y.  M.  C.  A.  Bldg.,  New  Haven,  Conn., 
has  recently  added  to  his  line  of  draftsmen's  instruments  and 
drafting-room  equipments,  a  transparent  celluloid  stencil  for 
use  in  outlining  numbers  on  a  drawing  preparatory  to  inking 
them  in.  It  will  be  seen  that  the  stencil  contains  all  num- 
bers, and  by  sliding  it  along  the  edge  of  the  T-square,  any 


Kelsey  Transparent  Celluloid  Stencil  for  outlining  Numbers  on  Drawings 

desired  combination  may  be  secured.     The  use  of  this  stencil 
enables  good  looking  numbers  to  be  put  on  a  drawing  with 

great  rapidity. 

HAUCK  KEROSENE  TORCH 
There  are  many  shops  which  have  work  for  which  a  port- 
able heating  torch  could  be  advantageously  employed,  but 
where  conditions  are  such  that  the  fire  regulations  prohibit 
the  use  of  gasoline.  With  the  primary  object  of  overcoming 
this  prohibition,  the  Hauck  Mfg.  Co.,  140  Livingston  St., 
Brooklyn,  N.  Y.,  has  recently  developed  a  torch  which  is 
adapted  for  burning  kerosene  in  place  of  gasoline.  The  gen- 
oral  design  is  the  same  as  that  of  a  gasoline  torch,  the  usual 
form  of  air  pump 
being  employed  to 
apply  pressure  above 
the  oil  and  force  it 
up  to  the  burner. 
But  as  kerosene  is 
less  volatile  than 
gasoline,  it  was 
found  necessary  to 
make  the  drip  cup 
and  burner  larger,  to 
have  the  burner 
heavier  and  to  pro- 
vide a  longer  duct 
through  whiili 
kerosene  i 
through  the  lu  .i^  .! 
burner  before  reach- 
ing the  needle  valve. 
The  larger  supply  of  oil  in  the  drip  cup  and  the  provision  of 
this  extended  passage  in  which  the  kerosene  is  heated,  pro- 
vides for  vaporizing  it  ready  to  be  burned  at  the  needle 
valve. 

The  use  of  kerosene  in  place  of  gasoline  has  several  fea- 
tures to  commend  it.  In  the  first  place,  kerosene  can  be 
bought  almost  anywhere,  so  that  when  these  torches  are  being 
used  outside  the  shop  it  is  usually  an  easy  matter  to  secure 
a  fresh  supply  of  oil.  Furthermore,  kerosene  lasts  longer  than 
gasoline,  possesses  a  higher  number  of  heat  units  and  Is  also 
cheaper  than  gasoline,  so  that  a  three-fold  economy  is  se- 
cured through  its  use.  The  higher  heating  value  of  kerosene 
gives  the  torch  In  which  this  fuel  Is  used  a  greater  capacity, 
thus  allowing  It  to  handle  heavier  work.  In  using  this  kero- 
.•ione  torch  out  of  doors,  satisfactory  service  can  be  obtained 
in  the  highest  wind  or  on  the  coldest  winter  days.  The 
construction  Is  very  simple  and  the  flame  may  be  easily 
regulated  by  means  of  a  special  needle  valve.  The  flame  is 
guarnnteed  not  to  smoke  or  deposit  soot  on  the  work. 

ROLLER  BEARING   UNIVERSAL  JOINT 

.\n  Improved  form  of  universal  Joint  made  by  the  Uni- 
versal Machine  Co.,  Bowling  Green,  Ohio,  Is  illustrated  here- 
with, it  will  be  seen  that  this  consists  of  a  ball  and  socket 
joint  which  takes  cnre  of  the  up  and  down  motion,  the  end 
thrust    and    all    other    strains,    while    four    roller    bearings 


liuck    Portable    Kerose 
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mounted  on  pins  carry  the  driving  torque.  The  wearing  sur- 
faces of  the  joint  are  hardened  and  ground.  These  joints  were 
recently  tested  in  the  laboratories  of  the  Ohio  State  University, 
and  pronounced  perfectly  universal  with  neither  "lag"  nor 
"catch-up."  It  is  necessary  to  grease  the  joint  at  Infre- 
quent intervals  and  only  a  fe^v  minutes  are  required  for 
greasing.     Centrifugal  force  distributes  the  grease  to  the  re- 


Universal    Mach: 


RoUer    Bearing    Universal    Joint 


quired  joints.  These  universal  joints  are  finding  application 
in  automobile  work  and  are  adapted  for  various  other  classes 
of  service. 


KELSEY   COMBINATION   SQUARE   AND 
PROTRACTOR 

In  nearly  all  classes  of  mechanical  drafting,  It  is  required 
to  draw  lines  at  various  angles  in  addition  to  those  which  are 
available  with  the  30-60  and  45  degree  triangles.  For  this 
purpose,  two  triangles  and  a  protractor  are  customarily  used. 
With  the  view  of  reducing  the  number  of  instruments  which 
a  draftsman  must  have  on  his  board,  Duane  J.  Kelsey,  411 
Y.  M.  C.  A.  BIdg ,  New  Haven,  Conn.,  has  recently  developed 

the       combination 


o 
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Square 


square  and  pro- 
tractor illustrated 
herewith.  It  will 
be  seen  that  this 
consists  of  a  cellu- 
loid square  with 
which  angles  of  30, 
60  and  90  degrees 
can  be  drawn. 

In  addition,  there 
Is  an  adjustable 
blade  which  may 
be  set  by  means  of 
the  protractor  scale 
to  draw  lines  at 
any  required  angle. 
The  ruling  blade  has  an  extension  which  projects  under 
a  transparent  plate  that  supports  the  bushing  for  the 
swivel  pin.  The  protractor  scale  is  graduated  on  the  under 
side  of  this  plate  and  in  order  to  set  the  instrument  for 
ruling  a  line  at  any  required  angle,  the  binder  nut  is  loosened, 
after  which  the  blade  is  swung  to  bring  the  index  on  the  ex- 
tension into  coincidence  with  the  required  graduation  on  the 
protractor  scale.  The  binder  nut  is  then  lightened.  The  ex- 
tension on  the  ruling  blade  is  provided  with  a  vernier  which 
enables  settings  to  be  made  within  a  limit  of  accuracy  of  10 
minutes. 

A  simpler  form  of  this  instrument  is  also  made,  which  is 
not  provided  with  the  extension  and  vernier  scale  on  the  rul- 
ing blade.  In  this  case,  there  is  a  central  line  down  the 
blade  which  passes  through  the  axis  about  which  the  blade 
is  pivoted.  To  set  the  instrument,  this  line  is  brought  into 
alignn'ient  with  the  required  graduation  on  the  protractor 
scale,  which  is  graduated  on  the  under  side  of  the  square  that 
forms  the  body  of  the  instrument.  A  slot  is  cut  In  the  ruling 
blade  of  this  type  of  instrument,  to  enable  the  blade  to  be 
used  as  an  erasing  shield. 


missions  and  in  other  geared  drives  where  smooth,  quiet  run- 
ning is  essential,  it  is  necessary  for  this  thrust  load  to  be  sup- 
ported by  an  anti-friction  bearing.  Those  who  are  familiar 
with  the  extreme  accuracy  which  Is  necessary  in  gearing 
for  such  classes  of  service  will  realize  that  the  least  wear  or 
Inaccuracy  in  the  bearings  results  in  the  introduction  of 
errors  which  more  than  offset  the  refinements  of  modern 
gear  cutting  practice. 

To  meet  the  requirements  of  such  classes  of  service,  the 
Bock  Bearing  Co.,  Toledo,  Ohio,  has  recently  perfected  a 
roller  bearing  which  combines  the  features  of  the  tapered 
roller  and  the  ball  thrust  bearing.  The  rollers  employed  in 
this  bearing  are  of  the  usual  tapered  form  but  have  a  head 
at  the  large  end  which  engages  the  cone  flange.  The  running 
surface  of  this  head  is  spherical  and  the  contact  is  in  direct 
line  with  the  bearing  surface  of  the  roller.  As  a  result,  the 
Bock  bearing  is  said  to  run  without  slippage  or  consequent 
wear.  In  addition  to  its  capacity  for  carrying  thrust  loads, 
this  bearing  has  a  very  satisfactory  capacity  for  sustaining 
radial  loads. 

The  accompanying  illustration  shows  the  parts  of  a  bearing 
after  it  had  been  running  continuously  for  100.000,000  revolu- 


tions at  2050  revolutions  per  minute,  under  a  thrust  load  of 
1000  pounds.  For  three  days  of  this  time  the  bearing  was 
subjected  to  a  thrust  load  of  3000  pounds.  After  this  severe 
test  it  is  said  that  none  of  the  bearing  parts  showed  any 
wear.  This  result  demonstrates  the  advantage  of  the  Bock 
bearing  for  use  in  connection  with  worm  gears  or  spiral  bevel 
gears  where  it  is  absolutely  necessary  for  the  gears  to  be 
held  in  perfect  running  position  in  order  to  avoid  wear.  In 
this  connection  it  may  be  mentioned  that  the  bearings  can 
bo  adjusted  very  tight  so  that  lost  motion  is  eliminated. 


BOCK  ROLLER  BEARING 

The  application  of  worm  gears  or  spiral  bevel  gears  results 
in   the   introduction   of  a  thrust   load.     In   automobile   trans- 


EXCELSIOR  PULLEY 

In  bending  a  leather  belt  over  a  pulley — particularly  If  the 
pulley  is  of  small  diameter — there  is  a  tendency  for  com- 
pression ridges  to  form  on  the  side  of  the  belt  nearest  the 
pulley.  This  re- 
duces the  area 
of  the  surface 
of  contact  be- 
tween the  pul- 
ley and  the 
belt,  causing 
the  belt  to  slip 
and  reducing 
the  transmis- 
sion efBciency. 
Another  cause 
which  con- 
tributes to  a 
reduction  of  ef- 
ficiency is  the 
"trapping"  of 
air  between 
belt  and  pulley. 

With  a  view  of  overcoming  these  difficulties,  the  Excelsior 
Pulley  Co.,  Cuba,  N.  Y.  has  brought  out  a  line  of  Premier 
wooden  pulleys  which  are  at  present  being  made  in  sizes  from 
3  to  14  inches  in  diameter.  Referring  to  the  illustration  it 
will  be  seen  that  there  are  grooves  in  the  face  of  these  pulleys 
which  are  said  to  serve  the  double  purpose  of  taking  up  the 
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compression  ridges  in  the  belt,  and  preventing  air  being  held 
between  the  pulley  and  the  belt.  As  a  result,  it  is  claimed 
that  the  transmission  efficiency  obtained  is  50  per  cent  higher 
than  with  a  plain  wooden  pulley. 

NEWTON  SAW  AND  ROTARY  PLANERS 

The  Newton  Machine  Tool  Works.  Inc.,  Philadelphia.  Pa., 
recently  furnished  the  Bureau  of  Standards,  Washington. 
D.  C,  with  a  cold  sawing  machine  for  use  in  preparing  sam- 
ples for  test  purposes.  This  machine,  which  is  illustrated  in 
Fig.  1,  is  equipped 
with  a  blade  32  inches 
in  diameter.  The  ca- 
pacity is  for  miter  cuts 
on  structural  steel  up 
to  and  including  a  30- 
inch  I-beam  held  flat 
on  the  top  table;  and 
for  square  or  miter 
cuts  on  sections  up  to 
a  LM-inch  I-beam,  when 
held  in  a  vertical  posi- 
tion on  the  bottom 
table.  Stock  up  to 
round  sections  9% 
inches  in  diameter 
can  be  cut  in  a  single 
operation,  and  larger 
stock  may  be  cut  by 
turning  the  bar.  This 
machine   can    be   con- 

\     .     .    ^  ,  Fig.    1.     Newton  32-ir.ch  Cold  Saw   built  f. 

verted    into    a    rotary 

planer,  as  shown  in  Fig.  3,  by  removing  the  long  table 
mounted  on  the  shears  and  the  clamping  yoke  and  auxiliary 
parts  of  the  main  work-table.  It  will  be  seen  that  the  main 
work-table  has  hand  in  and  out  adjustment  for  use  in  regu- 
lating the  work  for  the  length  to  be  cut  off  when  sawing 
or  for  the  depth  of  cut  when  the  machine  is  used  as  a  rotary 
planer. 

The  drive  is  from  a  General  Electric  variable  speed  motor 
which  is  belted  to  the  main  driving  shaft.  It  will  be  noticed 
that  guards  are  provided  over  the  belt  to  provide  for  the 
safety  of  the  operator.  The  saw  saddle  has  underlocking  gibs 
which  are  cast  integral  with  its  base,  and  vertical  and 
horizontal  adjustments  are  made  by  means  of  tapered  shoes. 
The  feed  is  obtained  through  a  gear-box  which  gives  six 
changes  without  the  removal  of  gears,  the  difforent  feed  com- 
binations being  obtained  by  sliding  the  sleeves  on  which  dif- 
ferent groups  of  gears  are  mounted.  Provision  is  made  for 
releasing  the  feed  at  any  predetermined  point  to  enable 
duplicate  cuts  to  be  made.     It  is  also  possible  to  release  the 


feed    automatically   and    engage   the   power   quick    return,    or 
rice  versa. 

Another  form  of  Newton  rotary  planer  is  illustrated  in 
Fig.  2.  These  rotary  planing  machines  were  originally  de- 
veloped for  finishing  the  bases  of  columns  and  other  structural 
shapes,  but  their  rate  of  production  was  found  so  satisfactory 
that  they  are  now  being  applied  on  various  other  classes  of 
work.  It  will  be  seen  that  the  machine  is  driven  by  an 
individual  motor  belted  to  the  driving  shaft,  the  motor  in  this 
case  being  mounted  on  the  saddle  with  which  it  travels. 
Working  in   the   manufacturer's  shops,   this  machine   finished 

an  iron  casting  20 
inches  wide  with  the 
saddle  advanced  at  the 
rate  of  6  inches  per 
minute,  the  depth  of 
cut  being  Vi  inch. 

The  cutter  head  is 
a  steel  casting  sur- 
rounded by  a  steel 
band  into  which  the 
tool  clamping  screws 
are  fitted.  The  drive 
to  the  head  is  trans- 
mitted through  in- 
ternal gearing,  the 
teeth  of  which  are  cut 
from  solid  metal  at 
the  back  of  the  head. 
Six  changes  of  feed 
are  provided  through 
a  gear-box  of  the  same 
type  as  that  on  the 
machine  shown  in  Figs.  1  and  3.  It  will  be  seen  that  the  table 
is  of  the  fixed  type,  the  depth  of  cut  being  controlled  by 
adjusting  the  spindle  saddle.  Only  three  control  levers  are 
employed.     A   single   lever   controls   the    feed   and    the   rapid 


Bureau  of  Standards,   Washingti 


t  Rotkry  Planer 

power  traverse,  the  arrangement  being  snch  that  It  is  im- 
possible to  engage  both  mechanisms  at  the  same  time.  The 
liandwheel  controls  the  in  and  out  adjustment  of  the  spindle 
:  ;iclille  for  regulating  the  depth   of  cut. 


Tig.    1.     Nowton   Rolarr   Pl> 


with   Motor 


BURR  NO.   2  COLD   SAW 

Tlie  No.  2  cold  siiv.'  descrilied  In  the  follow- 
ing Is  a  product  of  John  T.  Burr  &  Son,  429 
Kent  Ave.,  Brooklyn,  N.  Y.  It  Is  equipped 
with  an  alloy  steel  saw-blade  H  Inches  In 
diiinieter.  and  will  cut  up  to  5-inch  round 
or  4-Inch  square  stock.  The  vise  arches 
are  removable  and  such  work  as  small  beams 
and  other  sections  may  be  clamped  to  the 
table  by  means  of  straps  and  bolts. 

For  some   years   this   company   has   been 
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making  a  No.  2  cold  saw  of  similar  design,  the  improvements 
of  the  present  machine  consisting  of  the  application  of  in- 
dividual motor  drive  and  a  positive  feed  mechanism.  The 
drive  consists  of  a  splined  rod  running  parallel  to  the  bed,  on 
which  a  steel  worm  is  carried.     The  worm  is  provided  with 


Burr   No.    2    Motor-driven   Cold   Saw   with   Positive   Feed 


a  ball  thrust  bearing,  and  meshes  with  a  bronze  rimmed 
worm-wheel,  from  which  power  is  transmitted  through  a  pair 
of  steel  gears  to  the  saw  arbor.  The  feed  is  transmitted 
through  a  screw  actuated  by  ratchet  and  double  pawls,  either 
one  or  both  of  which  may  be  employed.  The  travel  of  the 
pawls  is  varied  by  changing  the  pin  in  the  double  eccentric 
which  is  driven  from  the  side  shaft  through  a  chain  and 
sprocket.  The  feed  is  engaged  by  simply  throwing  in  the 
clutch,  and  is  automatically  disengaged  at  the  end  of  the 
carriage  traverse. 

NIAGARA   HEAVY  BEADING   MACHINE 

The  accompanying  illustrations  show  a  machine  designed 
and  built  by  the  Niagara  Machine  &  Tool  Works,  Buffalo,  N.  Y,. 
for  the  purpose  of  performing  beading,  swaging  and  similar 
operations  along  the  edges,  of  .sheet  metal.  The  machine  is 
particularly  intended  for  use  in  factories  engaged  in  the 
manufacture  of  automobile  bodies,  steel  barrels  and  other 
sheet  metal  products.  A  novel  feature  of  the  design  consists 
of  the  belt-driven  raising  and  lowering  device  for  the  upper 
main  shaft.  The  clutch  pulley  A  drives  a  worm  and  worm- 
wheel  by  means  of  bevel  and  spur  gears,  the  worm-wheel 
being  keyed  to  the  shaft  B  which  carries  on  each  end  an  ec- 
centric and  adjustable  pitman  which  are  pivoted  to  the  upper 


main  shaft  bearings.  The  motion  is  controlled  by  the  hand 
lever  C  to  enable  the  operator  to  start  and  stop  the  upper 
shaft  in  any  position.  This  is  a  very  important  feature,  as  it 
is  frequently  necessary  to  engage  the  work  gradually  or  to 
hold  the  upper  shaft  in  a  specified  position  while  the  beading 
and  swaging  operations  take  place. 

The  worm  which  transmits  the  motion  from  the  driving  pul- 
ley runs  in  an  oil  chamber  and  anti-friction  bearings  are  pro- 
vided to  take  up  the  end  thrust.  The  main  shaft  Is  driven 
from  a  clutch  pulley  controlled  by  a  foot  treadle,  and  gears  on 
the  two  main  shafts  are  always  kept  In  proper  mesh  with 
each  other.  The  operating  lever  for  the  shaft  raising  device 
and  the  clutch  treadle  are  located  in  front  of  the  machine  in 
convenient  positions  for  the  operator.  The  principal  dimen- 
sions of  the  machine  are  as  follows:  Diameter  of  main  shaft, 
2V2  inches;  minimum  distance  between  shafts,  6  inches; 
maximum  distance  between  shafts,  8  inches;  ratio  of  gearing, 
1  to  7% ;  and  weight,  about  1600  pounds.  The  working  parts 
and  gages  for  use  in  connection  with  this  machine  are  made 


Fig.    2.      Opposite    Side    of    Niagara    Machine    shown    in    Fig.    1 

to  suit  the  particular  requirements  of  the  work  on  which  it  is 
to  be  used. 


Fig.     1.     Niagara    Heavy    Beading    and    Swaging    Machine 


HENDEY   NO.   5   LINCOLN    MILLER 

The  Lincoln  type  milling  machine  which  forms  the  sub- 
ject of  this  article  is  a  recent  addition  to  the  line  of  ma- 
chines built  by  the  Hendey  Machine  Co.,  Torrington,  Conn. 
This  machine  is  particularly  adapted  for  milling  bridge 
reamers,  and  it  will  be  seen  that  a  double  or  elevating  table 
is  provided,  the  top  section  of  which  is  pivoted  at  the  rear 
end  and  rises  and  falls  between  substantial  guides  which  are 
cast  integral  with  the  lower  half  or  glide,  at  the  front.  Pro- 
vision is  made  for  bolting  suitable  cams  or  forms  to  the  side 
of  the  table  which  engage  with  a  roller  carried  by  a  bracket 
bolted  to  the  face  of  the  saddle.  These  cams  are  formed  and 
applied  in  a  way  which  allows  for  continuous  fluting  of 
reamers  having  both  initial  and  secondary  tapers,  or  a  tapered 
leader  and  straight  body. 

The  eight  spindle  centers  shown  in  place  on  the  table  of 
the  machine  are  indexed  simultaneously,  making  a  very  ef- 
ficient equipment  for  handling  the  classes  of  work  for  which 
this  machine  is  intended.  These  centers  swing  1%  inch  and 
the  spindles  in  the  headstock  are  fitted  with  centers  and  coupl- 
ing drivers  adapted  for  holding  the  tangs  of  Morse  No.  2  and 
No.  3  tapered  shanks.  The  ratchet  index  plate  is  drilled  for 
twelve  holes,   giving  2,   3,   4,   6   and   12   divisions;    and   other 
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divisional  rows  of  holes  can  be  drilled  if  desired.  The  foot- 
stock  centers  are  provided  with  spring  tension  and  lever 
release,  while  the  binding  plugs  for  the  centers  are  operated 
by  two  handles  on  each  side  of  the  block. 

Spring  chucks  may  be  provided  for  holding  the  ends  of 
pinion  shafts  and  similar  work,  thus  enabling  it  to  be 
bandied  in  multiple.    These  chucks  have  a  maximum  capacity 


Hendey   No.    5   Lincoln    MtUer 


of  %  inch.  When  the  spring  chucks  are  used,  the  headstock 
is  fitted  with  special  binding  plugs  controlled  by  two  levers. 
each  of  which  binds  four  spindles  through  the  action  of  two 
plugs  and  a  connection  compression  block.  Head-  and  tail- 
stocks  of  similar  design  can  be  provided  with  four  centers  if 
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ShI-    of    Hc<ndrT    Lincoln    Miller    ihown    in    Fi(.    1 


such   ec|ulpir.cnt   Is   better  suited   to  the  requirements  of  the 
work  which  Is  to  he  handled. 


KEMPSMITH   TRIPLE   INDEX   CENTERS 

For  use  ill  riiiiltiK  Kiiiiill  riilcln't  whoHs,  spur  gears,  rutnry 
pump  cams  and  simitar  part.i  which  can  be  mounted  on  man- 
drels,  the  Kimpsmllh  Mfg.  Co..  Milwaukee,  Wis.,  ha-t  recently 
designed  and  placed  nn  the  market  a  set  of  triple  Index 
centers.  The  three  spindles  of  this  attachment  are  Indexed 
simultaneously    and    all    of   the    spindles   are   clamped    at    the 


same  time  by  means  of  the  lever  shown  at  the  lower  right- 
hand  side  of  the  headstock.  Each  spindle  has  a  No.  10  Brown 
&  Sharpc  taper  hole  at  the  front  end  and  a  hole  1  inch  in 
diameter  extending  through  the  spindle.  A  %-inch  draw-in 
bolt  in  each  spindle  provides  for  holding  the  mandrel  firmly 
in  place.  The  index  plate  and  crank  used  on  this  attachment 
are  the  same  as  those  furnished  with  the  Kempsmith  uni- 
versal dividing  head,  and  all  numbers  up  to  60,  all  even  num- 
bers and  multiples  of  5  up  to  120,  can  be  obtained,  in  addition 
to  many  other  divisions  up  to  300.  The  total  number  of 
divisions  obtainable  with  these  index  centers  Is  195,  and  a 
iliart  showing  how  each  different  number  of  divisions  is  ob- 
tained is  furnished  with  the  index  centers. 

The  tailstock  is  of  an  improved  tiuick-acting  type  with  the 
centers  held  in  place  by  coiled  springs.  In  withdrawing  the 
centers  from  the  work-holding  mandrels,  the  entire  tailstock 
is  moved  back,  thus  releasing  all  three  centers  at  the  same 
time.     Conversely,  when  the  work  has  been  set  in  place,  the 
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tnilstiick  is  niDVi'd  forward  and  locked  in  position  by  nu-ans 
of  the  right-hand  lever.  The  steel  centers  are  then  clamped 
by  means  of  the  left-hand  lever.  Any  Inequality  In  the  length 
of  the  workhdldiiig  mandrels  is  automatically  compensated  for 
by  the  colled  springs  which  adjust  the  positions  of  the  centers 
independently  of  one  another.  The  principal  dimensions  of 
this  set  of  triple  Index  centers  are  as  follows:  Center  dis- 
tance of  mandrels.  6'i  Inches,  and  distance  from  center  lines 
of  mandrel  to  table,  3',  inches. 

BIGGAR   BROS.  "OIL  FIRST"  OILER 

The  oil  cup  which  forms  the  subje<-t  of  this  article  is  par- 
ticularly adapted  for  use  on  loose  pulleys,  and  the  prlnelp'.f 
of  operation  Is  such  that  a  sufficient  supply  of  oil  Is  delivered 
to  the  hearing  at  the  time  the  pulley  starts  to  revolve,  to  keep 
It  properly  lubricated.  While  the  pulley  Is  in  movement,  tho 
admission  of  any  more  oil  to  the  bearing  Is  prevented  through 
the  action  of  centrifugal  force,  but  when  the  pulley  stops  and 
Is  again  started,  another  supply  of  oil  Is  delivered  to  the 
bearing. 

The  oiler  can  be  tilled   in  any  position  of  the  pulley  by  un- 
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Biggar    Bros.    Loose    Pulley    Oiler 


screwing  either  of  the 
hexagon  headed  plugs. 
These  plugs  can  easily 
be  turned  with  the  fin- 
gers without  requiring 
the  use  of  a  w^rench. 
The  oiler  is  made  of 
aluminum  and  is  so 
light  that  it  is  unneces- 
sary to  provide  a  coun- 
terbalance on  the  pul- 
ley. There  is  no  waste 
or  leakage  of  oil.  The 
method  of  operation  is 
as  follows:  When  the 
pulley  starts  to  rotate, 
centrifugal  force  causes 
the  oil  to  move  out  to 
the  part  of  the  oiler 
farthest  away  from  the 
hub  of  the  pulley.  This 
fills  the  small  cylinder 
with  oil,  and  at  the 
same    time    centrifugal 


force  causes  the  plunger  which  works  in  this  cylinder  to 
move  toward  the  head  of  the  cylinder.  The  oil  is  thus  com- 
pressed and  a  suitable  supply  for  lubricating  the  bearing  is 
forced  down  through  the  tube  which  runs  from  the  cylinder 
to  the  bearing.  It  will  be  seen  that  there  is  a  second  tube 
in  the  threaded  stem  of  the  oiler  which  screws  into  the  hub 
of  the  pulley.  This  second  tube  is  to  allow  the  oil  to  flow 
into  the  bearing  and  displace  a  corresponding  volume  of  air 
which  would  otherwise  prevent  the  oil  from  entering.  This 
oiler  Is  a  recent  product  of  Biggar  Bros.,  Oneida,  N.  Y. 


ETNA  SWAGING  MACHINE 

A  machine  for  swaging  tubing  up  to  4  inches  in  diameter 
is  the  latest  product  of  the  Etna  Machine  Co.,  Maplewood 
Ave.  and  Castle  Boulevard,  Toledo,  Ohio.  It  will  be  evident 
from  the  illustration  that  this  machine  is  of  exceptionally 
rigid  construction,  and  this,  combined  with  the  design  of  the 
swaging  mechanism,  enables  it  to  handle  large  work  at  a 
very  satisfactory  rate.  The  fiy wheel,  which  is  36  inches  in 
diameter  and  carries  a  5-inch  belt,  is  supported  between  two 
large  bearings  which  are  bronze  bushed  and  insure  keeping 
the  shaft  in  proper  alignment.  The  shaft  is  6%  inches  in 
diameter  and  the  bearings  are  44  inches  long.  Sight-feed 
lubricators  keep  the  bearings  properly  oiled. 


ROCK-FORD   NO.  2   UNIVERSAL  MILLER 

The  latest  addition  to  the  line  of  milling  machines  built  by 
the  Rockford  Milling  Machine  Co.,  Rockford,  II!.,  consists  of 
the  heavy  all-geared  No.  2  universal  miller  which  is  illus- 
trated herewith.  It  will  be  seen  that  this  machine  has  single 
pulley  drive  so  that  it  may  be  belted  to  the  lineshaft  with- 
out requiring  a  countershaft  to  be  used.  The  driving  pulley 
is  16  inches  in  diameter,  carries  a  4-inch  -double  belt  and 
should  be  driven  at  325  revolutions  per  minute.  When  indi- 
vidual motor  drive  is  employed,  a  5-horsepower  motor  is 
recommended.  The  spindle  is  made  of  crucible  steel  and  ac- 
curately ground  to  size;  it  runs  in  bronze-bushed  bearings 
which  are  provided  with  means  for  taking  up  the  wear  of 
both  bearings  at  a  single  operation.  There  is  a  No.  11  Brown 
&  Sharpe  taper  hole  at  the  front  end  of  the  spindle,  and  the 
hole  extending  through  the  spindle  is  1  inch  in  diameter,  a 
draw-in  rod  being  provided.  Sixteen  changes  of  spindle  speed 
are  available,  these  changes  being  in  geometrical  progression 
and  covering  a  range  from  15  to  376  revolutions  per  minute. 

The  feeds  are  all  automatic  and  positive,  the  maximum 
movements  of  the  table  in  the  three  directions  being  28,  8 
and  19  inches,  respectively.  The  overhanging  arm  is  4  inches 
in  diameter  and  made  of  solid  steel,  the  patented  flange  sup- 
port used  on  other  Rockford  machines  being  employed  in  this 
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Rockford   All-geared   No.    2   Heavy   Universal   Miller 

case.  Having  the  over-arm  bolted  to  a  seat  on  the  column  in 
this  way  provides  greater  stiffness  and  reduces  vibration, 
thus  increasing  the  cutting  capacity.  The  distance  from  the 
center  of  the  spindle  to  the  under  side  of  the  overhanging 
arm  is  7  inches.  Two  bronze-bushed  arbor  supports  are  sup- 
plied. The  table  is  of  exceptional  depth  to  prevent  the  possi- 
bility of  its  springing  when  clamping  heavy  pieces  of  work 
in  place.  The  working  surface  of  the  table  is  50  by  11% 
inches,  and  three  T-slots  %  inch  in  width  are  machined  in 
the  table,  in  addition  to  oil  grooves  at  the  sides  and  oil 
pockets  at  the  ends.  The  spiral  dividing  head  swings  lO^i 
inches  and  the  spindle  has  a  1-inch  hole  extending  right 
through  it  with  a  No.  11  Brown  &  Sharpe  taper  hole.  The 
nose  of  the  spindle  is  threaded  to  receive  a  chuck,  and  the 
spindle  can  be  set  in  any  position  from  10  degrees  beyond  the 
vertical  to  10  degrees  below  the  horizontal.  The  swivel  vise 
is  graduated  in  degrees;  the  jaws  are  6  inches  wide  by  1% 
inch  deep,  and  the  vise  is  opened  3%  inches. 

All  shafts,  with  the  exception  of  the  main  spindle,  run  in 
high-duty  Hyatt  roKer  bearings  which  are  self-oiled;  ajd  all 
shafts  are  hardened  and  ground  to  size.  If  so  desired,  an 
automatic  pump  can  be  provided,  together  with  a  system  of 
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return  piping  for  carrying  the  lubricant  back  to  the  reservoir. 
The  equipment  furnished  with  the  machine  includes  the 
spiral  dividing  head,  a  set  of  centers,  index  plates,  change 
gears,  a  6-inch  three-jawed  universal  chuck,  a  swivel  vise,  a 
1-inch  arbor  and  all  necessary  wrenches.  The  net  weight  of 
the  machine  is  4200  pounds. 

SPRINGFIELD   SINGLE-PULLEY  LATHE 

To  nuH't  the  demand  for  a  high  powtr  lathe  equipped  with 
rapid  change  gears,  the  Springfield  Machine  Tool  Co.,  631 
Southern  Ave.,  Springfield,  Ohio,  has  added  to  its  line  a  14- 
inch  by  6-foot  machine  which  is  illustrated  herewith.  The 
design  and  method  of  operation  are  simple,  and  provision  is 
made  for  securing  the  correct  speed  for  all  classes  of  work 
for  which  the  machine  is  adapted.  The  drive  is  direct  from 
the  lineshaft  to  a  single  friction  clutch  pulley,  and  this  ar- 
rangement makes  the  application  of  individual  motor  drive  a 
simple  matter.  Owing  to  the  fact  that  all  journals,  with  the 
exception  of  the  main  spindle  journals,  are  equipped  with  ball 
bearings,  a  high  degree  of  transmission  efficiency  is  obtained. 
Twelve  speeds  which  are  in  geometrical  progression,  are 
obtained  in  the  geared  headstock.  The  power  is  transmitted 
through  the  least 
possible  number  of 
gears,  no  gears  be- 
ing engaged  which 
are  not  actually  re- 
quired in  the  drive. 
Any  speed  may  be 
obtained  direct 
without  the  neces- 
sity of  passing 
through  a  series  of 
speed  changes  to 
reach  the  correct 
one.  The  entire 
head  mechanism  is 
enclosed  in  an  oil- 
tight  case;  the 
gear.s  run  in  an  oil 
bath  and  the  bear- 
ings are  lubricated 
by  a  constant 
stream  of  oil.  The 
main  spindle  bear- 
ings are  supplied 
•with  sight  -  feed 
oilers  which  pro- 
vide a  liberal  sup- 
ply of  clean  oil. 

The  clutch  pulley  Is  located  at  the  rear  of  the  head  and  the 
friction  clutch  is  operated  by  a  push-rod  which  allows  the 
lathe  to  be  started  or  stopped  instantly.  If  desired,  the  head 
can  be  furnished  with  reversible  drive;  and  the  position  of 
the  clutch  pulley  places  the  belt  out  of  the  operator's  way. 
Where  Individual  motor  drive  Is  employed,  the  motor  may  be 
placed  in  any  position  -on  me  floor,  celling,  at  the  back  of 
the  lathe  or  on  the  top  of  the  head.  All  operating  levers  are 
located  at  the  front  where  they  are  readily  accessible. 

•  •  • 
The  American  Con- 
sulate in  Moscow,  Rus- 
sia, has  cabled  to  the 
(iovernment  in  Wash- 
ington that  reduced 
freight  rates  will  bo 
Kranted  to  American 
importers  via  Vladi- 
vostok, according  to 
the  Tiailn  Consular  nnti 
Trnilr  Reports.  For 
further  information  ad- 
ilri'S.s    Hiircau    of    Com- 

Fir    2     i„,.,u,  or  o-.,.,i  ....,1  „r  ""''■'■'"  ""'•  ''''^"'■'  ^'"''''■ 
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NEW  MACHINERY  AND  TOOLS  NOTES 

Combination  Pocket  Rule  and  Level:  Lufkin  Rule  Co., 
Saginaw,  Mich.  A  two-foot  folding  box-wood  rule  fitted  with 
a  spirit  level. 

Power  Press  Clutch:  Rauroth  Machine  &  Stamping  Co., 
Toledo.  Ohio.  A  safety  clutch  which  is  now  being  applied 
to  the  entire  line  of  power  presses  manufactured  by  this 
company. 

Steel  Pulley:  Oakes  Pressed  Steel  Co.,  Indianapolis,  Ind. 
A  pressed  steel  pulley  with  a  piece  of  tubing  brazed  at  the 
center,  which  provides  sufficient  material  to  enable  a  key- 
way  to  be  cut  in  the  hub. 

Taps:  Winter  Bros.  Co.,  Wrcntham,  Mass.  Two  styles  of 
taps,  one  of  which  has  two.  and  one  three  flutes  and  lands. 
The  claim  is  made  that  these  taps  are  more  effective  for 
working  in  steel  than  taps  made  with  four  flutes. 

Adjustable  Strap  Support:  Henry  Perkins  Co.,  Bridge- 
water.  Mass.  A  strap  support  made  in  two  styles,  each 
style  being  made  in  three  sizes.  One  style  of  strap  is  plain, 
while  the  other  is  provided  with  a  locking  device. 

Slot  Milling  Machine:  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  •■^  machine  for  use  in  electrical  manufac- 
turing plants,  for  milling  the  dovetail  slots  for  the  lamina- 
tions  in  the  rotors  and  frames  of  electrical   machines. 

Grinding  Machine 
Chuck:  Diamond 
Machine  Co.,  Provi- 
dence, R.  I.  A  work 
holding  attachment 
for  use  in  connec- 
tion with  the  face 
grinding  machine 
built  by  this  com- 
pany. This  is  in- 
tended for  handling 
circular  work  such 
as  piston  rings, 
pipe  flanges,  etc. 

Polishing  Ma- 
chine: Challenge 
Machine  Co.,  Phila- 
delphia. Pa.  A 
polishing  machine 
equipped  with  a 
double-end  spindle. 
The  lead  may  be 
set  up  on  the  bench 
or  mounted  on  a 
column,  according 
to  the  requirements 
of  the  shop  in 
which  the  machine 
is  to  be  used. 

Flexible  Shaft: 
United  Mfg.  Co.. 
Kansas  City,  Mo.  A 
flexible  shaft  built 
up      of      alternate 

links    of   steel    and    bronze.      Kacli    link    is    provided    with    a 

circular    flange   which   affords   a   bearing   against   the   casing. 

The  flexible  outer  casing  is  made  of  steel  and  is  oil-tight 
Tube   Swaging    Machine:      Langelier   Mfg.   Co.,   Providence, 

K.   1.     A  special   machine  built  by  this  company  for  swaging 

small  sizes  of  tubing  with  walls  0.0393  inch  thick.     The  tubes 

to   be  swaged   have  a  taper  at   two  sections  and   they  are 

formed  over  a  suitable  mandrel. 

Flexible   Coupling:     Clark   Flexible  Coupling  Co..  90   West 

St..  .\ew    ^Ork  City.     This  coupling  consists  of  two  hubs  with 

sprocket  teeth  cvit  in  them  to  provide  for  flexible  connection 

by    means    of    a 

roller  chain.    IJy 

this      moan  s 

ample    adjust- 
ment Is  provided 

to       compensate 

for      errors      In 

alignment. 

Roll      Turning 

Lathe:       Culled 

Knglneerlng     & 

Foundry      Co.. 

ritlsburg.  Pa.    A 

heavy-duty     ma- 
chine    built     in 

eizes     ranging 

from    18    to    50 

Inches     swing.  f..,    3     ,„,„^^„,  „f  o„,^,, 

I   h  e       machines  Springflrld    L«(hi. 


Pulley    Engine 
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are  motor-driven,  and  provided  witli  means  for  making  speed 
adjustments.  When  so  desired  they  may  also  be  equipped  for 
belt  drive. 

Punch  Press  Guard:  Southern  Stamping  &  Mfg.  Co.,  Nash- 
ville, Tenn.  A  press  guard  consisting  of  a  gate  which  drops 
down  in  front  of  the  die.  When  the  gate  is  raised  to  place 
work  in  the  die,  it  is  impossible  to  trip  the  press,  it  being 
necessary  to  first  lower  the  gate  into  contact  with  the  bed. 

Adjustable  Bearing:  Stow  Mfg.  Co.,  Binghamton,  N.  Y. 
This  company  has  recently  applied  an  adjustable  bearing  in 
the  motor  cases  of  its  electric  center  grinders.  This  consists 
of  a  split  bushing  whi<'h  is  assembled  in  the  bracket  of  the 
motor  case,  and  adjusted  to  provide  the  required  running  fit. 

Turbine  Bucket  Miller:  Newton  Machine  Tool  W^orks,  Inc., 
Philadelphia,  Pa.  A  duplex  milling  machine  built  for  the 
purpose  of  finishing  turbine  buckets.  The  machine  is 
equipped  with  two  horizontal  spindles,  each  of  which  has 
means  of  adjusting  to  regulate  the  depth  of  cut.  Each  spindle 
is  mounted  in  an  independent  saddle. 

Twist  Drill  Grinder:  Automatic  Twist  Drill  Co.,  Cin- 
cinnati, Ohio.  A  machine  for  grinding  twist  drills  ranging 
from  5/16  to  2  inches  in  size.  It  is  claimed  that  this  machine 
will  hold  a  two-,  three-  or  four-lipped  twist  drill  or  a  flat 
twisted  drill  in  the  correct  position  for  grinding.  The  drill 
is  revolved  at  a  uniform   speed  while  being  ground. 

Motor  Starters:  Allen-Bradley  Co.,  Milwaukee.  Wis. 
Starters  for  use  in  connection  with  large  direct-current 
motors  ranging  from  150  to  300  horsepower.  These  starters 
act  on  the  compression  principle.  By  compressing  a  series 
of  graphite  disks,  the  resistance  of  the  circuit  is  varied  to 
meet  the  requirements  of  different  operating  conditions. 

Swivel  Vise  for  Hacksaw  Machine:  Millers  Falls  Co., 
Millers  Falls,  Mass.  In  the  August,  1914,  number  of 
M-aciiim:ry  the  No.  90  power  hacksaw  of  this  company's 
manufacture  was  illustrated  and  described.  Since  that  time 
the  Millers  Falls  Co.  has  equipped  this  machine  with  a  swivel 
vise  to  provide  for  cutting  off  work  at  any  required  angle. 

Electric  Driven  Truck:  Cowan  Co.,  Holyoke,  Mass.  This 
consists  of  the  regular  t>-pe  of  transveyor  manufactured  by 
this  company  which  is  equipped  with  a  storage  battery  and 
electric  motor  drive.  The  same  type  of  auxiliary  loading 
platforms  are  employed  with  this  truck  as  are  used  in  con- 
nection with  the  Cowan  transveyor  that  has  been  previously 
described  in  M.\cinxERV. 

Duplex  Milling  Machine:  Rockford  Milling  Machine  Co., 
Rockford,  111.  This  machine  consists  of  the  No.  2  milling 
machine  of  this  company's  manufacture,  equipped  with  a 
second  cutter  spindle  carried  in  a  bracket.  The  auxiliary 
spindle  is  opposed  to  the  main  spindle  of  the  milling  ma- 
chine and  driven  through  gearing  from  a  shaft  running 
through  the  overhanging  arm. 

Semi-automatic  Boring  Mill:  Reed-Prentice  Co.,  Wor- 
cester, Mass.  A  double-spindle  semi-automatic  vertical  bor- 
ing machine  designed  to  do  all  the  machining  on  the  brake 
and  transmission  drums  of  the  Ford  automobile.  Although 
designed  for  this  particular  purpose,  this  is  not  essentially 
a  single-purpose  machine,  as  the  provision  of  proper  tools 
would  adapt  it  for  handling  a  variety  of  other  classes  of 
work. 

Tapping  Attachment:  Moline  Tool  Co.,  Moline,  111.  A 
light  auxiliary  table  for  use  on  the  table-  or  rail-feed  multiple 
drilling  machines  of  this  company's  manufacture.  The  parts 
of  such  machines  are  necessarily  made  heavy  with  the  result 
that  they  possess  considerable  inertia  when  in  movement. 
This  inertia  may  result  in  stripping  the  threads  of  small 
taps,  and  to  overcome  this  difficulty  the  light  auxiliary  table 
is  provided. 

Safeguard  for  Presses  and  Hammers:  H.  C.  Hart  Mfg.  Co., 
Unionville,  Conn.  This  device  consists  of  a  strap  resembling 
a  glove  with  the  fingers  cut  off.  A  chain  fastened  to  the 
strap  extends  to  a  lever  on  the  machine  which  is  connected 
with  a  suitable  train  of  mechanism  to  provide  for  drawing 
the  operator's  hand  out  of  the  "danger  zone'  before  it  is 
possible  for  the  ram  to  descend.  It  is  claimed  that  the  use  of 
this  device  does  not  reduce  production  in  any  way. 

Vertical  Drafting  Board:  Improved  Drafting  Board  Co., 
Nashua.  N.  H.  This  board  is  suspended  on  a  frame  and  is 
raised  or  lowered  to  bring  the  part  of  the  drawing  being 
worked  on  into  a  convenient  position.  The  draftsman  may 
either  stand  or  sit  in  front  of  the  board  and  is  always  in  a 
comfortable  position.  The  convenience  of  this  arrangement 
will  be  readily  appreciated  by  draft.smen  who  have  occasion 
to  work  on  large  drawings  held  on  a  horizontal  drafting  table. 

Small  Grinder  and  Attachments:  Union  Twist  Drill  Co., 
Athol,  Mass.  A  radial  grinding  machine  for  grinding  convex 
or  concave  milling  cutters.  The  use  of  this  tool  provides  for 
grinding  such  cutters  accurately  and  the  capacity  is  for 
cutters  of  from  3  to  7  inches  in  diameter,  with  the  radius  of 
the  curved  teeth  to  be  ground  ranging  from  1/16  to  2  inches. 
This  company  has  also  recently  developed  attacliments  for 
use  in  connection  with  the  universal  cutter  and  reamer 
grinder  of  its  manufacture  for  use  in  grinding  side-mills  and 
end-mills. 


Multiple  Spindle  Drilling  Machine:  Baush  Machine  Tool 
Co.,  200  Wason  Ave.,  Springfield,  Mass.  A  machine  built  for 
drilling  all  the  holes  in  an  automobile  transmission  case 
without  requiring  the  work  to  be  reset.  The  holes  are 
drilled  regardless  of  their  size,  position  or  angle;  and  the 
design  is  such  that  each  tool  runs  at  the  correct  speed.  Each 
spindle  may  be  adjusted  independently  for  drills  of  different 
lengths.  The  machine  is  equipped  with  three  heads,  one  of 
which  is  vertical,  and  the  other  two  horizontal  and  opposed 
to  each  other. 

Motor-driven  or  Single-pulley  Lathe:  Bradford  Machine 
Tool  Co.,  Cincinnati,  Ohio.  In  the  November,  1913,  number 
of  Maciii.xery,  the  IS-inch  heavy  pattern  lathe  of  this  com- 
pany's manufacture  was  illustrated  and  described.  Since 
that  time  machines  of  26-.  28-,  30-  and  32-inch  capacity  have 
been  added  to  the  line  of  lathes  built  by  this  company.  These 
are  adapted  for  either  individual  motor  drive  or  single-pulley 
drive.  A  suitable  speed  range  for  the  classes  of  work 
handled  on  machines  of  this  capacity  is  provided  by  the  gear- 
ing in  the  head,  so  that  a  standard  motor  can  be  employed. 

*  *     * 

NEW  YORK   ELECTRICAL   EXPOSITION 

The  annual  New  York  Electrical  Exposition  and  Motor 
Show  was  held  in  the  Grand  Central  Palace,  New  York  City, 
October  7  to  17  inclusive.  Over  one  hundred  exhibitors 
showed  a  wide  variety  of  electrical  apparatus  and  applica- 
tions of  electricity  for  manufacturing,  therapeutics  and  the 
home.  The  United  States  government  gave  three  exhibits 
showing  the  minting  of  money,  the  manufacture  of  army 
rifle  cartridges  and  naval  apparatus.  The  mint  exhibit  com- 
prised a  complete  section  of  the  mint  from  the  furnace  for 
melting  the  metal  to  the  massive  coining  press  for  impressing 
the  designs  on  the  coins.  The  manufacture  of  cartridges  was 
shown  in  part  only,  but  sufficient  machinery  was  exhibited 
to  give  a  fairly  good  idea  of  the  process  of  making  the  shell, 
primer  and  nickel-jacketed  bullets,  to  complete  which  re- 
quires eighty-three  distinct  operations. 

The  general  exhibits  filled  three  floors.  On  the  third  floor 
was  a  model  garage  equipped  with  the  following  machines  and 
machinists'  tools:  Fay  &  Scott  32-inch  extension  bed  gap 
lathe;  Cincinnati  No.  Ii4  universal  milling  machine;  U.  S. 
Electrical  Tool  Co.'s  electric  drills;  Gould  &  Eberhardt  shaper; 
Rockford  Drilling  Machine  Co.'s  upright  drill;  Cincinnati 
Pulley  Machine  Co.'s  "Avey"  sensitive  drill;  Union  Twist 
Drill  Co.'s  milling  cutters;  S.  W.  Card  Co.'s  taps  and  dies; 
J.  H.  Williams  &  Co.'s  wrenches,  clamps  and  lathe  dogs; 
Champion  Blower  &  Forge  Co.'s  blacksmith  drill  and 
"Champion"  forge.  All  of  the  machines  were  driven  by  indi- 
vidual electric  motors. 

The  object  of  the  exhibit  is  to  make  ocular  demonstration 
of  the  many  advantages  and  uses  of  electric  power  in  the 
factory,  shop  and  home  for  facilitating  manufacture,  making 
repairs  and  promoting  home  comforts.  The  section  devoted 
to  electro-therapeutics  comprised  a  number  of  interesting 
exhibits  useful  to  physicians,  surgeons  and  dentists.  A  com- 
parison of  a  carbon  filament  electric  lamp  made  in  the  early 
days  of  incandescent  electric  lighting  and  one  of  the  latest 
"Mazda"  lamps  showed  something  of  the  wonderful  advance 
that  has  been  made  in  electric  lighting  during  the  past  thirty 
years. 

*  *     * 

FOREIGN  ORDERS  FOR  MACHINE  TOOLS 
Many  exaggerated  statements  have  been  current  in  regard 
to  foreign  government  orders  for  machine  tools  placed  with 
our  manufacturers  in  October,  one  order  for  1000  lathes  being 
a  favorite  story.  The  facts  as  nearly  as  can  be  ascertained 
are  that  orders  for  about  1600  lathes  in  all  were  placed,  princi- 
pally for  14,  16  and  18  inches  swing.  One  large  Cincinnati 
concern  obtained  an  order  for  300,  and  an  Eastern  concern 
for  250.  Besides  these,  orders  have  been  received  from  a 
number  of  foreign  dealers,  probably  also  for  government  use. 
These  orders  were  not  confined  altogether  to  lathes,  but  a 
few  other  machine  tools  were  also  called  for.  The  total 
amount,  figured  conservatively,  is  between  $800,000  and 
$1,000,000.  These  sales  are  very  welcome  to  our  manufac- 
turers and  have  imparted  a  brighter  aspect  to  the  trade 
situation.  They  are  undoubtedly  the  forerunner  of  future 
orders  which  will  probably  continue  during  the  war  and  doubt- 
less extend  to  other  lines. 
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NATIONAL  MACHINE  TOOL  BUILDERS' 
ASSOCIATION   CONVENTION 

The  thirteenth  annual  convention  of  the  National  Machine 
Tool  Builders'  Association  was  held  at  the  Hotel  Astor,  New 
York  City,  October  22-23.  William  A.  Viall  of  the  Brown  & 
Sharpe  Mfg.  Co.  presided.  Notwithstanding  the  general  busi- 
ness depression  and  the  dullness  of  the  machine  tool  trade  in 
particular,  a  fairly  good  representation  of  the  association  was 
present.  The  membership  comprises  162  concerns  and  126 
names  were  registered,  of  which  over  100  were  accredited  mem- 
bers. 

President  Viall.  in  his  opening  address,  referred  to  the 
fact  that  the  great  and  sudden  changes  caused  by  the  Euro- 
pean conflict  have  directed  the  attention  of  American  manu- 
facturers to  the  South  American  trade,  and  this  is  now  re- 
ceiving the  attention  it  deserves.  It  will  soon  be  apparent, 
however,  that  South  American  business  is  not  waiting  like 
over-ripe  fruit  to  be  plucked,  but  in  order  to  secure  the  busi- 
ness of  these  countries  close  attention  and  careful  study  for 
long  periods  of  time,  and  the  establishment  of  American 
banking  connections  will  be  necessary.  It  was  not  the  wish 
to  take  advantage  over  our  friends  in  Europe  engaged  in  a 
great  war,  but  a  plain  duty  lies  before  American  manufac- 
turers and  it  would  be  foolish  and  unwise  not  to  take  ad- 
vantage of  it.  Reference  was  made  to  the  agitation  for  higher 
railroad  freight  rates  and  the  move  to  re-classify  the  freight 
ratings  on  some  of  the  products  of  the  members  of  the  asso- 
ciation. The  belief  was  expressed  that  the  members  of  the 
association  are  in  accord  with  helping  the  railroads  to  get 
fair  returns  on  their  investments,  and  would  not  stand  in 
the  way  of  giving  them  proper  compensation  for  services 
rendered. 

C.  Wood  Walter  of  the  Cincinnati  Milling  Machine  Co., 
chairman  of  the  legislative  committee  reported  on  legislation 
affecting  the  machine  tool  trade  and  membership.  He  spoke 
of  the  bill  creating  the  federal  trade  commission,  and  the  Clay- 
ton anti-trust  law  as  undoubtedly  being  directed  toward  creat- 
ing better  social  conditions,  and  therefore  commendable.  So 
far  as  could  be  seen  by  the  chairman,  these  laws  did  not  inter- 
fere with  the  customs  of  doing  business  as  approved  by  the 
members  of  the  association  or  with  the  aims  of  the  associa- 
tion as  a  body. 

S.  H.  Bullard  of  the  Bullard  Machine  Tool  Co.,  chairman 
of  the  catalogue  committee,  reported  on  the  progress  of  the 
collective  catalogue  of  machine  tools  and  accessories  which 
is  to  be  printed  in  several  languages.  This  catalogue  has 
been  under  consideration  for  two  or  three  years,  and  con- 
siderable preliminary  work  has  been  accomplished.  The  out- 
break of  the  European  war,  however,  has  changed  conditions, 
and  In  discussion,  some  doubt  was  voiced  of  the  advisability 
of  going  ahead  with  the  project  now.  The  difficulties  of  dis- 
tribution were  touched  on,  and  admitted  to  be  serious. 

W.  H.  Barr,  president  of  the  National  Founders"  Associa- 
tion, was  given  the  privilege  of  the  floor  to  call  attention  to 
a  safety  exhibit  made  by  the  National  AfflMated  Safety 
Organizations  which  embraces  the  safety  work  of  the  National 
Founders'  Association.  National  Association  of  Manufacturers. 
National  Metal  Trades  Association  and  National  Electric  Light 
Aiisoclation.  A  movement  Is  on  foot  to  combine  all  organlza- 
tlons  for  promoting  safety  in  shops,  mills  and  factories  In  one 
common  body  (N.  A.  S.  O. )  and  thus  secure  uniformity  and 
standardization  of  practice  with  respect  to  signs,  regulations 
and   methods  for  promoting  safety   In   manufiicturlng  plants 

H.  R.  Eldredge,  vice-president  of  the  National  City  Bank, 
New  York  City,  made  an  address  on  foreign  trade,  particu- 
larly South  American  trade,  which  wa.s  most  Interesting  and 
initplrlng.  The  National  T'lly  Bank  has  established  a  branch 
In  Buenos  Aires  and  will  open  another  branch  soon  In  Hln 
dp  Janeiro.  The  functions  of  these  hranchen  were  explained, 
showing  how  hcOpful  American  hanking  Institutions  can  be  to 
American  commerce.  It  was  pointed  out  that  llnnnclng  for- 
eign enterprise  va»  a  great  advantage  to  a  nation  because  the 
supplies  needed  for  the  projects  were  Invariably  required  to 
be  purchased  In  the  country  furnishing  the  capital. 

The  second  nesslon.  In  the  afternoon,  was  opened  with  n 
paper,  "Reform   In   Drawings."   by   E.    H.   Fish.   New   England 


editor  of  the  American  Machinist.  Mr.  Fish  touched  on  the 
practice  of  making  drawings,  the  conventions  in  use  and  the 
lack  of  uniformity.  It  was  unfortunate,  in  his  opinion,  that 
many  draftsmen  were  too  proud  to  make  their  drawings 
understandable  by  using  the  English  language.  Many  men 
today  are  working  in  machine  shops  earning  good  wages, 
thanks  to  specialization,  who  have  had  no  training  whatso- 
ever in  reading  drawings  and  therefore  are  unable  to  grasp 
the  meanings  of  the  common  and  uncommon  conventions  in 
use.  These  men,  however,  are  able  to  understand  English  and 
wherever  there  is  doubt  of  the  meaning  of  a  drawing  or  the 
possibility  of  a  mistake,  legends  should  be  inserted  to  make 
the  matter  clear.  The  paper  was  illustrated  with  a  number  of 
sketches  showing  examples  that  have  caused  trouble  even 
in  shops  where  mechanics  were  used  to  reading  drawings. 
The  more  liberal  use  of  cross-section  views  was  advocated. 

Magnus  W.  Alexander  of  the  General  Electric  Co.,  made  an 
address,  "Waste  in  Hiring  and  Discharging  Men,"  which 
dealt  with  the  enormous  waste  annually  Incurred  by  manu- 
facturing plants  in  indiscriminate  hiring  and  firing  of  help. 
It  is  extremely  difficult  to  determine  the  exact  costs  of  hiring 
and  training  an  employe — in  fact  impossible,  because  of  vary- 
ing conditions.  Mr.  Alexander's  figures  indicated  that  the 
cost  ranged  all  the  way  from  $8.50  to  |65  per  individual,  and 
estimates  received  from  employers  of  labor  in  other  plants 
than  the  General  Electric  with  which  Mr.  Alexander  is  con- 
nected, were  higher,  ranging  up  to  as  much  as  $200  per  man. 
One  large  concern,  in  an  endeavor  to  increase  its  working 
force,  hired  42,000  persons  and  out  of  that  vast  number 
secured  a  permanent  increase  of  working  force  of  only  7000. 
It  was  conceded  that  the  waste  could  be  greatly  diminished 
if  more  care  was  exercised  by  the  hiring  department  in  select- 
ing men  suitable  for  jobs.  A  new  man  requires  instruction 
and  is  often  the  cause  of  considerable  damage  to  machinery 
and  tools  In  the  breaking-in  process.  It  seems  highly  im- 
portant to  reduce  this  economic  waste  both  from  a  purely 
business  point  of  view  and  from  a  broader  social  standpoint. 

The  morning  of  the  second  day  of  the  convention  was  given 
up  to  committee  meetings  comprising  lathe,  sensitive  drilling 
machine,  boring  machine,  gear  cutting  machine,  grinding  ma- 
chine, hand  screw  machine,  radial  drilling  machine,  planing 
machine,  milling  machine,  shaping  machine,  vertical  drilling 
machine  and  turret  lathe  committees.  In  the  afternoon,  a 
number  of  resolutions  were  read  by  S.  H.  Reck  of  the  Greavcs- 
Klusman  Tool  Co.,  one  of  which  put  the  association  on  record 
as  favoring  the  requested  advance  of  five  per  cent  in  freight 
rates  for  the  eastern  railroads.  Another  resolution  was  read, 
expressing  sympathy  with  all  the  nations  at  war,  and  the 
hope  that  the  war  will  come  to  a  speedy  end. 

The  members  were  favored  with  a  long  paper  by  James 
I.ogan  of  the  United  States  Envelope  Co.,  entitled  "A  Closer 
Commercial  Relationship  with  Latin  America."  Mr.  Logan 
sketched  the  conditions  of  life  in  the  principal  countries  of 
South  America  and  pointed  out  some  of  the  difficulties  In 
c'eveloping  trade  between  the  I'nited  States  and  the  Latin- 
American  people.  The  relations  between  these  people  and 
Europe  are  very  close  and  in  Mr.  Logan's  opinion,  it  will  take 
years  of  hard,  persistent  work  to  secure  a  large  trade.  His 
views  are  based  on  the  experiences  gained  In  a  trip  with  a 
party,  with  the  view  of  extending  commercial  relations  and 
securing  acqimlntances  that  woiild  be  helpful. 

All  the  officers  were  re-elected  as  follows:  President. 
William  A.  Viall.  Brown  &  Sharpe  Mfg.  Co.,  Providence.  R.  I.; 
tirst  vice-president.  J.  B.  Doan.  .-Vmerlcan  Tool  Works.  Cin- 
cinnati. Ohio;  second  vice-president.  D.  M.  Wright,  Henry  & 
Wright  Mfg.  Co.,  Hartford.  Conn.;  treasurer.  A.  E.  Newton. 
Reed-l'rentlce  Co..  Worcester.  Mass.;  secretary.  C.  L.  Taylor. 
Taylor  &  Fenn  Co.  Hartford.  Conn.  Charles  L.  Hlldreth. 
Whitcomb-Blalsdell  Machine  Tool  Co.,  Worcester,  Mass.,  con- 
tinues as  general  manager. 

•     •     • 

The  subscription  price  of  $2.fi0  a  year  has  been  fixed  for 
the  Dailf)  Consular  and  Trade  Reports  p\ibllshed  by  the 
Bureau  of  Foreign  and  Domestic  Commerce.  Department  of 
Commerce,  Washington.  D.  C.  The  new  plan  of  distributing 
the  reports,  which  became  effective  July  1.  1914.  enables  all 
Prms  and  Individuals  who  desire  the  publication  to  obtain  It 
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HOW    TO    MAKE    DRAWINGS    THAT    GIVE    THE    SHOP    ALL    NECESSARY    INFORMATION 


ONE  of  the  most  prolific  sources  of  inefficiency  in  a  ma- 
chine shop  is  its  drawings.  In  one  place  the  drafting 
room  may  dominate  the  shop,  in  another  the  shop  may 
ignore  the  drafting  room.  The  result  is  friction  and  loss.  The 
object  of  this  article  is  to  see  if  there  is  any  way  by  which 
this  friction  can  be  reduced  with  satisfaction  to  all  con- 
cerned. A  drawing  may  be  said  to  be  an  order  to  the  shop 
showing  what  to  make;  and  a  route  sheet  is  an  order  hoiv  to 
make  it.  The  drawing,  however,  should  have  one  other  and 
equally  valuable  function.  It  should  be  an  accurate  record 
of  what  iDds  made.  In  order  that  it  may  perform  all  these 
functions,  the  man  that  makes  the  drawing  must  know  what 
is  going  on  in  the  shop.  If  his  drawing  is  wrong  in  the 
slightest  particular,  or  if  the  exigencies  of  the  case  call  for 
changes,  he  should  be  notified  at  once  in  unmistakable  terms, 
and  there  should  be  some  way  of  checking  his  work  to  know 
if  he  has  made  the  needed  changes  promptly. 

Changes  may  not  be  reported  to  the  drafting  room  for  a 
number  of  reasons.  The  shop  may  have  made  a  mistake  and 
in  order  to  save  a  casting  or  a  string  of  castings,  a  change  is 
made  in  another  piece  and  no  report  is  made  because  no  one 
is  anxious  to  own  up  to  the  mistake.  The  machinist  may 
have  been  snubbed  by  the  draftsman  and  he  may  be  literally 
afraid  to  report  an  error,  due  to  the  imaginary  advantage  that 
an  educated  man  has  over  an  uneducated  one.  Draftsmen  as 
a  class  are  better  educated  than  machinists.  Too  often  the 
latter's  lack  in  English  results  In  the  substitution  of  pro- 
fanity for  descriptive  adjectives,  and  the  outcome  is  that 
the  man  whose  selection  of  adjectives  is  the  better  ordinarily 
wins  even  though  his  arguments  may  be  altogether  wrong. 
Consequently,  the  very  first  point  of  attack  should  be  to  give 
the  machinist  a  better  opinion  of  the  draftsman  by  helping 
the  draftsman  to  become  better  himself,  and  also  by  giving 
the  draftsman  a  clearer  idea  of  the  machinist  and  his  limita- 
tions. When  a  drawing  is  once  made,  even  though  we  may 
have  arranged  for  its  correction  if  wrong,  there  are  two  pos- 
sibilities that  it  may  not  be  good  for  anything;  one  because 
the  man  who  made  it  was  incompetent  or  careless,  the  other 
because  the  system  was  wrong.  Draftsmen  come  from  all  sorts 
of  sources,  but  enough  of  them  come  from  the  technical 
schools  so  that  the  trade  is  dominated  by  them.  The  technical 
schools  teach  drawing  today  as  they  did  years  ago  when  ma- 
chine shops  were  filled  with  men  that  had  mechanical  intelli- 
gence. Drawing  has  been  called  a  universal  language  so 
long  that  we  have  come  to  believe  that  it  is,  while  as  a 
matter  of  fact  there  have  been  so  many  conventionalities  in- 
troduced that  its  language  is,  like  English,  swallowed  up  in 
its  slang.  Anybody  can  start  a  new  conventionality — there 
is  no  penalty — and  there  is  hardly  a  shop  that  does  not  have 
some  peculiarity  that  identifies  its  drawings.  Even  Brown  & 
Sharpe  give  the  number  of  threads  per  inch  in  Roman 
numerals.  Hardly  any  other  shop  does  but  each  has  its 
own  idiosyncracy. 

While  the  route  sheet  is  supposed  to  be  the  order  hoiv  to 
do  the  work,  and  the  drawing  an  order  irhat  to  make,  it  is  too 
much  to  ask  of  human  nature  that  a  man  should  make  an 
intelligent  order  unless  he  knows  how  the  thing  will  be  made. 
This  has  been  given  as  a  reason  for  having  the  draftsman 
route  his  own  work  through  the  shop.  Possibly  the  sugges- 
tion was  based  on  the  idea  that  if  the  draftsman  found  that 
that  was  part  of  his  job,  he  would  throw  it  up  in  favor  of  a 
man  who  was  a  machinist  first  and  a  draftsman  second.  It 
seems  unlikely  that  we  can  get  real  satisfaction  from  a  drafts- 
man who  has  not  in  some  way  gotten  a  pretty  clear  idea  of 
what  is  done  in  the  shop  at  all  stages  of  the  work.  For- 
tunately a  few  men  can  get  this  without  actually  working  in 
the  shop,  but  for  almost  every  one  it  means  two  or  three  years 
of  actual  work.  If  the  shop  of  a  technical  school  is  anything 
like  a  commercial  shop  it  ought  to  be  able  to  give  men  of  the 


quality  that  attend  a  pretty  fair  insight  into  shop  methods. 
If  it  is  run  on  exercises  that  are  twenty-five  years  behind 
present  practice,  it  will  have  more  trouble  doing  it.  The 
fault  with  "tech"  draftsmen  is  more  apt  to  lie  in  their  shop 
practice  than  in  their  drafting  practice. 

The  technical  graduate  may  have  a  hard  time  learning  to 
make  a  neat  drawing,  but  if  his  shop  practice  has  been  good 
he  should  soon  be  able  to  make  a  usable  drawing.  If  he  is 
not  it  is  because  he  is  not  duly  impressed  with  the  idea  that 
every  error  that  he  makes  is  multiplied  by  the  number  of 
pieces  that  are  made  before  he  is  found  out,  and  added  to 
the  cost  of  every  preceding  operation  that  has  been  performed 
on  them.  The  first  thing  that  the  green  "tech"  man  or  any 
other  draftsman  should  get  firmly  fixed  in  his  mind  is  that 
the  men  in  the  shop  are  no  longer  mechanics  exclusively,  but 
that  modern  systems  have  made  it  possible  to  give  employ- 
ment at  wages  that  compare  favorably  with  those  paid  to 
mechanics,  to  a  vast  body  of  men  who  would  otherwise  be  on 
the  bread  line.  His  drawings  must  be  made  so  that  these 
men  can  read  them.  It  may  be  hard  on  the  draftsman,  but 
it  is  worse  for  the  shop  if  the  drawings  are  not  made  with 
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•  Abstract  of  a  paper  road  b.v 
National  Macbine  Tool  BiiUdi-rs' 
Cit.v,   October  22-23,   191-1. 


the  Utmost  possible  clearness,  for  if  this  is  not  the  case,  the 
foreman  must  act  as  interpreter  and  waste  time  that  he 
might  spend  to  better  advantage  in  other  ways.  Nor  Is  it 
necessary  for  the  draftsman  to  assume  that  because  he  has 
made  his  drawing  clear  and  accurate  there  is  nothing 
further  for  the  shop  to  concern  itself  about.  More  improve- 
ments have  originated  in  the  shop  than  in  the  drafting  room, 
and  always  will,  even  though  our  draftsmen  may  come 
from  the  shop,  for  in  so  doing  they  will  lose  their  point  of 
view  and  acquire  another.  Probably  we  have  not  demanded 
enough  from  the  draftsman.  We  have  accepted  him  much  as 
we  have  the  stenographer.     We  do  not  expect  that  stenographic 
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notes  can  be  read,  even  by  the  next  girl,  and  if  a  stenogra- 
pher rises  to  the  height  of  using  the  same  technical  expres- 
sion that  we  dictated,  we  are  surprised  and  gratified.  The 
case  is  similar  to  that  of  the  draftsman,  who  realizes  plainly 
what  he  is  attempting  to  delineate,  and  is  prone  to  assume 
that  every  one  else  can  read  what  is  in  his  mind  and  what  he 
forgets  to  put  on  paper.  These  "sins  of  omission"  include 
necessary  views,  dimensions,  and  specification  of  material  and 
finish  wanted.  The  draftsman's  chief  "sin  of  commission"  is 
the  introduction  of  a  cobweb  of  dotted  lines  that  mean  noth- 
ing without  a  drawing  board  and  tee  square  with  which  to 
follow  them  across  the  drawing. 

Fig.  1  shows  a  simple  collar  as  the  drawing  is  usually 
made.  It  seems  like  a  pretty  complete  drawing;  but,  first  of 
all.  it  is  impossible  to  make  ten  of  these  collars  that  will  be 
correct  as  dimensioned.  We  may  happen  to  realize  that  our 
reamer  is  0.001  inch  under  size,  and  we  cannot  afford  to  buy  a 
new  one  for  these  ten  collars,  concerning  the  use  of  which  we 
know  nothing.  So  we  send  upstairs  to  know  if  it  will  do  to 
have  the  holes  0.001  inch  small.  The  reply  comes  back  that 
if  the  hole  is  smooth  it  will  be  all  right  and  as  we  have  to 
make  the  shafts  anyway  they  don't  see  why  we  care.  So  we 
know  that  0.001  inch  small  in  the  hole  will  be  all  right  but 
we  do  not  know  how  much  more  would  go.  Then  we  look  at 
the  material;  if  it  was  only  cold-rolled  steel  we  could  chop 
the  things  out  on  the  screw  machine  in  no  time,  but  of  course 
the  pattern  was  made  and  the  castings  in  the  shop  before  we 
heard  of  the  job.  So  we  call  up  again  and  find  the  steel 
would  be  all  right  but  they  never  heard  of  doing  such  a 
thing.  Then  we  chase  around  for  some  steel  and  find  that 
all  we  have  is  1';;  inch  and  1%  inch.  Then  we  wonder  why 
the  outside  needs  to  be  1%  inch,  so  we  go  up  ourselves  this 
time,  and  find  that  this  outside  diameter  must  fit  snugly 
into  the  surrounding  atmosphere,  so  that  it  will  be  all  right 
if  we  use  any  size  stock  that  we  happen  to  have  and  just  run 
a  chip  over  it.  By  this  time  we  know  better  because  we  got 
a  glimpse  of  the  assembly  drawing  and  saw  that  this  collar 
goes  on  a  little  shaft  to  which  it  is  secured  with  a  pin.  The 
only  jig  we  have  for  drilling  pin  holes  in  collars  anywhere 
near  this  size  takes  a  1  7/16-inch  collar.  We  get  that  changed 
and  while  we  are  there  we  try  to  find  out  how  near  to  size 
the  thickness  must  be  and  what  character  of  finish  it  should 
have.  It  seems  the  thickness  may  vary  1/16  inch  if  neces- 
sary; and  that  the  outside  should  be  polished,  with  the  cor- 
ners neatly  rounded,  and  the  sides  trued  up  square  and  left 
without  polishing.  In  fact  that  is  the  only  thing  about  the 
job  that  requires  care.  In  this  one  simple  piece  wc  had  the 
four  chief  "sins  of  omission":  there  were  no  limits  given,  the 
material  was  not  given  consideration  from  the  shop  point  of 
view,  the  kind  of  finish  was  not  specified,  and  no  attention 
was  paid  to  the  use  of  tools  already  available. 

Some  draftsmen  will  tell  you  that  there  is  such  diversity 
of  practice  that  they  do  not  know  what  system  to  use.  As  to 
that  you  may  very  well  tell  them  to  take  no  chances  that 
their  drawings  will  be  misunderstood.  If  there  is  no  agree- 
ment as  to  conventionalities,  drop  them.  If  a  drawing  falls 
to  express  your  meaning,  try  Knglish.  If  you  want  a  piece 
turned  and  ground  to  a  mirror  finish,  say  so  without  abbrevi- 
ations. Don't  simply  say  "f  ALL  OVKR."  If  the  piece  is  good 
enough.  If  It  Is  simply  rough-turned  r.o  that  it  will  balance, 
say  so  and  stop  the  machinist  wasting  time  on  It.  If  it  must 
be  In  running  balance,  nay  so  before  anyone  asks,  or  forgets 
to  ask.  Look  over  any  drawing  that  has  been  sent  out  of 
the  home  .shop  and  the  number  of  notes  penciled  on  it  will 
give  you  an  Idea  of  the  value  of  Knglish  to  the  machinist. 
Don't  be  so  afraid  to  use  your  own  language.  Look  at  every 
drawing  from  the  point  of  view  of  the  man  that  wants  to 
show  you  up,  and  find  out  what  eUne  he  can  make  that  the 
drawing  will  excuse.  Fig.  2  shows  a  piece  %  Inch  In 
diameter,  flatted  off  on  rach  side  so  as  to  be  only  T/lfi  Inch 
acro.as.  Th>>  drawing  Is  correct  but  It  Is  misleading  In  that 
there  Is  no  danger  sign:  It  Is  as  bad  na  a  railroad  crossing 
without  a  sign  post  You  are  almost  sure  to  get  a  hundred 
plecpe  with  shanks  7/16  Inch  In  diameter.  This  drawing 
n'eded  another  view,  n  bottom  view  with  full  llnfs  only,  and 
It  needed  a  note  to  the  effect  that  thr  sides  are  flat.  Dotted 
lines   are   an    Invention    of   Satan,   valuable   to   the   man    that 


made  them  because  he  has  imagination,  an  attribute  denied 
the  rest  of  us.  Take  the  case  shown  in  Fig.  3;  how  can  any- 
one guess  what  the  dotted  lines  mean  without  a  drawing 
board  and  T-square?  A  cross-section  on  .-l  B  and  another  ou 
CD  would  have  simplified  matters,  and  machinists  like  cross- 
sections.  So  do  other  workmen.  An  architect  uses  little 
else  except  cross-sections  for  elevations;  his  floor  plans  and 
his  details  are  all  cross-sections.  Don't  be  too  literal.  The 
tool-post.  Fig.  4,  is  literally  correct,  but  it  is  liable  to  be 
misunderstood  and  you  may  get  a  piece  turned  small  at  A. 
A  cross-section  added  would  fix  things. 

There  are  still  many  shops  where  limits  are  not  used.  We 
should  not  deceive  ourselves  about  that.  They  turn  out  good 
work  and  lots  of  it  but  they  cannot  do  it  with  the  class  of 
men  with  which  the  larger  shops  are  being  filled.  They  must 
hire  machinists  to  do  machine  work,  and  they  must  fit  each 
part  to  its  place.  In  such  a  shop  nothing  has  beaten  the  as- 
sembly drawing  with  dimensions.  If  a  man  gets  an  assembly 
drawing  of  a  planer  head,  and  what  he  is  doing  is  turning 
the  swivel,  he  knows  at  once  that  a  considerable  variation 
from  size  is  allowable,  and  if  the  part  is  one  of  the  miter 
gears  he  knows  that  its  hub  must  fit  freely  enough  so  that  if 
no  one  oils  it  for  a  year  or  two,  it  will  not  stick.  The  opera- 
tive, working  from  a  detail  drawing,  cannot  be  expected  to 
know  these  things.  He  must  make  a  piece  or  do  his  work  on 
it  and  it  must  be  inspected  in  the  light  of  the  orders  which 
were  given  him.  If  he  was  told  to  grind  a  shaft  with  a  toler- 
ance of  0.001  inch  either  way,  he  can  expect  to  have  it  ac- 
cepted whether  it  fits  or  not.  because  it  can  be  shown  that  the 
fault  was  in  the  hole  rather  than  in  his  work.  If  no  toler- 
ances are  established,  then,  of  course,  the  draftsman  is  not  to 
blame  if  he  does  not  use  them;  the  system  or  lack  of  system 
is  to  blame.  Then  there  is  the  failure  to  consider  the  ma- 
terial from  the  standpoint  of  the  shop  as  well  as  the  finished 
product.  While  the  shop  may  be  expected  to  have  the  best 
information  as  to  what  it  can  make  a  thing  out  of  in  the 
least  time,  that  information  should  be  in  the  hands  of  the 
drafting  room  in  as  complete  a  form  as  possible.  Likewise, 
information  should  be  in  the  hands  of  the  drafting  room  as 
to  the  limitations  of  the  shop  equipment.  If  a  draftsman 
specifics  a  thread  R  4"-s  diameter  5  pitch,  when  the  nearest 
tap  on  hand  is  4%  diameter  4  pitch,  there  should  at  least  be 
an  inquiry.  If  the  draftsman  had  known  what  taps  were  avail- 
able he  very  likely  could  have  varied  other  details  so  as  to 
have  used  one  of  them.  If  the  drafting  room  calls  for  a  shaft 
2  inches  longer  than  the  longest  lathe  in  the  shop  will  take,  it 
may  be  possible  to  turn  it  by  taking  out  two  of  the  tail  bolts 
and  sliding  the  tailstock  over  the  end  of  the  bed;  but  if  he 
could  have  found  a  way  to  get  along  without  those  2  inches, 
the  thing  might  have  been  turned  with  some  degree  of 
efficien<y  instead  of  having  to  nibble  off  the  stock.  If  the 
draftsman  had  been  given  full  particulars  he  could  have 
avoided  this  difficulty,  but  if  he  had  no  information  except 
what  ho  could  get  by  going  Into  the  shop  on  sufferance,  he 
could  not  be  blamed. 

There  Is  another  thing  that  is  the  fault  of  the  system,  and 
that  is  the  conflict  of  ideas  as  to  what  the  designer  should 
do  and  what  belongs  to  the  draftsman.  A  designer  is  apt  to  be 
a  poor  as  well  us  an  expensive  detaller,  because  he  hates  to 
get  into  the  puttering  end  of  It.  It  Is  easy  for  him  to  sketch 
the  larger  and  more  important  parts  and  then  turn  them 
over  to  the  draftsman  with  Instructions  to  flll  in  the  details, 
but  the  filling  In  may  be  the  most  Important  thing  of  all.  A 
good  idea  may  be  all  that  makes  a  machine  possible,  but  It  is 
attention  to  details  that  determines  whether  It  can  be  made 
at  a  profit  or  not.  There  Is  need  of  some  man  Intermediate 
between  the  designer  and  draftsman,  who  can  decide  manu- 
facturing details.  He  would  provide  for  oil  holes  and  grooves, 
keys  and  set-screws,  materials  to  be  used,  and  the  hundred 
and  oni>  little  things  that  nuike  it  possible  to  utilize  the 
Idea  of  the  man  higher  up.  This  position  Is  one  to  which  a 
draftsman  or  a  machinist  might  aspire,  but  which  neither 
could  reach  unless  he  was  willing  to  learn  to  do  the  other 
man's  work.  My  Ideal  would  be  a  machinist  who  had  learned 
to  draw  wire  It  not  for  the  limitations  which  his  lack  of 
early  practice  has  put  upon  him.  If  the  public  schools  could 
only   be  persuaded   to  give  real  courses   In   mechanical   draw- 
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ing  so  that  boys  could  use  pencil  and  pen  freely  by  the  time 
they  were  sixteen  years  old,  then  they  could  serve  an  ap- 
prenticeship in  a  machine  shop  and  in  a  short  time  make 
nearly  ideal  draftsmen,  in  line  for  promotion  to  any  height 
to  which  their  ability  might  lead  them.  Men  of  this  type 
might  not  command  high  pay,  but  they  would  surely  get 
steady  work  and  a  chance  for  promotion  that  would  be  worth 
more  than  immediate  returns. 

Take  the  man  from  the  technical  school.  He  is  in  the 
drafting  room  merely  because  he  hopes  to  grow  on  the  job; 
he  has  no  intention  of  staying  there  a  lifetime,  and  if  he 
does  it  is  because  someone  made  a  mistake.  If  his  work  is 
not  satisfactory,  there  is  an  easy  way  to  get  it  corrected  in 
the  future  and  that  Is  to  tell  the  college  faculties  what  you 
want.  They  do  not  know  the  demands  of  the  times  and  there 
is  no  way  for  them  to  find  out  unless  you  tell  them.  They 
are  shut  off  away  from  the  business  world,  busy  about  prob- 
lems that  are  peculiar  to  their  work  and  with  neither  the 
time  nor  the  money  to  go  about  and  find  out  at  first  hand 
what  their  graduates  must  know.  When  they  come  to  see 
you,  you  are  polite  and  do  not  talk  shop  too  much,  and  they 
go  away  feeling  that  you  are  well  pleased  with  their  product, 
while  what  you  should  have  done  was  to  tell  them  wherein 
their  young  men  are  weak.  They  need  to  know  it — It  is  their 
bread  and  butter — and  I  believe  from  my  acquaintance  among 
them  that  they  would  w'elcome  every  suggestion  you  might 
make,  reserving  only  the  right  of  counter-suggestion. 

Another  thing  that  should  be  possible  in  technical  schools 
is  tlie  teaching  of  materials  of  construction  in  terms  of 
material  that  is  on  the  market.  We  may  not  want  to  adver- 
tise Novo  or  Blue  Chip  steel,  but  if  we  want  to  have  it  used 
we  must  say  so.  If  we  specify  macliinery  steel  we  should 
know  that  what  we  want  is  a  cheap  grade  of  steel  with  little 
strength  and  wearing  quality.  Names  of  brands  will  change 
but  it  will  not  be  any  worse  than  teaching  geography  the 
next  few  years.  I  am  also  convinced  that  a  stiff  course  in 
routing  work  for  the  shop,  given  to  technical  men  before 
graduation,  would  be  a  great  help  to  them  as  an  "eye  opener," 
as  well  as  being  of  advantage  to  their  future  employers.  A 
man  who  has  sat  down  with  pencil  and  paper  to  consider 
exactly  what  should  be  done  first  on  a  piece  which  he  has 
detailed,  exactly  how  the  work  is  to  be  held  at  each  stage  of 
its  progress,  what  kind  of  tools  will  be  needed  and  how  ex- 
pensive a  machine  it  will  tie  up,  has  inevitably  begun  to  get 
an  idea  of  the  problems  that  lie  before  the  man  in  the  shop. 
He  is  also  one  step  further  from  the  idea  that  because  a 
machinist  takes  pride  in  being  able  to  do  a  difficult  job,  he 
ought  to  be  supplied  with  a  plenty  of  them  to  do. 

To  sum  up  this  rather  rambling  paper,  let  me  suggest: 
First,  that  the  advent  of  large  numbers  of  operators  and 
changes  in  methods  of  manufacture  during  the  past  few  years 
have  made  a  totally  new  demand  upon  the  drafting  room. 
Second,  that  technical  school  graduates,  who  are  apt  to  have 
considerable  influence  on  drafting  room  methods  are  apt  to 
be  insufficiently  trained  in  modern  shop  methods.  Third, 
that  professors  of  drawing  have  not  been  sufficiently  in- 
formed of  the  new  requirements  in  drafting  rooms.  Fourth, 
that  the  public  schools  should  teach  machine  drawing  in  a 
thoroughly  mechanical  way  to  all  boys  who  show  any  aptitude 
along  mechanical  lines,  with  emphasis  on  neatness  and  good 
lettering.  Fifth,  that  a  drawing  should  constitute  an  order 
and  a  record;  and  to  that  end,  it  should  be  followed  im- 
plicitly in  the  sho^  or  returned  for  correction;  and  requests 
for  correction  should  be  made  in  writing  and  in  form  to  be 
filed  away  if  accepted,  so  as  to  constitute  a  check  on  the 
draftsman's  ability.  Sixth,  that  the  shop  should  keep  the 
drafting  room  posted  as  to  its  possibilities  and  limitations 
in  the  way  of  tools  and  machinery,  and  its  preferences  for 
materials  from  a  manufacturing  point  of  view.  Eighth,  that 
very  few  boys  should  be  encouraged  to  enter  drafting  as  a 
trade  unless  they  are  willing  to  work  for  a  considerable  time 
in  the  machine  shop,  and  some  man  with  a  thorough  knowl- 
edge of  shop  work,  preferably  gained  in  a  number  of  shops, 
should  be  placed  in  charge  of  detailing  the  ideas  of  the  de- 
signer. Ninth,  freer  use  of  English  notes  supplemental  to 
the  Information  given  by  the  drawing  alone,  should  be 
encouraged. 


ESTABLISHMENT  OF  AMERICAN  BANKING 
FACILITIES  IN  SOUTH  AMERICA* 

The  industrial  history  of  the  United  States  may  he  studied 
with  no  little  pride  by  our  citizens.  What  has  been  accom- 
plished during  the  comparatively  brief  life  of  the  nation  is 
truly  remarkable  and  is  evidence  of  what  a  determined  people 
of  intelligence,  industry  and  ability  are  capable.  The  re- 
sources of  our  country  are  very  great  and  even  yet  have  been 
but  lightly  touched,  our  productive  power  is  not  impaired  and 
thousands  of  acres  still  await  the  plough,  so  that  we  not  only 
produce  sufficient  to  provide  food  for  our  own  large  and  grow- 
ing population  but  are  enabled  to  spare  a  very  substantial 
amount  for  export  to  less  fortunate  countries.  American  in- 
ventive genius  and  skill  have  permitted  our  manufacturers  to 
yearly  increase  their  products  until  now  we  find  it  necessary 
to  broaden  our  market.  Our  export  statistics  show  that  with- 
out very  great  effort,  rather  because  of  merit  and  demand, 
our  manufactured  articles  go  to  foreign  countries  in  increas- 
ing yearly  volume.  In  years  of  dull  local  business,  spasmodic 
efforts  have  been  made  to  expand  our  exports  of  manufac- 
tures generally  but  a  revival  of  home  trade  operations  invari- 
ably brought  with  it  a  decline  of  interest  in  foreign  trade. 
The  truth  is  that  only  within  the  past  few  years  has  any  real 
attention  been  paid  to  the  possibilities  of  other  markets  for 
our  wares  than  our  own.  Our  exports  in  the  main  have  been 
those  the  world  sought  rather  than  what  have  been  sold  by 
systematic  effort.  Such  attention  as  has  been  paid  to  a  for- 
eign export  trade  has  encountered  so  many  obstructions  and 
rough  places  that  it  was  too  often  diverted.  Prior  to  the  Civil 
War,  the  United  States  did  a  considerable  over  seas  trade  but 
with  that  memorable  struggle  passed  our  merchant  marine 
and  the  better  part  of  our  foreign  trade.  The  minds  of  our 
business  men  turned  to  the  needs  of  our  country,  the  possi- 
bilities of  an  immense  Internal  trade  based  upon  our  tremend- 
ous agricultural  production  were  realized,  and  the  remarkable 
growth  of  our  railway  system  permitted  rapid  development. 
The  opening  of  the  country  west  of  the  Mississippi  offered  a 
great  business  field,  and  it  is  small  wonder  that  we  have,  in 
watching  the  remarkable  progress  of  our  own  country,  but 
seldom  permitted  our  business  fancies  to  stray  beyond  our 
own  borders.  We  have  now  reached  that  period  in  our  in- 
dustrial history  when  it  behooves  us  to  take  cognizance  of  the 
foreign  field.  That  we  have  been  aware  of  this  for  some  time 
is  evidenced  by  the  formation  of  various  associations  for  the 
promotion  of  foreign  trade,  by  the  investigation  of  possi- 
bilities by  some  of  our  larger  concerns  and  the  increasing 
activity  of  our  consular  service  and  its  effective  work. 

The  results  of  such  investigations  made  bring  us  face  to  face 
with  the  fact  that  a  large  foreign  trade  is  not  to  be  had  for 
the  asking,  but  is  only  to  be  realized  by  energetic  methods 
and  in  the  face  of  sharp  competition.  The  field  is  a  large  one 
and  the  achievement  of  our  purpose  will  only  be  realized  after 
much  patient  work  and  a  considerable  revision  of  our 
methods.  It  is  well  said  that  it  is  "hard  for  an  old  dog  to 
learn  new  tricks."  Likewise  it  will  prove  hard  for  many 
ambitious  manufacturers  to  dispose  of  their  wares  in  foreign 
lands,  to  understand  the  necessity  of  consulting  the  particular 
needs  of  the  countries  they  desire  to  enter,  and  the  customs 
and  ways  prevailing  there.  But  few  of  our  merchants  and 
manufacturers  have  had  any  considerable  degree  of  experi- 
ence in  export  and  import  trade;  to  the  great  majority  it  pre- 
sents an  entirely  new  field.  It  is  obvious  that  a  great  deal 
of  preliminary  work  must  be  done  before  we  can  be  in  position 
to  reap  the  full  rewards  in  the  way  of  trade,  which  the  ex- 
cellence of  our  products  entitles  us  to.  Not  the  least  of  the 
lessons  to  be  learned  is  to  adapt  ourselves  to  the  customs  and 
characteristics  of  the  people  whose  trade  we  hope  to  enjoy. 
We  Americans  are  just  a  little  too  much  inclined  to  expect 
those  we  come  in  contact  with  to  adapt  themselves  to  our 
ways,  rather  than  adapting  ourselves  to  theirs.  One  of  the 
complaints  often  made  is  that  we  will  not  pack  our  goods  ac- 
cording to  specifications  given,  frequently  occasioning  the  re- 
jection of  the  articles  to  the  dissatisfaction  of  our  shippers. 


•  Abstract  of  a  paper  rend  by  n.  R.  Eldridge. 
Nntlonal  Clt.v  Bank.  Now  York  Citv.  before  the  convi 
Ma.-hlne  Tool  BiiUdor.*'  Association  at  the  Ilotil  As 
October   22-23,   1914. 
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It  may  be  readily  understood  that  if  a  shipment  is  made  in 
ordinary  packing  cases  of  just  sufficient  strength  to  allow 
safe  carriage  in  railway  cars  and  of  100  or  200  pounds  instead 
of  medium  sized  cases  strongly  put  up,  the  merchant  receiv- 
ing them  on  lighters,  often  on  a  rough  sea,  and  required  to 
transport  them  inland  on  the  backs  of  animals,  cannot  be 
censured  if  he  refuses  the  shipment  rather  than  undergo  the 
expense  of  repacking  the  articles.  Errors  of  this  nature  are 
all  too  frequent  and  the  criticisms  offered  are  just.  We  must 
be  careful  to  observe  instructions  and  we  should  learn  that 
orders  must  be  filled  exactly  as  given.  Good  service  always 
means  satisfied  customers.  We  know  that  our  chief  com- 
petitors in  the  world's  markets  have  been  studying  the  situa- 
tion for  years,  that  they  have  built  up  a  system  giving  them 
many  advantages  and  that  we  cannot  hope  to  make  great  prog- 
ress until  we  ourselves  have  developed  our  facilities  far  be- 
yond that  which  they  now  are.  We  cannot  fail  to  realize  what 
the  lack  of  a  merchant  marine  means,  what  great  advantage 
their  wonderful  banking  system  gives  to  our  competitors  and 
the  value  of  their  years  of  experience.  We  must  therefore 
not  be  disappointed  if  our  progress  in  developing  these  mar- 
kets for  our  products  is  slow,  nor  must  we  lose  heart  if  the 
problem  appears  difficult  of  solution. 

A  great  deal  of  attention  has  been  paid  recently  to  the 
possible  development  of  good  trade  with  the  various  countries 
of  South  America.  Manifestly  we  are  entitled  to  a  consider- 
able share  of  the  trade  of  those  countries.  Our  geographica'. 
location  alone  prompts  that  belief,  and  the  further  fact  that 
we  are  a  very  large  customer  for  their  products.  In  looking 
over  the  possibilities  in  South  America  we  must  bear  in  mind 
that  much  preliminary  work  must  be  done,  that  we  must 
study  the  situation  carefully  and  build  for  time  to  come, 
rather  than  for  the  moment.  The  three  greatest  aids  for  the 
development  of  trade  with  South  America;  namely,  a  mer- 
chant marine,  an  effective  banking  system  and  the  ability  to 
finance  large  enterprises,  have  been  at  the  disposal  of  our 
chief  commercial  rivals  for  many  years  and  have  been  most 
advantageously  used.  It  is  not  at  all  probable  that  we  will 
have  a  merchant  marine  worthy  of  the  name  for  several 
years  to  come,  and  then  only  when  congress  passes  an  act 
placing  our  ships  on  an  equality  with  those  of  our  com- 
petitors. The  banking  systems  of  the  principal  nations  we 
must  compete  with  are  most  important  adjuncts  and  have 
done  much  to  increase  the  trade  they  enjoy.  Fortunately  the 
new  Federal  Reserve  Act  has  made  some  provision  by  which 
we  can  in  a  measure  cope  with  the  banking  situation  and 
this  will  be  done  in  as  intelligent  a  manner  as  the  law  per- 
mits. It  is  difiBcult,  however,  to  see  how  we  can  well  cope  with 
the  very  decided  advantage  the  financing  of  large  projects 
gives  to  our  commercial  rivals.  The  United  States  has  not  yet 
reached  that  period  in  her  history  where  she  is  financially 
Independent  and  ready  to  take  hold  of  large  undertakings  in 
other  countries.  We  are  yet  young  in  the  life  of  nations. 
Much  of  our  prosperity,  indeed  the  greater  portion,  is  due 
to  the  liberal  investments  of  foreigners  in  our  securities,  and 
it  will  be  some  little  time  before  we  can  conveniently  dis- 
charge those  obligations  if  called  upon.  It  is  therefore  ap- 
parent that  our  ambitions  in  the  direction  of  expanding  our 
trade  In  South  America  depend  upon  our  genius  and  skill, 
the  rxrellence  of  our  products,  and  our  tact  and  ability  in 
handling  business  entrusted  to  us,  rather  than  advantages 
due  to  our  shipping  and  financing  strength. 

The  sudden  outbreak  of  hostilities  In  Europe  some  ten  weeks 
ulnce  has  had  a  profound  effect  upon  the  business  Interests 
of  the  world  and  for  the  lime  has  made  It  Impossible  to  fore- 
see with  any  degree  of  certainty  what  the  future  holds  In 
store.  We  do  know  that  for  a  while  nt  least,  European 
nations  Involved  will  be  but  lllllo  Inclined  to  Invest  liberally 
abroad  and  that  obligations  there  mat\iring  will  be  called  for 
payment  In  ninny  Instonres.  When  we  consider  that  some  of 
the  Europeon  nations  Involved  have  been  the  principal  flnnn- 
rlnl  backers  of  some.  If  not  nil,  of  the  South  American  eoun- 
trleH,  we  can  better  understand  the  keen  Interest  In  condi- 
tions those  countries  display  and  with  what  apprehension 
thoy  look  to  the  future.  Conditions  In  South  America  gener- 
ally have  not  been  good  for  several  yeors;  In  some  countries 
thfy  have  really  been  acute,  and   with   the  romplicatlon   pro- 


duced by  the  war  the  situation  has  become  most  Interesting 
and  calls  for  much  solicitude.  That  we  could  sell  goods  in 
South  America  in  liberal  quantities  at  this  time  is  more  than 
protable  in  view  of  the  disrupted  relations  necessarily  causgd 
by  the  war,  but  that  we  would  be  justified  in  granting  the 
European  long  terms  of  credit  to  which  they  are  accustomed, 
is  not  so  clear.  The  long  terms  of  credit  enjoyed  by  our 
Southern  neighbors  are  directly  the  result  of  keen  compe- 
tition, and  are  likewise  responsible  in  no  little  degree  for  the 
financial  conditions  there  prevailing.  All  leniency  should  be 
shown  in  granting  credit  to  responsible  concerns,  but  when 
those  terms  go  beyond  the  bounds  of  reason  the  road  is  paved 
toward  the  slough  of  speculation.  If  a  merchant  buys  on  six 
months  time,  an  article  which  will  be  sold  and  realized  upon 
within  ninety  days,  he  holds  in  his  hands  the  proceeds 
ninety  days  longer  than  he  should  and  the  temptation 
is  constantly  before  him  to  either  buy  more  goods,  often 
beyond  his  needs,  or  to  employ  the  funds  in  some  line  of  specu- 
lation, both  leading  to  undue  expansion  and  often  to  financial 
failure.  It  would  be  well,  therefore,  not  to  be  too  liberal  in 
terms  of  .credit,  even  though  the  development  of  trade  be 
retarded  thereby,  yet  not  unreasonably  chary  of  granting 
terms  of  a  favorable  nature  when  conditions  justify. 

The  National  City  Bank  of  New  York  will  open  a  branch  at 
Buenos  Aires,  Argentine,  and  as  soon  as  practicable  another 
at  Rio  de  Janeiro,  Brazil.  It  is  further  intended  to  open  other 
branches  in  other  countries  as  occasion  requires.  The  bank 
desires  to  do  all  it  can  to  promote  the  increase  of  trade  rela- 
tions, and  through  its  banking  department  offer  a  cheap  and 
effective  method  of  handling  the  exchanges  between  buyers 
and  sellers.  It  is  fully  alive  to  the  inconvenience  probable 
exporters  and  importers  suffer  by  the  lack  of  dependable  in- 
formation of  trade  conditions,  demands  for  certain  lines  of 
goods,  shipping  requirements,  custom  house  regulations  and 
clues,  a  knowledge  of  the  products  of  the  various  countries 
which  could  be  imported  in  the  United  States  to  advantage, 
their  character,  the  avenues  through  which  they  could  best 
be  had,  and  the  numerous  other  branches  of  information  so 
requisite  for  the  proper  handling  of  the  business  obtainable. 
To  permit  of  the  dissemination  of  such  information  among 
American  exporters  and  importers,  it  is  the  bank's  intention 
to  maintain  a  corps  of  trade  experts  at  each  branch,  whose 
duty  it  will  be  to  gather  all  the  data  possible  that  can  be  of 
benefit  and  to  make  it  available  in  an  intelligent  manner 
through  the  columns  of  The  Americas,  which  will  be  issued 
from  time  to  time,  and  special  bulletins  when  deemed  ad- 
visable. Information  of  this  character  will  no  doulrt  be  found 
quite  valuable  and  may  possibly  prove  the  source  of  no 
little  saving  of  expense  to  houses  operating  in  South  America. 
The  service  of  this  corps  will  be  available  to  American  mer- 
chants and  special  reports  can  be  arranged  for  when  desired. 
The  bank  will  establish  a  credit  department  in  each  branch 
and  hopes  within  a  reasonable  space  of  time  to  be  able  to 
furnish  exporters  and  importers  valuable  information  as  to 
the  standing  of  South  American  dealers.  It  may  be  readily 
understood  that  it  will  take  some  little  time  to  perfect  such 
an  undertaking,  but  when  once  the  work  Is  done,  the  service 
should  prove  of  great  value.  The  National  City  Bank 
earnestly  desires  to  cooperate  with  the  business  interests  of 
the  country  and  sincerely  hopes  its  efforts  in  this  direction 
win  do  much  to  stimulate  and  increase  the  present  trade  rela- 
tions we  now  enjoy  with  our  neighbors  to  the  South.  The 
bank  Is  not  unmindful  that  it  is  entering  a  field  with  which 
few  American  financial  Institutions  are  familiar,  that  It  will 
encounter  many  obstacles  and  perhaps  often  suffer  incon- 
veniences both  to  itself  and  Its  customers,  and  that  it  has 
much  to  learn  from  experience.  It  i<nibnrks  upon  the  enter- 
prise filled  with  a  sincere  desire  to  serve  American  trade  as 
advantageously  os  possible.  Us  great  hope  Is  to  do  all  It 
can  to  remove  the  many  disadvantages  our  trade  has  suffered 
from  the  lack  of  American  hanks  in  foreign  countries  and  to 
give  the  "dollar  draft"  Its  well  deserved  standing  In  the  mar- 
kets of  the  world. 

In  conclusion  It  may  not  be  amiss  to  say  thot  the  effect  of 
the  Federal  Reserve  Art  will  be  to  considerably  improve  our 
ability  to  handle  foreign  trade.  Not  only  does  It  serve  to 
mobilize  and  make  more  effective  credit  extension  power,  but 
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it  puts  a  premium  upon  paper  arising  from  actual  commercial 
transactions  and  serves  as  at  least  a  beginning  toward  the 
establishment  in  this  country  of  a  long  needed  discount 
market.  The  Federal  Reserve  Act  marks  the  greatest  step 
forward  we  have  ever  made  in  the  perfection  of  our  financial 
system,  and  though  it  lacks  much  of  completing  the  task,  it 
will  surely  make  many  needed  amendments  so  pronounced 
that  before  many  years  have  passed  it  will  be  so  revised  as  to 
give  to  our  country  the  advantageous  position  in  the  money 
marts  of  the  world  to  which  our  large  gold  stock,  our  re- 
sources, our  abilities,  our  wealth  and  our  great  commerce 
entitle  us. 

AN  IMPROVED  PROTRACTOR  SCALE 

BY    ARTHUR    E     BLOFIELD" 

In  order  to  make  a  protractor  scale  which  can  be  accurately 
set  and  read,  and  at  the  same  time  to  avoid  the  necessity  of 
making  the  dial  very  large,  I  have  recently  invented  and 
patented  a  method  of  graduation  shown  in  Fig.  1.  It  will  be 
seen  that  the  scale  is  graduated  from  zero  to  90,  both  ways 
from  the  center,  by  intervals  of  10  degrees;  and  that  there 
are  ten  circles  on  the  dial  concentric  with  the  outer  circle  on 
which    the    graduation    marks    are    numbered.      Each    of    the 

inner  circles  has  a 
degree  mark  gradu- 
ated on  it  for  each 
Interval  of  10  de- 
grees on  the  outer 
circle,  these  degree 
marks  running 
from  the  center  to 
the  outer  circle  and 
forming  the  inter- 
mediate  gradua- 
tions between  zero 
and  10,  10  and  20, 
etc.  The  concen- 
tric circles  on  the 
dial  on  which  the 
degree  graduations  are  marked,  are  continued  across  the  in- 
dicator and  numbered  from  1  to  9,  thus  making  it  an  easy 
matter  to  read  the  odd  degrees.  Graduated  in  this  way,  it  is 
possible  to  have  a  dial  on  which  the  graduations  are  suf- 
ficiently separated  to  make  it  possible  to  set  and  read  the  in- 
strument accurately;  and  at  the  same  time,  the  dial  need  not 
be  more  than  1V>  inch  in  diameter. 

Fig.  2  shows  a  combination  tool  which  I  have  made,  that 
is  equipped  with  one  of  these  patented  dials.  This  tool  can  be 
used  as  a  protractor,  a  square,  a  depth  gage  or  a  caliper. 
The  method  of  using  the  too!  as  a  protractor  will  be  evident 


^n^ 

r> 

4< 

^^^^^^ 

^  V 

/^ 

/y 

^X/^^-tC^^HT/ 

^xV^ 

X-i 

/y 

>^^X^^X; 

XvSA 

tit 

tl~i 

^^^^ 

^Y\ 

\\ 

^y 

^ 

P) 

Machintiy 

Fie.  1. 


Combination  Tool  provided  with  Improved   Protractor  Scale 


from  the  illustration.  In  this  connection,  it  may  be  men- 
tioned that  for  certain  classes  of  work  where  long  legs  are 
required,  the  scale  A  may  be  drawn  out  to  expose  its  full 
length  beyond  the  end  of  the  blade  B.  Likewise,  the  extension 
C  would  be  set  parallel  with  the  stock  D.  The  tool  would 
then  be  adjusted  to  bring  the  edges  into  contact  with  the 
surfaces  forming  the  angle  to  be  measured.  To  use  the  in- 
strument as  a  square,  the  blade  B  and  stock  D  are  set  at  right 
angles  to  each  other  by  means  of  the  protractor  scale,  and  for 
measuring  large  work  advantage  may  be  taken  of  the  extra 
length  provided  by  the  use  of  the  scale  A  and  the  extension  C, 
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as  mentioned  in  describing  the  use  of  the  tool  as  a  protractor. 
When  used  as  a  caliper,  the  blade  B  and  stock  D  are  set  at 
right  angles  to  each  other — as  in  the  case  where  the  tool  is 
used  as  a  square — and  the  extension  C  is  also  set  at  right 
angles  to  the  stock  D.  The  wing  nut  E  is  then  loosened  to 
allow  the  blade  B  to  be  brought  into  contact  with  the  work, 
after  w-hich  the  dimension  is  secured  from  the  scale  on  the 
stock  D.  For  use  as  a  depth  gage,  the  blade  B  is  set  around 
at  right  angles  to  the  stock  D,  the  wing  nut  being  left  loose 
and  the  end  of  the  blade  B  pushed  down  to  the  bottom  of 
the  hole.  The  wing  nut  is  then  tightened  and  the  depth  of 
the  hole  read  on  the  scale.  In  using  a  combination  tool  of 
this  kind,  many  mechanics  would  doubtless  find  other  uses 
to  which  it  could  be  put. 

*  *     * 

WHEELS  FOR   CYLINDRICAL   GRINDING 

We  call  your  attention  to  the  following  statement  in  the 
article  "Selection  of  Wheels  for  Cylindrical  Grinding,"  by 
F.  B.  Jacobs,  in  the  October  number  of  Machixeey.  "The 
best  and  purest  corundum  is  found  in  Canada.  *  *  *  It 
cannot  be  denied  that  pure  corundum  makes  a  fast  cutting 
wheel  for  most  purposes,  but  owing  chiefly  to  the  prohibitive 
cost  of  the  rtiw  material,  corunflum  wheels  are  not  commonly 
sold  in  eompetition  with  wheels  made  of  artificial  abrasives." 
The  italics  are  ours. 

We  object  to  this  statement,  as  being  inaccurate  and  malici- 
ous. Mr.  Jacobs  is  too  well  acquainted  with  the  grinding 
wheel  industry  not  to  know  the  facts.  Wheels  made  of 
Canada  corundum  (formerly  called  Craig  Mine)  are  in  use 
throughout  the  entire  world.  Corundum  wheels  have  proved 
their  superiority,  not  only  for  a  few  purposes  as  inferred  by 
Mr.  Jacobs,  but  for  a  vast  number  of  grinding  operations. 
Corundum  wheels  are  being  made  in  large  quantities  now, 
not  only  by  us  but  by  a  dozen  other  American  wheel  manu- 
facturers and  they  will  continue  to  be  made.  The  supply  of 
Canada  corundum  is  practically  unlimited. 

Our  output  of  Canada  corundum  wheels  amounts  to  hun- 
dreds of  thousands  of  dollars  worth  annually,  and  these 
wheels  are  sold  in  competition  with  w"heels  made  of  arti- 
ficial abrasive.  We  hold  no  prejudice  against  artificial 
abrasives,  but  on  the  contrary  we  ourselves  make  wheels  of 
artificial  abrasives,  using  both  bauxite  and  silicide  of  carbon, 
as  we  have  found  that  both  artificial  and  natural  abrasives 
have  their  advantages  on  certain  kinds  of  work. 

We  wish  to  correct  the  impression  given  by  Mr.  Jacobs  that 
corundum  wheels  are  passe,  that  they  are  higher  priced  than 
artificial  abrasives,  or  that  corundum  wheels  are  not  and  can- 
not be  sold  in  competition  with  wheels  made  of  artificial 
abrasives.  Being  the  largest  user  of  Canada  corundum  in  this 
country,  and  actually  interested  largely  in  the  Manufacturers 
Corundum  Co.  which  operates  all  of  the  Canadian  Corundum 
mines,  we  know  whereof  we  speak. 

Providence,  R.  I.  American  Emeky  Wheel  Works 

*  *     *  J.   0.   Smith,  V.   P. 

PERSONALS 

otto  Abrahamsen.  treasurer  of  Beaudry  &  Co..  Inc.,  Boston, 
Mass.,  has  returned  from  a  five  months'  trip  through  Europe. 

William  J.  Sansom,  formerly  tool  supervisor  with  the  Hart- 
Parr  Co.  of  Charles  City,  Iowa,  and  later  in  the  employ  of 
the  state  of  Wisconsin  at  Madison,  Wis.,  is  now  instructor  in 
mechanical  practice  at  the  University  of  Wisconsin. 

Carl  H.  Clement,  until  lately  chief  engineer  and  sales 
manager  of  the  Metal  Products  Co.,  Detroit,  Mich.,  has  re- 
signed and  gone  on  the  road  as  sales  engineer  for  the  Bock 
Bearing  Co.,  Toledo,  Ohio,   manufacturer  of  roller  bearings. 

Ellis  P.  Muther,  formerly  Eastern  sales  manager  of  the 
Gisholt  Machine  Co.,  Madison,  Wis.,  with  headquarters  at 
New  York  City,  has  been  appointed  general  sales  manager  in 
charge  of  general  sales  and  advertising  work,  with  head- 
(|uarters  at  the  Madison  office. 

Prof.  Frederick  R.  Hutton.  honorary  secretary  of  the 
American  Society  of  Mechanical  Engineers,  addressed  a  joint 
meeting  of  the  Engineers  Club  of  Cincinnati  and  the  Cin- 
cinnati Section  of  the  A.  S.  M.  E.,  October  15,  on  the  subject: 
"The  Testing  of  Motor  Vehicle  Engines." 

J.  E.  Brandt,  for  a  number  of  years  manager  of  the  Phila- 
delphia office  of  the  Gisholt  Machine  Co..  has  become  associ- 
ated with  the  Swind  Machinery  Co..  Philadelphia,  in  the 
capacity  of  vice-president.  The  Swind  Machinery  Co.  has 
been  appointed  selling  agent  for  the  Gisholt  Machine  Co.  in 
the  Philadelphia  district. 
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WHEN  you  have  stopped  to 
figure  out  what  was  really 
responsible  for  continuous  use- 
ful service  in  milling  machines, 
have  you  ever  thought  of  how 
big  a  part  good  bearings  play? 
Because  this  point  is  not  imme- 
diately noticeable  less  attention 
than  it  deserves  is  paid  to  it. 
Think  this  over  when  you  buy 
your  next  milling  machine. 


Scraping  for  a  Good  Bearing-Not  for  Finish 


Our  New  Book 

"Practiral  Troatise 
on  MillinpT  and  Mill- 
Ihk  .Marhinps"  is 
Ffady.  It  Kivps  you 
the  information  you 
ncfd  to  opcratp  niod- 
prn  milling  machines 
sucrpssfully. 
I'soful  to  opprators. 
sliop  forpmrn.  suppr- 
Intpnrtpnts,  tpchnipal 
srliool  Instnirtorsand 
studPHts.  3.'f2  paKP!< 
-  210  Illustrations. 
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Quality  in  bearings  is  difficult  to  detect  at  once.  Time  is  the  final  test  of 
worth.  Bearings  may  look  alike,  but  constant  service  soon  shows  up  any 
inferior  work  to  the  detriment  of  both  the  machine  and  its  product. 
Our  methods  of  getting  correct  and  properly  aligned  bearings  are  such  as 
to  insure  the  best  of  results.  To  begin  with,  the  iron  that  goes  into  our  ca.st- 
ings  is  hard  and  close  grained,  giving  superior  wearing  qualities.  Bearings 
are  liberally  proportioned  and  solidly  supported.  These  features  are  highly 
important  if  alignments, once  made,  are  to  be  permanent.  Again  in  scraping, 
our  expert  scraper  hands  carefully  secure  full.  Hat,  correctly  aligned  bear- 
ings in  every  case,  thus  insuring  a  high  degree  of  accuracy  and  efficiency. 
Cylindrical  bearings  too  are  finished  just  as  carefully,  and  they  are  pro- 
portioned and  arranged  so  that  as  ellicient  and  durable  a  drive  as  possible 
is  secured  throughout  the  machine. 

That  is  why  B.  &  S.  Machines  remain  accurate  through  years  of  constant 
service,  because  the  bearings — the  life  of  the  machine — are  large,  solidly 
supported,  and  true. 


Brown  &  Sharpe  Mfg.  Co., 
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A  Poweriiil  Heavy  Service  Mflling  Machine 


that  is  rugged  enough  for  the  heaviest  kind  of  milling  is  something  that 
can  be  used  to  good  advantage  in  any  shop  doing  heavy  work.  Railroad 
shops,  engine  builders,  and  machinery  plants  handling  similar  lines  of 
work  will  find  our  line  of  heavy  service  milling  machines  unusually  com- 
plete and  well  adapted  to  their  various  needs. 

Our  No.  .5-B  Heavy  Plain  Machine  shown  above  is  a  good  example  of  this 
line.  The  massive  proportions,  large  bearings,  powerful  drive,  and  the 
general  ease  with  which  a  machine  of  this  size  can  be  handled  make  it 
indispensable  in  a  shop  interested  in  economical  production  of  heavy  work. 
There  are  features  such  as  our  efficient  speed  and  feed  changing  mechan- 
isms, automatic  fast  feed,  locking  device  for  back  gears,  fine  adjustment 
for  the  spindle,  and  many  others  which  mean  better  work  with  less  effort 
for  the  operator.  Can  you  use  such  a  machine?  Think  it  over  and  write 
for  descriptive  literature. 


No.  5  B  Heavy 

Plain  Milling 

Machine 

Capacity:  longitud- 
inal feed,  50";  trans- 
verse feed,  12";  ver- 
tical feed.  21".  Either 
•automatic  or  hand. 
Size  of  table,  81"  x 
I'l".  Working  sur- 
face, 6S"  X  21". 


Providence,  R.  I.,  U,  S.  A. 
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George  W.  Kerr,  for  a  number  of  years  automobile  body- 
engineer  of  the  Stevens-Duryea  Co.,  Cliicopee  Falls,  Mass., 
has  resigned.  I'pon  leaving,  Mr.  Kerr's  associates  and  em- 
ployes gave  evidence  of  the  high  esteem  in  which  he  was  held 
by  presenting  him  with  a  beautiful  jeweled  Knights  Templar 
charm,  together  with  their  best  wishes  for  future  success. 

Frederick  W.  Gates  has  resigned  the  position  of  publicity 
engineer  with  the  Greenfield  Tap  &  Die  Corporation,  Green- 
field, Mass.,  the  resignation  taking  effect  November  1.  Mr. 
Gates  will  open  an  office  at  30  Church  St.,  New  York  City, 
for  a  sales  and  advertising  service  limited  in  its  scope  to 
mechanical  subjects.  His  familiarity  with  mechanical  de- 
tails and  knowledge  of  technical  data  fit  him  for  giving 
service  to  clients  in  the  mechanical  field. 

Samuel  InsuU.  president  of  the  Chicago  Commonwealth 
Edison  Co.,  Chicago,  111.,  recently  donated  $6000  to  the  Frank- 
lin Institute  of  Philadelphia  for  the  maintenance  of  a 
Franklin  gold  medal  which  was  thereby  founded.  The 
Franklin  medal  is  to  be  awarded  from  time  to  time  in  recog- 
nition of  distinguished  achievements  in  science  and  tech- 
nology. The  medal  was  designed  by  Dr.  R.  Tail  McKenzie  of 
the  University  of  Pennsylvania:  it  bears  on  the  obverse  a 
medallion  of  Benjamin  Franklin  taken  from  his  portrait  by 
Sully. 

*     #     * 

OBITUARIES 
Erwin  Riecke,  brother  of  Herman  Riecke  of  Ernst  Krause, 
Vienna,  was  killed  in  battle  near  Verdun,  France.  He  was 
well  known  among  the  machine  tool  trade  in  the  United 
States,  having  been  employed  by  Lodge  &  Shipley  Machine 
Tool    Co..    Cincinnati-Bickford    Machine    Tool    Co.,    Cincinnati 


Milling  Machine  Co.,  and  other  Cincinnati  concerns.  He  had 
recently  arranged  to  handle  the  Lodge  &  Shipley  line  in  some 
parts  of  Europe  in  connection  with  the  company's  agents 
there. 

Edwin  Hawkridge,  president  of  the  Hawkridge  Bros.  Co., 
Boston,  Mass.,  died  October  21  of  Bright's  disease,  aged  sixty 
years.  He  was  born  at  Valley  Stream,  Long  Island,  N.  Y., 
and  first  entered  the  steel  business  with  Hogan  &  Burroughs, 
New  York  City  in  1877.  He  went  to  Boston  in  1881  as  man- 
ager of  the  steel  department  of  Fuller,  Gaynor  &  Fitz.  Witli 
his  brother,  John  F.  Hawkridge,  he  started  the  firm  of  Hawk- 
ridge Bros,  in  188S,  which  was  incorporated  in  1909  under 
the  name  of  Hawkridge  Bros.  Co. 

Charles  S.  Stallman,  president  of  the  Pacific  Coast  Tool  & 
Supply  Co.,  San  Francisco,  Cal.,  died  September  24  after  an 
illness  of  but  five  days  of  pneumonia.  Mr.  Stallman  was 
well  known  in  the  machinery  trade,  and  his  many  friends 
both  East  and  West  will  regret  to  hear  of  his  untimely  death. 
He  possessed  the  qualities  that  win  friends  and  make  for 
success.  His  business  was  practically  wiped  out  by  the  fire 
and  earthquake  in  San  Francisco,  but  on  the  ruins  he  and 
his  associates  had  again  built  up  a  successful  business. 

Spencer  Van  Cleve.  treasurer  of  the  Erie  Foundry  Co., 
Erie,  Pa.,  died  September  29,  following  an  illness  of  eight 
weeks  with  pneumonia,  aged  forty-five  years.  Mr.  Van  Cleve 
was  a  graduate  of  Princeton  University,  and  became  inter- 
ested in  the  Erie  Foundry  Co.  when  it  was  a  small  concern 
with  a  capital  of  only  $10,000.  He  was  made  president  of 
the  company  at  that  time,  and  was  successful  in  building  up 
the  business.  At  the  time  of  his  death  he  was  also  vice-presi- 
dent of  the  Duntloy  Products  Co.  and  the  Fulton   Mfg.   Co. 


COMING    EVENTS 

December  1-4.  Annii.il  nifftins  of  tin-  American 
Society  of  .Mc.hanical  EnRlneirs.  New  York  Cit.v: 
Knglncerlng  Societies  Hide..  29  W.  .TOth  St.,  head- 
qaarters.      Cfllvin    W.    Hlcc.    secretary. 

December  9-12. — Eighth  annual  convention  of 
the  National  Society  for  the  Promotion  of  In- 
Onutrlal  Erturntlon.  Itichmond.  Va.  C.  A.  Prosscr, 
secretary.  Ho  W.  4L'nd  St.,  New  York  City. 

December  12-19 — Second  International  Exposition 
of  Safety  and  Sanitation.  Grand  Central  Palace, 
New  York  City.  F.  W.  Payne,  manager.  Depart- 
ment of  Elhiblts.  29  W.  39tll  St..  New  Y'ork  City. 
The  exhibit  offers  the  opportunity  to  manufacturers 
of  safety  and  sanitation  devices  to  bring  their 
products  to  the  attention  of  large  numbers  ad- 
rantageonsly.  Ijist  year  110.000  attenifed  the  ex- 
position and  the  attendance  expected  this  year  is 
alKiut   123,000. 

SOCIETIES,   SCHOOLS    AND 
COLLEGES 

American  Society  of  Hecliauical  Engineers,  20 
XV.  39lh  St..  New  York  City.  Condensed  cata- 
logue of  mechanical  e<|ulpnient.  307  pages,  6  by 
9  inches. 

The  Franklin  Institute  of  the  State  of  Fenn- 
•ylvania,  Philadelphia.  Pa.  Year  Book  for  1S14. 
1U4  pages,  G  by  S)  Inches,  containing  a  list  of  of- 
Beers,  committees  and  menibership  of  the  InstI 
lute,  and  a  historical  note  relating  to  the  work 
that  has  been  done,  as  well  as  the  1014-10].'i  lec- 
ture  program. 

NEW  BOOKS  AND  PAMPHLETS 


pi-rlmcnt  Station  ot  the  Iowa  State  College  of 
Agriculture  and  Mechanic  Arts,  Ames,  Iowa, 
as    Biilli'tin    37. 

Statistics    of   Railways    of   the   United   States,    1900- 


1912. 


G    by    0    Inchc 


im  of  statistics  pertains 
■ailway  mileage:  capital, 
revenues,     expenses     and 


ing. Picture     Theaters. 

41)    pngi 

«        Pul.l:»hc,l    by     the 

Traveler! 

.    Hartford.    Conn. 

Practical  Handbook  for  Beet'tutar  Chemiits.  By 
Wprn.r  Moollrr-Krnim.-.  140  pnKOM.  11)  niiiH 
trnllonR.  rittilNhrxl  liy  tli4-  Diniiilral  rtibllsli 
In?   <■<»..    KflMton.    I'a.      PrUr.    fl.sr.. 

Vnit«d  States  Coals  ATailabla  for  Export  Trade, 
Ity  Vnn  H.  Manning,  ir.  pfidrfi.  G  tiy  0  lncti«<(i. 
fnbllshrd  by  ili<>  Itiiroan  of  Minos.  I>r'pnrlmpnt 
of  iho  Intrrlor.  Wnnhlnfrton.  I».  C.  an  BuIIp 
tin    70. 

Hints  oa  Coal-mine  Vontflation.  By  J.  J.  Itut 
IfrlKc-  T2  piKfti.  r,  )>v  0  Incbcfl.  PiiMlsliPfl 
l.y  tl.f  Itiir.nii  of  Mlnm.  Iiipnrtnicnt  of  thr 
Intpflor.  WonhlnKton.  h.  C,  an  Mlnom*  Clrcii- 
tsr   10. 

Thermal  Properties  of  Steam.  By  (i.  A.  Oood- 
'•nmigh.  60  png''".  0  by  0  Inrlirtt.  in  dln- 
ursm*.  Pnhllshpd  by  tbc  Knglnrrrlng  Kxperl- 
mrnl  StsMon.  rnlT«T«My  of  IlllnnU.  trbsna. 
111..    »n    BiiBrttn    T.V       I'rirr.    X'*    rrnln. 

A  Study  of  the  Oxidation  of  Coal.  Br  Ilnrnro  C. 
I'ortPr  nnrl  O  I'.  Ilnladm.  .10  |ingp«.  (1  by  9 
Inrhc*.  12  Mli)*1rntlnn«.  I'liMliihrd  by  the 
Bnrre.i  f.f  Mln...  Pi-i-iirtinrnt  of  thr  Interior. 
WeshlnBl'.n.     n.     (V.     n«     Irfhnlrsl     I'spff    CV 

The  ExploalblUty  of  Grain  Dusts.  By  Pavid  J. 
Brlre  aii'l  MarolO  II.  Brown.  M  psgp*.  (i  by  0 
InfhM.  nin-trstcfl.  Piihlltihrfl  by  Mlllorp- 
Commit  |p)>  of  imrrslo.  \  y.  Owrge  v. 
I  rbsn.  ««•rT.^terT.  'irnrgr  |  rbsn  Milling  Co., 
Bfiffslo.    N      T 

Illomiaatln«  Power  of  Kerosenes.  By  Wlllism 
Kiinrrlh.  ai  psawt.  5%  by  fl%  Inchp*  tl 
hiAtratPfl.       rnblUbrd    by    the    Englnrpring    Kx 


the     Biironu     of     Kiiilw 

ton.   I>.   C.   as  Bulletin 

Tills    valuable    compendii 

to    population    and    area:    i 

securities    and    dividends ; 

taxes;  employes  and  compensation;  equipment; 
freight  trnflic  statistics;  and  passenger  traffic  sta- 
tistics. The  data  is  segregated  by  areas,  classes 
of  employes,  locomotives,  cars.  etc..  and  hence  is 
a  mine  of  information  on  subjects  difficult  to  flud 
in    ordinary   statistical   records. 

Die-making  Practice.  4G  pages.  6  by  9  inches.  36 
illustrations.  Pulilished  by  the  Industrial 
Press,  New  York  City.  Price.  25  cents. 
There  are  too  few  good  books  on  die-making 
and  punch  and  die  work.  This  t)OOk.  which  is  No. 
i:n  of  Maciiinkky"8  Reference  Books,  will,  there- 
fore, be  welcomed  by  those  Interested  in  this  sub- 
jert.  It  cOTitalns  a  great  deal  of  practical  In- 
forn)atlon  on  die-making,  and  descriptions  of  tools 
userl  In  multlple-plnnger  presses.  Sub- press  die 
construction  Is  also  dealt  with,  and  the  making  of 
one  piece  armature  disk  tools  is  described  in  detail. 
'I'lie  book  is  es)>ecially  adapted  for  toolmnkers  and 
t(>nt-des));n<>rs  and  will  appeal  to  those  responsible 
for  pnxluetlon  I)y  means  of  punches  and  dies. 

Pattern     Uaking.       By     Frederick     W.     Turner    and 
PftDlel   G.    Town.      114   pages.    4%    by    7   Inches. 
88    Illustrations.      Published    t>y    John    AVIley    & 
Sons.     Inc..     New    York    City.       Price.    $1    net. 
This    little    book    Is    not    Intended    primarily    for 
llie     general     patternmaker,     but     rather     for     the 
yonnger    members    of    the    craft    and    other    learners 
of    the    trade.       It    deals    with    general    trade    rela- 
tions     and      qunlillcations      of      the      patternmaker; 
foundry     and     mnchlne     shop     practice;     allowances 
and    their    eftert    on    patterns;    bench    machine    and 
special    tools;    lay-outs    and    templets;    materials    of 
eonstrucllon,     fastening    and    finishing    of    patterns: 
types     of     patterns:     core     prints;     construction     of 
pattfrnfn;     eore-hoxes    and    cores;     skeleton    patterns 
and   sweeps:   and   speolalUntlon    In    the   pattern   shop 
and    foundry. 


Gaging  Tools  and  Methods.  By  Kra 
4N  pages,  n  bv  It  liM-hrH.  W  Itlu 
INbed      by      the      Inihistrlnl      Pre; 
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Sheet   Metal   Working.     By    K.    OeorgI    and   A.    8rhu- 

brrt.       1«0    pna.-s    r.H     bv    H\     Inches.       125    11- 

histralions    and    Iwn    folding    plates.       Publtshoil 

by    8i^>ll.    rirronwnoil    A    }4on.    I^ndon :    and    B. 

Vsn    Nostrand    \    Co..    Now    York    City.      Prior. 

«3. 

This    book    on     sheet     metal     working.     Irsnvlatod 

from    the    German.    Is    Intended    for    tho    Inslntrtlon 

I'f     beginnors.        It     comprises     rutting,      punching. 

•  ••'iiding,    folfltng.    preaalng.    drawing    nnd    embossing 

mptnl«    and    maohlnorr    for    same,      Tho    first    chap 

tor     giTos     a     brief     blstorr     nf     the     Inm     and     «heo! 

m.-rnl    worWIna    ln.hi»)rv,    iiikI    Ih.n    (Iw    profx^rl'r.    nf 


metals  are  taken  up.  following  which  Is  a  chapter 
on  devices  and  machines  for  bending  bar  Iron, 
etc.  Treadle  presses,  foot  presses  anti  tools  for 
same  are  described,  following  which  ore  chapters 
on  curling  and  Hattenlng  sheet  metal,  raising  and 
hollo  wing,  slot  punching  machine,  machines  for 
making  cutting  tools,  press  tools  for  makiug 
W.I  tor  pails,  bnrr  trimming  device,  clamps,  roll- 
ing,   tool   materials,   etc. 

Patents.  48  pages.  6  by  0  Inches.  Published  by 
the  Industrial  Press.  New  York  City.  Prii-v. 
25  cents. 
This  book,  which  Is  No.  134  In  Maohinert's 
series  of  25-cent  Reference  Books,  deals  with  the 
principal  provisions  of  the  patent  law,  the  pro 
ce<rure  In  obtaining  patents,  and  covers  In  detail 
actual  and  constructive  patent  Infringements. 
Many  of  the  provisions  of  the  patent  law,  in  their 
legal  form,  are  rather  obscure  to  the  average 
reader.  In  this  book  these  provisions  have  bem 
explained  In  n  popular  manner,  nnd  numerous 
examples  of  the  workings  of  the  patent  laws  ha^»* 
been  given.  Every  mechanic  will,  at  some  tlnn- 
In  his  career,  meet  with  conditions  where  knowl 
edge  of  the  patent  law  is  necessary.  He  will 
either  want  to  apply  for  a  patent  himself,  or  to 
acquire  a  patent  owned  by  somebody  else;  or  be 
may  be  in  doubt  as  to  whether  or  not  he  Is  In- 
fringing somebody  else's  patent.  This  iKiok  will 
prove  of  considerable  value  under  all  of  theso 
conditions. 

Examination  of  Lubricating  Metals.  By  Thomos 
B.  Stillman.  129  pages.  6  bv  0  Inches.  116 
Illustrations.  Published  by  the  Chemicnl 
Publishing  Co..  Easton.  Pa.  Price.  $1.2r.. 
The  cUWeucy  and  durability  of  machines  are  to 
n  large  aegree  ofTected  by  the  kind  of  lubrlcat 
Ing  oil  used  on  their  bearings.  The  Importanoo 
of  efhcient  means  of  testing  lubricating  oils  can. 
therefore,  hanlly  be  exaggerated.  This  work, 
which  Is  based  on  many  years  of  experience  of 
the  author,  deals  with  specific  gravity,  cold  te*-t. 
viscosity.  Iodine  absorption,  flash  and  tin  tesf<*. 
acidity,  Maumene's  test,  cohir  reactions  of  oIN 
with  nitric  and  sulphuric  nobis,  separation  of 
mineral  from  a  vegetablo  or  animal  oil.  gum- 
ming and  sulphur  tests,  tests  for  water,  test  for 
gasoline,  cnrlton  residue  test,  microscopical  ex- 
amination, fixed  cnrtwn  in  oil.  estimation  of 
pnratnn  In  mineral  oils,  soap  test,  greases,  eo 
ofllolont  of  friction,  value  of  graphite  as  a  lubrl- 
oBut,  fuel  oil  specifications,  etc.  An  tmusuni 
feature  of  the  work  Is  quotations  of  wholoale 
prices  of  various  substances,  many  of  which  are 
u^od   In   lubricants. 

Practical  Iron  Founding.  By  J.  O.  Homer.  400 
pages,  'i  by  7  Inches.  38.1  Illustrations.  Pub 
llsbed  by  |i.  Van  Nostrand  Co..  New  York 
City,  and  Wbitaktr  A  C^..  l.ondon.  Price.  92. 
This  Is  the  fourth  edition  of  a  work  on  the 
principles  and  prnotlce  of  ln>n  founding,  writloii 
both  for  the  student  nnd  the  prnrtlcal  man.  Bur 
Ing  recent  years,  great  changes  have  taken  plao.- 
In  Iron  foiiiiiUng  nnd  the  fourth  eilltlon  has  beou 
doubleil  In  slae  In  nnlor  to  doal  adequately  wit'i 
the  Inq  ntrenients  such  as  machine  molding,  etc.. 
that  ha^e  been  doToIopo.1.  The  c<mtents  deal  with 
principles;  molding  sands  nnd  their  preparation: 
molting  nnd  looting  of  Iron;  cupolas,  blast*  and 
ladles;  the  equlpnu-nt  of  foundries;  molding  bo\r- 
nnd  lo4ds:  shrinkage.  curving.  fractures  nml 
faults;  principles  of  green  sand  molding;  exampleii 
of  groon  snnd  molding;  dry  sand  molding;  cores; 
hmm  work;  elemonls  of  machine  molding:  mold 
Ing  ninohlnes:  mnchlne  moldeit  gears;  sand  mix- 
turns,  etc.  The  work  Is  of  a  strictly  practical 
rhflrncter.  containing  many  Illustrations  and  l>elng 
nne    that    can    b.-   rommmended    to   all    In    neeil    of   u 
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GRIND  RIGHT 

Milling   Cutters   must   be    ground    with    the    correct 
clearance  to  give  maximum  production 

The  Cincinnati  No.  2  Universal  Cutter  and  Tool  Grinder 

rapidly  and  correctly  sharpens  all  styles  and  sizes  of  milling  cutters  within  its  range 


Clearance  angle  for  all 
cylindrical  cutters  is  read 
directly  from  the  swivel 
head. 


Spiral  Mill 


End  mills,  face  mills,  etc., 
held  for  sharpening  opera- 
tions just  as  they  are  held  in 
the  milling  machine  spindle. 


12"  Face  Mill 


Equipped  with  cylindrical, 
internal  and  surface  grind- 
ing attachments,  it  grinds 
all  work  in  the  tool-room. 


Circular  Grinding  Attachment 
Automatic  Feed 


Motor  driven  entirely  self- 
contained.  Countershaft 
driven  requires  only  one  belt 
from  line  shaft. 


^  ^^ 


No.  2  Grinder  Motor  Driven 


New  catalogue  gives  complete  details 

THE  CINCINNATI  MILLING  MACHINE  COMPANY 

CINCINNATI,  OHIO,  U.  S.  A. 
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ITess.    N.'w    York   Clty.^    Prico.   25   cenls^ ^-^'-y     »'■'''' 
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Special 


the  directions  for  the  design,  construction  and  ap- 
plication of  the  l»rlng.  recossins.  adjustable  and 
mnltlile  turning  tools  lllnstrated  and  descrihMl  In 
this  Look,  which  Is  No.  128  of  MAciiiNEnT'.s  liefer- 
ence  Itooks.  will  be  found  of  great  value.  The 
book  is  made  up  of  articles  on  this  subject  pub- 
llshr.!  hy  the  author  In  M.»ohineiiv  during  the  past 
year.  These  articles  describe  fundamental  prlncl 
pies  and  constitute  the  most  nearly  coniplet 
script  ons  of   tools  and  dcvi 

Ing  npcraflons  ever  published.  The  devices  shown 
and  described  are  examples  of  design  actually  em- 
ployed In  practice  and  successfully  applied  to  pro- 
dnctlve  work  In  a  great  number  of  manufacturing 
establishments.  The  book  contains  complete  draw- 
ings and  descriptions  of  thirty-three  different  tool- 
ing arrangements  and  tool-holding  devices  actually 
used  In  practice  to  Increase  production  and  facili- 
tate the  toming  out  of  accurate  work. 
Hendricks'     Commercial     Register     of     the     United    bulW 

States,      inoo    pnses.    7'i    by    10    inches.      Pub-    - 

lished  by  the  S.  E.  Hendricks  Co..  Inc..  New 
York  Citv.  Price.  JIO.  carriage  prepaid. 
Tlie  twenty-third  annual  edition  of  Hendricks' 
Commercial  Kegister  of  the  United  States  for 
buyers  and  sellers,  is  the  most  complete  edition 
of"  tills  w-ork  that  has  been  published.  Many  new 
features  have  been  added  to  enhance  its  vahie.  and 
thousands  of  trade  names  and  titles  of  IdcntiBca- 
tion  have  been  Inserted,  and  numerous  duplications 
ejfnnged.  The  "Assistant  Bu.ver."  formerly  pnb- 
llshrii  by  the  Sullivan  .^System,  has  been  incor- 
porated with  the  Commercial  Register,  and  tlie 
entire  work  lias  been  revised  and  improved  in 
details.  It  contains  about  ii.iO.OOO  names  and  ad- 
dresses,   and    upward    of    4.'). 000    business    classiBca- 


exemplify     genorul     principles.       In     preparing     tliis 
iMKik.    the  author,  who  is  well  known   as  the  author 
of    M.u-iiiNERv's    25-cent    Kefcrence    nooks    on    ma- 
rlilnc    tool    operation,    has    made    use    of    much    of 
llie    material    published     in     Iteference    Itooks    Nos. 
»l.    92    and    93.    which    appears    here    together   with 
a    great    amount   of   additional    information    on   mod- 
dealt     with        Special     attention     Is     given     to     tne    em    boring    and    turning    methods.      The    book    con- 
ilefects    in 'hobs    and    the    means    by    which    these    tains    sections   on    the    following    subjects:      The   en- 
ran    be    partially    or    wholly    avoided.      One    chapter    ..-iue  lathe;    turning  tools  and   cutting   speeds;    taper 
ileals     with     special     hob     tooth     shapes,     inclmling     turning;     special     tummg    oper 
application    of    the    hobbing    process    to    the    cutting     llni 
i>f     ratchets,     spline     shafts,     square     shafts,     etc.     bor 
still     another     chapter    deals     with     the     impi)rtanl    and    their   use. 

subject  of  centering  the  hob  In  gear  hohblng.   show-    Science     and     Practi<!e     of     Hanagement.       Ity     A. 

de-    ing     how-     the     effect     of     defective     hobs     may     be  Hamilton    Church.     .''^5   pages.    .'    by   7Vi    inches. 

fnr   fiirnlnir   nnd   bor     iliniiuuted    by     the    careful    application    of    a     few  Published     by     the     Engineering     Magazine    Co.. 

for   turning   and   oor     ^.  _^^^^^    ^^^^^       ^    comparison    between    the    hobbing  x,.vv    york   City.      Price.    »2. 

and     milling    of    gears    is    also    given.       The    book         rhe    literature    on    shop    management    is 
should    be    of    interest    to    all    mechanics    having    to    |„g    ,|„|te 
•  lo    with    gear   cutting   or   gear   bobbing. 
Heat-treatment  of  Steel.     278  pages.  C  by  9  Inche 
7.'!    Illustrations.      Published    by    the    Industrial 
Press.    New    York    City.      Price.    I^..^^ 
In    the   development    that    has    taken    place    In    the 
nii'ihods    and    processes    pertaining    to    the    machine- 
trades  during   the   past    fifteen   years,    most 
.   niarkable     changes     have     been     wrought 
heat-treatment    of    steel.    Including    the    hardening, 
tempering,     annealing     and     caaehardening     of     the 
vnr  ous     kinds.       This    book     places    on     record     the 
Uiodern    methods    now    employed    in    the    heat-treat- 
ment  of   steel   and    includes    also    a    treatise   on    the  ^  ^,    management    and 
methods     used      for     measuring      the     hardness     of    '""               » 

metals    by    the    various    hardness    testing    apparatus    ^>^  functions.       In    the    first    part,    the    author 

that     have^  bect.     <l"eloped     ,,,      Ills    count  y     and    „Jf;„^f„    ,^^    ,^.„  ,    instruments    of    manage- 

abroad.       Special     attention     has    been    g «"     '»    »    „,^„,     „,p    organic    functions    of    manufactnrinf    or- 

"ip^.^.  Hi:r€35iSE^=  ?s^r™;id";^e--aX.Ci^a^or.;-r  .^ 

treatment   given    to   electric   hardening   furnaces   and    "^^,"__"  -   *      ■ 

sehardenlnK       hy       carhonac 


thread  cut- 
thc  lathe;  turret  lathe  practice;  vertical 
mill     practice;     horizontal     boring     machines 


becom- 
itcnslve   and   a   large    variety   of    princi- 
theories  and   views  on   the  cBlcIent   conduct  of 
Industrial    enterprises    have    been    set    forth.       The 
est    work,     by    Mr.     Church.     Is    well    worth     the 
ention      of     general      managers,      superintendents 
1    students    of    practical    economics.      It    Is    based 
the   proposition    that   manufacturing   activity   can 
analyzed    Into    certain    well    defined    factors    and 
Th'     Hint     the     principles     of     the     art     of     management 
can    be    reduced    to  one   of    three    main    groups,    viz: 
1 1 1    The    systematic    accumulation    and    use   of   ex- 
tn-rlence;    {-)    the    economic    control    (or    regulatUuiI 
of   effort;    (3)    the    promotion   of    personal    effective- 
ness.    The  work   Is  divided  into  two  parts,   the  fir 
re   of    management    an 
second  "with    tlie    practical    organization    of    IM< 


The    ganizing    the    functions   of   design,    equipment,    ope 
and   comparison,    and    the   installation    of   the 


dresses,    and    upward    of   4.).u««   Dosiness    ciassinca-    ■>■      >,.=>........ .....h      .-^       .      "7    ,,.„    i,.Ji.    „o^    i.e    nliou    and   comparison,    and    the   installation    ot    tne 

tU.ns.      An    indication   of   the   extent  of    the   work   Is    best    idea     of    tl...    conten  s    »'      ^' ^/?°^ .  "".Z.:™    function    of    control.      The    principles    and    the    rela- 
the    fact    that    1.18   pages   are    required    to    index    its    obtained     from     the     various     '^''"l'«'''^„,^™.<'^„"5,'^°    ,i„ns   set    forth    are   to   some   extent    illustrated    and 


The  work  needs  no  introduction 
biivers.  having  been  In  existence  nearly  a  quar- 
ter of  a  century.  It  Is  used  extensively  through 
out  the  United  States  and  many  foreign  countries 
by  corporations,  associations,  manufacturers,  ex 
porters,  purchasing  agents  and  sales  managers, 
an<l  can  he  heartily  i-ccom 
s    sort. 

Piercing    Dies,     4R   pages,    6 
illnstrations.       Published    by    ,•] 
ss.     New    York    Cit.v 


work  ot   tl 

Hodern    Blankidg    and 

hy    9    Inches.       41 

the    Industrial    I'l 


Punches  and   dies   ar 


follows:  llnrdening  Carbon  Steel;  Heating 
he  Steel  for  Hardening;  Quenching  and  Temper- 
ng:  Heat-treatment  of  Highspeed  Steel:  Ileat- 
rcntment  of  Alloy  Steel;  Heat-treatment  of  Steel 
IV  the  Electric  I'urnace;  Metallic  Salt  Hath  and 
discellancons     I'vpcs   of    Electric    Furnaces:    .Miscel- 

^ed-ii-  ^"^U,,    l;;-"^JJr"Hy^..^!r''1leal"rSnr^""Sl:?l    ^^t^to^Tl^t^    "- 
Castings,    etc.;    Cnsehardcning;    New    Caschardening     Iclligent    control   of   his   business. 
Methods;     llent-treatnient     of     C.oars     for     Machine    Foremen   and   Accident   PreTention.     SO   page: 
Tools;    and   Testing    the   Hardness  of  Metals.     As   a 
reference    book,    giving    specific    and    detailed    rtrec- 
tions   for   the  h.-al-ticatnient  of   steel,    the  book    can 
be   thoi-onghlv    r.-.  nniniciulid. 


ade  clear  by  means  of  colored  diagran 
harts  printed  on  Inserts.  The  work  Is  not  one 
o  be  recommended  to  the  individual  who  wouhl 
xtract  from  It  a  ready-made  system  of  mauage- 
iient  to  apply  to  his  particular  case,  but  it  coii- 
aiiis  much  food  for  thought  for  him  who  -would 
the    In 


4   by 


0    inches 


lers    In 


Spiral    and    Worm    Gearing.       271    pages.     0 

inches.       nj     illustrations.       I'liblishcd     b.v 

Industrial   Press,    New  York   City.     Price,   ; 
■Iho    sul>Ject    of     spiral     and     worm    gearing    has     Ing  which   the  liody  of  the  work   li 
often    been    presented    in    so    theoretical    a    manner    betlcally.     thus    making    referenc. 


made  in  such  a  variety  of 
designs  and  for  so  many  different  puri  oses  that 
It  is  dlHIcult  to  treat  the  subject  of  die  con- 
struction and  design  In  a  general  w-ny  nnd  present 
fundamental  principles  that  can  be  applied  iiiii- 
Tersally  In  the  art  of  die-making.  For  tliat 
rea.son,  die-makers  in  describing  their  luethOils 
have      almost      Invariably      confined      tlieniselves      to 

ape-:flc    die    designs    Instead    of    attempting    to    deal    _.         .  . 

with      uncertain      theories.        These      examples,      by    principles    of    the    design    and    calculation    of 
being    proierlv     dassilled.     can    be    made    of    great    and   worm  gearing  in   such  a  way   that   they 

practical    value    I ause    they    show    what    has    been    readily    understood,    wltiiout    resorting    to 

accomplished  nnti  suggest  methods  for  other  classes    theoretical   treat 

of      work.         The      book      under      review,      whi.h      is 

M*riilxCfiT'»    Iteference    Ih.ok    No.    l.'!2,    describes    a 

jtreat    number    of   designs    of   blanking    and    piercing 

dies    laid    out    according    to    ttie    most    inmlern    ap- 

pro\»'d    mrlhwls.      Special    attention    has   be-n    given 

to  sectional  punch   nnd   die   construction.      The   tools 

described    are    Illustrated    by    numerous    engravings 

showing     the     exact     methml     of     design     nnd 

strnctlon.      The    subject    Is    handled    In    a    way 

will    meet    the    refinn-nients    of    loiilmakers.     tool- 

de-igners.    and   olhcrs    resronsihle    for   the  successful 

application   of   punches   nnd   dies. 


Published    by     the 
Hartford.    Conn. 
The    booklet    Is    based    upon    the   extensive    experi- 
ence   of    the    Travelers    Insurance    Co.    in    accident 
prevention    work    nnd    will    he     found    of    practical 
help    In    mnnnfacturing    plants    generally    In    secur- 
ing   i-ooperation    of    the    foremen.      The    relat'on    of 
foreman    to    the   employe    is    discussed,    follow-- 
nged  alpha- 
»ny    desired 
that  many  have  assumed   it   to  be  very  difficult   to    information    easy.      The    contents    are    Indicated    by 
master.       It    is    possible,     however,    to    present    the     the     following     heads.       Acids;     air.     alcohol;     --•' 


al  flcial    respiration;    belting;     belts;     blasting;     blood 

'an  lie  poisoning:     boards;     boilers    and    other    stcnin     ap- 

hlghly  paratus;    breathing;    building;    caisson    work;    care- 

nt;    and    in    preparing    this   book,  lessness;      caustic;      clinins;      chemicals;      chipping; 

Ihe   first   consideration    has   been    to   treat    the   sub-  cleanliness;  clothing  and  hair;  compressed  air;  con- 

Jcct    In    such    a    w-av    as    to    meet    the    practical    re-  strnctlon     work;     i-onveyors;     cranes;     cuts;     dash- 

iiulrements    of    the    machine    building    trade.      As    a  pots;    demolition;    devices,    safety;   digging:    docloni; 

result,    mere    theorv    nnd    nc-ndeniic   discussions    have  doors;     dust;     dynamite;    electrical     apparatus:     ele 

been    uvoldeil:    the    rules,    formulas   and    instructloBS  vators;    emery    wheels:    engine    rooms;    excavations: 

are     illustrated     with     engravings     whenever    neces-  explosives:    eyes;    fans:    fire    precautions:    first    aid: 

snry.    nnd    numerous    exnmplcs    are    given    to    show  fioors     and     passageways;     foot-boards:      foreigners: 

con     their    application     to    problems    met    with    in    ma-  funics:      gas:      gasoline:      gears;      glass;      goggles; 

thai    chine     design.       The     scope    of     tlie     book     can     be  governoi»jtgrlndlng     wheels;     grindstones;     guards: 

most   easily    understood    bv   giving    tlie  headings  of  hair;    holsfing    machinery;    hooks;    ice;    Idling:    In- 

thc    twelve    chapters    of    which    the    book    consists:  juries;     iusiectlons;     instruction;     Interpreters;     In- 

Prlneipal      Itules      and      Formulas      for     ties'gnlng  loxlcatlon:     Jacks:     Ja:ian:     lacquer;     ladders:     law 

Spiral  Gears— Fnrmulns   for  Special  Cases  of  Spiral  nnd    ordinances;     light:     machines    and    machinery: 

Oenr       Design— Herrlngbime       Cears— Methods       for  materials,   storage  of;   metal  scrap:   nails;   neatness: 

ted.      Published    by    Forming     the     Teeth     of     Spiral     nnd     Herringbone  oiling:    painting:    panics;    pnssagewa.vs;    physicians; 

lolls.    Minn.     Price,    c-nrs     llohs    for    Spur    nnd    Spiral    Gears— Calcnlat-  platforms:      poisons:      pulleys:      railings     and     toot- 

il    In    leather,   »,1.        ing    the    llinienslons    of    Worm    Oenrliig — Allowable  boards:     railroad     dangers:     respiration,     arlinclnl; 

ro    parts,     the    first    Nmil    and    Elllclencv    of    Worm    Gearing— Design    of  respirators;    roofs;    rope;    rulibish:    rules:    runways; 

exiierlineuts     ensllv    Self-locking    Wnrin  g.ai-s    -Hlndlcv    Worm    and    Gear  safety   hella:    safely  devices:    safety   stops:    saultnry 

lonstrallons 'in    sci     L. Methods   for  Forming   Hie  Teeth  of  Wormwheela—  conditions:      scaffolds     an.l     stagings:      scrap-      -»•- 

Ireless   com-    (inshing     and     Ibiliblng     a     Woini-wlicel— Hobs     for  screws;     shafting;     shoes 


Ezperimenti,      I!y    Philip    E.    Edel 

.-■1',    hy    -*,    Inches,      lllnstratr 

Philip    K.    Kdelinnn.    Minnei 

iHinnd    In    cloth,    $l..~>0;    lioui 

The    work     Is    divided     Into     t 

part    lieing    devoted    to   selected 

carried    out.     which     Include    de 

rn<^.    physics,    chemistry,    electricity „     

mnnlcallon     and     mechanics.       The     second     part     Is    Worm-genrs.      The   iKiok    Is  one    whldi    cnn    be    thor-     sll 
devoted    10   the   principles   of  original    eiperlinenllng    onghly  recouiniended   to  anybody  Interested   In  spiral 
In    science.    Invention    and    Ihe    Industries.      Chapters    anil    worm    gearing,    as    It    places   on   record    a    great 
are    Included    on    Industrial    testing    nnd    commerclnl    ileal 


experiments.  The  genet 
Moilels.  Copies  and  Mnk 
■nenta  In  Chemistry;  Misci 
Chemistry;    Simple    Cnlnl 


II 

xshlft 
>llnne< 

Ic 


nuts      comprise; 

Simple      F.xperl- 

Appllcatliina   of 

Kxperlmenis;     Deposl- 


ilion  tlint  has  not  previously  been 
lallnble  in  liook  form  nnd  which  has  Iveen  »e- 
•  ted  and   used   In   Ibis  bonk  because  of  Its  practical 


Metals  and  Electroplating 
chemistry;  Small  Electric  Motors;  Electric  Heat- 
ing Devices;  Electric  Arc;  Electromagnetic  Ex- 
IK-rlmenls:  Electric  Transformers.  Induction  Colls 
and  Their  Applications;  Wireless  Telegraphy. 
Ti-lephony  and  Control  Apparatus:  Telegraphy  and 
TMilnre  Telegraphy;  High  Frequency  Currenla; 
plio«phore«cen<  e  and  Ultraviolet  Ilays;  Graphite 
Particles;  ll,.,lli,graphy  and  X  rays;  Static  Elec- 
Irlciiy;    HiirtiiiilMire;    Aeronanllc:    Microscopy    and 

Ml'-rfisc«ip|e      I'lioli.graphr;      Science      nnd      Invention; 

Kssenllnl    Pror.....   In    Experimenting.    Fundamrnlal 

Experlmintal       Prlnrlple.;       How       In      r  nndiict      an 

Original    lie  ...h      Testing,    etc 

Baba    and     0»r     Hobbinc.       Mr     John     Edgar.       48 
pates,    n   II)    II   inihr-s.      i;    llloslratlons.      Pub 
lishr<l     by     the     In.tiisirlal     Presa,     New     York 
city.      Prlie,    2.-.    lent. 
The     hohhlng     proces.     fi-r 

si<nr  and  spiral  gear*  l«  now 

cftmraratlrely    new    |.ri>e<-.«    r 

this     reasm.     there     Is     little 

In     iM^ok     form        !*fr'nt    the 

Innllse     iin      111.-     .nl.Jecl.      V 


Turning  and  Boring.  Uy  Frnnklln  D.  Jones,  no 
pages  0  by  0  inches.  210  Illustrations.  Pub 
lished  bv   the   Industrial   Press,    New   York   Clly 


Price.  »2.riO. 
Ill  his  preface  lo  this  book 
that  the  speclBll«nllou  of  mar 
tore  has  been  devcloied  lo  s 
there  Is  nee<l  also  for  trcatis 
on    different    clnssea    of    tools    ai 


him 


antlior  states 
tool  maniifnc 
cli  n  degree  that 
s  which  speclnll«e 
I  their  application 
cfore.   been 


In   modern   practice.      I'hls  book   hns.    Iher 

prepared    lo   deal   cxcluslrely    wllh    the    u 

ous     tyiies     of     turning     nnd     tiorltig     ma 

their   nllncbiuents.      On    Ihl.   subject    It    Is   niiu.ually 

.-..mplete.    and.     In    addition     to    standnni     prsctbe, 

ile.crlbes    many    speclnl    o|ernt!ons    .eldom    or    ne\et 

dealt    with    In    books   on    machine   shop    prnctice.      A 

unique     feature    of    the    liook     la     that     very     llttir 

apace    has   been    given    to    mere    descriptions   of    dif 

ferent    types    of    machine    tools.    Ihe    principal    pur 

lllng     Ihe     teeth     In     l^nsc    having    licen     to    explnin     the    use    of    Ihe    ma 

Idrly    used.      It    la    a     ihlnes     nnd     lo     .olve     the     problems     Hint     nre     inel 

one    on    which     for     with    In    their    opcrntlon.    rather    than    to    dwell    or 

r     nothing     pilbllahed     conalru.llonal    details.       In     selecting     the    example! 

•eil     for    a     practical     bv    means    of    which    Ihe    inelliods    of    o|erntlo<i    art 

niNEnv     hna.      there-     llhiatrated.     cnre     haa     been     taken     to     aelect     tboa< 


eomplled    inalerial    for 


of    Ita    Referenre     lin|>orlBnt    and    useful    operations 


that 


tnglngs: 

sickness;     signs;     slings: 

spitting:     stairs     nnd     stalnvays;     slopa; 

safety:   storage;   suggestions   from  employes:   swilcli- 

boanis:     teaming    and    trucking;    toe-boarda;    tools: 

trenches:    iineniployeil    persons:    vapors:    Tentllatlon; 

visitors:    w-lndons;    wire   rope:    w-lres;    wooil   nli-t^bol; 

wounds:  wrecking;  yartl  conditions. 

Oaa,    OaaoUne    and    Oil    Enginas.      Ily    Ganlner    I>. 

Illscox.        Ilcvlsed     bv     Victor     W.      Page.       040 

pages.    0   bv    0   Inches.      4X'i   llluslratlons.      Pub 

llshe<l     bv     Norman     W.     Henley     A    Son.     New 

York    City.       Price.    »2.riO, 

The    Interest    In     Ihe    Inlernal    combustion    engine 

Is    ludicaled   by    Ihe   fad    that    tli's    revised    work   1« 

the    twenty-first    edition    of    a    tmok    first    piibllsheil 

In       IMI7.        Since      Ihe      piildl.nllon      of      the      first 

edition.    Ihe    gas    engine    has    undergone    n    nmark 

able   developnienl.    not   only    for    the   automobile   and 

netnplane    but    for    the    general    lower    field.      Wblla 

nd    ibe   demands   of    the   nntonioblle    and    aeroplane   ae 

llv     i-elerated      the     linprovelnenia      In      design      and      ef. 

le     llclcncv   of   operation,    the   public   recognition   of    the 

,er    genernl     uaefulncaa    of    gns.     gasoline    and    oil     en 

A    ginea     for    all     stationary     nnd     marine    i>o«er    n- 

qiilrements    has    atlinulatiil    Iniprovementa    In    these 

lines   also.      The    minds   of   many    Inventors    and    de- 

•  igners    have    been    at    »-rk.    nnd    a    revlse.1    eilltiiin 

nf     Ihe     work     became     nce.sary     because    of     the 

many    changes    thai    hate    taken    place.      The    work 

deals    wllh    the    history    of    the    Intenial    eomliusllon 

inglne:     the    theorv    of    the    gns    and    gasoline    en 

glne;    ullllaatlon    of    heal    nnd    Ita    ellli  lency    In    ex 

pinaire    motors;    relnnled    eomhusllon.    wall    ending 

iild    best     luid     compression     elllclenelcs;     compresalon     in     ex 
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This  Advertisement  is  OUR  Investment; 

Buying  a  Machine  is  YOUR  Investment; 

We  BOTH  Want  Our  Investments  to  PAY, 

and  if  you  buy  the 

LUCAS  PRECISION  StI  MACHINE 


THEY 


POWER-SPEED-INTELLIGENCE 

The   modern   requirements   are   all   met   in   the 

LUCAS  Power  Forcing  Press 

The  power  and  speed  go  into  the  machine  from 
the  fast  running  belt  and  come  out  in  the  work 
done,  and  the  work  is  done  inteUigenthj  because 

The  Gage  Tells 

More  different  kinds  of  work  gravitate  to  this 
press  than  to  any  other  machine  in  our  own  shop, 
and  our  customers  say  the  same. 


Lucas  Machine  Tool  Co., 


NOW  AND    A 
^ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 


rS:  C.  W.  Hiirton,  Orifllths  &  Cc 
,vi-l-k  El-nsl  Kl'ause  &  Co..  Vl.'iin:i 
I'otrie,  Ltd.,  Toronto,  Out. 


r.mlupost.    I'niK"'-.      AiKlr 


■  I    II.    S.hntto.    Colo 
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plosfre  motoni  and  Its  Ttlae;  the  matorlnls  of 
powor  In  explosive  engines;  va|  orlxcrs.  inlying 
ralves  and  carbureters;  cylinder  capacity  of  gas 
and  gasoline  engines;  governors  and  valve  gears; 
explosive  motor  Ignition;  cylinder  lubrication,  cool- 
ing and  exhaust  silencers:  construct'on  details 
and  parts  of  large  engines;  llic  nieasuretnrnl  of 
power;  explosive  motor  iiinnagcinent  and  installa- 
tion; types  and  details  of  stationary  explosion 
motors;  marine  motors;  kerosene,  distillate  and 
crude  oil  motors;  farm  motors,  gas  tractor  power 
plants,  electric  lighting  plants;  design  and  appli- 
cation of  automobile  and  motorcycle  power  plant 
parts;  internal  combustion  motors  for  aerial  navi- 
gation :  producer  gas  and  its  production 
book  is  well  i>riuted  on  a  good  quality  of  paper 
and  clearly  Illustrated.  It  Is  recommended  to  all 
looking  for  an  elementar.v  and  comprebcnslve 
t^eati^e  on  the  Internal  combustion  engine  In  its 
many   forms. 

Scientific   Kanagement.      By   Clarence   R-    Thompson. 
sT8    pages,    6   by    9    Inches.      Published    by    Har- 
vard      University       Press.       Cambridge.       Masa. 
Price.  U. 
Ill   presenting   this   work.    Dr.    Thompson   has   done 
a    valuable    service    to    all    Interested    In    scientific 
management      of      Industrial      organizations.        The 
work     consists    of    a     collection    of    the    more     sig- 
nificant   articles   on    the    Taylor   system    of    manoge- 
ment.    and    a    bibliography    of    all    Import 
presented    before    engineering    societies    and    article: 
published     In     the     technical     press.       The     articles 
treat     of     practically     every     developed     phase     of 
■cientific     management     In     a     thorough     and     com- 
prehensive    manner.       The     bibliography,     including    "^'^^^ 


trolleys        Special     attention     has     been     given     to  spring     woshera.     drop  forged     and     milled     springs, 
afety"  provisions   on    these    machines.  Hat    coil    and    motor    springs,    wire    sprmgs.    and    ■ 

Kempsmith    Mfg.    Co.,    Milwaukee.    Wis-      I-eafiet    large    nun.ber    of    special    springs.       ••Barnesmade 
lesorlptlvc     of     CU-lnch     triple     Index     centers     for    screw    niach.ne    products    are    alM 
ISC    when    cutting    ratchets,    small    spur    gea- 


and    tables  of  decimal  oiuivalcnt 
hat   must    be    mounted    on    arbors. 
Monarch     Pneumatic    Tool    Co.,     East    St.     Louis, 
I.       Bulletin     ISA    on    Monarch     pncumatl 
mprising   drills,   wood   borers.    long  strok 
ters.    clilpplug    ha 


Illustrated,    and 
eights  of  Hat  steel, 
wire    gages    and    size,    we.ght    and    length    ot    wire, 
etc.,   are   included. 

Keller  Mechanical  Engraving  Co.,  TO  Waslilngton 
St-.  Brooklyn.  N.  Y.  Pamphlet  descriptive  of 
Keller    die-cutting    machines    for    dies. 


nolds,    rolls, 

I    the    profll- 

idel   Is  auto- 

tlcally    reproduced.      An    idea    of    tlie    variety    of 

rtlcles    iroduced    from    the    dies    and    molds    cut   on 

liese    mocblnes    can    be    obtained     from     the    illas- 

Rrooklvn      trations.      Some    of    the    work    shown    is    silverware, 

torch    for    J'"elry.     medals,     cutlery,     arms     and     ammunition, 

similar    in    '"■"*'   goods,    letters   and    type,    drop-forgings,    molda 

line  "torch     but     uses    for    «<>"    ■»«■««'.    g'a 


articles  publislied  in  the  technical  press 
course,  makes  it  easy  for  the  student  to  study  all 
that  has  been  published.  The  titles  of  the  chap- 
ters are  as  follows:  The  Literature  of  Scientific 
^Innagement;  Industrial  Administration  and  Sci- 
entific Management;  L'nsystematlzed.  Systematized 
and  Scientific  Management:  Science  of  Manage- 
ment; Present  State  of  the  Art  of  Industrial 
Management;  Management  Principles  and  the 
Consulting  Kngineer;  Scientific  Management  in 
sioess;     A     History     of     the     Introduction 


c     tools, 
riveters 
holders-on.    etc. 
Baird    Machine    Co.,    Bridgeport.    Conn.       Bulletin    hubs.    etc.      These    machines    operate 
:08    Series    C,    describing    BaIrd    eyelet    machines   or    Ing   principle,   in   which   a  patt 
uultiple   plunger   power   presses,    and   giving   apcclH- 
»"■    cations    for    presses   with    six.    four,    five    and    eight 
The    plungers. 

Eauck    Mfg.    Co.,    1-10    Livingston    St 
.S.    Y.      Circular   of    the    Hauck    keroseii 
linemen    and    electricians.      The    torch    I 
design    to    the    ordinary 
kerosene  as  fuel. 

Link-Belt  Co.,  Chicago.  111.  Catalogue  2-1  on 
Link-Belt  steel  chains  and  sprocket  wheels.  The 
chains  arc  listed  in  the  order  of  their  strengths, 
and  useful  Information  relating  to  size  and  construc- 
tion   Is   conveniently    tabulated. 

Sprague    Electric   Works   of    General   Electric    Co., 

.-.27    W.    3-lth    St..    New   York   City.      Bulletin   48701. 

suierseding      bulletin      112.      on      Sprague      electric 

dvnamometers    built    in    all    sizes    from    1    H.    P.    to 

popers    200  II.   P.   and  tor  speeds  up  to  3.')00  R.   P.   M. 

Lehigh    Car,    Wheel    &    Axle    Works,    Catasauqna, 

'a.      Catalogue    ."tO   and    price    list   of    face-hardened 

procket     and     traction    wheels:     also    square     tooth 

nl    jaw     clutches,     spur     and     bevel     gears, 

11    linings,    repair    parts    of    crushing    ma- 


Burd  High  Compression  Ring  Co.,  Rockford.  HI. 
Pamphbt  entitled.  '.K  Few  Facts  About  PlatOD 
Rings— Their  Relation  and  Importance."  contllo- 
ing  a  reprint  of  an  article  published  in  the 
•SclentiBc  American"  under  the  title.  "How  the 
KHIclency  of  a  Motor  Car  is  dependent  upon  Gas- 
tight  Ring  Joints."  The  pamphlet  calls  attention 
to  the  fact  that  the  Burd  high-compression  ring 
fulfills  the  efflclency  requirements  laid  down  In 
the  article  referred  to.  Special  emphasis  is  laid 
on  the  tight  Joint  provided  in  the-^e  rings,  making 
leakage   of  oil   or   gas   Impossible. 

Hendey  Machine  Co.,  Torrington.  Coun.  Cata- 
logue of  Lincoln  type  milling  machines  which  are 
used  extensively  in  the  manufacture  of  rllles,  re- 
volvers, sev^ing  machines,  typewriters,  adding  ma- 
chines, etc.  The  line  of  machines  made  by  the 
chincry,   etc.  company     comprl.«es     many     sixes     and     models,     de- 

New  Britain  Machine  Co.,  64  Bigelow  St..  New  veloped  for  specific  lines  of  manufacturing  from 
Britain.  Conn.  Circular  of  the  New  Brlla'n  ball  the  lightest  to  the  heaviest  work  commonly  done 
bearing  bulBng  lathe,  belt-driven  from  beueatta.  on  this  type  of  milling  machine.  The  catalogne 
The  lathe  is  so  designed  that  the  belt  Is  enclosed  contains  73  pages.  C  by  9  Inches,  and  is  profusely 
within     the    column,     and    no    moving    parts    except    illustrated.       It     should     be     found     Interesting 


System    of    Shop    Management;     An     Object    Lesson    filing    principle 

1  '   ■ 


the  spindle  are  exposed. 

Keller   Mechanical   Engraving  Co.,    70    Waslilngton 
.<t..     Brooklyn.     N.     Y.       raniphlct 
profiling    maciiine    for    engra 


veryone  concerned  with  this  class  of  machine  work 
r  whose  work  can  be  done  advantageously  on  su.  b 


the    pro- 


In  Efficiency:  On  the  Art  of  Cutting  Metals:  Pre 
re^tuisltes  to  the  Introduction  of  Scientific  Manage- 
ment; The  Spirit  in  which  Scientific  Management 
should  be  Approached:  The  Successful  Operation 
of  a  System  of  Scientific  Management;  The  Plan- 
ning Department.  Its  Organization  and  Function; 
The  Foreman's  Place  in  Scientific  Management; 
Slide  Rules  for  the  Machine  Shop  as  a  Part  of  the 
Taylor  System  of  Management;  A  Graphical  Daily 
Balance  In  Manufacture:  The  Toolroom  Under 
Scientific  Management:  Nomenclature  of  Machine 
Details;  Classification  and  Symbolization;  Ele- 
mentary Time  Study  as  a  Part  of  the  Taylor  .Sys- 
tem of  Scientific  .Management;  Scientific  Manage- 
ment in  Retailing;  Scientific  Management  in  the 
Operation  of  Railroads;  The  Application  of  Sci- 
entific Management  to  a  Railway  Shop:  The  Rail- 
ways and  Scientific  Management:  The  Mistakes 
of  the  Efficiency  Men:  Scientific  Management;  A 
Piece  Rate  System— Being  a  Step  Toward  Partial  hanger,  sent 
Solution  of  the  Ijilwr  Problem;  Wages  and  Wage  calendar  for 
Systems    as    Incentives:     Relation    of    Sclenlinc    Man- 


chapters   are   contributions   by   men  who 

have    made   a    careful    study   of   their   subjects  and    n',',,^'] 

thus    a    symposium    Is    presented    of    the    very  best    ,i.n    , 
Dial.rlal    available. 


A   num- 
automatlc 


mpression 
I  i-ofiling   machine    are   shown. 

Sprague   Electric   Works    of   General   Electric   Co., 
527    W-    34th    St..    New    York    City.      Bulletin    48700 
giving     specifications,     dimensions     and     we'ghts     of    li'i'ifil^n 
Sprague    "•--■•-=--    '•     — '     -' ■--    ~ 


Cutler-Hammer 
Bulletins  4500.  4 
new  Cutler  Ham 
tool  CO 
wound. 


for 


poles. 


Mfg.      Co.,      Milwaukee,      Wis. 
J.    4.120   and    4.-.30   describing    the 
■r     line     of     automatic     machine 
with    shunt    or    compound- 
irect-current     motors,     adapted     for     cou- 
idjustable    speeds,    with   or   without    inter- 
creased    output    and    lower    cost    of    pro- 
s     claimed      for     this     automatic     control. 

.   ,,    ..  o       ,   1  .,  " e    •■■    'he   fact    that    the  operator   con    start   and 

tallations.       Special     machines     are    5,„,,'',|,e     machine     without     leaving     his     normal 
manufactured    to    meet    Individual    requirements.  ,  „si,ion.   and    the   possibility  of  the   foreman   setting 

Crescent  Tool  Co.,  Jamestown.  N.  Y.  Cata-  the  control  at  the  proper  speed  for  a  job.  The 
li.gue  11.  illustrating  the  rrcsccnt"  line  of  drop-  operator  is  free  to  start  and  atop  but  Is  unable 
forged  tools,  comprising  wrenches  and  idlers.  The  to  change  the  speed.  The  dynamic  brake  sloiw 
new  tools  added  to  the  line  are  the  18-iucii  wren<-h.  liie  machine  Immediately,  as  the  motor  acts  as  a 
page  7:  the  5-  and  6-lnch  motor  kit  plier.  page  13:  generator  when  the  controller  Is  shut  off. 
and    the    5-inch    "Cee-Tee-Co"    plier,    page    14.  IngersoU-Band     Co.,     11      Broadwn.T,      New     York 

Van   Dom   &   Dutton    Co.,    Cleveland.    Ohio.      Wall    City.      Bulletin    4033    on    ■Little    Tugger"    air    hoist 
hanger   showing   evolution    in    street    cars    from    1850    for    mines,     contractors,     manufacturing    and    power 
to     1914:     also    illustrating     "V.     D.    A    D."     motor    plants.       Bulletin    8013    Illustrating    and    describing 
and    pinions    for   street   car   motor   drive.     The    "little     David"     pneumatic    chipping,     calking    and 
ly    address   on    request,    carries    a    scaling    hammers,     made     In    seven    sizes:     the     fl*e 
last    three    months    of    the    year    larger    sizes    are    for    heavy    work,    while    the    two 
1914.  smaller    are    for    very    light    chipping    and    scnllng. 

agement  to  the  Wage  Problem;  Scientific  Manage  Excelsior  Pulley  Co.,  Inc.,  Cuba.  N.  Y.  Circa-  Bulletin  8207,  superseding  bulletin  SI07.  treating 
ment  and  the  Wage  Earner:  Another  Side  of  Ef-  lar  and  price  list  of  "Excelsior  Premier"  wood  of  "Little  David"  pneumatic  drills  for  metal  and 
flciency  Engineering:  The  Taylor  System  of  Shop  pullevs  made  at  present  3  to  12  Inches  face  and  »ood  boring.  The  "Little  David"  drill  is  corn- 
Management  at  the  Watertown  Arsenal:  Scientific  4  to  14  Inches  diameter.  These  tools  are  pro-  pletely  dCMTlbeil.  the  various  parts  being  shown 
Management  as  applied  to  Women's  Work;  Scl-  vlded  with  transverse  grooves  In  the  periphery  'n  detail  and  different  sizes  of  the  reversible  and 
entlfic  .Management  as  Viewed  from  the  Work-  to  allow  the  escape  of  air  entrapped  between  the 
man's    Standpoint:    Preface    to    the    French    Edition    licit    and    pulley    face. 

2.'    V.T'"".,.'"';'"'"''''.''"    f"    S'^'-"'!""^    Management.-    by        Link-Bolt    Co..    Chicago.    III.      New    catalogue    1.-.8 
Taylor:    Bibliography    of    Scientific    Manage-    „„    io,.c,motive    cranes,    illustrated    with    photographs 

iiowing  these  cranes  In  actual  use  on  a  large 
of  different  Jobs.  Some  of  the  views  show 
chines  unloading  logs,  storing  lumber,  stor- 
ing coal,  switching  cars,  tiandllng  pig  iron  with 
magnet,  unloading  sand,  digging  gravel,  excavat- 
ing land,  etc. 

Bunting  Brass  &  Bron:e  Co..  748  Spencer  St.. 
Toiido.  Ohio.  Price-list  of  Bunting's  phosphor- 
of  bronze  sliaft  bearing  bushings  from  Vi  Inch  out- 
side dloineter.  Vi  inch  Inside  diameter  and  V,  Inch 
Vnlverial  Machine  Co..  Bonling  Green,  Oho.  'n  length  to  3%  Inches  outside  diameter.  3  Inchea 
rcnlnr    of    adjnslnl.le    universal    Joints.        '  Inside     diameter     and     5     Inchea     In     length.       Th* 

Bock    Bearing    Co.,    Toledo.    Ohio.      Catalogue    of    •"■'"'"    «''"'"    '"'',   "<>•»    "'    'O".    S"".    •'«0    »"<i    »0«> 

"pply    to   plain    sleeve   bushings  only. 


NETV  CATALOGUES  AND 
CIROXJ1.ARS 


■Ing    for  both    radial   and 
Ihrmil    loads. 

Standiah  Tool  Worka,  Inc.,  Slandlsh.  Me.  Circu- 
lar of  the  "Duplex"  drill  sockets  and  double  ended 
drills   for  use  In  same. 

D.  J.  Kaiser.  411  T.  M.  C.  A.  Bldg..  New 
Baven.  Conn.  Clrcnlar  of  a  new  7  Inch  and  8- 
Inch    romi, 'nation    angle    protractor. 

Sprague  Electrlo  Worka  of  General  Electric  Co.. 
R27  W  .'.llh  St.,  New  York  Cilv-  I.eanet  000  on 
eleclric  li..|<ls  for  the  efficient  handling  of  all 
loads. 

Armatronf  Cork  ft  InanUtlon  Co..  Pittsburg, 
Pa.  Pamphlet  entitled.  "Saving  Fuel."  descrip 
tlte     of     'Nonpareil"     Insulating     br'ck     for     holler 

Conn. 


Wlnd.or     Inrk! 
■  lalogue     I'J  C.     descrlb 
of     Morton     solid     hmly 


C.     Horton    *    Son 

Lenfiet  snpplemrntary 
Ing  and  giving  price 
geare.l   scroll   rhu.ks. 

Joseph  DixoB  Crncibla  Co.,  Jersey  Clly.  N.  J. 
Supplement  to  "tJrsphlle."  describing  the  ateel 
fen.e  paint  test,  made  at  Atlantic  Clly,  N.  J.,  and 
(Iving   r>'<ult>   of   the    tests. 

Waxement  Co.,  Inc.,  r,l  Chambera  St.,  New  York 
rily.  Circular  ot  " Waxei.ienl.'*  dracrlblng  a  ma- 
terial and  prorcss  ff.r  niaklng  rv,nerete  floors  dust 
lens,    non  al..ort..nt    and    slain  pnof. 

Merthem  Eagiaseilng  Worka.  relmll.  MIrh. 
Pamphlet   on    Nt>rih,rn     Type    R   electric    cranes    an.l 


Roth  Bros.  A  Co.,  Adams  and  l.oomls  Sts.,  Chi- 
cago. III.  Bulletin  1.-i<1  on  eleclrlc  polishing  and 
grlnillng  machines  of  the  fittor  stand  or  column 
type.  The  motors  of  these  machines  are  of  un- 
usually small  diameter,  giving  the  operator  a 
large  working  arc  without  Interference  with  the 
motor,  the  machines  being  comparable  In  thla  re- 
spect   to    ordinary    belt  driven    machines. 

General  Elaotrio  Co..  Schenectady.  N.  T.  Bulle- 
lin  42800.  containing  a  reprint  of  an  article  on 
electrically  driven  air  compressors  in  foundrlea. 
The  article  shows  Ihe  advantages  of  the  centrifugal 
compressor  for  this  class  of  work,  llnllelln  4n-.9n. 
describing  the  Thomjon  direcl  current  test  meter. 
Type  CM  5.  Itulletln  480H  on  mine  hoist  equip 
ments.  treating  of  the  economy  of  electric  drive  aa 
ap)  lid    to   im.lrrgrnund   hoists. 

Coffin  'Valv*  Co..  IVislnn.  Mass.  Catalogue  on 
valves.  Including  sluice  gales,  gale  valves,  butler 
fly  valves,  check  valves,  flap  valve.,  f.mt  valves, 
•hear  and  slide  gates,  aninmallc  regulators.  Are 
hidranls  and  other  devices  for  the  control  of 
water.       Interesting     Information     Is    given 


required,  and  tables 
loss  of  heail  for  Coffin 
and   Coffin   circular   alnlco 


lining    the    sise    of 
give     the    discharge 
rectangular    sluice    t 
valves. 

Wallace  Barnes  Co.,  South  and  Parallel  Sts. 
nrl-lol.  Cnnn.  Booklet  n  Illustrating  "Itamea 
iiia.le"    springs,    which    Include    special    flat    springs 


erslble  types  being  Illustrated.  This  drill 
contains  few  parts  and  these  are  readily  acc.-ssible. 
Convenience  In  handling  and  ready  control  aro 
especially  provided   for. 

BprinrSOd  Machine  Tool  Co.,  r>31  Southern  Ave.. 
SpriugficM.  Ohio.  New  catalogue  H  on  high- 
grade  lathes  ami  shapers.  G4  pages.  6  by  9  Inches. 
Springfield  lathes  are  made  lu  two  general  types. 
tli<>  first  having  the  "Ideal"  change  gear  system 
Willi  reversing  mechanism  for  lioth  lead-screw  and 
feed  roil.  and  the  set-ond  having  the  "standard" 
gear  system  In  which  the  rapid  screw-cutting 
mechanism  Is  omitted.  The  latter  Is  adapted  tor 
a  manufacturing  lathe  rather  than  for  toolroom 
use.  The  various  parts  of  these  lathes  are  illus- 
trated in  detail  and  general  views  of  the  different 
types  are  shown.  An  ideo  of  the  extensive  line 
manufactured  will  lie  obtained  from  a  part'al  Hat 
of  the  machines  Illustrated:  '■Ideal"  gear.dhead 
engine  lathe;  "Ideal"  engine  lathe  with  live  step 
cone;  heavy-pattern  engine  lathes;  standard  en- 
gine lathe  with  double  back  gears;  single  pulley 
drive  lathe;  engine  lathes  with  turret:  spindle  and 
axle  boring  machine;  and  motor  driven  engine 
lathes.  The  line  of  shapers  made  by  thla  company 
is  also  lllustrateil.  The  excellent  half  tone  lllus- 
Irations  and  general  ty|iographlcal  appearance  of 
the  book,  as  well  as  the  concise  descriptions,  show 
evhlence    of    considerable    care    In    preparation. 

Brown  *  Sharpo  Mfg.  Co.,  Providence.  R.  I.,  la 
issuing  a  lM,okiet  on  health  and  safely  Intended 
primarily  tor  its  own  employes,  but  the  material 
will  be  found  to  contain  many  valuable  hints  for 
the  general  reader  on  the  prevention  of  accldenta 
and  the  preservation  of  health.  The  first  part  of 
Ihe  book  gives  rules  for  the  prevention  of  eoio- 
monplace  accidents,  such  as  tlKvse  resulting  from 
wearing  toni  aleeves.  loose  neckties  or  other  loose 
parts  of  clothing,  disregarding  the  use  of  guarda 
on  moving  parts  of  machinery,  etc.  The  acci- 
dents in  the  Brown  A  Sharpe  works  dnrlng  1913 
resulting  from  being  caught  In  or  Injured  by  ma- 
chinery were  23  per  cent  of  the  total  number  of 
a.cldcnts.  and  those  resulting  from  Injuries  not 
due  In  machinery  or  lack  of  guanllng.  such  aa  the 
workman's  falling  or  objects  falling  on  the  work- 
man, flvlng  chips,  cuts.  Jams.  etc..  were  77  per 
.cut.  Pbls  would  seem  to  In.ll.ate  tliat  Ihe  ma- 
jority of  accldenta  are  due   to  the  negligence  of  the 
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MAKING  VERTICAL  FORMING  TOOLS'* 


PRACTICE   OF   THE   "WINDSOR  MACHINE   CO.   IN  PRODUCING  VERTICAL  FORMING  TOOLS 

FOR  THE  GRIDLEY  AUTOMATIC 

BY    CHARLES    F.    SCHLEGELt 


THE  automatic  machine  tool,  in  its  present  state,  lias 
materially  increased  the  productiveness  of  the  ma- 
chine shop  and  raised  the  standard  of  efficiency. 
Machine  parts  are  now  produced  by  the  score  in  modern  auto- 
matic turning  machines  in  the  same  time  that  a  single  piece 
was  formerly  made  on  an  engine  lathe.  While  we  naturally 
consider  the  automatic  machine  as  a  whole,  its  remarkable 
efficiency  depends  largely  upon  the  tool  equipment,  and  as  the 
manufacture  of  forming  tools  presents  some  rather  difficult 
practical  problems,  information  on  making  these  tools  is 
given  in  this  article.  The  methods  referred  to  represent  the 
practice  at  the  Windsor  Machine  Co.,  Windsor,  Vt.,  in  the 
production  of  the  vertical  forming  tools  such  as  are  used  on 
the  Gridley  automatic  machines. 

Forming  tools  of  all  kinds  were  made  at  first  by  being 
ehaped  to  the  form  required,  it  being  necessary  for  the 
mechanic  to  use  his  best  judgment  in  allowing  for  changes  in 
hardening;  therefore,  this  method  was,  to  a  certain  extent,  a 

•  For  additional  information  on  tliis  subject,  see  the  foUowing  articles 
previously  published  in  Machinery:  "Straight  and  Circular  Forming  Tools," 
June.  1904;  "Charts  for  Forming  Tools,"  October.  1004;  "Forming  Tools," 
December,  1904;   "Forming  Tools  for  Gear  Cutters,"  July,  1914. 

t  Address:    Care  Windsor  Machine  Co.,  ^Viudsor,  Vt. 


hardening    by    Grinding 


matter  of  guesswork,  and  as  tools  of  different  shapes  would 
not  be  affected  alike  by  the  changes  connected  with  harden- 
ing, it  was  impossible  to  be  sure  of  accurate  results.  To 
overcome  this  defect,  the  Windsor  Machine  Co.,  a  few  years 
ago,  began  the  practice  of  grinding  its  vertical  style  of 
forming  tools  after  the  hardening  operation.  By  this 
method,  the  accuracy  of  the  form  is  limited  only  by  the  skill 
of  the  mechanic  and  quality  of  the  tools  used  in  doing  the 
work.  This  grinding  of  the  hardened  forming  tools  has 
practically  solved  the  problem  of  accuracy  and  has  made 
it  possible  to  turn  parts  of  much  more  intricate  shape,  and 
secure  true  corners,  curves,  and  angles  on  the  work. 

Figs.  1  and  2  illustrate  a  few  of  the  many  shapes  of  vertical 
forming  tools  that  have  been  ground.  These  tools,  with  their 
corners,  curves  and  angles,  indicate,  in  a  general  way.  to 
what  extent  the  range  of  the  automatic  turning  machine  has 
been  increased,  due  to  the  development  of  the  forming  tool. 
Fig.  3  shows  a  double  forming  tool-holder  on  a  Gridley  auto- 
matic, the  lower  tool  roughing  out  the  form,  leaving  only  a 
small  amount  of  stock  to  be  removed  by  the  upper  or  finish- 
ing tool.  This  plan  results  In  a  great  saving  of  the  tools  be- 
cause the  finisher  does  the  light  work  and  will  hold  its  edge 
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Fig     2.     Miscellaneous   Vertical   Forming   Tool   Designs 
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much  longer:  moreover,  the  roughing  tool  can  be  made  more 
quickly,  as  its  form  is  not  required  to  be  so  accurate  and  the 
shape  can  often  be  simpler  than  is  required  on  the  rmishing 
tool.  An  example,  illustrating  the  difference  between  a 
roughing  and  finishing  tool,  is  shown  at  N  and  0,  in  Fig.  2. 
As  will  be  seen,  the  roughing  tool  is  much  narrower  than  the 
one  for  finishing,  because  it  only  operates  where  considerable 
stock  must  be  removed.  Fig.  4  shows  another  vertical  form- 
ing tool  in  position  on  a  Gridley  automatic.  These  heavy, 
wide  tools  arc  able  to  withstand  severe  duty  on  account  of 
the  rigid  way  they  are  held,  and,  moreover,  the  tool  may  be 
removed  easily  for  grinding  or  sharppninc: 

One   of   the    most    freqiient    qiipsti^.:  in    regard    to 


Fig.    3.     Gridley    Automatic    equipped    with    Double    Forming 
Tool-holder    and    Tools    for    Rougrhing   and    Finishing 

grinding  forming  tools  is  the  expense,  niaiiy  believing  that  it 
takes  more  time  than  is  actually  required  and  that  it  is  not 
advisable  to  grind  the  tools  owing  to  the  cost.  Within 
reasonable  limits,  the  time  should  not  be  considered,  because 
when  a  vertical  tool  is  completed  it  will  produce  hundreds  of 
parts,  to  say  nothing  of  the  accuracy  of  production  and  dupli- 
cating qualities  of  the  work.  At  first  thought,  one  might 
charge  all  the  time  consumed  in  grinding  plus  the  time  it 
would  take  to  finish  a  tool  in  the  old  way,  but  this  is  incor- 
rect as  much  time  is  saved  on  the  shaper  work  because  it  is 
not  neces.sary  to  plane  the  form  so  accurately  when  the  tool 
is  to  be  ground  afterward,  and  coarser  feeds  may  be  employed. 
Because  of  this  advantage,  very  little  extra  time  is  required 
for  grinding,  and  this  additional  time  is  ((Tlaiiily  offset  by 
the  accurate  surfaces  and  nieasurenieiitsi  obtained  on  the 
work. 

Before  grinding  a  forming  tool,  it  is  first  roughed  out  on  a 
shaper,  as  Indicated  in  Fig.  5,  0.010  or  0.015  inch  being  left 
for  grinding.  The  back  of  the  tool  or  dovetail  is  finished  to 
size  so  that  no  unnecessary  grinding  is  required.  The  grind- 
ing Is  all  done  on  a  surface  grinder  fitted  with  a  magnetic 
plate  or  chuck.  The  fixture  for  holding  the  tools  while  being 
ground  is  a  ver>'  simple  device  and  is  illustrated  in  Fig.  6. 
It  is  essential  that  the  top  and  bottom  of  the  fixture  he  per- 
fectly parallel  and  also  that  the  fixed  edge  of  the  dovetail  be 
true  with  both  edges  or  sides  of  the  base.  It  the  straightedge 
on  the  magnetic  chuck  Is  true,  obviously  this  holder  can  hi- 
removed  and  replaced  without  affecting  the  accuracy  of  the 
work;  It  can  also  be  changed  end  for  end  when  grinding, 
although  care  should  be  taken  that  the  holder  and  magnetic 
chuck  are  clean  when  such  changes  are  made.  By  Inserting 
a  thin  piece  of  steel  of  the  required  thickness  between  the 
straightedge  and  fixture,  the  necessary  clearance  for  the 
vertical  faces  of  the  tool  can  also  be  obtained,  as  will  be  de- 
scribed more  fully  later.  In  order  to  Illustrate  the  general 
method  of  procedure  In  producing  various  vertical  forming 
tools,  the  different  operations  on  the  particular  tool  shown  at 
fl.  Fig.  2,  will  he  described  In  detail,  as  this  tool  Is  typical 
In  many  respects. 

Dtmnnslonlnir  and  LnylnK  Out  n  Formlntr  Tool 

When  making  the  drawing  of  a  forming  tool,  the  draftsman 
should  make  each  horizontal  measurement  correspond  cx- 
ndlr  with  each  relative  measurement  of  length  on  the  article 
to  be  turned.    The  vertical   men.iurpments  should,  preferably. 


be  given  at  right  angles  to  the  front  face  of  the  tool,  so  that 
the  mechanic  can  work  directly  from  the  drawing;  in  this 
way,  the  liability  of  mistakes  is  lessened  and  the  work  can 
be  done  more  rapidly.  Of  course,  these  dimensions  at  right 
angles  to  the  face  of  the  tool  vary  slightly  from  the  actual 
dimensions  on  the  work,  owing  to  the  clearance  angle,  and 
must  be  calculated,  as  explained  under  the  heading  "Vertical 
Forming  Tool  Calculations." 

The  exact  method  of  procedure  when  laying  out  a  tool  de- 
pends, of  course,  largely  upon  the  form  of  the  cutting  edge. 
Fig.  7  indicates,  in  a  general  way,  however,  how  this  work  is 
done.  The  tool  shown  by  the  diagrams  A  to  F,  inclusive,  is 
similar  to  the  one  illustrated  at  G  in  Fig.  2.  After  copper- 
plating  the  front  end  or  working  face  of  the  tool  (by  using 
a  copper-sulphate  solution)  place  the  block  on  a  surface  plate 
with  side  .r  down:  then  with  a  scratch  block  resting  upon  a 
combination  of  size  blocks  equal  in  height  to  dimension  a 
(see  sketch  B)  plus  0.010  inch,  scribe  the  first  of  the  vertical 
lines  (sketch  J  indicates  how  the  scratch  block  is  used  in 
conjunction  with  the  size  blocks).  By  using  different  com- 
binations of  size  blocks,  scribe  each  succeeding  vertical  line 
until  all  the  lines  are  laid  out  as  indicated  at  B.  The  first 
inoasurement  a  is  the  only  one  that  is  made  0.010  inch  greater 
than  the  dimension  on  the  drawing,  this  allowance  being  left 
for  grinding  the  left  side:  the  distances  between  the  other 
lines  must  be  precise. 

Next  place  the  block  ou  surface  j/  (see  sketch  A),  and 
scribe,  in  the  same  manner,  all  horizontal  lines,  as  indicated 
at  C;  then  with  a  protractor  set  at  the  required  angle,  draw 
lines  c-d  and  c-f,  and  also  the  two  corner  angles  as  at  D. 
With  dividers,  scribe  arcs  of  the  correct  radius  in  each  corner 
that  is  to  be  rounded.  The  block  is  now  ready  to  be  roughed 
out  on  the  shaper. 

It  is  needless  to  dwell  on  the  method  of  removing  the  stock 
in  the  shaper,  but  when  performing  this  operation,  allow- 
ances for  grinding  should  be  made  (as  indicated  by  the  dotted 
lines  on  sketch  E,  Fig.  7),  0.007  or  0.008  inch  being  left  on  a 
side;  that  is,  measurements  between  faces  such  as  ff  or  h 
(sketch  F)  should  be  left  about  0.015  inch  narrow,  while  a 
measurement  like  k  should  be  about  0.015  inch  wide.  No 
allowance  need  be  made  on  vertical  measurements  because 
*  the  same  amount  can  be  ground  from  each  surface,  so  that 
there  will  be  no  change  in  the  measurements.  When  rough- 
ing the  tool  out  in  the  shaper,  it  is  preferable  to  plane  the 
surfaces  straight  or  parallel,  making  no  allowance  for  clear- 
ance on  the  side  faces.  The  amount  to  be  removed  for  clear- 
ai.cc  is  so  slight  that  it  can  easily  be  ground.    When  the  tool 


has  been  roughed  out.  the  upper  end  or  working  face  should 
be  beveled  off  to  the  required  clearance  angle  which,  at  the 
Windsor  Machine  Co.,  Is  made  12  degrees. 

Set  of  Wheels  for  Orlndtntr  Formlntr  Tools 
When  Rrlndlng  forming  tools,  the  general  rule  for  the 
selection  of  wheels,  ri:..  use  soft  wheels  for  hard  metal  and 
vice  versa,  cannot  always  be  strictly  adhered  to.  Numerous 
experiments  made  by  the  writer  have  shown  that  the  best 
results  In  grinding  are  obtained  by  using  a  wheel  made  of 
alundum,  different  grailcs  and  grains  being  used  according  to 
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requirements.  The  following  list  gives  an  ample  variety  and 
all  the  shapes  that  are  required  may  be  obtained  by  using 
one  wheel  or  the  other  and  dressing  the  wheel  face  off  to  suit 
the  shape  desired  on  the  tool. 

GRINDING  WHEELS  FOR    FORM  TOOL  GRINDING 


Style                 Diameter               Width 

Grain 

Grade 

Straight ...             7                        i 
Straight ...             (i                       i 
Straight . .              li                     1 
Straight . .  .             li                        J 
Straight .  .               <>                        J 

Cup li                      1 

Cup 4                      Ig 

Cup 4                      Ig 

Saucer li                         ,',., 

Saucer (i                       i\ 

4li 
4li 

4r, 

41) 

4i; 

41) 
46 
fiO 
4(i 

ei) 

H 
K 
H 

K 
il 
I 

K 
K 
K 
K 

ilachinery 

Quite  a  number  of  wheels  is  necessary  to  secure  economical 
results,  but  when  a  stock  of  wheels  is  secured,  the  consump- 
tion is  small  if  they  are  handled  properly.  When  first  start- 
ing to  grind  form  tools,  one  should  not  make  too  radical  a 
change  in  the  shape  of  a  wheel  face,  but  secure  another  size 
which  is  more  suitable.  In  this  way,  there  will  soon  be  a 
variety  large  enough  so  that  a  wheel  can  be  found  which 
will  require  but  little  dressing  to  reproduce  almost  any  form 
desired.  Some  wheels  which  have  been  formed  from  those 
given  in  the  foregoing  list,  are  illustrated  in  Fig.  8. 
Method  of  Grinding:  a  Typical  Formingr  Tool 

After  the  tool  is  hardened,  it  is  ground  to  the  finished 
dimensions.  The  first  operation  is  to  grind  the  upper  end  or 
working  face  of  the  tool.  Enough  should  be  ground  off  to 
Insure  sharp  corners  or  edges,  without  having  to  grind  too 
much  on  the  formed  surfaces.  For  this  operation,  the  tool 
may  he  held  in  an  ordinary  vise.  The  next  operation  is  that 
of  grinding  the  formed  part  of  the  tool.  The  dovetailed 
clamping  surfaces  should  first  be  inspected  to  see  if  they 
are  clean.     The  tool  is  then  clamped  in  a  fixture  similar  to 


1    ^^ 

u 

S/* 

Fig.    5.     Roughing    Out   Forming   Tool   on   Shaper    preparatory    to    Grinding 

that  shown  on  the  surface  grinder  in  Fig.  6.  The  tool  shown 
in  this  illustration,  however,  does  not  correspond  in  form 
with  the  one  selected  as  an  example  and  illustrated  in  Fig.  7. 

Naturally,  the  first  surface  that  should  be  ground  is  the  one 
that  is  highest,  thus  providing  a  resting  place  for  the  base  of 
the  depth  gage.  All  vertical  measurements  (as  held  for 
grinding)  should  be  given  from  this  surface.  For  measur- 
ing vertically  when  grinding,  the  writer  always  uses  a  mi- 
crometer depth  gage,  while  for  horizontal  measurements,  a 
set  of  size  blocks  is  employed.  These  blocks  range  from  0.031 
to  0.063  inch,  by  one-thousandth  inch  increments,  and  then 
by  one-sixteenth  inch  increments  up  to  one  inch.  This  set 
gives  all  measurements  required   for  this  work. 


If  there  is  a  dimension  such  as  h  of,  say  %  inch  (see 
sketch  F,  Fig.  7),  a  7-  by  lo-inch  wheel  of  46-H  grade  and 
grain  would  be  about  right  for  grinding.  First  grind  the 
lower  horizontal  surface  to  within  0.001  inch  of  the  required 
depth;  then  insert  a  thin  strip  of  steel  between  the  work- 
holder  and  straightedge  of  the  chuck,  in  order  to  obtain  the 
necessary  clearance  for  the  sides  of  the  tool.  Use  the  sides 
of  the  wheel  to  rough  off  the  sides  of  slot  h  to  within  0.003  or 
0.004  inch  of  the  width  at  the  narrowest  end  (working  face) 
of  the  tool,  grinding  first  the  left  side  and  then  the  right 
side.  Next,  raise  the  wheel  and  grind  off  the  top  surface  of 
fc  and  also  surface  N,  allowing  0.001  inch  for  finishing.   Adjust 
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Fig.    6.     Grinding    a    Hardened   Forming    Tool    on    Surface    Grinder 

the  work  laterally  and  rough  oft  surface  o;  then  drop  to  sur- 
face M  and  grind  that  to  0.001  inch  less  than  the  required 
depth.  Next,  raise  the  wheel  far  enough  to  clear  the  beveled 
corner  to  the  left  of  M,  and  rough  off  the  side  surface,  care 
being  taken  not  to  grind  too  much  in  order  to  retain  dimen- 
sion g  at  the  narrow  end,  in  proper  relation  to  slot  h.  Be  sure 
that  the  strip  of  steel  is  at  the  proper  end  of  the  fixture  to 
allow  a  clearance  on  this  side. 

Now  take  a  6-  by  5/16-inch  saucer  wheel  (60-K)  and  dress 
off  the  face  and  sides,  carefully  retaining  a  sharp  corner. 
With  the  fixture  held  as  for  the  previous  operation,  grind  the 
left  side  indicated  by  dimension  h.  great  care  being  taken  to 
grind  it  smooth  and  straight.  While  grinding,  the  lower  edge 
of  the  wheel  should  be  down  even  with  the  lower  surface, 
and  when  the  side  is  smooth,  feed  the  wheel  down  tar 
enough  to  take  off  the  0.001  inch  from  the  lower  surface  that 
was  left  when  rough-grinding;  then  feed  the  wheel  to  the 
right,  thus  finishing  the  lower  surface  as  far  as  possible 
without  touching  the  right-hand  side  of  the  slot.  Note  the 
reading  of  the  handwheel  dial  and  raise  the  grinding  wheel 
one  or  two  thousandths  inch.  Turn  the  fixture  around,  ad- 
just the  strip  for  clearance  and  then  grind  the  other  side  of 
slot  h  until  the  required  width  is  obtained.  All  measure- 
ments should  be  made  at  the  working  end  or  top  face  of  the 
tool.  Continue  the  grinding  operation  by  feeding  down  to 
the  same  reading  previously  obtained  and  then  feed  hori- 
zontally to  join  the  lower  surface  that  was  ground  before 
turning  the  fixture  around,  thus  finishing  the  slot. 

Now  raise  the  wheel  and  grind  surface  I  and  then  side  o, 
measuring  from  the  slot  h.  Feed  the  wheel  down  far  enough 
to  take  off  the  0.001  inch  left  when  roughing;  then  feed  across 
surface  A'  and  the  top  surface  of  the  part  k.  Turn  the  fixture 
around  again  and  adjust  the  strip  for  clearance.     Place  a  6- 
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by  %-inch  46-K  wheel  on  the  machine  and  bevel  off  the  left 
corner  of  the  wheel  so  that  the  width  of  the  chamfer  Is  a 
little  less  than  the  width  of  chamfer  e-/  on  the  work.  Dish 
the  side  of  the  wheel  slightly,  so  that  only  the  corner 
does  the  cutting  (the  same  as  a  saucer  wheel),  and  grind 
the  remaining  side  of  g  until  the  width  is  correct;  then 
fred  down  until  the  upper  corner  of  the  chamfer  is  ground 
to  the  right  depth,  after  which  move  the  wheel  a  little  to  the 
right  and  feed  down,  grinding  horizontal  surface  M  to  the 
required  dimension;  then  feed  to  the  left  until  this  hori- 
zontal surface  joins  neatly  with  the  beveled  corner. 

Xext  dress  off  the  back  of  a  60-K  saucer  wheel  to  the  proper 
angle  for  side  c-d,  using  the  fixture  for  angular  dressing  illus- 
trated in  Fig.  9.  (This  fixture  will  be  described  later.)  Make 
the  face  of  the  wheel  slightly  narrower  than  the  width  of 
slot  P  at  the  bottom;  then  with  work-holding  fixture  inclined 
horizontally  to  give  clearance  to  the  side  of  the  slot,  grind  the 
left  side  of  slot  P  until  fc  is  of  the  required  width,  feeding 
down  until  slot  P  is  of  the  proper  depth.  Raise  the  wheel 
slightly,  remove  the  clearance  strip  and  with  the  fixture  set 
parallel  to  the  travel  of  the  table,  grind  the  angular  side, 
feeding  laterally  and  down  until  slot  P  is  of  the  correct  width, 
when  the  index  reading  is  the  same  as  when  finishing  the 
other  side.    Care  must  be  taken  not  to  touch  the  straight  side 


ranging  them  in  the  form  of  a  snap  gage,  two  extra  blocks 
being  used  to  form  the  gage  jaws. 

When  forming  tools  were  first  ground  by  the  Windsor  Ma- 
chine Co.,  a  holder  that  swiveled  was  employed,  but  it  soon 
became  evident  that  this  holder  was  unnecessary  and.  in 
fact,  undesirable,  owing  to  the  time  taken  to  change  it  back 
and  forth,  to  say  nothing  of  the  possibility  of  a  mistake 
caused  by  not  getting  it  true  for  different  surfaces.  It  is 
much  preferable  to  have  a  plain  holder  like  the  one  illus- 
trated in  Fig.  6  and  then  use  a  fixture  to  dress  off  the  emery 
wheel  to  the  required  angle. 

Qrindiner   Anerular  Surfaces 

The  fixture  used  for  dressing  grinding  wheels  at  an  angle 
consists  of  a  block  which  holds  the  diamond  and  is  tra- 
versed back  and  forth  on  an  inclined  block;  the  latter,  in 
turn,  swivels  on  a  stud  at  the  center  of  the  fixture,  as  Indi- 
cated in  Fig.  9,  which  shows  the  fixture  applied  to  a  surface 
grinder.  The  outer  end  of  the  intiined  block  rests  on  an  ad- 
justable screw,  which,  being  movable  in  a  slot,  allows  adjust- 
ment for  any  position  from  the  vertical  to  the  horizontal. 
There  are  two  of  these  adjusting  screws  so  that  settings  for 
two  angles  can  be  made  at  the  same  time,  one  on  each  side 
of  the  vertical.  This  swiveling  block  is  set  at  any  required 
angle  relative  to  the  top  of  the  fixture,  the  top  being  ground 
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Fig.  7.     Diagrams  illustiating  Method  of  laying  out  a  Forming  Tool  and  Principles  connected  with   Grinding  and   Gaging 


when  grinding  the  angular  surface,  because  the  cutting  edge 
would  be  the  first  to  be  ground  away  by  the  wheel,  thus  spoil- 
ing the  tool.  This  slot  can  be  roughed  out  with  a  coarser 
wheel,  if  desired,  but  should  be  finished  with  a  60-K  to  retain 
the  sharp  corners  at  the  bottom.  In  this  case,  it  is  not  likely 
that  a  roughing  wheel  would  be  economical  to  use,  because 
changing  wheels  and  forming  or  dressing  two  wheels  would 
off.set  the  extra  time  required  for  grinding  with  a  60-K 
wheel  so  as  to  prevent  burning  the  tool.  For  this  operation,  a 
light  touch  with  the  diamond  at  short  intervals  counts  when 
grinding  the  straight  sides. 

Next,  secure  a  46K  .saucer  wheel  and  form  it  for  grinding 
thi'  small  round  corners.  The  work-holding  fixture  should  be 
»et  in  different  positions  so  that  the  same  wheel  may  be  used 
on  all  the  corners  of  the  same  radius.  The  tool  Is  now 
flnl.ihed,  excepting  the  beveled  surface  at  the  left  and  the 
left  side.  The  beveled  surface  should  extend  a  little  below 
thp  largest  diameter  of  the  part  to  be  turned,  or,  in  this  case, 
a  little  below  the  bottom  surface  of  slot  h. 

In  mea.miring  a  slot  with  the  size  blocks,  insert  the  block 
or  combination  of  blocks  In  the  slot  near  the  widest  end  and 
move  them  toward  the  working  end  of  the  tool  as  far  as  pos- 
sible. Continue  grinding  from  the  side  until  the  block  will 
just  pass  through  at  the  cutting  edge.  When  measuring  the 
width   of   a   projection,   the   blocks   may   also   be   used   by   ar- 


parallel  to  the  base.  The  fixture  is  about  4  inches  wide, 
thus  giving  a  good  bearing  surface  for  the  bevel  protractor. 
A  vernier  protractor  can  be  set  practically  to  within  2Vj 
minutes  of  the  given  angle,  and  very  few  form  tools  require 
greater  accuracy,  although,  for  very  fine  work,  the  sine  bar 
may  be  used  in  setting  the  swivel  block.  By  using  this  tru- 
ing fixture,  one  can  dress  a  surface  1/32  inch  wide  just  as 
accurately  to  a  given  angle  as  a  surface  4  Inches  wide. 

The  grain  and  grade  of  wheels  used  for  grinding  surfaces 
on  an  angle  are  governed  by  the  same  condition  as  for 
straight  grinding,  except  for  a  forming  tool  having  two  angu- 
lar surfari's  which,  at  the  point  of  Intersection,  form  a  sharp 
corner  as.  for  example,  a  tool  for  turning  bevel  gear  blanks. 
For  such  work  it  is  well  to  use  a  4fi-M  wheel;  this  wheel  may 
aeem  too  hard  at  first,  but  experience  has  shown  that  the 
best  results  are  obtained  with  this  grade.  As  little  as  pos- 
sible should  be  left  for  grinding,  and  when  using  a  wheel  of 
the  grade  mentioned,  it  will  rough  out  to  within  0.001  or 
0.002  inch  of  the  size;  then,  after  n-dressing  the  wheel,  the 
surfaces  may  be  finished  smooth  and  a  sharp  corner  obtained. 

The  best  way  to  grind  forming  tools  which  are  to  be  used 
for  turning  bevel  gear  blanks  and  similar  forms  is  to  take  a 
46-M  wheel,  say  V4  '"ch  wide,  and  dress  It  down  so  as  to 
make  the  width  of  each  bevel  In  proportion  to  the  width  of 
the  surface  each  sIiIp  Is  to  grind.     The  bottom  of  the  angular 
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groove  is  ground  first  by  setting  the  wheel  central,  as  indi- 
cated at  A,  Fig.  10,  then  feeding  the  wheel  down  and  cutting 
to  the  full  width  of  both  bevels  until  the  point  of  the  wheel  is 
0.002  inch  less  than  the  required  depth.  To  grind  the  re- 
maining surfaces,  raise  the  wheel  and  move  It  sideways  so 
that  when  it  is  fed  down  again  the  wheel  face  will  slightly 
overlap  the  surface  already  ground,  as  indicated  by  the  dotted 
lines  in  sketch  B.  The  wheel  is  then  moved  farther  up  the 
incline,  and  so  on  until  the  entire  surface  is  finished.  In  a 
similar  manner,  the  opposite  angular  surface  is  ground.  For 
finishing,  re-dress  the  wheel  and  repeat  the  foregoing  opera- 
tion, taking  off  the  0.002  inch  left  when  roughing.     If  these 


Fig.    8.     Set  of  Grinding  Wheels   used   for   grinding  Forming  Tools 

operations  are  performed  carefully,  a  tool  can  be  ground 
quickly  without  burning  it,  although  it  will  become  quite 
warm.  This  angular  form  of  tool  and  those  having  large 
or  irregular  curves  are  the  only  ones  that  need  a  templet 
to  work  to,  as  all  others  can  be  gaged  by  direct  meas- 
urement, using  the  graduated  dials  of  the  grinding  machine 
and  regular  measuring  tools. 

When  grinding  sharp  square  corners,  dress  the  face  of  the 
wheel  off  with  a  diamond  attached  to  the  magnetic  chuck. 
When  dressing  the  side  of  a  wheel,  the  diamond  should  not  be 
carried  beyond  the  periphery  of  the  wheel  as  indicated  by 
the  dotted  lines  in  sketch  I,  Fig.  7,  but  should  stop  just  before 
reaching  the  edge  or  in  the  position  shown  by  the  full  lines, 
because  the  diamond  breaks  the  corner  of  the  wheel  more 
or  less  if  it  passes  beyond  the  periphery;  therefore,  it  should 
be  brought  up  close  to  the  edge  and  then  be  returned.  A 
little  practice  will  enable  one  to  grind  sharp  corners. 
Gaging  an   Ang'ular  Tool 

When  an  angular  tool  for  bevel  gear  blanks  does  not  have 
a  curved  surface  in  conjunction  with  the  angular  surfaces,  a 
mechanic  versed  in  trigonometry  can  save  time  by  a  few 
simple  calculations.  The  diagram  II,  Fig.  7,  illustrates  how 
the  depth  of  a  V-groove  can  be  accurately  gaged  by  using  a 
cylindrical  rod  and  calculating  the  distance  r  to  the  top  sur- 
face from  which  the  measurement  is  taken. 

For  a  tool  of  the  form  illustrated,  the  two  angles  and  the 
distance  t  are  always  given.  As  depth  t  is  down  to  a  sharp 
corner,  it  is  difficult  to  determine  it  by  direct  measurement, 
but  by  laying  a  cj'lindrical  rod  in  the  groove  and  measuring 
down  to  this  rod,  an  accurate  measurement  may  be  obtained. 
As  dimension  r  is  the  one  required,  the  distance  s  from  the 
top  of  the  rod  to  the  apex  of  the  angle  must  be  determined. 
As  a  rod  lying  in  a  V-slot  will  always  center  itself,  a  line 
drawn  through  the  center  of  the  rod  and  the  apex  of  the 
angle  will  be  equidistant  from  each  side  of  the  angle,  thus 
giving  the  angle  /3  which  is  one-half  of  angle  a.  A  line  drawn 
through  the  center  of  the  rod  and  through  the  point  of  con- 
tact on  either  side  of  the  angle  will  be  at  right  angles  to  that 
side.  This  line,  and  the  one  extending  from  this  point  of  con- 
tact to  the  apex  of  the  angle  and  the  line  extending  from  the 
apex  to  the  center  of  the  rod,  forms  a  right-angle  triangle  of 
which  one  side  (radius  of  the  rod)  and  angle  /3  are  known, 
so  that  dimension  x  may  be  obtained.  (Hypotenuse  equals 
side  opposite  divided  by  sine.)  Drawing  a  vertical  line 
through  the  apex  of  angle  a  and  also  one  at  right  angles  to 
this  line  through  the  center  of  the  rod  gives  a  right-angle 
triangle  of  which  dimension  y  is  desired.  Angles  p  and  S 
being  known,  angle  6  is  easily  obtained,  and  having  dimen- 
sion X,  dimension  y  may  also  be  obtained.  (Side  adjacent 
equals   hypotenuse    times    cosine)  ;    therefore   s   will    equal    y 


plus  one-half  the  diameter  of  the  rod,  and  this  dimension,  sub- 
tracted from  J,  will  give  the  required  measurement  r. 
Points  on  Grinding'  Vertical  Surfaces 
When  grinding  the  sides  or  vertical  surfaces  of  a  forming 
tool,  any  neglect  or  carelessness  will  be  manifest  in  the  action 
of  the  tool  when  it  is  being  used.  Care  must  be  taken  to  see 
that  the  wheel  is  not  allowed  any  side  play  when  finishing 
vertical  surfaces,  as  otherwise  when  the  wheel  leaves  the  tool 
at  the  end,  it  will  grind  the  corners  back  on  account  of  the 
gradual  lessening  of  the  wheel  area  in  contact,  thus  forming 
a  convex  surface  adjacent  to  the  cutting  edge.  This  will 
allow  the  stock,  when  the  tool  is  in  use,  to  rub  on  the  side 
below  the  cutting  edge,  which  causes  a  "loading"  of  the  tool 
and  makes  it  impossible  to  secure  a  good  finish  on  the  work. 
As  this  lack  of  clearance  caused  considerable  trouble  the 
Windsor  Machine  Co.  adopted  the  plan  of  grinding  a  clear- 
ance on  all  straight  side  surfaces,  to  af oid  any  rubbing  of  the 
work  or  loading  of  the  tool  when  in  use.  This  clearance  is 
obtained,  as  previously  mentioned,  by  inserting  a  thin  .strip 
of  steel  between  the  edge  of  the  grinding  fixture,  see  Fig.  6, 
and  the  straightedge  on  the  magnetic  chuck,  at  whichever 
end  of  the  fixture  needs  to  be  inclined  outward  in  order  to 
provide  clearance  for  the  cutting  edge.  This  strip  should  be 
thick  enough  to  provide  a  taper  of  about  0.008  inch  in  3 
inches,  which  is  approximately  the  minimum  amount  for 
good  results.  While  more  clearance  would  be  better  as  far 
as  the  cutting  action  of  the  tool  is  concerned,  it  would  re- 
sult in  too  great  a  change  of  length,  as  the  tool  is  ground 
away  on  the  top  for  sharpening.  In  most  cases,  however,  a 
difference  in  length  of  0.003  to  0.005  inch  one  way  or  the  other 
is  immaterial,  especially  on  large  work.     Obviously,  this  liner 


Fig,    9. 

can  be  inserted  at  either  end  of  the  holder,  depending  upon 
which  side  of  the  tool  is  being  ground  for  clearance.  This 
clearance  is  only  necessary  on  straight  sides,  as  all  curves 
and  surfaces  on  an  angle,  no  matter  how  slight,  will  clear 
themselves.  The  only  exception  as  to  curves  is  when  one 
joins  a  straight  side;  then  it  should  be  ground  at  the  same 
time  that  the  straight  side  is  ground  for  clearance. 
Joininsr  a  Vertical  Side  and  Beveled  Surface 
Another  grinding  problem  met  with  when  finishing  a  form- 
ing tool  similar  to  that  show^n  at  L  in  Fig.  2,  is  that  of  join- 
ing a  straight  or  vertical  side  and  a  bevel,  grinding  the 
clearance  on  the  vertical  side  and,  at  the  same  time,  neatly 
joining  it  with  the  beveled  surface.  First,  all  the  surfaces  of 
the  forming  tool  should  be  ground  straight  or  without  clear- 
ance; then  a  thin  strip  of  steel,  as  previously  stated,  should 
be  inserted  to  give  the  proper  slant  to  the  vertical  side  for 
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obtaining  the  necessary  clearance.  This,  of  course,  will 
throw  the  bevel  out  of  true  so  that  the  wheel,  if  fed  down 
close  enough  to  it,  would  grind  at  the  bottom  of  this  surface 
before  touching  the  top  or  cutting  edge.  To  overcome  this, 
the  working  face  or  upper  end  of  the  forming  tool  should  be 
raised  enough  so  that  when  a  test  indicator,  attached  to  the 
wheel  guard,  is  run  along  the  beveled  surface,  the  pointer  will 
remain  stationary. 

When  finishing  sides  or  vertical  surfaces,  the  table  should 
be  traversed  back  and  forth  by  hand,  because  a  good  surface 
cannot  be  obtained  when  the  power  feed  is  used,  on  account  of 
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Fig.    10.     Diagrams   showing   how   an   Angular   Surface   is   ground 

the  jar  of  the  mechanism  when  it  reverses.  When  grinding 
ordinary  forming  tools,  little  difficulty  will  be  met  with  if  the 
mechanic  adheres  to  the  use  of  the  grain  and  grade  of  wheels 
recommended  in  the  foregoing,  and  bears  in  mind  that  this  is 
an  operation  wherein  the  old  saying,  "haste  makes  waste"  is 
especially  true. 

Grinding  Curved  Surfaces 
The  making  of  forming  tools  for  producing  irregular  cur\'es 
and  surfaces  is  quite  a  different  proposition  from  that  of  mak- 
ing tools  having  only  straight  and  angular  surfaces,  and  here 
is  whore  experience  in  grinding  tools  is  required,  because 
these  curves  are  affected  by  the  clearance  angle;  hence,  the 
curve  on  the  wheel  is  not  exactly  the  same  as  the  curve  to  be 
reproduced  on  the  work.  Obtaining  the  required  shape  and 
.size  depends  largely  upon  ones  ability  in  dressing  the  wheel 
to  the  correct  curvature  by  hand.  For  instance,  when  grind- 
ing a  tool  which  is  to  have  a  circular  cutting  edge,  the  wheel 
is  first  dressed  to  fit  a  true  gage  of  the  required  radius,  and 
when  finish-grinding  the  wheel  face  is  slightly  altered  by 
hand  dressing  to  compensate  for  the  angularity  of  the  cutting 


can  be  done  more  rapidly  and  better  by  following  this  rule. 
For  example,  to  grind  the  tool  illustrated  at  G  in  Fig.  7,  the 
wheel  should  be  dressed  off  so  as  to  form  a  curve  extending 
a  little  beyond  the  center  at  the  bottom,  as  indicated  by  arrow 
(I.  to  allow  for  joining  the  two  halves  of  the  surface  neatly 
and  smoothly.  When  grinding  a  curved  surface  of  this  kind, 
first  grind  one  side  and  then  note  the  dial  reading  on  the 
machine.  Next  turn  the  holder  around  and  grind  the  other 
side,  feeding  the  wheel  down  to  the  same  depth  as  shown  by 
the  previous  reading.  It  is  also  necessary  to  feed  the  wheel 
laterally  somewhat  in  order  to  compensate  for  the  angularity 
of  the  top  or  working  face  of  the  tool.  The  form  of  the  wheel 
must  also  be  changed  slightly  in  order  to  secure  a  true  circle 
at  the  cutting  edge. 

As  an  example  illustrating  the  grinding  of  curves  of  large 
radii,  let  us  assume  that  a  tool  is  to  be  ground  and  that  the 
radius  of  curvature  required  on  the  work  is  17/32  inch.  Se- 
cure a  partly  worn  6-  by  1-inch  cup  wheel  of  46-1  grain  and 
grade  and  one  that  is  a  little  wider  than  half  the  width  of  the 
curve.  Dress  off  the  wheel  to  fit  a  17/32-inch  radius  gage  and 
then  grind  one  side  of  the  curve  as  indicated  by  the  diagram 
G,  Fig.  7,  just  cleaning  up  the  side.  Next  raise  the  wheel 
and  turn  the  fixture  around  for  grinding  the  other  side. 
Move  the  wheel  over,  and  down,  gradually,  to  the  same  read- 
ing as  shown  by  the  dial  on  the  handwheel  of  the  machine. 
Doubtless  this  will  not  make  the  rough-planed  recess  either 
deep  or  wide  enough,  so  that  the  wheel  must  be  fed  down,  say 
(I  002  or  0.003  inch,  and  laterally  proportionately.  When  mak- 
ing these  adjustments  the  dial  readings  should  be  noted. 
Now  raise  the  wheel  slightly  and  turn  the  fixture  around 
again;  then  by  moving  the  wheel  over  and  down,  the  first 
side  should  be  ground  until  the  dial  registers  the  same  as  for 


ri(.    It.      ElKTatlon   una    Plan    o 
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fare.  In  other  words.  It  Is  necessary  to  make  the  wheel  face 
slightly  elliptical  In  order  to  secure  n  circular  cutting  edge 
along  the  beveled  face  at  the  top  of  the  tool. 

In  grinding  circular  surfaces.  It  Is  advisable  never  to  work 
on  more  than  a  quarter  of  a  circle  at  a  time  because  the  work 
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Fig.    12.     Angle    of    Grinding    Whpel 
owing    to    Clearanon    Anglo   o 

the  other  half  of  the  curve.  This  operation  must  be  repeated 
until  the  required  depth  la  obtained,  care  being  taken  to  keep 
the  center  of  the  curve  in  the  proper  place.  The  wheel  must 
be  dressed  off  at  intervals  for  grinding  the  proper  shape  eo 
that  the  cutting  edge  in  the  plane  of  the  working  face  of  tlie 
tool  will  be  a  true  radius.  All  gages  or  templets  for  ir- 
regular surfaces  and  curves  should  be  made  to  correspond 
with  the  curve  required  on  the  work  and  be  held  in  the  eanic 
plane  as  the  working  face  of  the  tool,  or,  in  this  case,  on  a 
slant  of  12  degrees,  which  is  the  required  angle  of  clearance. 
No  allowance  should  be  made  on  the  gage,  the  latter  cor- 
responding to  the  measurements  required  on  the  work  and 
the  tool  being  ground  until  the  gage  accurately  fits  the  cut- 
ting edge,  when  held  parallel  with  the  top  or  working  face. 
While  the  wheel  should  be  dressed  to  the  required  form  with 
a  dlnmond  tool,  the  following  trick  Is  often  worth  knowing: 
After  the  curve  on  the  work  Is  ground  approximately  to  shape 
and  size,  secure  part  of  a  broken  4fi-K  emery  wheel,  and 
using  a  flat  surface,  run  this  piece  lightly  back  and  forth  once 
or  twice  over  the  working  face  of  the  wheel.  Coarse  emery 
cloth  may  also  be  used.  As  this  operation  dulls  the  wheel 
face.  It  must  not  be  done  until  the  tool  is  ground  almost  to 
the  flnlshod  size;  moreover,  one  must  not  attempt  to  secure 
the  correct  shape  by  dressing  the  wheel  in  this  way.  As 
previously  mentioned,  the  shape  should  be  obtained  by  dress- 
ing with  the  diamond  tool,  and  not  more  than  0.001  inch  be 
taken  off  the  tool  after  the  emery  wheel  Is  smoothed  with 
the  emery  brick.  If  there  Is  a  greater  allowance,  the  tool  Is 
likely   to  be  burned,   when   grinding  with   the  dulled   face  of 
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the  wheel.  When  grinding  curves,  the  wheel,  as  it  does  not 
feed  laterally  as  in  flat  grinding,  leaves  fine  scratches,  the 
coarseness  of  which  depends  on  the  grain  of  the  wheel;  there- 
fore a  piece  of  emery  wheel  or  cloth  is  used  on  the  wheel 
prior  to  the  final  finishing  operation,  merely  to  obliterate 
these  scratches.  Ridges,  however,  cannot  be  ground  out  with 
a  wheel  that  has  been  dulled  in  this  way. 

Grade  and.  Grain  ol  Wheels  for  Grinding-  Curved  Surfaces 

When  grinding  curved  surfaces,  the  grade  of  the  wheel 
should  be  varied  according  to  the  radius  of  the  curvature. 
For  all  radii  above  I4  inch,  the  use  of  a  46-H  wheel  is  to  be 
recommended.  Although  this  grade  is  a  little  harder  to  shape 
than  a  softer  grade,  and  secure  a  smooth  surface,  it  will  cut 
free  without  glazing  or  losing  its  form.  For  comparatively 
small  radii,  however,  this  grade  will  not  hold  its  shape  very 
well,  and  a  46-K  is  much  more  serviceable  down  to  a  1/32 
inch  radius.  For  a  1/32  inch  or  a  1/64  inch  radius.  No.  46 
grain  Is  too  coarse  for  good  results  and  a  grain  and  grade 
of  60-K  should  be  employed.  For  rapid  grinding,  46-H  wheels 
should  be  used  on  all  broad  surfaces  such  as  those  illus- 
trated at  C,  /•',  /  and  Q,  Fig.  2.  This  grain  and  grade  of 
wheel  should  also  be  used  for  grinding  sides  or  vertical 
surfaces  whenever  a  sharp  corner  is  not  required,  and  even 
then  it  is  well  to  rough-grind  with  this  wheel,  finishing  with 
a  finer  wheel.  A  grain  and  grade  of  46-K  gives  a  good  finish 
when  a  small  radius  is  to  be  left  in  a  corner,  but  if  a  sharp 
corner  is  necessary,  a  60-K  wheel  should  be  used,  care  being 
taken  to  keep  it  from  glazing.  If  the  wheel  is  touched  fre- 
quently with  the  diamond  tool,  it  will  last  longer  than  if 
allowed  to  glaze  over  excessively. 

Vertical  Forming-  Tool  Calculations 

The  vertical  forming  tool,  as  used  on  the  Gridley  auto- 
matic, is  held  on  a  12-degree  angle  for  clearance,  but  when 
grinding,  the  tool  is  held  horizontally  (as  shown  in  Fig.  6) 
so  that  it  is  necessary  to  make  an  allowance  on  all  radial  as 
well  as  angular  measurements  because  there  is  a  difference 
in  the  distance  from  one  step  to  another  on  the  tool,  or  a 
slight  change  in  the  angle,  depending  upon  whether  the 
measurement  is  taken  along  the  top  face  of  the  tool  or  at 
right  angles  to  the  front  face.  To  illustrate,  if  dimension  x. 
Fig.  11,  represents  the  distance  that  is  to  be  reproduced  on 
the  work,  it  will  be  necessary,  when  grinding  the  tool,  to 
make  the  depth  y,  measured  at  right  angles  to  the  front  face, 
slightly  less  than  the  required  depth  x,  owing  to  the  angular 
position  of  the  tool.  Evidently  the  difference  between  x  and 
y  w-ill  depend  upon  the  clearance  angle  a.  The  depth  of  y  will 
equal  dimension  x  multiplied  by  the  cosine  of  angle  a,  or  the 
side  adjacent  equals  the  hypotenuse  times  the  cosine  of  a. 
For  example,  the  part  made  with  the  tool  shown  at  C,  Fig.  2, 
should  have  a  radius  difference  of  one  inch  from  the  body 
part  to  the  outside  of  the  flange  produced  by  the  slot  in  the 
tool.  As  the  top  face  of  the  tool  is  at  a  12-degree  angle  while 
grinding,  the  slot  should  be  ground  to  a  depth  equal  to  the 
radial  dimension  required  on  the  work,  times  the  cosine  of 
12   degrees,  or  1  X  0.9781  =  0.9781  inch,  instead  of  one  inch. 

Allowance  must  also  be  made  when  grinding  angular  sur- 
faces. For  example,  suppose  the  angular  surface  of  the  form- 
ing tool  Illustrated  in  Fig.  11  is  to  reproduce  an  angle  ;3  of 
15  degrees  on  the  work.  It  is  evident  that  in  order  to  grind 
the  tool  to  an  angle  (3  of  15  degrees  on  the  top  or  along  the 
cutting  edge,  the  angle  at  right  angles  to  the  front  face  of 
the  tool  must  be  slightly  less,  owing  to  the  clearance  angle. 
For  instance,  if  angle  p  is  to  be  15  degrees  when  measured 
in  the  plane  d — d,  the  angle  when  measured  along  the  plane 
e — e  (which  is  square  with  the  front  face)  will  be  a  little  less 
than  15  degrees  and  will  represent  the  angle  to  which  the 
face  of  the  grinding  wheel  should  be  trued.  The  change  of 
angle  will,  perhaps,  be  more  clearly  illustrated  by  holding 
an  ordinary  triangle  vertically  and  thon  tipping  it  while  the 
base  is  held  in  the  same  position. 

To  determine  the  angle  at  which  the  tool  must  be  ground, 
multiply  the  tangent  of  the  angle  required  on  the  work  by 
the  cosine  of  the  clearance  angle;  the  product  equals  the 
tangent  of  the  angle  when  measured  at  right  angles  to  the 
front  face  of  the  tool.  Thus,  taking  the  tangent  of  15  degrees, 
which  is  0.26795,  and  multiplying  by  the  cosine  of  12  degrees. 


or  0.97815,  we  have  0.26795  X  0.97815  =  0.26209,  which  is  the 
tangent  of  14  degrees  40  minutes  nearly;  therefore,  the  grind- 
ing wheel  should  be  dressed  to  this  angle. 

For  angles  larger  than  45  degrees,  it  is  preferable  to  work 
from  a  vertical  line,  or  from  a  line  at  right  angles  to  the 
axis  of  the  work,  instead  of  parallel  to  the  axis.  When  -nork- 
ing  from  a  vertical  line,  divide  the  tangent  of  the  required 
angle  by  the  cosine  of  the  angle  of  clearance,  instead  of  mul- 
tiplying, in  order  to  obtain  the  tangent  of  the  angle  meas- 
ured at  right  angles  to  the  front  face  of  the  tool.  The  dif- 
ference between  the  two  methods  is  illustrated  by  the  dia- 
grams .1  and  B.  Fig.  12.  When  angle  ^  is  measured  In  the 
plane  of  the  top  face  of  the  tool  and  from  a  horizontal  line 
parallel  to  the  axis  of  the  work  (as  at  A),  angle  6  of  the 
wheel  face  equals  tau  /3  X  cosine  of  clearance  angle.  On  the 
other  hand,  when  angle  ^  is  measured  from  a  vertical  line 
at  right  angles  to  the  axis  of  the  work  (as  at  B),  tan  o  of 
tan  p 

the   wheel   face   equals  ■ .     Suppose 

cosine  of  clearance  angle 
angle  /3  (sketch  B)  is  30  degrees;  then,  dividing  the  tangent 
of  the  required  angle  by  the  cosine  of  the  clearance  angle,  w-e 

0.57735 
have:    =  0.59024,  which   is   the   tangent  of  the  angle 

0.97815 
the   wheel   should  be   trued   to,   or  approximately   30   degrees 
33   minutes.   Thus,   we   have   the   following  very  simple   rules 
for  obtaining  grinding  angles  or  the  angle  of  the  tool  meas- 
ured at  right  angles  to  the  front  face: 

When  working  from  a  vertical  line  (at  right  angles  to  axis 
of  work)  the  tangent  of  the  grinding  angle  equals  the  tangent 
of  the  angle  of  production  (angle  required  on  work)  divided 
by  the  cosine  of  the  angle  of  clearance.  When  working  from 
a  horizontal  line  (parallel  to  axis  of  work)  the  tangent  of 
the  grinding  angle  equals  the  tangent  of  the  angle  of  pro- 
duction, multiplied  by  the  cosine  of  the  angle  of  clearan(-i'. 

VANADIUM   STEEL   FOR   HAMMER 
PISTON   RODS 

Probably  no  other  machine  part  is  subjected  to  greater 
vibratory  stresses  tending  quickly  to  cause  fatigue  to  the 
metal  and  resulting  failure,  than  steam  hammer  piston  rods. 
In  such  service  the  dynamic  strength  or  anti-fatigue  prop- 
erties of  the  metal  are  put  to  the  extreme  test,  and  frequent 
failures  of  steam  hammer  piston  rods  are  a  common  source 
of  trouble  and  expense  in  all  forge  shops.  As  a  solution  of 
this  trouble  many  forge  shops  have  turned  to  the  use  of  heat- 
treated  alloy  steels  in  order  to  provide  the  qualities  -B-hich 
ordinary  carbon  steel  piston  rods  so  evidently  lack.  Heat- 
treated  vanadium  steel  has  proved  to  be  particularly  well 
adapted  to  this  purpose,  because  of  its  high  dynamic  strength 
and  durability,  it  having  been  show-n  by  repeated  tests  to  be 
superior  to  nickel  steels  for  this  service.  The  A.  O.  Smith 
Co.,  Milwaukee,  Wis.,  well-known  manufacturer  of  automo- 
bile parts  and  drop-forgings,  has  equipped  all  its  steam  ham- 
mers with  vanadium  steel  rods.  Twenty  hammers  are  oper- 
ated in  this  forge  shop,  ranging  from  1000  to  16,000  pounds 
drop.  These  were  fitted  with  chrome-vanadium  steel  rods, 
oil-treated,  having  the  following  physical  properties:  elastic 
limit,  80,000  pounds;  tensile  strength  per  square  inch,  100,000 
pounds;  elongation  in  two  inches,  20  per  cent;  reduction  of 
area,  45  per  cent. 

The  Obenberger  Drop  Forge  Co.,  Cudahy,  Wis.,  another  well- 
know-n  manufacturer  of  automobile  drop-forgings,  also  has 
had  satisfactory  results  from  the  use  of  heat-treated  vanadium 
steel  steam  hammer  piston  rods.  The  company  had  been  using 
40-point  carbon  steel  rods  which  were  breaking  and  being  re- 
placed on  an  average  of  one  every  two  months.  As  a  sub- 
stitute, 3i,j  per  cent  nickel  steel  was  tried  out.  but  with  no 
better  success.  A  heat-treated  chrome-vanadium  steel  rod 
was  applied  to  a  1500-pound  open  frame  hammer  in  April, 
1910.  This  operated  continually  night  and  day  until  No- 
vember, 1911,  giving  a  service  of  over  a  year  and  a  half.  On 
the  failure  of  this  rod,  a  Z\U  per  cent  nickel  steel  rod  was 
applied  which  lasted  only  twenty-four  days.  The  rods  were 
5  inches  diameter,  94  inches  over-all,  -with  a  head  having 
a  diameter  of  12  Inches  and  a  thickness  of  4  inches. 
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INTERESTING  MILLING  ATTACHMENTS 

BT    LEIGH   J.    RODOERS* 

Recently  we  had  the  job  of  making  several  dozen  worms 
and  worm-wheels  of  the  following  dimensions:  115/16  Inch 
diameter,  four  left-hand  threads  per  inch,  1%  inch  long  to 
mesh  with  a  61-tooth  gear;  113/16  inch  diameter,  two  double 
threads  per  inch,  IMs  inch  long  to  mesh  with  a  31-tooth  gear. 
Chasing  the  threads  of  the  latter  worm  in  a  lathe  is,  at  best, 
a  slow,  painstaking  operation,  and  would  probably  result  in 
a  few  torn  threads  if  done  by  anyone  except  an  expert  lathe 
hand.  So  It  was  decided  to  mill  the  threads. 
A  Thread  Millingr  Attachment 

We  had  just  completed  a  rack  cutting  attachment  for  a  No. 
l'~j  milling  machine  and  had  on  hand  an  old  pair  of  center.': 
which  required  very  little  change  to  rig  up  ready  for  use. 
This  rack  cutting  head  is  so  simple  and  efficient  that  a  few 
words  of  description  may  be  of  interest.  The  driving  gear  is 
of  hardened  tool  steel  10  pitch,  14  teeth,  45  degree  spiral, 
keyed  on  the  regular  1-incli  arbor.  On  each  side  of  this  gear 
i.s  a  hardened  and  ground  collar  accurately  fitting  the  2%-inch 
hole.  The  driven  gear  is  of  tough  bronze,  has  11  teeth  and  is 
keyed  on  the  hardened  and  ground  cutter  spindle  which  is  1 
Inch  diameter  and  has  a  bearing  6io  inches  long  with  fiber 
thrust  collars  and  fine  thread  adjusting  nuts.  This  head  has 
seen  some  hard  service  without  appreciable  wear  or  trouble  of 
any  kind,  and  would  be  found  useful  in  any  shop.  The  driv- 
ing or  work  spindle  of  the  centers  extends  back  far  enough 
to  gear  direct  to  the  longitudinal  feed-screw. 

The  regular  milling  machine  feed-shaft  having  two  universal 
joints  was  attached  to  a  pinion  meshing  with  the  large  spur 
gear  shown  at  the  front  of  Fig.  1.  This  pinion  had  its  bear- 
ing in  an  angle-plate  bolted  on  the  milling  machine  platen 
(not  shown).  This  arrangement  gave  us  a  choice  of  six- 
teen all-geared  feeds,  driving  the  work  spindle  through 
a  pair  of  spur  gears  and  worm-gearing  as  shown.  The  table 
was  swiveled  to  suit  the  thread  angle  which,  in  the  case  of  the 
double-threaded  worm,  was  5  degrees  4  minutes  and  geared 
up  with  a  48-tooth  gear  on  the  work-spindle  and  a  24-tooth 
gear  on  the  feed-screw,  with  two  idlers  between,  since  the 
center  distance  was  too  great  to  mesh  the  48-tooth  gear 
directly  into  the  24-tooth  gear.  (The  left-hand  threaded 
worms  had  to  turn  opposite  to  the  right-hand  feed-screw.) 
In  the  case  of  the  double-thread  worm,  the  first  method  was  to 
mark  the  gears,  disconnect,  move  the  work-spindle  around  24 
teeth,  or  exactly  one-half  revolution,  and  throw   the  gears  in 
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ni(Ah   again.     I.nter   it    .^..^    :    ;,....    .:>■-  could   divide   the 

thread  very  arciirately,  using  the  dial  on  the  feed-screw.  With 
a  stream  of  oil  on  the  carbon  steel  cutter,  a,  good  clenii  Job 
without  chatter  wn.<*  produced  in  ten  mlnutcii  each. 
A  Hobblntf  Fixture 
Ah  one  ran  cn.'tlly  gui'.qs  from  mfrrenrr  to  Fig.  2.  tills*  lioli- 
hlng  fixture  was  built  from  pIcre.K  nelected  from  the  junk  pile. 
The  main  casting  was  surfaced  top  and  bottom,  and  n  2i^-lnch 
hole  was  drilled  and  reamed  through   it.     Into  tlilx  hole  was 


fitted  a  hardened  and  ground  spindle  having  a  bearing  about 
5  inches  long  and  a  thrust  collar  to  bear  on  top  of  the  base. 
The  main  or  driven  gear  has  61  teeth  that  were  carefully  cut 
on  the  dividing  head  with  the  table  swiveled  to  an  angle  of 
5  degrees,  4  minutes.  The  driving  worm  has  tw-o  double 
threads  per  inch.  Both  worm  and  worm-wheel  were  keyed 
on  their  respective  shafts.  Now  to  hob  a  61-tooth  worm- 
wheel  blank  for  a  single-threaded  worm,  it  was  only  necessary 
to  gear  up  as  shown  with  a  24-tooth  gear  on  the  machine 
arbor   and   a   48-tooth   gear  on   the   fixture   spindle,   using  an 
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Fig.    2.     Crude   Looking  but  Serviceable  Hobbing   k' 


idler.  The  blank  was  then  moved  in  until  the  hob  began  to 
cut,  with  the  dial  set  at  zero,  and  then  fed  in  slowly  until  the 
proper,  depth  of  tooth  was  secured,  as  shown  on  the  machine 
dial.  While  the  fixture  as  shown  worked  fairly  well,  the  cut 
could  not  be  crowded  owing  to  the  springing  of  the  work. 
It  was  found  best  to  true  up  the  blanks  at  point  .1  and  sup- 
port the  work  with  a  heavy  rigid  rest,  bearing  at  that  point 
To  cut  the  31-tooth  worm^hieel,  it  was  only  necessar7  to 
put  the  double-threaded  hob  and  61-tooth  pear  on  the  machine 
arbor  and  a  31-tooth  gear  on  the  fixture,  driving  the  worm 
spindle  with  an  idler  as  before.  In  a  school  shop,  it  Is  no 
drawback  to  have  to  build  simple  home-made  tools  that  will 
embody  the  principles  of  the  best  special  machines  and  ac- 
complish the  desired  results.  In  many  cases  the  interest 
aroused  In  the  mind  of  the  young  mechanic,  and  the  In- 
ventive reasoning  developed  by  this  type  of  problem,  fully 
compensates  for  the  lack  of  an  expensive  special  machine  In 
the  equipment. 

*     •     • 

FANS   VS.  FIKE 

Wo  have  all  heard  of  fighting  fire  with  fire,  but  the  use  of 
electric  fans  as  an  adjunct  to  a  fire  department  in  putting  out 
a  blaze  Is  surely  novel.  In  Itoston  not  long  ago  a  fire  broke 
nut  In  the  basement  of  a  building  occupied  by  a  wholesale 
paint  and  chemical  concern.  The  fumes  and  smoke  became 
Bo  thick  that  it  was  impo»sible  for  the  firemen  to  enter  the 
bosement  or  direct  a  stream  with  any  effectiveness,  when 
someone  thought  of  electric  fans,  A  half  dozen  of  the  ordinary 
slxteen-lnch  size  were  quickly  requi.wltloned  by  the  (Ire  chief 
and  their  breeze  directed  down  the  stairway.  As  soon  as  the 
rear  basement  windows  were  broken  to  allow  the  escape  of 
the  smoke  and  fumes,  the  fans  graiiually  cleared  the  base- 
ment so  that  the  firemen  could  work  (julckly  and  effectively 
in  extlngulshinK  the  flames. 
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POINTS    NECESSARY    TO    CONSIDER    IN    THE    DESIGN    OP    MACHINERY    IN    ORDER    TO    REDUCE    THE    COST 

BY   ALBERT   A.    DOWD* 


THE  influence  of  the  design  of  any  mechanical  device, 
whether  it  be  a  tool,  fixture  or  machine,  on  the  ulti- 
mate cost  of  machining  its  parts  is  a  point  that  should 
be  carefully  considered  by  the  designer.  The  effectiveness  of 
any  piece  of  mechanism  must  obviously  be  the  first  consider- 
ation in  the  design,  but  the  mechanical  operations  necessary 
to  manufacture  the  parts  should  also  be  carefully  studied  in 
order  to  minimize  the  cost  of  production  to  as  great  a  de- 
gree as  is  consistent  with  efficiency.  Much  depends,  of  course, 
upon  the  general  character  of  the  work  to  be  designed,  and 
the  varied  requirements  placed  on  the  product.  For  example, 
in  machine  construction  the  convenience  of  operation  in  the 
finished  product  should  never  be  sacrificed  out  of  regard  to 
problems  of  machining,  nor  should  strength  and  rigidity  be 
lessened  in  any  way  in  order  to  facilitate  the  handling.  In 
automobile  construction,  weight,  strength,  convenience  and 
even  general  appearance  are  important  factors  which  must 
be  considered  in  the  design,  and  all  machining  problems 
must  be  to  a  certain  extent  subservient  thereto.  So  also  in 
other  lines  of  mechanical  work,  the  requirements  differ  ac- 
cording to  the  purpose  for  which  the  devices  may  be  intended. 
In  the  design  of  special  tools  and  fixtures,  the  cost  element 
of  the  tool  itself  depends  upon  entirely  different  factors.  In 
fact,  the  cost  of  tools  and  fixtures  for  rapid  production  work, 
when  quantities  are  large,  may  be  almost  neglected,  pro- 
viding an  elaborate  equipment  will  increase  the  production 
sufficiently   to   warrant   the    expenditure,    and   also   providing 


"that  the  design  is  such  as  to  permit  upkeep  and  replacements 
at  a  minimum  cost. 

A  General  Case  of  Desig-n  Considered 
The   designer    naturally    considers    finished    surfaces,    bear- 
ings,  drilled    and   tapped   holes,   grooves,   recesses,   etc.,   with 
a.  view  to  the  possibilities  of  machining,  but  he  seldom  con- 
siders   the    matter    from    the    viewpoint    of    economy.      His 

•  Address:    221  GrOTe  St.,    Bridgeport.    Conn. 


analysis  of  the  problems  as  they  come  up  in  the  design  is 
something  like  this:  Can  it  be  machined?  How?  On  what 
machine — drill  press,  milling  machine,  turret  lathe  or  boring 
mill?  Can  the  parts  be  assembled  without  diflSculty?  How? 
Having  satisfied   himself  that  it  is  possible   to   machine   the 
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Fig-.   2.     Sleeve  with  Machined  Hecess  which  neatly  increased  the  Cost 

work  on  some  of  the  standard  machine  tools,  he  does  not 
consider  it  necessary  to  go  into  the  subject  further,  unless  he 
has  been  a  shop  man  or  tool  designer,  or  perhaps  both.  If 
this  is  the  case  he  automatically  considers  the  machining 
problems  in  a  more  thorough  manner  on  account  of  troubles 
which  he  may  have  encountered  when  connected  more  inti- 
mately with  the  actual  machining  processes. 

During  the  progress  of  the  design,  the  chief  draftsman, 
superintendent,  or  someone  else  in  authority  looks  over  the 
work  from  time  to  time  and  passes  upon  it,  occasionally  bring- 
ing up  the  matter  of  machining  certain  portions  which  may 
be  a  little  out  of  the  ordinary,  and  making  suggestions  re- 
garding the  work  as  a  whole.  The  machining  problems  are 
seldom  taken  up  carefully  in  detail,  unless  something  very 
much  out  of  the  ordinary  is  apparent,  such  as  radial  boring 
operations  or  a  multiplicity  of  angular  surfaces  or  some 
other  matter  which  is  likely  to  require  expensive  tooling,  in 
which  event  the  questions  are  more  carefully  considered. 
After  suggested  changes  have  been  made,  the  drawings  are 
approved,  traced,  blueprinted  and  sent  out  into  the  factory. 
Several  days  after  this  the  patternmaker  appears  on  the  scene 
to  inquire  whether  certain  small  changes  (affecting  the  mak- 
ing of  the  pattern  and  its  removal  from  the  sand)  will  be  per- 
missible. Other  questions  having  to  do  with  coring,  draft, 
partings,  finished  surfaces,  etc.,  are  also  brought  up  at  this 
time  and  they  may  or  may  not  affect  the  design.  As  a  gen- 
eral rule,  however,  the  patternmaker  can  find  a  way  out  of  a 
pretty  difiBcult  situation  without  causing  any  vital  changes  in 
the  design. 

Patterns  having  been  completed,  a  trial  casting  is  made 
and  sent  into  the  factory  for  machining,  being  completed  in 
due  course  of  time  and  tested  out  under  working  conditions. 
Having  been  found  to  work  satisfactorily,  with  some  minor 
changes  which  are  incorporated  on  the  drawings,  it  is  de- 
cided to  build  a  lot  of,  perhaps,  fifty  machines,  if  the  work  is 
a  machine  tool.  In  a  case  of  an  automobile,  however,  the  lot 
may  run  from  2000  to  50,000  or  even  more,  depending  on  the 
production  of  the  firm  manufacturing  the  product. 

The  tool  designer  now  takes  the  matter  in  hand  and  de- 
cides on  the  sequence  of  operations  and  tooling  required  to 
complete  the  work.  Let  us  now  take  up  and  look  into  the 
problems  of  machining  from  his  point  of  view  and  see  what 
may  be  required.  Let  us  also  note  as  we  proceed  points  in 
the  design  which  involve  unnecessary  cost  in  the  machining 
and  which  might  have  been  foreseen  by  the  designer  had  he 
given  more  thought  to  this  part  of  the  work,  or  had  he  taken 
the  matter  up  with  the  tool  designer  during  the  progress  of 
his  own  work. 

The  first  question  to  be  decided  is  that  of  holding  the  cast- 
ing for  the  first  operation,  and  it  is  quickly  noted  that  no 
provision  has  been  made  for  clamps  or  lugs  by  which  the 
work  can  be  secured.     Suitable  lugs  are   therefore  added   to 
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the  pattern  so  that  the  casting  may  be  firmly  clamped  in  a 
fixture.  This  necessitates  the  return  of  the  pattern  from  the 
foundry  and  a  delay  of  a  day  or  two  while  the  needed  changes 
are  being  made.  The  lugs  for  machining  are  to  be  milled  off 
after  all  the  operations  have  been  finished,  so  that  this  item 
adds  somewhat  to  the  cost  as  a  whole.  In  this  connection  it 
is  well  to  state  that  there  are  many  cases  where  an  indented 
surface  can  be  provided  in  the  casting  for  holding  purposes, 
instead  of  protruding  lugs  which  require  an  extra  operation 
to  remove.  Indented  surfaces  may  often  be  made  to  serve 
as  well  and  may  be  incorporated  in  the  design  in  such  a  way 
that  they  are  neither  unsightly  nor  troublesome.  A  consider- 
able saving  in  the  cost  of  production  can  be  effected  in  this 
■way,  if  the  designer  gives  a  little  thought  to  the  matter  dur- 
ing the  work  on  the  design. 

A    recessed    bearing    was    next    encountered.      This    recess 


called  for  finish,  yet  it  was  only  an  inch  in  diameter  by  two 
inches  long.  There  seemed  to  be  no  good  reason  why  it  could 
not  have  been  cored  or  a  relieved  shaft  used  in  a  straight 
hole.  In  order  to  machine  the  hole  as  called  for  on  the  draw- 
ing, it  was  found  necessary  to  design  a  special  recessing  tool 
of  somewhat  delicate  construction  (on  account  of  the  small 
diameter),  so  that  very  light  feeds  were  essential,  making 
the  production  time  correspondingly  slow. 

Two  inside  surfaces  were  next  noted  which  were  in  such 
a  position  that  back-counterboring  seemed  to  be  the  only 
method  by  which  they  could  be  economically  machined.  On 
looking  up  the  matter  it  was  found  that  a  slight  change  in 
their  position  would  have  permitted  the  use  of  an  end-mill, 
which  would  have  resulted  in  a  saving  both  in  tools  and 
machining  time. 

There  were  several  other  points  that  required  special 
methods  of  handling,  which  could  have  been  saved  by  a  little 
more  thought  on  the  part  of  the  designer;  for  example, 
drilled  and  tapped  holes  close  to  the  walls  of  the  casting,  so 
that  extra  long  drills  and  special  taps  were  needed;  two  small 
drilled  angular  holes  on  the  same  side  of  the  casting  having 
different  angles  of  inclination,  when  the  same  angle  would 
have  answered  for  both.  Several  other  minor  points  were 
noted  which  might  have  been  differently  arranged  without 
sacrificing  efficiency  in  the  least,  but  which  would  have 
cheapened  the  machining  processes  considerably. 

The  tool  designer  now  takes  up  some  of  these  points  with 
the  designer,  who  considers  them  dubiously,  with  a  view  to 
possible  changes.  Meanwhile  a  number  of  castings  have  been 
made  and  are  in  the  shop  waiting  for  tools  and  fixtures  with 
which  to  machine  them.  As  the  matter  becomes  known  to  the 
tool  designer,  ho  takes  It  up  with  the  superintendent,  mak- 
ing clear  the  Improvement  both  In  tool  cost  and  production. 
If  the  suggested  changes  could  bo  made.  The  superintendent 
hesitates  to  scrap  the  castings  already  made  and  therefore 
decides  to  use  them.  Instructing  the  tool  designer  to  go  ahead 
on  this  basis,  making  provision  for  changing  the  next  lot  when 
designing  the  tools.  The  result  Is  that  tho  cost  of  spoclal 
tools,  fixtures,  extra  operations,  etc.,  is  much  greater  than  it 
nhould  bo.  In  addition  to  this  there  Is  the  cost  of  changing 
(Irnwlngs,  patterns,  tools  and  fixtures  after  tho  first  lot  has 
boon  machined,  together  with  the  extra  time  required  to  de- 
sign the  tools  80  that  they  may  be  changed  over  to  null  the 
new  conditions,  and  at  the  same  time  making  them  so  that 
they  will  be  usable  for  replnrommt  work  In  cose  breakages 
In   the  first   lot   occur.    The  far-rcaching  effect  of  design  on 


the  cost  of  machining  is  apparent  in  a  case  of  this  kind,  as  it 
is  clear  that  greater  care  on  the  part  of  the  designer  with 
respect  to  the  machining  aspect  would  have  resulted  in  a  sav- 
ing both  in  production  time  and  in  the  cost  of  special  tools. 
A  consultation  from  time  to  time  with  the  tool  designer  will 
be  found  of  great  value,  as  his  familiarity  with  machining 
methods  and  problems  allows  him  to  note  almost  at  a  glance 
anything  of  a  troublesome  nature,  and  he  may  frequently  be 
able  to  suggest  a  remedy  for  a  difficult  condition  which  will 
be  thoroughly  practical  and  which  may  be  the  means  of  ."liv- 
ing a  considerable  expenditure.  A  few  suggestions  are  here- 
with offered  in  connection  with  design  which  will  tend  to 
decrease  machining  costs  if  applied  during  the  process  of 
designing. 

Points  in  Design  which  Affect  the  Cost  of  Machining: 

General  shape  of  the  work: — This  is  one  of  the  first  points 
to  be  considered,  as  it  seriously  affects  the  holding  devices 
which  may  be  necessary  for  the  machining  operations.  After 
the  design  has  been  worked  out  sufficiently  to  determine 
the  general  contour  of  the  various  components,  the  question 
of  holding  and  clamping  should  be  considered,  and  provision 
made  in  the  castings  either  by  the  addition  of  lugs  or  by 
indented  surfaces.  The  latter  are  much  to  be  preferred  if 
the  nature  of  the  work  will  permit  their  use,  as  they  require 
no  extra  operations  such  as  might  be  necessary  it  lugs  were 
to  be  removed  after  machining.  If  the  work  is  of  cylindrical 
shape  such  as  might  be  machined  on  a  turret  lathe,  the  addi- 
tion of  a  small  driving  lug  may  be  found  of  great  advantage, 
providing  it  can  be  applied  in  such  a  way  that  an  extra 
operation  for  cutting  it  off  will  not  be  needed.  Very  little 
time  is  necessary  in  considering  these  points,  but  a  little 
forethought  at  this  stage  may  effect  a  considerable  saving 
in  the  cost  of  machining. 

Drilled  or  tapped  holes: — It  is  advisable  to  use  as  few- 
sizes  as  possible  consistent  with  good  design,  and  to  avoid 
angular  holes  wherever  practicable.  Flange  holes  should  be 
spaced  far  enough  away  from  the  sides  of  a  rough  casting  to 
permit  the  drill  press  spindle  to  pass  without  interference,  so 
that  long  special  drills  will  not  be  needed.  Special  length 
drills  are  more  expensive  than  the  regular,  and  annoying 
delays  are  often  caused  by  waiting  for  them  to  be  made.  If 
it  is  not  possible  to  design  so  as  to  obtain  spindle  clearance. 
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space   enough   should   be   given   so   that   supporting   bushings 
can  be  used  for  guiding  the  drills. 

Thrraihil  tcork: — Tho  expense  of  machining  threaded  por- 
tions of  tho  work  may  easily  be  made  to  run  Into  a  con- 
siderable amount  of  money,  unless  care  is  used  In  the  de- 
sign. Threads  of  special  pitch  should  be  avoided  as  far  a-s 
possible,  so  that  special  dies  or  taps  will  not  be  needed. 
Threads  on  either  exterior  or  Interior  surfaces  should  be  pro- 
vided with  a  clearonce  groove  If  they  run  close  up  to  a 
Bhouldcr.  Any  threaded  Interior  surface  which  must  be  con- 
centric with  a  cylindrical  adjacent  portion  should  be  made 
with    a   loose    fitting    thread    so    that   the   cylindrical    portion 


December,  191- 


MACHINERY 


275 


may  perform  the  centering  function.  If  tlie  drawing  calls  for 
good  fits  on  both  portions,  considerable  difficulty  will  be 
experienced  in  the  machining  on  account  of  the  tendency  of 
a  tap  to  run  slightly  eccentric  unless  it  is  piloted. 

Internal  grooves  or  recesses: — These  are  frequently  the 
cause  of  unnecessary  expense  when  machining  is  called  for, 
on  account  of  the  confined  situations  in  which  recessing  tools 
are  compelled  to  do  their  work.  Complications  in  machin- 
ing often  arise  on  work  of  this  kind  which  could  have  been 
avoided  by  the  designer  had  he  cored  the  recess  so  that  finish 
would  not  have  been  required.  This  is  not  always  possible, 
but  should  nevertheless  be  considered  with  a  view  to  saving 
machining.     The  writer  has  designed  a  recessing  tool  which 
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Fig.    5.     Other  Examples  of  Designs  that  influence  Cost  of  Machining 

cost  about  $75  to  build  for  an  internal  finished  recess  which 
could  have  been  avoided  by  a  little  more  forethought  on  the 
part  of  the  designer. 

Internal  finished  pads  or  surfaces: — If  internal  finished 
surfaces  are  required,  an  effort  should  be  made  to  arrange 
them  in  such  a  way  that  they  may  be  milled  off  without  the 
use  of  special  mills.  Inside  bosses  are  often  arranged  so 
that  an  operation  of  back-counterboring  is  necessary,  which 
is  both  troublesome  and  expensive.  In  addition  to  this,  the 
accuracy  obtained  is  usually  far  from  satisfactory.  When- 
ever these  surfaces  can  be  so  arranged  that  they  may  be 
milled,  the  results  will  be  found  much  better  from  all  points 
of  view. 

Angular  surfaces: — These  generally  require  an  extra  opera- 
tion in  machining,  and  as  the  expense  of  an  extra  operation 
with  its  fixture  is  an  important  item,  it  should  be  avoided 
as  far  as  possible.  Frequently  an  outside  angular  surface 
on  a  large  casting  may  be  made  perpendicular  to  the  other 
surfaces  by  designing  the  bracket  or  other  component  which 
matches  with  it  in  such  a  way  that  the  angular  surface  will 
come  on  the  smaller  casting,  for  which  a  fixture  can  be  made 
at  much  less  expense.  The  matter  of  angular  surfaces  should 
always  be  carefully  considered  so  that  the  cost  of  special 
fixtures  will  not  be  excessive. 

A  Few  Examples  Illustrating-  Machining-  Costs 
Influenced  by  Design 

A  few  examples  which  show  the  effect  of  design  on  the  cost 
of  machining  are  given  herewith  and  are  for  the  most  part 
drawn  from  the  writer's  own  experience.  Nearly  all  the  ex- 
amples given  are  of  a  simple  nature,  but  illustrate  as  well  as 
if  more   complicated  the   value   of   forethought   in    designing. 

Fig.  1  shows  at  A.  B,  and  C  three  types  of  automobile  hand- 
levers,  all  of  which  are  drop-forged,  and  which  require  more 
or  less  machining.  The  drilling  of  the  holes  which  act  as 
bearings  for  the  operating  rods  is  affected  to  a  considerable 
extent  by  the  position  of  these  bearings,  and  although  this 
seems  but  a  small  item  in  the  general  expense,  it  will  serve 
to  illustrate  several  points  worthy  of  attention.  In  the  lever 
A.  the  position  of  the  holes  D  and  E  is  such  that  there  is  in- 
sufficient room  for  drill  jig  guide  bushings,  so  that  it  becomes 


necessary  to  use  a  tool  steel  plate  for  the  purpose,  as  shown 
at  U.  Another  bushing  of  the  same  kind  must  also  be  used 
at  D  for  the  other  bearing,  which  is  some  distance  away.  As 
bushing  plates  of  this  kind  give  no  chance  for  replacement, 
except  by  making  entirely  new  plates  in  cases  of  breakage, 
and  as  the  amount  of  stock  around  the  hole  is  very  small,  it 
will  be  seen  that  the  expense  of  upkeep  might  be  of  some 
moment.  The  delay  in  production  while  waiting  for  the  jig 
to  be  repaired  might  be  even  more  costly.  Special  length 
drills  would  naturally  be  required  for  this  work,  but  this 
seems  unavoidable  in  this  instance.  The  distance  F  is  really 
the  cause  of  much  unnecessary  expense  and  delay,  and  a 
slight  change  in  the  design  would  have  obviated  it  all. 

The  lever  B  is  also  a  drop-forging  having  a  section  as 
shown  at  P,  slightly  more  offset  than  0.  The  design  in  this 
case  has  been  considered  with  a  view  to  machining  the  holes 
G  and  if,  as  the  pocket  at  J  is  evidently  so  made  that  a  sup- 
porting bushing  can  be  located  in  the  jig  at  this  point. 

Lever  C  has  a  section  Q  similar  to  0,  but  the  distance  T  is 
sufficient  to  permit  a  better  construction  for  the  bushing,  as 
indicated  at  V.  The  offset  handle  also  allows  the  use  of  a 
shorter  drill  than  in  the  other  instances,  and  the  drilling  can 
be  done  from  the  handle  end  if  desired.  The  three  examples 
given  have  as  their  locating  points  the  holes  K,  M,  and  N. 
The  conditions  represented  here  are  of  the  simplest  kind  and 
the  expense  incurred  is  comparatively  slight,  but  it  must  be 
remembered  that  a  number  of  instances  of  this  kind  would 
add  a  very  appreciable  amount  to  the  cost  of  machining. 

A  situation  which  involved  much  greater  expense  and 
which  could  have  been  readily  avoided  is  shown  in  Fig.  2.  A 
bronze  bearing  A  is  machined  at  surfaces  B  and  C,  which  act 
as  the  bearing  surfaces  for  the  shaft  F,  which  has  a  diameter 
of  %  inch.  A  recess  is  called  for  at  D  with  a  diameter  of  1/32 
inch  more,  and  this  recess  is  to  be  finished.  A  straight  hole 
was  cored  in  the  piece  and  it  was  roughly  chucked  out  on  a 
special  fixture  on  a  hand  screw  machine,  being  located  by  the 
dovetailed  portion  shown  at  E.  A  small  horizontal  boring 
mill  was  used  for  finishing  the  hole  and  for  the  recessing 
operation,  an  accurate  alignment  with  the  dovetail  being  essen- 
tial. On  account  of  the  small  size  of  the  hole  the  design  of  the 
recessing  tool  was  somewhat  troublesome  and  its  construction 
both  delicate  and  costly.  The  upkeep  of  the  tool  -was  also 
expensive  and  its  operation  slow  on  account  of  its  delicacy, 
making  the  cost  of  the  recessing  operation  excessive. 

Prior  to  the  designing  of  tools  and  fixtures  for  this  piece 
the  matter  of  recessing  was  taken  up  with  the  designer,  on 
account  of  the  expense  of  tooling,  and  an  endeavor  was  made 
to  have  the  pocket  cored  as  shown  at  M,  leaving  the  two  holes 
K  and  L  to  be  machined,  thereby  doing  away  with  the  neces- 
sity for  a  recessing  operation.  An  alternative  suggestion  was 
also  made,  that  the  hole  be  made  straigHt  as  indicated  at  N, 
and  the  shaft  provided  with  bearing  surfaces  0  and  a  relief 
P.  Neither  of  the  suggestions  met'with  favor,  and  the  design 
was  left  as  at  A.  As  there  were  twelve  of  these  pieces  on 
each  machine  built,  it  may  readily  be  seen  that  the  cost  of 
machining  was  very  materially  increased. 

An  example  which  illustrates  the  value  of  provision  for 
chucking  is  shown  in  Fig.  3.  At  A  is  shown  a  portion  of  a 
ball  and  socket  pipe  joint  which  was  to  be  machined  at  B 
and  C  on  a  turret  lathe.  Several  machines  were  ordered  with 
the  necessary  equipment  to  produce  the  work,  and  a  number 
of  sample  castings  sent  along  with  the  order.  The  firm  for 
whom  the  work  was  being  done,  was  located  nearly  half  way 
around  the  world,  so  that  changes  in  patterns  were  out  of  the 
question,  and  the  castings  had  to  be  handled  just  the  way 
they  were.  So  much  time  would  have  been  lost  in  obtaining 
consent  to  make  desirable  changes,  that  the  entire  contract 
would  have  been  lost.  It  was  found  necessary  to  machine  the 
work  in  two  settings,  and  to  make  special  holding  devices  for 
both  of  these,  thereby  causing  much  loss  of  time  in  machin- 
ing, in  addition  to  the  cost  of  the  equipment. 

Had  the  designer  considered  the  machining  he  might  easily 
have  supplied  a  supplementary  ring  by  which  the  work  could 
have  been  held  and  machined  complete  in  one  setting.  The 
addition  of  such  a  ring  as  that  shown  at  G  on  the  redesigned 
casting  F  would  have  permitted  the  use  of  a  set  of  metal-to- 
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Figr.    6.     Castings  illastrating  Need  of  considering  the  Machining 
Problem  when  designing 

metal  hook-bolt  jaws  at  this  point,  leaving  the  other  portions 
of  the  piece  free  for  machining,  so  that  all  the  work  could 
have  been  easily  done  in  a  single  setting.  Then,  after  its 
completion,  it  would  have  been  a  simple  matter  to  cut  off  the 
supplementary  ring  at  //,  leaving  a  casting  machined  in  not 
much  more  than  half  the  time  necessary  for  the  original  de- 
sign, and  involving  only  the  loss  of  the  chucking  ring  G,  the 
expense  of  which  need  hardly  be  considered. 

Flywheels  for  gas  engine  work  are  usually  finished  all 
over  on  account  of  the  high  rate  of  speed  at  which  they  are 
to  be  run,  which  necessitates  a  perfectly  balanced  wheel. 
Several  designs  for  a  16-inch  clutch  flywheel  of  this  kind  are 
shown  in  Fig.  4,  and  attention  is  called  to  the  differences  In 
design  which  affect  the  machining.  Essential  points  in  the 
machining  are  that  the  shouldered  hole,  the  small  hole  and 
the  clutch  taper  must  be  concentric  and  true  with  each  other. 
It  is  usually  advisable,  therefore,  to  hold  the  work  by  the 
Inside  of  the  tapered  portion  and  machine  the  shouldered 
and  small  hole  first,  together  with  the  web,  rims  and 
periphery.  A  chucking  ring  should  therefore  be  provided 
at  M,  as  It  would  not  be  found  practical  to  hold  the  work  by 
the  taper.  In  the  second  setting  the  shouldered  hole  is  the 
locating  point,  from  which  the  tapered  portion  Is  machined. 
In  the  upper  figure  A  It  will  be  noted  that  a  recess  B  Is  cut 
at  an  angle  of  30  degrees,  so  that  clearance  for  the  clutch 
will  be  obtained.  The  machining  of  this  recess  calls  for  a 
special  rccrs.slng  tool  or  a  hand  operation  In  manipulating  the 
feeds  to  obtain  an  approximation  of  the  recess  called  for. 
The  angular  web  C  requires  a  forming  attachment  of  some 
kind  or  else  a  hand  operation  subject  to  a  certain  amount  of 
variation  depending  on  the  skill  of  the  operator.  Both  the 
cutting  of  the  recess  and  the  machining  of  the  angular  web 
arc  somewhat  expensive,  and  can  usually  be  avoided. 

In  the  example  D  the  recess  K  Is  cut  perpendicular  to  the 
axis  of  the  flywheel  and  therefore  may  be  readily  machined 
without  the  use  of  sperial  tools.  The  web  Is  partially 
straight,  as  at  F,  and  the  remainder  O  Is  much  narrower  than 
0,  so  that  It  may  be  machined  with  a  wide  faced  tool,  and 
docs  not  require  the  use  of  a  forming  nttarhmcnt.  The 
churking  ring  H  should  not  be  forgotten.  The  machining  of 
this  pirre  can  be  accomplished  much  more  quickly  than  A. 


and  the  cost  of  tooling  is  much  lese,  due  to  the  farsightedness 
of  the  designer  and  his  consideration  of  the  machining. 

A  step  further  in  improving  machining  possibilities  is 
shown  at  //  in  the  lower  figure.  In  this  case  the  chucking 
ring  is  provided  at  O  and  the  recess  at  J  as  in  the  last  case, 
but  all  the  angular  work  on  the  web  is  done  away  with,  by 
using  the  two  offset  surfaces  K  and  L.  Attention  is  called 
to  the  fact  that  all  these  designs  are  made  for  the  same  pur- 
pose, but  the  difference  in  cost  of  machining  is  apparent. 

Fig.  5  shows  at  A  a  malleable  iron  bearing  sleeve  which 
was  made  in  two  lengths  B  and  C.  The  work  was  to  be  bored, 
reamed  and  threaded,  preferably  in  one  setting.  In  attempt- 
ing to  do  this,  however,  it  was  found  that  the  draft  on  the 
pattern  was  of  such  a  taper  that  it  was  impossible  to  hold 
the  work,  even  in  a  set  of  special  jaws  fitted  to  the  taper.  It 
became  necessary,  then,  to  make  a  preliminary  operation  of 
rough-turning  a  straight  part  on  C  of  sufficient  length  to  allow 
gripping  in  a  set  of  straight  jaws.  There  were  several  hun- 
dred castings  on  hand  and  this  extra  operation  had  to  be  per- 
formed on  all  of  them,  making  the  expense  about  50  per  cent 
higher.  The  pattern  was,  of  course,  immediately  changed, 
but  it  was  found  that  the  real  root  of  the  trouble  lay  in  the 
drafting-room,  the  pattern  having  been  made  to  the  drawing. 
This  matter,  of  course,  was  an  oversight  on  the  part  of  the 
designer,  who  undoubtedly  made  it  tapering  to  save  weight 
and  perhaps  also  on  account  of  the  appearance. 

Another  example  of  a  piece  of  work  which  is  more  ex- 
pensive to  machine  than  is  necessary,  is  shown  at  G  in  the 
lower  part  of  the  Illustration.  This  is  a  cast-iron  webbed 
pulley  having  three  openings  F  in  the  web  (which  incidentally 
give  excellent  driving  facilities)  and  a  face  H  crowned  to  a 
circular  arc.  This  method  of  crowning  requires  a  radius 
turning  attachment  or  its  equivalent,  and  the  work  must  be 
machined  with  a  fine  feed  on  account  of  the  varying  cutting 
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faces  of  the  tool  which  are  continually  presented  to  the 
work.  If  fine  feeds  are  not  used  in  finishing,  a  series  of 
ridges  will  be  formed,  which  would  be  commercially  unsatis- 
factory. If  an  angular  crown  is  permissible,  such  as  that 
shown  at  J  on  the  casting  K,  heavy  feeds  may  be  taken  both 
in  roughing  and  finishing  with  a  taper  attachment,  provid- 
ing the  tool  is  ground  so  that  the  cutting  faces  have  a  double 
angle  corresponding  to  the  crown  of  the  pulley.  Less  than 
half  the  time  is  required  for  machining  a  pulley  designed 
like  K  than  is  necessary  for  the  arc-crowned  type  G. 

An  intricate  aluminum  casting  of  very  thin  section  is 
shown  in  the  upper  part  of  Pig.  6;  the  shape  of  this  piece  and 
its  fragile  nature  makes  necessary  the  greatest  care  both  in 
the  design  of  holding  devices  to  prevent  springing,  and  in 
the  machining  itself.  Reference  to  the  illustration  will 
ehow  the  "open-work"  construction  which  was  largely  re- 
sponsible for  the  excessive  cost  of  the  fixtures  with  which 
the  work  was  produced.  In  the  milling  fixture  for  the  flange 
A  several  floating  clamps  and  adjustable  jacks  were  found 
necessary  in  order  to  avoid  distortion  in  the  finished  work. 
In  the  chucking  operations  a  like  amount  of  care  was  neces- 
sary on  account  of  the  unsupported  portions  F  and  B.  The 
locating  was  also  found  difficult  for  the  chucking  operations 
because  of  the  shallow  boss  D,  while  the  milling  of  the  thin 
lug  F  on  the  side  requiring  a  shoulder  was  very  troublesome. 
This  casting  was  an  exceptionally  difiicult  one,  and  its  con- 
struction was  such  that  very  little  could  be  done  in  adding 
lugs  for  clamping.  A  stiffening  angular  brace  was  put  in  at 
G,  but  this  was  of  little  help.  It  is  barely  possible  that  the 
designer  of  this  piece  was  forced  by  some  unknown  con- 
dition into  making  the  parts  as  here  shown,  but  the  expense 
of  the  design  is  apparent,  as  are  also  the  difficulties  in  ma- 
chining. It  would  seem  to  the  observer,  without  further 
knowledge  of  the  conditions,  that  no  thought  whatever  could 
have  been  given  to  the  machining  problems  in  designing. 

An  example  is  shown  at  H  which  would  have  required  a 
difficult  back-counterboring  operation  at  K,  if  the  design  had 
not  permitted  an  additional  hole  M  to  be  bored  in  the  work 
so  that  the  surface  mentioned  could  be  easily  reached.  This 
hole  was  afterward  covered  with  a  steel  plate  N.  As  the 
shoulder  formed  a  resting  place  for  the  thrust  washer  be- 
hind the  bevel  pinion  L,  it  was  essential  that  it  should  be 
square  with  the  bearing  J,  and  this  would  have  made  a  very 
difficult  operation  if  machined  by  a  back-counterboring  opera- 
tion. In  addition  to  this,  there  would  have  been  trouble  in 
obtaining  the  correct  center  distance. 

The  partial  section  shown  at  0  in  the  same  illustration, 
with  its  mate  R  to  which  it  is  fitted  at  S,  is  an  example  of 
close  drilling  and  facing.  The  surfaces  V  and  Y  are  very 
close  to  the  wall  of  the  casting,  but  are  so  situated  that  they 
may  be  easily  faced  with  an  end-mill.  The  drilled  holes  for 
T,  P  and  Q  are  also  close  to  the  casting  walls  but  their 
position  and  arrangement  allow  bushings  to  be  placed  in  the 
jig  at  the  necessary  points,  as  P  can  be  drilled  from  above, 
T  from  below,  and  Q  has  a  recess  W  very  close  to  it. 

Fig.  7  shows  in  the  upper  view  a  plan  of  a  machine  com- 
ponent of  rather  light  construction  but  fairly  large  size.  It 
is  provided  with  a  bracket  B  which  is  a  part  of  the  casting 
Itself,  having  a  shaft  bearing  E  in  alignment  with  F.  The 
bracket  D  in  which  the  latter  is  located  is  a  separate  casting 
tongued  at  X  to  fit  a  slot  provided  for  it  in  the  angular  sup- 
port /,  which  is  a  part  of  the  large  casting.  The  dotted  circle 
shows  the  nearest  interference.  The  bearing  H  is  situated  at 
an  angle  of  30  degrees  to  the  vertical.  This  entire  bracket 
construction  is  expensive  on  account  of  the  machining,  for  it 
will  be  noted  that  the  angular  surface  on  the  large  casting 
requires  a  special  fixture  for  milling,  while  the  bracket  B 
might  have  been  made  as  a  separate  piece  instead  of  a  part 
of  the  large  casting.  A  construction  such  as  that  shown  in 
the  lower  figure  would  have  been  much  more  economical  to 
machine,  and  would  have  required  fewer  special  fixtures.  At- 
tention Is  called  to  the  fact  that  the  finished  pad  L  is  at  right 
angles  to  the  other  finished  surfaces,  so  that  one  setting  ot 
the  work  or,  at  any  rate,  one  fixture  would  be  sufficient.  The 
angular  work  is  all  in  the  smaller  brackets  which  are  much 
more  readily  handled,  and  the  fixtures  are  cheaper. 


CEMENTED   BELT   JOINTS 

There  is  a  wide  difference  of  opinion  as  to  the  correct  way 
of  running  belts  with  cemented  joints.  Diametrically  opposite 
views  have  been  expressed.  In  the  Travelers  Standard  for 
August,  the  method  shown  in  the  accompanying  illustration 
is  recommended.  The  taper  joint  should  be  so  placed  with 
relation  to  the  direction  of  running  of  the  belt  that  when  the 
belt  passes  over  the  pulley  on  which  it  is  most  likely  to  slip, 
there  will  be  no  tendency  for  the  slipping  pulley  to  pull  the 
joint  on  the  inside  of  the  belt  loose,  and  roll  the  scarfed -end 
back,  thus  weakening  the  joint.  When  the  loosened  end  rolls 
up  in  this  manner,  stresses  are  induced  in  the  belt  every  time 
the  joint  passes  over  the  pulleys,  and  these  strains  may  be 
great  enough  to  cause  the  belt  to  give  way  suddenly.  In  the 
illustration  shown,  the  belt  thickness  is  exaggerated  in  order 
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to  show  the  joint  more  clearly.  The  pulley  on  the  left  is  the 
one  most  likely  to  slip,  because  of  the  smaller  arc  of  contact 
with  the  belt.  Hence,  the  joint  is  arranged  so  that  if  this 
pulley  slips  there  will  be  no  tendency  to  roll  back  the  scarfed 
end.  Basing  a  general  rule  on  this  reasoning,  it  would  read 
as  follows:  The  leading  point  of  the  joint  should  be  on  the 
outside  when  the  driven  pulley  is  the  smaller,  but  on  the  in- 
side when  the  driving  pulley  is  the  smaller  of  the  two. 
*     *     * 

TRADE   IN  RUSSIA 

The  Russian  government  has  authorized  the  publication  of 
a  statement  by  its  minister  of  foreign  affairs,  M.  Sazonoff,  re- 
lating to  the  possibilities  for  trade  with  the  Russian  empire. 
The  article  which  has  been  published  in  the  Times  (London) 
states  that  at  the  present  time  there  is  an  unusual  oppor- 
tunity for  trade  and  commerce  with  Russia  which  means,  to 
England  and  America,  now  and  in  the  future,  a  great  deal 
more  than  may  be  ordinarily  believed.  There  is  an  enormous 
and  lucrative  market  in  Russia  for  machinery,  chemicals  and 
all  kinds  of  manufactured  articles.  It  is  stated  that  the  im- 
portations from  Germany  amounted  to  a  grand  total  of  $300,- 
000,000  a  year,  and  as  the  avenues  of  supply  across  the  German 
frontier  have  now  been  cut,  it  is  the  business  of  the  American 
and  English  nations  to  pave  new  ways  for  importation  into 
the  Russian  dominions  for  their  products.  Sazonoff  requests 
in  the  article  mentioned  that  experts  be  sent  to  Russia  even 
while  the  war  is  in  progress  in  order  to  ascertain  the  require- 
ments of  the  country  and  to  study  the  means  whereby  these 
can  be  fully  and  successfully  met.  It  should  be  understood 
that  Russian  trade  generally  must  be  "gone  after,"  but  it  is 
there  tor  whosoever  is  willing  to  take  the  trouble  of  doing  so, 
and  those  manufacturers  who  look  for  foreign  trade  should 
arouse  themselves  immediately,  deal  firmly  and  intelligently 
with  this  question,  and  not  miss  the  opportunity  now  pre- 
sented for  entering  into  a  new  and  potential  market.  The 
sooner  they  acquire  full  knowledge  of  the  needs  and  the  ex- 
tensive possibilities  ot  trade  with  Russia,  the  better.  Those 
that  are  first  in  this  movement  will  reap  a  rich  harvest. 

Turning  chilled  cast-iron  rolls  for  paper  calenders  is  slow 
work.  The  turning  speed  when  roughing  is  about  ten  to 
twelve  inches  per  minute,  six  tools  sometimes  cutting  at 
once.  The  finishing  speed  is  higher,  being  about  thirty 
inches  per  minute.  The  rolls  are  turned  to  within  about 
0.004    inch    of    the    desired    finished    diameter    when    ground. 
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TWO    USEFUL  DRILL  JIGS 

The  different  types  of  special  aiitoniatio  machinery  built 
by  the  American  .Machine  &  Foundry  Co.,  346  Carroll  St., 
Brooklyn,  N.  Y..  call  for  the  use  of  a  variety  of  bronze  bear- 
ing bushings.  These  cover  a  wide  range  of  sizes,  and  dif- 
ferent bushings  must  have  the  oil-hole  drilled  in  different 
positions.  A  universal  drill  jig  is  used  for  this  purpose, 
front  and  rear  views  of  which  are  shown  in  Figs.  1  and  2. 
Referring    to    these    illustrations,    it    will    be    seen    that    the 


Fig.    1.     Front   View    of    Jig   for    drilling    Oil-holes    in    Bushings 


bushings  for  drilling  different  sizes  of  holes  arc  carried  in  a 
circular  plate  that  may  be  rotated  on  its  supporting  stud  to 
bring  the  proper  bushing  into  the  operating  position.  This 
bushing  is  then  located  by  the  conical  shaped  pin  .1  which 
rnters  one  of  the  other  bushing  holes.  It  will  be  evident 
that  the  conical  point  on  this  pin  enables  it  to  center  itself 
in  all  sizes  of  bushings.  After  the  required  bushing  has 
been  located  in  this  way,  the  bushing  plate  is  clamped  by 
tightening  the  bolt  B.  which  draws  up  the  split  bushing  about 
the  supporting  stud. 

Referring  to  the  front  view  of  the  jig  shown  in  Fig.  1,  it 
will  be  seen  that  a  scale  is  graduated  along  the  front  edge 
of  the  V-block  in  which  the  bushings  are  held,  and  that  two 
gage  blocks  C  are  provided,  which  may  be  clamped  in  any 
desired  position  by  means  of  wing  nuts.  By  adijusting  these 
end  gages  to  the  required  positions,  the  jig  may  be  set  for 
drilling  the  oil-hole  in  the  bushing  in  any  position — either 
central  or  at  a  specified  distance  from  one  end.  The  bolt  B 
holds  the  jig  plate  at  any  required  height  to  accommodate  a 
given  size  of  bushing,  but  after  the  jig  has  been  set  for  drill- 
ing the  first  bushing  it  is  not  necessary  to  loosen  the  bolt  B  to 
remove  the  work.  This  is  more  quickly  accomplished  by  loosen- 
ing the  handle  D  shown  in  the  rear  view  of  the  jig  in  Fig.  2. 
When  this  handle  is  swung  back,  the  plate  in  which  the  drill 
bushings  arc  mounted  can  also  be  swung  back  to  clear  the 
work,  which  may  then  be  lifted  out  of  the  V-block.  The  jig 
illustrated  is  provided  with  bushings  for  drilling  all  sizes 
of  holes  from   1/2  down   to  5/32   inch   by   tliirty-seconds,  and 
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has  a  capacity  for  handling  a  largo  range  of  work.  The  ex- 
treme sizes  of  bushings  that  can  be  handled  In  the  Jig  arc 
nhown  In  the  Illustration,  while  a  medium  sized  bushing  Is 
illustrated  in  position  In  the  V-blork.  Many  manufacturers 
who  have  a  variety  of  bushings  to  drill  rould  use  a  universal 
JIk  of  this  type  to  very  good  advantage. 


Among  the  contract  work  handled  by  this  company  there  is 
an  automatic  drill  chuck,  and  in  making  the  bodies  of  these 
chucks  it  is  necessary  to  mill  three  slots  at  an  angle  of  120 
degrees  from  each  other.  These  slots  are  first  drilled,  after 
which  they  are  finished  with  an  end-mill.  Fig.  3  shows  the 
drill  jig  used  for  this  purpose,  and  lying  beside  the  jig 
is  one  of  the  blanks  for  the  chuck  body,  and  also  a  body  after 
the  slots  have  been  drilled  out  preparatory  to  milling.  In 
handling  this  work,  the  extension  at  the  end  of  the  chuck 
body  fits  into  a  socket  A,  after  which  the  handle  B  is  moved 
to  the  right  to  bring  the  opposite  end  of  the  work  into  con- 
tact with  the  rotating  block  C.  This  block  has  a  jaw  on  it 
which  engages  the  projection  D  on  the  work.  It  is  necess.iry 
to  drill  five  holes  to  form  each  slot,  and  this  is  done  by 
moving  the  drilled  bushing  to  consecutive  positions  by  means 
of  the  handle  E. 

It  will  be  seen  that  the  scale  F  moves  over  an  index  point 
on  the  frame  of  the  jig.  and  in  this  way  the  bushing  is  located 
for  drilling  each  of  the  five  holes.  When  located  in  any 
of  the  working  positions,  the  handle  E  is  pushed  down  to 
inter  a  stud  into  a  hole  in  the  frame  of  the  jig,  thus  locking 
the  bushing  in  place  ready  for  the  drilling  operation.  After 
the  five  holes  for  one  slot  have  been  drilled,  the  handle  Gf  is 
drawn  back  to  release  the  index  pin  from  the  hole  in  the 
plate  H.  after  which  the  handle  is  rotated  to  the  next  position 
in  which  the  index  pin  enters  the  hole  to  locate  the  work 
for  drilling  out  the  next  slot.     The  jaw   which  engages  the 


Fig.    3.     Special  Drill  Jig  used  in  machining  Chuck  Bodies 

projection  D  on  the  work  enables  the  work  to  be  rotated  in 
this  way.  When  the  work  has  been  indexed,  the  five  holes 
for  the  second  slot  are  drilled  according  to  the  preceding  in- 
structions, after  which  the  work  is  indexed  a  third  time  to 
provide  for  drilling  the  third  And  final  slot.  The  accuracy 
secured  with  this  jig  will  be  readily  appreciated  when  it  is 
known  that  the  limit  to  which  the  work  must  be  finished  is 
0.001  inch.  E.  K.  II. 

«     «     * 

SAFETY  FIRST  AND   MOTION    PICTURES 

The  employes  of  the  New  York  Central,  Lackawanna,  Santa 
Ke,  and  Burlington  railroads  are  to  be  taught  some  of  the 
principles  of  accident  prevention  by  means  of  a  moving  pic- 
ture exhibition  including  a  love  story.  At  first  thought,  says 
the  Hniluay  Age  Oazcttc,  one  might  think  that  this  Is  a 
riitlicr  light  and  questionable  treatment  of  a  very  serious  sub- 
ji'ct,  but  love  and  tragedy  are  so  skillfully  combined  that  no 
line  who  has  seen  the  pictures  will  question  their  effectiveness. 
The  safety  first  movement  Is  essentially  one  which  depends 
on  appeal  to  various  emotions  rather  than  to  systematic  com- 
mands and  Instructions,  and  arguments  addressed  to  the 
emotions  rather  than  to  the  Intellect  alone  are.  therefore, 
very  successful.  The  men  who  will  derive  the  most  benefit 
from  this  method  are  probably  the  freight-train  men,  and  It 
Is  from  the  everyday  life  of  thrse  men  that  the  lessons  shown 
have  been  taken.  For  general  audiences  the  scenes  are  per- 
haps of  a  rather  startling  character,  but  for  the  men  who 
work  about  trains  and  In  freight  yards,  the  lessons  arc  none 
too  vivid.  Most  of  these  men  do  not  fully  realize  the  per- 
centage of  their  fellowmen  who  are  killed  or  Injured  by  carc- 
1<  ssnrss  each  year. 
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A   NEW   METHOD   OF  POLISHING 
DIAMOND    DIES 


The  draw-holes  of  diamond  dies  soon  wear  rough  and  non- 
circular  and  they  have  to  be  frequently  reground  to  a  polish 
in  order  to  make  them  fit  for  use  in  wire  .drawing.  As  the 
drawing  of  fine  wires  has  received  a  tremendous  impetus 
since  the  introduction  of  the  metal  filament  electric  lamp, 
it  may  be  interesting  to  direct  attention  to  a  new  automatic 
machine  and  method  for  regrinding  the  diamond  dies  used 
for  this  purpose. 

In  the  simplest  machines  hitherto  employed  for  this  pur- 
pose, a  slim  pointed  steel  pin  or  needle  is  rapidly  pushed  to 
and  fro  in  the  hole  of  the  rotating  draw-stone,  to  which  an 
abrasive  and  polishing  medium  is  applied.  By  placing  the 
pin  or  needle  at  an  angle  to  the  axis  of  the  stone,  the  draw- 
hole  can  be  given  a  conical  form  similar  to  that  required. 
It  is,  however,  found  that  the  correct  form  of  the  draw-hole 
when  ground  in  this  way,  is  often  entirely  destroyed  because 
after  each  adjustment  of  the  pin,  only  a  small  zone  on  one 
side  of  the  draw-hole  is  ground.  In  order  to  improve  this 
condition,  the  grinding  pin  is  given  a  separate  and  positive 
movement  relative  to  the  axis  of  the  hole  by  means  of  a 
more  or  less  complicated  mechanism;  but  even  this,  it  is 
claimed,  does  not  produce  the  desired  result  of  maintaining 
the  original  conical  shape  of  the  hole  in  the  die.  The  reason 
for  this  is  that  the  guidance  and  rotation  of  the  polishing 
pin-holder  takes  place  about  a  given  fixed  point  outside  the 
draw-stone,  and  the  lateral  movement,  for  instance,  is  a  com- 
pulsory one.  The  form  of  the  draw-hole  is,  however,  usually 
different  in  each  case;  sometimes  it  is  long  and  sometimes  it 
is  short,  and  the  position  of  the  draw-stone  perforation  also 
varies  because  of  different  thicknesses  of  the  draw-stone 
holders.  In  addition  to  this,  it  is  frequently  impossible  to 
deflect  the  needle  sufficiently  from  its  central  position  because 
the  pin  would  push  the  stone  away  from  the  disk  to  which 
it  is  only  cemented  by  means  of  wax. 

The  regrinding  of  conical  perforations  in  draw-stones  has 
also  been  attempted  by  employing  a  wire  drawn  tautly 
through  the  perforation  in  place  of  the  polishing  pins.  This 
wire,  during  the  grinding  operation,  is  moved  to  and  fro 
in  the  perforation  of  the  draw-stone  which  is  caused  to  rotate 
and  at  the  same  time  to  make  oscillations  about  its  vertical 
axis.  The  diflSculty  of  successfully  grinding  out  fine  per- 
forations with  even  very  hard  fine  grinding  wires,  from  say 
0.1  millimeter  to  0.015  millimeter  in  diameter  for  the 
finest  perforations,  is  evident,  because  the  fine  grinding 
wire  has  to  sustain  a  certain  tension  and  also  the  action  of 
the  sharp  diamond  dust  has  a  tendency  to  cause  the  wire  to 
break.  Moreover,  in  grinding  out  holes  which  have  become 
non-circular,  it  is  difficult  to  keep  such  wires  sufficiently 
taut  to  restore  the  true  circle  in  holes  which  have  worn  out 
of  truth.  It  is  also  claimed  that  the  consumption  of  ex- 
pensive diamond  dust  for  a  given  amount  of  work  is  dis- 
proportionately greater  when  fresh  grinding  wires  have  to 
be  constantly  employed  than  if  only  a  single  pin  point  is 
used  to  do  the  grinding. 

In  order  to  deal  with  these  difficulties,  Messrs.  Werths  & 
Co.,  of  London,  England,  have  introduced  a  machine  for 
grinding  and  polishing  diamond  dies  by  means  of  an  im- 
proved movement  which,  it  is  claimed,  overcomes  the  dis- 
advantages of  the  preceding  methods.  Its  fundamental  feat- 
ure consists  of  having  the  point  of  the  grinding  tool  em- 
ployed, mounted  in  the  perforation  of  the  draw-stone  which 
rotates  on  a  vertical  axis,  while  the  pin  rocks  to  and  fro 
in  a  known  manner,  slowly  and  uniformly  about  its  vertical 
position  or  about  the  axis  of  rotation  of  the  draw-stone,  up 
to  a  given  position  of  inclination  to  both  sides  or  only  to  one 
side.  The  tool  used  is  an  ordinary  slim  pointed  steel  pin. 
This  pin,  moving  without  any  compulsory  guide  under  the 
action  of  its  own  weight,  merely  slips  into  the  hole  so  far 
that  the  pin  in  passing  its  central  position  rests  freely  and 
without  impediment  on  the  walls  of  the  draw-hole.  Thus 
the  pin  point,  in  its  movement  toward  the  inclined  position, 
may  be  simultaneously  drawn  further  out  of  the  draw-block 


hole  commencing  at  a  given  position  of  inclination  in  rock- 
ing back  the  pin.  By  this  means,  as  will  be  seen  from  the 
illustrations  showing  the  pin  upright  and  in  its  oscillating 
position,  in  the  vertical  position  the  point  of  the  pin,  which 
would  otherwise  again  grind  the  form  of  the  hole  exactly 
as  it  was  at  the  commencement  of  the  grinding  operations, 
encounters  the  perforation  at  its  narrowest  place  where  it  is 
non-circular.  This  is  necessary  in  order  to  make  holes  which 
are  non-circular  again  circular.  By  the  deflection  of  the 
pin  and  the  simultaneous  drawing  out  of  the  pin  point  from 
the  perforation,  the  advantage  is  obtained,  apart  from  an 
oblique  position  corresponding  to  the  conical  form  of  the 
perforation  of  the  stone,  of  the  pin  point  not  being  too  sharply 
bent  over  so  as  to  press  away  or  break  the  revolving  stone 
which  is  only  attached  by  means  of  wax.  At  the  same  time, 
the  pin  is  so  bent  at  the  entrance  end  in  the  drawing  motion, 
that  the  hole  is  formed  somewhat  curved. 

The  novelty  and  essential  feature  of  the  Poppe  method 
here  described,  consists  more  particularly  of  the  arrange- 
ment by  which  the  grinding  pin — under  all  phases  of  its 
grinding  operation  so  long  as  it  is  not  withdrawn — rests 
against  the  walls  of  the  perforation  of  the  stone  by  its  own 
weight,  so  that  non-circular  holes  must  be  ground  circular. 
Also,  that  when  the  pin  scrapes  along  the  walls  of  the  hole, 
that  is  to  say,  when  it  rises  and  falls,  the  polishing  material 
is  always  again  conveyed  to  the  place  of  grinding  which  al- 
lows of  a  very  economical  consumption  of  the  expensive 
diamond  dust.  The  correct  form  of  the  perforation,  namely 
the  gradual  tapering  of  the  hole  by  means  of  slightly  curved 
walls  of  the  hole  on  one  side  and  a  suitably  small  enlarge- 
ment of  the  outlet  of  the  hole  on  the  other  side,  is  properly 
ground  by  the  special  action  of  the  polishing  pin  so  that  the 
draw-stone  thus  treated  is  characterized  by  smooth  and  even 
drawing  and  greater  durability.  No  compulsory  guidance  of 
the  polishing  needle  takes  place  except  on  the  periods  of  its 
withdrawal,  so  that  perfect  grinding  is  assured  even  if  the 


diamond  is  not  centrally  mounted  exactly  to  a  hair's  breadth 
and  the  stone-holder  is  not  pushed  away  from  the  tr.ble.  By 
the  free  running  guidance  of  the  pin,  its  wear  is  retarded 
and  the  pins  may  be  placed  in  and  out  of  action  in  the  hole 
without  stopping  the  machine  or  impeding  the  operation  of 
other  pins.  The  machine  occupies  the  very  small  space  of 
26  inches  by  38  inches,  and  requires  about  one-sixth  horse- 
power to  drive  it.  The  smallest  and  largest  calibers 
may  be  mounted  simultaneously  side  by  side,  the  needle  being 
chosen  fine  or  heavier  according  to  the  size  of  the  hole,  the 
weights  on  the  pin-holder  being  adjusted  accordingly.  The 
grinding  action  is  automatic  and  hence  the  draw-holes  are 
not  spoiled  for  want  of  attention  or  experience,  and  it  is 
claimed  that  one  workman  can  easily  attend  to  two  or  three 
such  machines,  polishing  twenty  to  thirty  stones  simulta- 
neously. The  use  of  these  machines  has  been  adopted  to  a 
considerable  extent  in  England,  Germany,  France,  Austria, 
etc.,  and  will  probably  receive  favorable  attention  where  their 
special  features  become  known. 

*     *     « 
Think  out  your  work  and  work  out  your  thoughts. 


280 


MACHINERY 


December,  1914 


CopyrlBht,   1914.  by  THE  INDUSTRIAL  PRESS 


Enterml  at  the  Po»t-Omce  In  New  Tork    City    as  Second-Claas  HaU  Matter 

MACHINERY 

DESIGN-CON  ST  RUCTION-OPERATION 

PUBUSHEn    MONTHLY    BY 

THE    INDUSTRIAL    PRESS 

140-148  LAFAYETTE  STREET.  NEW   YORK  CITY 

ei-52.  CHANCERY  LANE.  LONDON,  ENGLAND 
Cable  ftddress.  Machinery  New  York 


Alexander  Luchftrs.  President  and  Treasurer 

Matthew  J.  O'Neill,  Oonerat  Manager 

Robert  B.  Luchare,  Secretary 

Fred  E.  Rogers,  Editor 

Erik  Oberg:.  Franklin  D.  Jones,  Dougrlas  T.  Hamilton. 

Cbester  L.  Lucas,  Edward  K.  Hammond. 

Associate  Editors 


Yearly  subscription-$2.00;  coated  paper.  $2.50;  Foreipn  edition.  $3.00. 
The  receipt  ot  a  subscription  is  acknowledged  by  sendinff  the  current  number. 
Chocks  and  money  orders  should  be  made  to  THE  INDUSTRIAL  PRESS.  Money 
enclosed  In  letters  is  at  the  risk  of  the  sender.  Changes  of  address  must  reach 
us  by  the  16th  to  take  effect  on  the  following  month;  give  old  address  as 
well  as  new.     Single  copies  can  be  obtained  through  any  newsdealer. 

We  solicit  contributions  from  practical  men  on  subjects  pertaining  to 
machine  shop  practice  and  machine  design.  All  contributed  matter  published 
exclusively  In  MACHINERY  in  paid  for  at  our  regular  space  rates  unless 
other  terms  are  agreed  on. 


DECEMBER,   1914 


NET  CIRCULATION  FOB  NOVEMBER,  1914,  26,106  COPIES 


MERCHANDIZING    IDEAS 

The  value  of  a  technical  journal  like  Machinebt  lies  chiefly 
in  the  force  with  which  it  appeals  to  its  special  class  of 
readers.  Readers  of  Maciiixb^y  are  practical  men  in  the 
mechanical  industries,  from  the  proprietor  and  superintendent 
down.  These  men  read  the  periodical  to  become  Informed  on 
the  latest  developments  in  shop  practice  and  the  new  equip- 
ment for  machine  shops.  To  effectively  appeal  to  these  men 
and  to  serve  them  efficiently,  it  Is  necessary  to  have  the  co- 
oprTation  of  the  brightest  minds  in  the  field — the  cooperation 
which  means  writing  articles  based  on  personal  experience. 
It  is  not  easy  to  get  such  cooperation. 

Technical  or  trade  journals  of  large  circulation  that  are 
so  fortunate  as  to  have  among  their  subscribers  men  willing 
to  write  out  of  their  valuable  practical  experiences  are  in 
an  advantageous  position,  and  cooperation  of  this  sort  can 
be  developed  only  through  conducting  a  journal  along  right 
lines.  It  must  be  practically  helpful— not  helpful  in  a 
patronizing  sense,  but  in  the  true  sense.  It  must  give  the 
definite,  useful,  shop  and  technical  information  which  such 
a  journal  is  read  for.  The  reading  matter  must  be  carefully 
selected  and  presented  in  a  manner  that  is  attractive,  clear 
and  forceful.  That  means  careful,  conscientious  editorial 
work.  A  paper  conducted  on  such  lines  has  no  space  for 
puffs  or  write-ups  offered  for  advertising  considerations.  The 
editorial  and  advertising  departments  must  be  absolutely 
separate  and  Independent,  serving  distinct  purposes  as  they 
do,  but  not  so  estranged  that  each  has  no  Idea  of  what  the 
other  Is  doing.  An  advertising  department  Ignorant  of  de- 
velopments In  the  mechanical  world  as  recorded  In  the  read- 
ing pages  Is  not  In  the  best  position  to  serve  its  clients.  And 
an  editor  who  neglects  to  read  the  advertising  In  his  own 
and  other  technical  Journals  Is  likely  to  grow  out  of  touch 
with  the  commercial  side  of  the  business,  which  he  cannot 
afford  to  do. 

It  would  be  absurd  to  present  general  articles  on  economics 
in  a  trade  Journal  devoted  to  tanning,  but  some  phases  of 
eroDomtcs  Interest  the  tanner  as  much  as  the  banker.  Hero 
is  where  a  difficulty  often  lies  In  Judging  material  offered  for 
publication  In  a  strictly  technical  or  class  Journal.  Articles 
In  general,  besides  being  of  special  Interest  to  the  class  or 
Industry  represented,  should  be  simple,  straightforward  and 
plain,  but  not  so  simple  as  to  belong  to  the  kindergarten 
rlnss.     Between  the  kindergarten  class  and  the  profound  typo 


of  article  that  no  one  understands  except  perhaps  the  writer, 
is  a  wide  range  that  can  be  worked  profitably  by  those  who 
aspire  to  reach  others  in  their  respective  trades. 

WASTE  IN  EMPLOYING  LABOR 
The  address  by  Magnus  W.  Alexander  of  the  General  Elec- 
tric Co.  at  the  annual  convention  of  the  National  Machine 
Tool  Builders'  Association  was  a  revelation  of  enormous 
wastes  in  the  employment  of  labor.  The  magnitude  of  these 
wastes  is  appalling.  Mr.  Alexander  dealt  only  with  the  manu- 
facturers' losses,  but  undoubtedly  the  losses  of  employes  due 
to  being  misfits  in  positions  are  much  greater.  Notwith- 
standing the  practical  impossibility  of  obtaining  exact  figures 
on  the  cost  of  employing  labor,  Mr  Alexander  endeavored  to 
make  an  investigation  that  would  throw  some  light  on  average 
conditions.  He  divided  employes  into  five  classes  and  segre- 
gated the  cost  of  employing  each  class.  This  ranged  ap- 
proximately from  $8..t0  to  $65  each  in  the  General  Electric 
plants.  These  costs  included  the  clerical  cost  of  hiring,  the 
estimated  instruction  cost,  the  estimated  losses  of  produc- 
tion, and  damage  to  machinery  and  tools. 

When  these  losses  per  individual  are  multiplied  by  thou- 
sands, the  aggregate  is  enormous.  In  one  period  the  Gen- 
oral  Electric  Co.  hired  over  42,000  persons,  and  out  of  that 
number  secured  a  permanent  addition  to  its  force  of  only 
7000.  When  the  magnitude  of  these  figures  is  considered,  the 
extent  of  the  losses  throughout  the  country  due  to  indis- 
criminate hiring  and  firing  of  help  can  be  better  appreciated. 
No  doubt  the  losses  are  to  some  extent  unavoidable,  but  more 
care  on  the  part  of  those  who  hire  would  eliminate  a  large 
percentage  of  these. 

The  Norton  Co.,  Worcester,  Mass.,  has  attacked  the  problem 
intelligently  with  the  view  of  fitting  the  round  pegs  in  the 
round  holes  and  the  square  pegs  in  the  square  holes.  The 
characteristics  of  each  individual  applying  for  employment 
arc  carefully  studied,  and  if  need  be  he  is  given  a  preliminary 
training  of  short  duration  before  being  turned  over  to  the 
foreman  in  whose  department  he  is  to  be  employed.  If 
greater  care  in  selection  were  exercised  and  if  foremen 
realized  the  cost  of  firing  a  man  for  some  petty  breach  of 
discipline,  the  losses  to  employers  and  to  employes  could  be 
rixUiced  materially. 

REFORM  IN  WORKING  DRAWINGS 

A  mechanical  drawing  may  or  may  not  be  an  artistic  piece 
of  work,  but  if  it  conveys  the  right  message  to  the  men  in  the 
shop  its  mission  is  accomplished.  Unfortunately,  the  practice 
of  making  mechanical  drawings  has  never  been  standardized 
and  there  is  no  agreement  on  the  so-called  "conventions"  used 
by  draftsmen  to  save  time  and  space.  The  result  is  that 
many  mistakes  are  made  in  reading  drawings. 

Mr.  Fish,  whose  paper  was  read  before  the  recent  con- 
vention of  the  National  Machine  Tool  Builders'  Association, 
pointed  out  some  of  the  common  mistakes  made  in  drawings 
and  advocated  the  more  liberal  use  of  the  English  language 
wherever  mistakes  were  likely  to  occur.  There  is  no  agree- 
ment on  the  common  conventions,  and  every  draftsman  Is 
free  to  add  conventions  of  his  own.  This  Is  a  great  mistake. 
A  drawing  should  tell  Its  own  story  without  the  aid  of  an 
Interpreter.     If  It  needs  an  interpreter  It  Is  seriously  lacking. 

The  situation  seems  to  be  one  that  in  the  first  place  de- 
mands standardization  of  practice  In  the  making  of  mechanical 
drawings  and  uniformity  In  conventions.  If  they  are  to  be 
used.  The  use  of  conventions  In  general,  liowevcr.  Is  to  be 
deprecated  for  the  reason  that  no  matter  how  well  they  are 
commonly  understood  by  the  drafting  fraternity,  the  con- 
ditions In  modern  shops  will  always  lead  to  mistakes.  Many 
men  are  employed  In  machine  shops  who  have  had  no 
mechanical  training  and  consequently  have  never  studied 
mechanical  drawing.  A  laborer  put  to  work  on  a  boring  mill 
may  bo  required  to  read  a  mechanical  drawing,  but  to  such 
an  employe  common  conventions  are  Greek,  and  he  must  have 
the  aid  of  the  foreman  or  someone  else  to  explain  them. 
Ix'gends  In  English  are  generally  understandable  and  should 
therefore  be  employed  In  preference. 


December,  1914 


MACHINERY 


281 


STRENGTH    OF   MATERIALS 

In  the  design  of  machinery,  nothing  is  more  important 
than  to  be  able  to  determine  tlie  stresses  to  which  a  machine 
member  is  subjected  in  order  that  it  may  be  given  adequate 
strength  for  the  purpose  intended.  This  is  especially  true 
in  the  case  of  machinery  in  which  the  failure  of  the  com- 
ponent parts  might  cause  danger  to  life  and  serious  damage 
to  property.  As  every  student  of  the  theory  of  the  strength 
of  materials  knows,  accurate  calculations  can  be  made  for  the 
strength  of  many  of  the  parts  entering  into  machine  design. 
But  there  are  also  many  parts  for  which  calculations  are  im- 
possible, or  for  which  they  would  be  so  involved  and  uncer- 
tain that  the  sum  of  e.xperiences  is  the  only  guide  upon  which 
the  machine  designer  can  depend. 

Whenever  calculations  can  be  conveniently  made,  they 
should  be  carried  out;  but  successful  designs  and  the  results 
of  practical  experience  should  be  compared  with  the  calcu- 
lated results  wherever  possible,  as  in  this  way  theory  and 
practice  can  be  made  to  supplement  each  other.  There  are 
many  practical  conditions,  especially  when  such  metals  as 
cast  iron  are  dealt  with,  that  require  consideration  in  ad- 
dition to  mere  calculated  strength;  in  all  cases  where  a  ma- 
chine part  is  exposed  to  excessive  wear  this  factor  must  be 
considered  also. 

Sometimes  wear  may  be  such  an  important  factor  that  the 
designer  must  base  his  calculations  for  strength,  not  on  the 
dimensions  of  the  parts  when  new,  but  when  they  have  been 
in  use  for  a  period  of  time.  This  applies  particularly  in  the 
case  of  gear  teeth. 

There  are  no  hard-and-fast  rules  to  follow  for  many  prob- 
lems relating  to  strength  of  materials,  but  judgment  and  ex- 
perience (and  the  "factor  of  safety,"  sometimes  called  the 
"factor  of  ignorance")  will  always  prove  valuable  aids  to  the 
designer,  no  matter  how  well  versed  he  may  be  in  the  general 
theory  of  the  strength  of  materials. 
*     *     * 

IMPORTANCE  OF  ACCURATE  SCREW 
THREADS 

Hundreds  of  patents  have  been  taken  out  on  nut-locking  de- 
vices, and  thousands  of  dollars  have  been  spent  in  promoting 
them — with  more  or  less  profitable  return.  Nut-locks  are  abso- 
lutely necessary  in  some  places,  but  in  many  others  they  can- 
not be  used  because  of  trappiness,  cost  and  inconvenience  of 
application.  Thousands  of  machinery  parts  are  lost  or  ruined 
every  day  because  nuts  and  set-screvifs  loosen  and  work  out. 
House  hardware  falls  to  pieces  for  the  same  reason,  and  every- 
one having  experience  can  recollect  cases  where  loose  screws 
have  caused  loss,  inconvenience  and  sometimes  danger  to  life 
and  limb. 

This  common  trouble  brings  us  to  a  consideration  of  the 
importance  of  accurate  and  close-fitting  screw  threads.  As 
stated  above,  nut-locks  are  often  positive  necessities,  especi- 
ally on  railroad  tracks,  motor  cars  and  other  screw-connected 
parts  in  which  vibration  is  excessive  and  appreciable  turn- 
ing moments  are  developed  by  the  vibration.  The  less  the 
tolerance  or  space  between  nut  and  screw  the  less  effective  is 
vibration  in  loosening  them,  of  course,  but  the  best  screw  fits 
are  not  proof  against  rapid  and  long-continued  vibratory 
action.  On  a  great  many  machine  parts,  however,  well-fitted 
screws  and  nuts  once  tightened  will  remain  indefinitely  locked 
by  friction  alone.  The  reason  that  so  many  screws  needlessly 
work  loose  is  because  of  inaccuracy  of  fitting.  This  was 
recognized  years  ago  by  the  leading  typewriter  manufacturers, 
and  action  was  taken  to  correct  the  evil.  It  is  not  easy  to 
make  a  machine  screw  that  will  fit  a  tapped  hole  so  closely  as 
not  to  work  loose  in  service,  and  that  still  can  be  screwed  in 
readily  when  assembling.  Such  conditions  can  be  reached 
only  by  refinements  of  tap  and  die  making  and  methods  of 
manufacture  developed  under  the  direction  of  highly  skilled 
and  competent  men.  The  result,  however,  is  well  worth  the 
cost,  and  too  much  care  cannot  be  taken  by  machinery 
builders  to  secure  good  fitting  screw  threads  in  all  machinery 
parts.  They  are  the  evidence  of  good  work — work  that  saves 
customers  an  untold  amount  of  worry  and  inconvenience,  and 
losses  of  all  sorts  that  now  are  common  because  of  ill-fitting 
screws. 


ORGANIZING    FOR  SAFETY 

BY  A.  J.  DALY* 

The  wonderful  change  effected  by  the  safety  organizations 
of  the  large  industrial  corporations  who  were  pioneers  in 
welfare  work,  has  been  one  of  the  bright  spots  in  the  indus- 
trial progress  of  the  last  decade.  In  practically  all  plants 
where  safety  work  has  been  organized,  there  have  been  lower 
percentages  of  injury,  lower  casualty  costs  and  wonderful  im- 
provement of  the  esprit  de  corps  of  the  employes.  The  re- 
sults obtained  by  their  organization  are  now  being  duplicated 
by  other  companies,  and  the  following  contains  some  ideas  on 
starting  the  work. 

In  starting  or  organizing  the  safety  work  in  a  plant  where 
little  or  nothing  has  been  done,  the  management  is  always 
confronted  with  the  problem  of  deciding  which  one  of  several 
methods  it  shall  use.  The  company  has  the  choice  of  employ- 
ing a  safety  engineer  and  putting  him  in  charge  of  the  work; 
of  organizing  safety  committees  from  among  its  workmen, 
and  being  guided  by  their  recommendations;  or  of  placing  the 
work  under  one  of  the  existing  departments  and  allowing  it 
to  be  carried  along  with  the  usual  work.  Generally  the  choice 
of  methods  lies  between  the  first  two  mentioned,  namely  a 
safety  inspector  or  a  safety  committee.  The  practice  of  plac- 
ing safety  work  under  the  charge  of  the  repair,  millwright  or 
mechanical  departments  has  several  serious  disadvantages. 
The  duties  of  these  departments  are  generally  so  varied  that 
the  foreman  or  master-mechanic  is  busy  at  all  times  with  his 
routine  work,  so  that  safety  work  would  be  slighted  or  con- 
sidered as  a  side  line — a  thing  to  be  avoided.  Tben,  again, 
the  men  in  charge  of  these  departments  usually  view  things 
from  a  production  standpoint,  and  therefore  do  not  always 
see  the  necessity  of  safety  appliances. 

As  stated  before,  the  choice  is  usually  between  a  safety  en- 
gineer and  a  committee  picked  from  workmen  of  the  plant. 
In  making  this  decision,  I  believe  the  management  should  be 
guided  by  the  following  considerations: 

1.  The  condition  of  the  plant;  is  it  hazardous;  is  it  plainly 
apparent  that  much  work  will  have  to  be  done? 

2.  The  speed  with  which  the  work  is  to  be  completed;  is 
it  the  intention  to  do  a  moderate  amount  each  month,  or  is 
the  work  to  be  rushed  to  completion? 

3.  The  attitude  of  the  employes  toward  the  safety  move- 
ment and  toward  the  company  in  general. 

The  following  detailed  discussion  of  each  point  will  show 
the  reasons  for  this  belief.  If  a  plant  is  in  poor  shape  (from 
a  safety  standpoint)  and  it  is  obvious  that  a  great  deal  of 
work  must  be  done  in  the  line  of  gear  guards,  railing  and 
safety  equipment,  it  is  by  far  the  better  plan  to  place  the 
work  in  charge  of  a  competent  safety  engineer.  If  one  man 
is  in  charge  he  can  be  in  closer  touch  with  the  management 
and  can  plan  the  work  so  as  to  take  up  the  more  dangerous 
places  first.  This  is  often  difficult  when  working  with  a  com- 
mittee taken  from  various  parts  of  the  work.  Each  man  will 
honestly  feel  that  the  danger  point  or  unguarded  machine  in 
his  own  department  is  the  more  hazardous,  and  will  be  a 
little  disappointed  if  the  work  is  sidetracked  for  another  job. 

Then,  again,  a  committee  of  workmen  loses  interest  and 
enthusiasm  if  their  recommendations  are  not  carried  out 
quickly.  They  soon  begin  to  feel  that  they  are  figure  heads 
and  that  the  officials  in  charge  do  not  care  for  their  sugges- 
tions. With  one  man  in  charge  the  case  is  different,  as  he 
can  understand  the  difficulties  and  limitations,  and  can  work 
accordingly.  In  every  plant  there  are  bound  to  be  limitations 
as  to  money  expended,  and  it  very  often  happens  that  one 
large  job,  such  as  guarding  the  cranes  or  placing  walks  over 
lineshafts  may  take  the  entire  safety  appropriation  for  sev- 
eral months.  In  a  case  like  that,  if  a  workman  should  make 
a  suggestion  of  minor  importance  and  find  that  it  was  de- 
layed three  to  six  months,  he  would  be  likely  to  lose  interest. 
The  explaining  of  the  plan  of  w-ork  does  not  seem  to  satisfy 
him,  as  ho  sees  only  his  own  suggestion  and  wishes  it  com- 
pleted. Another  point  concerning  recommendations  made  by 
employes  and  delayed  because  of  more  important  work,  is 
the  fact  that  if  an  accident  occurs  at  a  point  where  an  em- 
ploye recommended  a  guard  an  excessive  amount  of  criticism 

•  Safety  Inspector,  American  Steel  t'ouiulrics,  Shiuoii.   I'a. 
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is  heaped  on  the  niaiiagcment,  and  the  cry  of  "I  told  you  so" 
is  heard.  Unless  the  management  is  in  a  position  to  install 
all  worthy  suggestions  of  employes  almost  immediately,  I  be- 
lieve it  is  better  that  no  suggestions  be  asked  for. 

When  the  work  has  advanced  to  the  point  that  suggestions 
can  be  given  reasonably  prompt  attention,  the  value  of  a  safety 
committee  becomes  apparent.  A  workman  imbued  with  the 
safety  spirit  can  uncover  more  dangerous  conditions  than  any 
safety  inspector  could  hope  to  find,  and  by  working  a  commit- 
tee in  conjunction  with  a  safety  inspector,  the  dangerous 
points  will  soon  be  located.  Probably  75  per  cent  of  the  sug- 
gestions would  come  from  the  members  of  the  safety  commit- 
tee. In  plants  where  most  of  the  workmen  are  satisfied  and 
men  of  long  service,  the  committee  system  is  particularly  ef- 
fective, as  the  men  are  naturally  interested  in  their  work  and 
are  quick  to  note  the  attitude  of  the  management,  and  hence 
respond  at  once.  The  real  and  greatest  value  of  the  com- 
mittee comes  in  the  education  of  employes  and  prevention  of 
unsafe  practices.  If  a  committee  works  faithfully  along  this 
line,  it  can  accomplish  more  than  a  safety  inspector,  for  the 
reason  that  the  members  are  on  the  job  all  the  time,  and  see 
everything,  while  one  man  cannot  be  everywhere.  Hence,  the 
following  conclusions  are  drawn:  In  a  case  where  a  great 
deal  of  work  is  to  be  done  over  a  long  period  of  time,  use  a 
safety  inspector;  whore  the  work  is  to  be  finished  quickly 
and  the  attitude  of  the  employes  toward  the  company  is  good, 
use  a  committee;  in  case  of  doubt,  use  a  safety  inspector. 

LOCATING    THE    CRITICAL   RANGE    WITH 
THE   BRINELL   BALL   TESTER 

BY    J.    GERRISH    .\YERS    .IR-* 

The  location  of  the  upper  critical  points  in  steel  calls  for 
quite  an  elaborate  outfit  and  the  manipulations  must  be  per- 
formed with  extreme  care.  The  foot  of  the  range,  however, 
can  be  determined  quite  readily  by  a  single  thermo-couple, 
as  the  quantities  of  heat  dealt  with  are  relatively  large  com- 
pared with  the  amount  absorbed  or  evolved  at  the  upper 
critical  points,  except  in  the  very  low  carbon  steels.  In  the 
higher  carbon  steels  where   the  eutectic  point  or  Ac  (as 

the  case  may  be)  is  the  correct  hardening  temperature  the 
determination  can  easily  be  effected,  but  the  upper  points  ACj 
and  Ac       of  the  lower  carbon  steels  are  generally  determined 
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by  the  iisr  of  a  neiitrni  body  niid  a  riTririllng  deviro  such  as 
1»  embodied  In  the  Snindin  outfits.  In  these  methods  the 
points  are  lornted  by  the  sudden  absorptions  or  evolutions  of 
heat  Involved  In  the  trnnsrormntlons  taking  place  at  the 
rrltlral  temperature.  In  the  method  here  described  the  points 
are  deteetert  by  n  far  more  pronoiineed  phenomenon,  namely, 
the  dlfferenro  In  the  hardness  ri<siiltlng  from  the  changes  In 
the  micro  stnieiure  of  the  metal  quenrhed  at  different  tern- 
peratiirex  within  and  wtthont  the  erltlrnl  range.  In  conse- 
qnenre,  IhlN  ni.tliod  doe.s  not  require  n  pnrtleulnrly  elaborate 
nr  (letlrate  eqiilpiiit-nt  and  Rive.M  reKiilts  which  ni.ny  be  directly 
•  A'Mrn*:     l|i|    nr.«<tl1lo  At«..   .N'rimrk.    .V    J 


applied   to  commercial   hardening   without   the   interpretation 
of  heating  or  cooling  curves. 

The  apparatus  used  was  a  Heraeus  electric  furnace 
equipped  with  a  Le  Chatelier  pyrometer  for  heating  the 
specimens  to  the  desired  temperature,  and  an  "Alpha"  Brinell 
ball  tester  for  accurately  determining  the  hardness  of  the 
quenched  specimens.  Thirty-three  specimens  about  12 
millimeters  by  6  millimeters  by  50  millimeters  in  size  were 
cut  from  the  same  piece  of  steel  and  suitably  machined  for 


Diagram   showing  Location  of  Critical  Range 

the  Brinell  hardness  test.  Starting  at  1300  degrees  V.,  a 
piece  was  heated  and  quenched  in  water.  The  same  pro- 
cedure was  followed  with  successive  pieces  up  to  1620  degrees 
F.,  in  10-degree  increments.  Each  piece  was  in  the  furnace  a 
given  time  and  all  were  allowed  to  become  thoroughly  satur- 
ated with  heat  at  their  respective  temperatures.  Kvery 
reasonable  precaution  was  taken  to  keep  the  temperature  of 
the  quenching  medium  constant  and  to  make  all  other  con- 
ditions of  the  test  as  nearly  uniform  as  possible,  so  that  the 
hardening  temperature  would  be  the  only  varying  factor. 
After  the  pieces  were  hardened  they  were  given  a  final 
polishing  to  remove  the  scale  and  then  subjected  to  the 
Brinell  hardness  test,  with  a  standard  load  of  3000  kilograms 
and  a  ball  10  millimeters  in  diameter.  The  accompanying 
table  gives  the  Brinell  hardness  numbers  for  the  various  tem- 
peratures at  which  the  pieces  were  quenched.  The  diagram 
shows  a  curve  obtained  by  plotting  hardness  as  ordinates  and 
quenching  temperatures  as  abscissae,  and  depicts  graphically 
the  location  of  the  critical  ra^ge. 

From  this  data  we  conclude  that  no  change  affecting  the 
hardness  of  the  steel  has  occurred  below  about  1350  degrees 
F.  but  at  13G0  F.  we  cross  the  foot  of  the  critical  range,  i.e.. 
the  point  Ac,  where  the  pearlite  goes  into  the  solid  solution 
producing  a  sudden  increase  in  the  hardness  of  the  steel.  At 
1370  degrees  F.  some  ferrite  has  entered  Into  the  solid  solu- 
tion and  the  steel  becomes  still  harder.  This  change  pro- 
gresses until  1420  degrees  F.  has  been  reached  when  the 
balance  of  the  ferrite  Is  dissolved  and  the  maximum  practical 
hardness  of  the  steel  Is  obtained — 600  Brinell  hardness  In  this 
case.  Higher  temperatures  up  to  iri20  degrees  F.  show  no  In- 
crease in  the  hardness  of  the  steel,  but  the  fractures  Indicate 
the  Increasing  temperature  by  their  inereasing  coarseness. 
Consequently  we  have  ascertained  that  about  1420  degrees  F. 
Is  the  top  of  the  critical  range  and  the  proper  hardening  tem- 
perature for  the  steel  In  question,  although  In  practice  It  is 
advisable  to  heat  a  little  higher  to  allow  for  any  delay  In 
manipulation  that  might  possibly  lower  the  temperature. 
•     «     • 

In  their  efforts  to  produce  nn  aluminum  alloy  which  would 
not  be  appreciably  heavier  than  aluminum,  but  wo\ild  possess 
a  much  greater  tensile  strength.  German  chemists  have  suc- 
ceeded In  making  an  alloy  which  has  a  tensile  strength 
three  tlnu's  lh:il  of  aluminum  and  which  is  con\posed  of  1  per 
cent  of  IiiiiK^li'ii  and  0  |i"T  cent  of  loball  or  OS  prr  r<Mit 
niolybdenimi  ami  from  !i  to  10  per  cent  of  cobalt,  the  re- 
innlndor  being  aluminum. 
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OPERATING    CONDITIONS    AND    RATES    OP    PRODUCTION    FOR    TYPICAL    OPERATIONS 

BY    ROSS    HOLMESt 


IN  connection  with  the  detailed  investigation  of  crankshaft 
grinding  as  summarized  in  tlie  August  number  of 
Maciii-\ei:y,  data  were  talten  on  the  other  general  classes 
of  grinding  and  the  following  detailed  classes  were  chosen  as 
typical.  In  machining  the  parts  of  an  automobile  engine,  the 
grinder  puts  the  finishing  touches  on  nearly  all  the  moving 
surfaces,  although  in  many  cases  they  are  previously  rough- 
turned  or  bored  to  reduce  the  amount  of  metal  to  be  removed. 
Pistons,  Piston  Pins  and  Piston  Rings 
For  example,  pistons  are  roughed  out  on  a  Foote-Burt  piston 
machine  which  reduces  them  to  rough  size,  faces  oft  the  end 
and  machines  the  ring-grooves  all  in  the  same  operation. 
Then  a  plate  is  fitted  in  the  open  end  to  provide  a  center  and 
the  work  is  placed  in  a  12  by  .32  Norton  grinder.  The  grind- 
ing wheel  is  a  24  L  Norton,  18  by  2  inch,  running  at  1500 
revolutions  per  minute  or  a  surface  speed  of  approximately 
7000  feet  per  minute.  The  work  is  driven  by  a  projection  on 
the  plate  which  engages  a  projecting  bolt  held  in  the  spindle. 
Its  speed  is  adjusted  to  about  90  feet  per  minute  while  the 
traverse  motion  covers  the  length  of  the  piston  and  returns  in 
30  seconds.  Three  times  across  the  piston  finishes  it.  From 
0.030  to  0.040  inch  is  left  on  for  grinding,  and  on  the  first 
cut  across,  the  wheel  is  held  right  up  to  the  finished  dimen- 
sion. The  work  gives  enough  to  leave  plenty  for  finishing, 
which  is  accomplished  by  one  complete  traverse  motion  with- 
out shifting  the  wheel.  In  taking  the  roughing  cut,  the  wheel 
is  advanced  by  hand  and  this  takes  an  average  of  27  seconds. 
Then  20  seconds  are  spent  in  micrometer  gaging  and  chang- 
ing pieces  in  the  machine.  Combining  these  two  times  with 
the  finishing  cut  time  as  determined  by  traverse,  i.e.,  30 
seconds,  gives  one  minute  and  17  seconds  as  the  production 
time.  However,  such  is  the  variation  in  the  castings  and 
the  closeness  of  the  allowable  limit  of  0.001  Inch  either  way, 
that  215  pistons  represent  a  good  day's  work. 
The  piston  pin  is  ground  on  a  10  by  36  Norton  grinder  using 


a  24  M  Norton  wheel.  This  wheel  is  2  Inches  wide  by  18 
inches  in  diameter,  and  runs  at  1200  revolutions  per  minute 
or  a  surface  speed  of  5660  feet  per  minute.  When  the  wheel 
wears  down  to  16  inches  in  diameter,  the  belt  is  shifted  to 
the  smaller  pulley  giving  a  speed  of  1400  revolutions  or  5870 
feet  per  minute.  Experiments  made  with  24  L  wheels  showed 
that  they  were  too  hard  and  checked  the  work,  while  24  N 


wheels  merely  wore  away  rapidly  without  giving  a  good  finish. 
The  work  revolved  at  156  revolutions  per  minute  or  50.5  feet 
per  minute,  at  which  speed  a  pin  was  finished  in  2  minut^es  and 
21  seconds,  which  represents  the  complete  time  inclusive  of 


*  I''or  articles  on  rates  of  produftlon  on  llio  grinding  macliinc  and  aUied 
sMlpjc>fts  ill  Machineuv,  FCC  also  "Cranksliatt  Grinding,"  by  Hoss  Holmes, 
lMilili.«lied   in   August,   1914,    and   other  artieles   tbere   referred    to. 

t  Address:     Care  of  lieo  Motor  Car  Co.,   Lansing,   Mlell. 


Fig:.   2.     Type  of  Piston  Pin  to 
be  ground 

changing  the  work  and  adjusting  the  machine,  plus  an  allow- 
ance for  dressing  the  wheel.  This  piece  is  made  from  a  3%- 
inch  length  of  Iti-inch  Shelby  steel  tubing  ground  to  1.235 
inch.  This  leaves  about  0.0175  inch  of  stock  to  remove,  as  the 
tubing  conies  a  bit  over  size.  The  steel  in  the  tubing  con- 
tains from  15  to  25  points  of  carbon,  and  is  carbonized  to  a 
depth  of  0.03  inch  and  then  hardened  before  grinding.  The 
speed  of  the  traverse  depends  entirely  upon  the  hardness  of 
each  individual  pin  and  cannot  be  determined  in  advance. 

Piston  rings  are  ground  after  being  rough-turned  and  are 
held  to  an  accurate  size  by  means  of  a  magnetic  chuck  on  a 
Heald  ring  grinder  equipped  with  a  9  by  %  Inch  wheel.  A 
24  L  Norton  vitrified  wheel  is  used  to  rough  off  0.030  inch, 
leaving  0.005  inch  for  the  finishing  operation  which  is  done 
with  a  40  J  carborundum  wheel.  The  work  is  rotated  to  give 
a  surface  speed  of  160  feet  per  minute  and  the  grinder  wheel 
runs  at  2100  revolutions  per  minute  or  a  surface  speed  of 
about  5000  feet  per  minute.  At  these  speeds  about  150  rings 
are  the  average  daily  run  on  either  the  roughing  or  finishing 
operations. 

Grinding-  Operations  on  the  Live  Shaft 

The  live  shaft  has  four  surfaces  to  be  finished  on  the 
grinder — the  taper  upon  which  the  wheel  fits,  the  main  bear- 
ing, the  oil  retainer  fit  for  the  differential  case  and  the  dif- 
ferential bearing.  The  taper  is  ground  in  a  12  by  42  Landis 
grinder  using  an  18  by  3  inch  24  M  wheel  rotating  at  1500 
revolutions  per  minute  or  a  surface  speed  of  about  7000  feet 
per  minute.  This  is  somewhat  faster  than  would  ordinarily 
be  recommended  for  this  wheel,  but  the  speed  is  necessary 
to  get  the  required  finish.  The  work  speed  is  quite  slow, 
being  from  30  to  40  feet  per  minute,  depending  upon  what 
point  of  the  taper  is  measured.  The  tapered  end  is  hard- 
ened to  a  scleroscope  test  of  75.  This  is  too  hard  for  a  grade 
Ij  wheel;  otherwise,  if  it  could  be  used,  the  finish  could  be 
obtained  at  a  lower  speed  than  7000  feet  per  minute.  A  ring 
gage  is  used  and  the  allowable  variation  is  1/64  inch  side- 
ways on  the  taper.  This  corresponds  to  a  variation  of  about 
0.002  inch.  Taking  off  0.035  inch  of  stock  on  a  straight  cut, 
the  cutting  time  is  35  seconds  and  the  total  time  46  seconds. 
After  grinding  sixteen  pieces,  it  is  necessary  to  dress  the 
wheel,  which  takes  from  one  to  two  minutes.  Considering  all 
adjustments  and  variations  in  stock,  the  standard  output  for 
this  operation  is  350  per  day  of  9  hours. 

The  main  bearing  is  ground  on  the  same  machine  running 
at  the  same  speed.  Owing  to  variations  in  the  width  of  this 
bearing,  it  is  sometimes  possible  to  feed  straight  in,  while  on 
other  pieces  the  traverse  must  bo  used.  Where  the  first  type 
of  feed  is  possible  the  time  is  35  seconds,  against  42  seconds 
with  the  traverse.  The  No.  64  work  speed  of  this  machine  is 
used  on  the  traverse  while  the  actual  cutting  time  is  21 
seconds.    This  bearing  is  ground  to  an  accuracy  of  0.001  inch. 

The  oil  retainer  tit  does  not  require  such  a  close  limit, 
within  O.OO.'i  inch  licing  sufllciently  accurate.     The  same  type 
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of  machine  Is  employed  equipped  with  the  same  size  of  wheel 
and  driven  at  the  same  speed,  except  that  a  24  L  wheel  is 
used.  The  work  speed  is  40  feet  per  minute.  About  0.05  inch 
of  stock  Is  removed  in  46  seconds.  The  total  time,  including 
gaging  and  setting  up,  is  83  seconds.  After  grinding  eleven 
shafts,  it  is  necessary  to  dress  the  wheel.  This  takes  l^/i 
minute  or  about  8  seconds  per  shaft,  which  brings  the  total 
production  time  to  91  seconds.  However,  the  output  of  the 
machine  averages  about  180  shafts  per  day  or  one  every  3 
minutes.  This  is  due  to  changing  wheels  and  changing  jobs. 
The  bearings  for  the  differential  gear  have  to  be  ground 


Fig.    4.      Grinding   one   of    the    Piston    RinRs    on    a    H.  ;ild    Ring    Grinder 

to  an  even  closer  limit.  0.005  inch  being  the  specified  limit 
with  0.028  inch  of  metal  to  remove.  The  cutting  time  is  oO 
seconds  using  a  straight-in  feed  and  50  seconds  covers  the 
whole  operation,  including  changing,  gaging  and  grinding. 
Surface  Grinding  Between  Two  Keys 
Another  variety  of  work,  where  the  surface  to  be  ground 
lies  between  two  keys,  is  represented  by  the  sliding  gear 
shaft.  This  is  cut  off  from  the  bar  stock  and  has  the  end 
bearings  turned,  after  which  the  work  goes  to  a  Barber-Colman 
miller  which  uses  a  forming  cutter  and  roughs  out  the  sliding 
keyways,  leaving  the  splines.  The  grinding  is  done  on  a 
Bath  No.  20  multiple  key  shaft  grinder,  using  a  46  M  Norton 
3'^  by  1  Inch  wheel.  This  wheel  is  hollowed  out  to  the  shape 
of  the  shaft  and  the  work  is  moved  longitudinally  beneath  it. 
The  whiel  runs  at  2160  revolutions  per  minute  or  ap- 
proximately 1700  foot  per  minute.  This  machine  is  furnished 
with  a  foiir-way  dividing  head  and  an  index  attachment  which 
centers  the  sliding  way  with  the  wheel  when  adjusting  the 
grinder  dog.  The  roughing  operation  leaves  0.0045  inch  of 
metal  for  grinding  and  this  is  usually  removed  in  three  rota- 
tions of  the  shaft.  The  wheel  Is  advanced  to  0  001  inch  of  the 
finish  size  and  the  work  rotated  twice  or  eight  traverse  cuts. 
Kach  traverse  cut  and  return  lakes  10  seconds  for  the  8-Inch 
travel.  The  wheel  Is  now  set  up  a  trifle  and  the  next  two 
Bides  traversed,  after  which  the  micrometers  are  appllod  and 
the  final  two  sides  ground  accordingly.  The  actual  cutting 
time  varies  from  220  to  225  seconds,  while  the  whole  opera- 
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x;here  Surface  to  be   ground 
two   Keys 

tion  takes  an  average  of  2":^  minutes.  Dressing  the  wheel 
takes  40  seconds  and  causes  the  next  shaft  to  take  an  undue 
length  of  time  through  resetting  the  stop.  The  diamond  is 
held  in  the  end  of  a  bar  which  has  a  radial  motion  relative 
to  the  table,  producing  a  perfect  concave  surface  in  the 
wheel.  Two  other  diamonds  face  off  the  side  bevels,  and  thus 
dressing  the  wheel  becomes  a  short  operation.  Each  wheel  is 
good  for  about  300  shafts  and  then  30  to  40  minutes  are  re- 
cniircd  to  change  wheels  and  dress  the  new  one.  A  production 
of  13  shafts  per  hour  represents  a  very  good  average  on  this 
work. 

Internal  Grinding 
Grinding  internal  surfaces  such  as  sliding  gears  for  the 
transmission  is  done  on  a  No.  70  Heald  machine  using  three 
4i'i  K  Norton  wheels  placed  side  by  side,  each  wheel  being  I'l 
l>y  %  inch  in  size.  These  wheels  run  at  about  8500  revolu- 
tions per  minute  or  a  surface  speed  of  about  2800  feet  per 
minute.  At  this  speed  they  remove  0.007  inch  from  the  in- 
>i(lo  intermediate  sliding  gear  in  a  few  seconds  over  a 
iiiiiuitc,  while  the  whole  production  time  is  about  100  seconds. 


With  the  same  set-up,  0.010  inch  of  stock  is  ground  from  the 
low  speed  gear  in  about  P...  minute,  and  the  whole  production 
time  including  gaging  and  changing  stock  Is  2U  nilnutes. 
Two  plug  gages  are  used,  one  being  0.0005  Inch  under  size. 
This  allows  it  to  slip  through  the  front  face  of  the  gear  and 
test  the  other  side  and  aids  in  making  the  hole  the  same 
size  at  both  ends.  These  gears  are  hold  In  a  throoploce  ex- 
panding collet  chuck  which  is  carefully  cleaned  earh  time 
with  an  air  blast  to  be  sure  of  the  perfect  centering  of  the 
gear.  Owing  to  changing  wheels  and  also  to  the  necessity  of 
adjusting  the  machine,  inasmuch  as  the  same  man  works  on  a 
variety  of  gears  each  day,  ItiO  gears  constitute  a  full  day's 
^^ork. 

Sleeves  are  ground  on  a  similar  machine  using  a  36  J 
wheel  3  by  ^n  Inch  In  size.  This  wheel  running  at  7500  revo- 
lutions per  inlinito  gives  a  surface  speed  of  5900  feet  per 
minute.  The  traverse  is  set  to  cover  the  sleeve  in  5  seconds 
each  way.  The  :iniount  of  stock  removed  is  OOIS  inch,  with 
a  limit  of  0.001  liioh  either  way  for  accuracy.  On  the  (Irst  cut 
tlie  feed  Is  by  hand  to  smooth  up  unevenne.is  In  the  stock. 
,\rter  that  the  finish  la  produced  by  the  traverse.  The  pro- 
duction time  for  this  size  of  sleeve  Is  2U.  minutes. 
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Fig,   8.     Transmission   Gear  in   which  the  Bearing  is  to  be  ground 


Cylinder  grinding  presents  quite  a  different  class  of  work. 
No.  10  Brown  &  Sliarpe  grinders  are  used  witli  a  303  F  car- 
borundum wlieel  3'i  inclies  in  diameter  by  %  inch  wide.  Tliis 
wheel  runs  at  3900  revolutions  per  minute,  which  corresponds 
to  a  surface  speed  of  3580  feet  per  minute.  The  recommended 
speed  for  this  wheel  is  from  5000  to  6000  feet  per  minute,  but 
such  practice  ruins  the  bearings  of  the  machine  in  a  short 
time  and  causes  the  wheel  to  glaze  over,  heat  up  and  ruin 
the  work.  The  present  speed  was  determined  by  gradually 
slowing  down  from  the  recommended  speed  to  the  present  one 
which  produces  the  greatest  quantity  of  acceptable  work  with 
the  greatest  economy.     The  wheel  is  held  on  an  eccentrically 


grindii 


placed  spindle  and  it  is  by  means  of  this  eccentricity  that  the 
depth  of  cut  is  determined.  However,  there  is  no  scale  or 
gage  to  show  how  much  the  spindle  is  off  center  and  con- 
sequently the  setting  requires  considerable  skill,  since  it  is 
only  by  the  amount  of  spark  and  sound  that  the  depth  of  cut 
can  be  judged.  The  spindle  eccentric  or  head  rotates  at  a 
speed  of  104  revolutions  per  minute. 
First,     the 


on  the  top,  bottom  and  sides  of  the  gib  as  explained  in 
the  detailed  article  by  Douglas  T.  Hamilton  entitled  "Pro- 
duction Tools  for  Reo  Engine  Cylinders,"  published  in  the 
September  number  of  MAoiii-NEuy.  Once  lined  up  the 
wheel  is  set  in  for  the  full  depth  of  the  roughing  cut — 
usually  about  0.006  inch — which  is  taken  off  in  one  traverse 
and  return.  The  cylinder  springs  enough  so  that  about 
two-thirds  of  this  amount  or  0.004  inch  is  removed  on 
the  first  travel  and  the  remaining  0.002  inch  is  left  for 
the  return  travel.  An  average  of  110  seconds  is  needed  for 
the  traverse  to  cover  the  length  of  the  cylinder  once.  This 
is  the  slowest  traverse  on  the  machine.  After  this  cut,  the 
cylinder  is  micrometer  gaged  and  the  finish  cut  made  ac- 
cordingly. Reo  cylinders  are  ground  to  an  accuracy  of  0.001 
inch  either  way  or  a  variation  of  0.0015  inch  out  of  round. 
Since  these  cylinders  are  cast  in  pairs,  the  jig  must  now  be 
shifted  to  the  other  cylinder  end,  relined  up  and  the  grind- 
ing done  on  it.  On  these  machines  the  best  observed  time 
was  14  minutes  56  seconds.  Including  making  all  adjust- 
ments, dressing  the  wheel,  and  allowing  for  bad  castings, 
this  would  mean  from  32  to  35  cylinders  per  day  ground  to 
these  limits.     However,  in  the  actual  method   used,   two  ma- 
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Fig.   10.     The  Type  of  Sleeve  for  which  Grinding  Data  is  presented 

chines  are  operated  by  one  man,  in  this  way  utilizing  his 
time  to  the  best  advantage.  He  sets  up  one  job  during  cuts 
on  the  other,  finishing  from  45  to  50  cylinders  daily  with  an 
average  speed  of  about  23 Vi  minutes  each. 

The  tabular  summary  presented  herewith  gives  a  compari- 
son of  the  times  and  amount  of  work,  and  these  form  the 
basis  for  the  standards  in  miscellaneous  grinding  work.  In 
the  calculations  no  account  is  taken  of  minor  details  such 
as  the  cross-bored  hole  in  the  piston,  for  the  piston  would 
take  as  long  to  machine  if  this  hole  were  solid  metal  and 
consequently  it  is  so  considered.  The  apparent  variation  in 
the  grinding  time  per  square  inch  or  per  cubic  inch  is  caused 
either  by  a  variation  in  the  hardness  of  the  stock  or  by  a 
difference  in  the  allowable  limits  of  variation.  The  timing 
of  the  piston  ring  presented  some  difficulty,  inasmuch  as 
stock  left  on  by  the  roughing  machine  had  to  be  removed 
by  the  finisher.  In  other  words,  speeding  up  one  operation 
resulted  in  adding  to  the  time  on  the  other  operation.  The 
most  efficient  work  seems  to  result  from  an  equal  division 
of  time  between  the  roughing  and  finishing  operations. 


cylinder  is 
placed  in  the  jig 
and  lined  up. 
This  is  done  by 
allowing  the 
wheel  to  touch 
the  casting  light- 
ly, and  then  it 
can  be  seen 
which  way  to 
shift  it  in  order 
to  remove  an 
equal  amount  of 
stock  on  all 
sides.  This  shift- 
ing is  done  by 
adjusting  screws 


GRINDING  STANDARDS  ON  CLASSES  OF  WORK  UNDER  CONSIDERATION 


Type  of  GrindiiiK 


Pistiiii l"',xt('rnal  surface. I 

I'istdii  [lin Kxtenial  surfiice 

[    HdUKli 

Piston  liiiK Sidi's  (if  riuio;.  .  .  1 

]  j  Finish  

f   Taper 

,  .        ,     ,.,  ,,    ,  ,        ,.        I  !  Main  bearinn' 
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THK    PRACTICAL    PROBLEMS    INVOLVED-SOLDERS    AND    FLUXES    TO    USE    AND    METHOD    OF    PROCEDURE 

BY  FOREMAN    JOINTER 


MrCIl  has  been  written  in  recent  years  about  aluminum 
and  its  peculiar  characteristics,  but  comparatively 
little  has  been  published  from  the  practical  me- 
chanic's point  of  view,  although  the  metal  is  now  used  in  a 
rapidly  increasing  number  of  industries,  and  has  become  an 
essential  material  in  many  of  them.  One  of  the  cardinal  arts 
in  the  manipulation  of  aluminum  in  the  hands  of  the  metal 
worker  is  the  process  of  jointing.  As  the  jointing  of  alum- 
inum is  popularly  supposed  to  be  a  difficult  process,  the  writer 
attempts  in  this  article  to  deal  with  the  various  methods  of 
jointing  the  metal,  for  modern  requirements. 

The  art  of  jointing  most  commercial  metals  has  been  known 
and  practiced  for  many  centuries,  but  this  is  not  the  case 
with  aluminum,  as  the  metal  is  only  in  its  infancy  as  com- 
pared with  other  common  metals.  Aluminum  was  obtained 
first  in  1827,  but  at  this  period  it  consisted  of  a  whitish-gray 
powder  and  it  was  not  until  184.5  that  metallic  pellets  were 
obtained.  In  1854  the  metal  was  obtained  in  a  state  of  almost 
perfect  purity  by  St.  Clair  Deville.  However,  the  jointing  of 
aluminum  was 
not  done  until 
1855,  and  it  is 
only  within 
the  last  few- 
years  that  sat- 
isfactory prog- 
ress has  been 
achieved. 


COMPOSITION    OF    SOLDERS 


taining  several  metals  in  various  proportions,  vi-..  aluminum, 
antimony,  bismuth,  cadmium,  chromium,  copper,  lead,  mag- 
nesium, phosphor-tin,  silver,  tin,  vanadium,  and  zinc. 

In  the  accompanying  table  various  compositions  of  soft 
solders  are  given  in  tabulated  form,  which  are  but  a  selec- 
tion from  those  that  might  have  been  given  had  space 
permitted. 

It  Is  frequently  stated  that  joints  made  by  these  patent 
solders  will  stand  the  time  test  and  retain  their  original 
strength  after  an  indefinite  exposure  to  atmosphere  or  other 
influences,  but  in  a  number  of  instances  these  guarantees 
have  not  been  fulfilled.  The  writer  has  witnessed  some 
recent  demonstrations  of  patented  solders  for  aluminum 
and  has  also  used  them  and  made  tests  for  comparison,  but 
it  should  be  recognized  that  the  merits  of  an  aluminum 
solder  cannot  be  judged  without  subjecting  it  to  a  duration 
test.  Although  remarkably  strong  joints  were  made  by  means 
of  a  blowpipe,  the  solders  used  melted  at  too  high  a  tem- 
perature (about  60S  degrees  F. )  to  allow  the  ordinary  solder- 
ing   bit    to    be 
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Soft  Solderint,' 
Aluminum 

In  the  man- 
ipulation of 
aluminum  it  is 
essential  that 
there  should  be 
simple  and  ef- 
ficient methods 
ot  uniting  two 
pieces  o  f  t  h  e 
metal.  The 
process  ot  soft 
soldering  will, 
therefore,  b  o 
considered 
first.  There 
are,  it  is  true, 
a  great  number 
of       industrial         * ''"'  i"  ""<  i"i>os|.i.oru.s 

applications  where  aluminum  cannot  be  employed  econom- 
ically owing  to  a  certain  amount  of  difficulty  encountered 
in  soft  solrlering  it  effectively.  Almost  as  soon  as  alumi- 
num was  produced  commercially,  it  was  discovered  that  the 
ordinary  -solders  and  Muxes  could  not  be  used  with  it,  but 
in  1855  M.  C'hrlstotle,  a  goldsmith  ot  Paris,  found  that  either 
pure  tin  or  pure  zinc  would  unite  aluminum.  In  practice, 
however,  the  tin  speedily  disintegrates,  while  zinc  by  Itself 
is  brittle,  and  diHColors  badly.  M.  Hulot,  therefore,  tried  an 
ingenioua  process  of  coating  the  surfaces  with  copper,  and 
then  soldering  the  coppered  surfaces  In  the  ordinary  way,  but 
after  the  lapse  of  a  few  months  it  was  found  that  the  copper 
stripped  off  very  easily.  Although  Innumerable  attempts  have 
been  made  to  dl.icover  a  solLifnctory  soft  solder  for  aluminum. 
It  would  appear,  that  up  to  the  present  time,  no  practical,  sim- 
ple, and  well  tested  process  ot  soft  soldering  aluminum  has 
yet  been  proved  to  be  permanently  aurce.tsfiil,  notwithstand- 
ing the  large  number  of  nluminuni  solders  that  are  patented 
every  year,  each  Inventor  naturally  claiming  superiority. 
Compoiiltlon  of  Aluminum  Solders 

The  solders  for  aluminum  consist  chlclly  of  an  alloy  con- 
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employed  satis- 
factorily. These 
li  i  g  h-tempera- 
ture  solders 
greatly  im- 
pede universal 
jointing  of  the 
metal  and  are, 
in  the  writer's 
opinion,  large- 
ly responsible 
for  many  me- 
chanics failing 
to  obtain  even 
a  moderately 
good  soldered 
joint;  there  are 
also  many  who 
still  doubt  the 
possibility  o  f 
making  a 
soldered  joint 
in  aluminum- 

W  h  a  t  is 
wanted  is  an 
effective  and 
easily  used 
solder  (an 
alloy  with  the  color  of  aluminum  being  preferable)  which 
will  make  permanent  joints  in  light  and  heavy  work;  a  solder 
that  can  bo  used  freely  with  the  ordinary  soldering  bit,  to 
enable  the  same  rapidity  to  be  maintained  as  when  solder- 
ing tin-plate,  copper  or  brass  articles,  and  also  a  solder  that 
will  withstand  indefinite  exposure  to  the  atmosphere.  Tliis 
would  then  enable  intricate  articles  in  sheet  aluminum  to 
be  joined  easily  and  manufactured,  which  at  the  present  lime 
Is  a  tedious  operation.  It  is  for  this  reason  that  commercial 
articles  of  aluminum  having  soft  soldered  joints  are  rarely 
sold.  Usually  the  articles  are  cast.  spun,  pressed  or  drawn 
from  one  piece  of  the  metal,  or.  if  it  is  necessary  to  join  one 
piece  to  another,  welding,  riveting  or  screwing  is  employed. 
Why  Alucalnum  Is  Difficult  to  Solder 
Perhaps  It  is  worth  while  to  explain  some  ot  the  difficulties 
in  soldering  alunilnuni  and  finding  an  effective  and  easily 
used  solder.  The  problem  has  been  very  difficult  owing  to 
the  oxidizing  rhnracteristlcs  of  the  metal.  The  chief  reasons 
for  the  difficulty  are  as  follows: 

1.     The  formation  ot  an  almost  Imperceptible  but  very  per- 
sistent   film    of    oxide    on    the    surface    ot    the    metal;    this 
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film  of  oxide,  which  is  always  present,  is  intensified  at  solder- 
ing temperatures  and,  being  very  refractory,  prevents  ordi- 
nary soft  solders  from  alloying  with  the  metal  and  forming 
a  strong  joint. 

2.  The  highly  electro-positive  character  of  tlie  metal 
causes  electrolytic  action  with  low-temperature  solders  con- 
taining negative  metals  like  lead,  the  result  being  automatic 
disintegration  at  the  joint.  Especially  is  tliis  the  case  in 
damp  situations  favorable  to  galvanic  action. 

3.  The  high  heat  conductivity  of  the  metal  renders  local 
heating  to  alloying  temperature  a  tardy  and  difficult  matter; 
this  trouble  increases  as  the  size  of  the  article  worked  on 
increases;  hence  the  heat  is  conveyed  from  the  soldering  bit 
and  solder  so  rapidly  that  they  are  chilled  quickly,  and  there- 
fore the  solder  does  not  become  sufficiently  liquid  to  flow 
readily. 

An  experience  extending  over  the  time  that  has  elapsed 
since  aluminum  became  extensively  used  has  demonstrated 
that  the  metal  can  be  soldered,  but  not  so  readily  and  ef- 
fectively as  other  metals.  When  soldering  aluminum,  it  is 
essential  that  the  oxide  film  on  the  surface  should  be  removed 
before  cohesion  with  the  solder  can  take  place,  and  as  it 
forms  again  on  exposure  to  the  air  instantaneously,  it  is 
necessary  that  the  removal  of  the  oxide  and  the  covering 
with  solder  should  be  simultaneous.  In  soldering  other 
metals  the  oxide  can  be  removed  chemically;  with  aluminum 
this  has  been  a  very  difficult  problem,  although  Otto  Nicolai, 
of  Boppard-on-the-Rhine,  has  invented  a  flux  which,  it  is 
stated,  combines  with  the  alumiuna  and  produces  a  com- 
pound that  remains  fluid  during  the  process  of  soldering, 
thereby  completely  counteracting  the  effect  of  the  oxide  on 
the  surface  of  the  metal.  However,  in  the  absence  of  a  suit- 
able flux  the  oxide  must  be  removed  mechanically  by  abrasion. 
Tinning  Aluminum  Preparatory  to  Soldering 

Tinning  the  surfaces  of  aluminum  preparatory  to  soldering 
is  an  important  factor;  also,  when  soldered  joints  in  sheet 
aluminum  are  needed,  the  distance  of  the  overlap  of  the 
pieces  to  be  joined  should  be  much  less  than  that  usually 
allowed  for  other  sheet  metals.  The  reason  for  this  is  that 
the  solder  will  not  flow  into  an  aluminum  joint,  even  when 
tinned,  by  capillary  attraction  as  it  does  into  tin,  brass  or 
copper  joints.  The  process  of  tinning  is  accomplished  by 
heating  the  surfaces  to  be  soldered  to  a  temperature  some- 
what above  the  fusing  point  of  the  solder  used,  a  satisfactory 
tinned  surface  being  obtained  by  rubbing  with  the  point  of 
a  well  tinned  soldering  bit  so  as  to  remove  the  film  of  oxide 
and  allow  the  solder  to  act  upon  the  clean  surface,  all  in  the 
same  motion,  removing  any  dross  that  may  have  formed. 
After  the  surfaces  to  be  united  are  thus  tinned,  they  may 
be  soldered  together  by  pressing  the  tinned  surfaces  in  con- 
tact, again  heating  the  metal  and  solder  to  the  desired  tem- 
perature, and  finally  by  rubbing  thoroughly  with  the  hot 
soldering  bit  the  surface  carrying  the  liquid  solder.  In  the 
actual  operation  of  soft  soldering  aluminum,  it  is  essential 
that  all  joints  should  be  kept  under  slight  pressure  until  the 
solder  has  thoroughly  set,  this  method  thus  preventing  dis- 
ruption of  the  joint. 

Effect  of  Dampness  on  Aluminum  Soft  Solders 

The  following  is  a  case  in  point,  with  reference  to  the 
disintegration  of  soft  solders  in  damp  situations.  During 
the  month  of  March,  1910,  the  writer  made  two  aluminum 
vessels  of  triangular  shape  12  inches  in  depth,  sheet  alumi- 
num 0.036  inch  in  thickness  being  used.  The  joints  were 
made  by  using  a  solder  composed  of  tin,  zinc,  aluminum 
and  phosphor-tin.  One  of  the  vessels  was  used  for  filtered 
water  and  the  other  for  dry  materials;  both  were  made  at 
the  same  time  and  by  precisely  the  same  process.  After  a 
lapse  of  a  few  months  the  vessel  that  had  been  used  for  the 
water  came  back  for  repairs,  the  defect  being  that  the  joints 
were  leaking;  upon  examination,  it  was  found  that  the  solder 
had  badly  disintegrated;  in  fact,  the  greater  portion  of  the 
solder  could  easily  be  stripped  off  the  a'-uminum,  whereas 
with  the  other  vessel  the  solder  is  still  in  good  condition. 
The  writer  has  several  soft  soldered  si)ecimcns  of  aliiniiiiuni, 
as  well  as  aluminum  soldered  to  brass,  that  were  jointed  in 
1906.     These  are  also  perfect,  but  it  must  be  stated  that  the 


specimens  referred  to  are  not  exposed  to  severe  conditions, 
such  as  spray  of  sea  water  (which  rapidly  deteriorates  alumi- 
num soft  solders),  or  a  damp  atmosphere. 

Fluxes  for  Aluminum  Soft  Solders 

A  large  variety  of  soldering  fluxes  to  use  with  aluminum 
soft  solders  have  been  tried  with  more  or  less  success;  viz., 
ammonium  chloride,  borax,  copper  chloride,  cadmium  iodide, 
lard  oil,  rosin,  stearin,  silver  chloride,  stannous  chloride,  tal- 
low, vaseline,  zinc  chloride,  etc.;  in  fact,  it  would  probably 
be  more  difficult  to  mention  what  has  not  been  tried  as  a  flux 
to  use  W'ith  aluminum  soft  solders.  However,  stearin  has 
several  properties  which  make  it  a  valuable  soldering  flux, 
and  it  can  be  used  successfully  with  a  number  of  the  solders 
listed  in  the  table  previously  referred  to.  The  rapidity  with 
whicli  a  flux  acts  is  an  important  factor  in  its  usefulness. 
Occasionally  the  writer  has  noticed  a  flux  advertised  in  the 
columns  of  various  engineering  periodicals  as  an  ideal  solder- 
ing flux  for  all  metals  except  aluminum,  thus  showing  the 
difficulty  of  finding  a  suitable  flux  for  aluminum  soft  solders. 
An  ideal  soldering  flux  which  would  appear  to  be  needed  at 
the  present  time  for  use  with  aluminum  soft  solders,  would 
be  a  flux  that  would  rapidly  dissolve  the  oxide  film  and  com- 
bine with  the  alumina,  to  produce  a  compound  that  would 
remain  fluid  during  the  soldering  operation.  This  would  then 
allow  the  solder  to  penetrate  the  liquid  compound  and  thor- 
oughly alloy  with  the  metal,  although  in  many,  instances  fairly 
good  results  are  obtained  without  the  assistance  of  a  flux; 
especially  is  this  the  case  with  soft  solders  containing  various 
percentages  of  phosphor-tin.  This  may  possibly  be  explained 
by  the  fact  that  these  solders  probably  owe  their  adhesiveness 
to  the  great  affinity  that  phosphorus  has  for  oxygen.  For 
instance,  if  a  molten  alloy  containing  phosphorus  is  placed 
upon  aluminum,  there  is  naturally  a  tendency  to  absorb  oxygen 
from  the  impure  film  on  the  surface  of  the  aluminum  as  well 
as  from  the  surrounding  air.  When  making  these  phosphor- 
tin  solders  designated  in  the  table  by  the  letters  B,  G,  L,  and 
y,  respectively,  to  avoid  loss  of  the  more  easily  volatile  of 
these  metals,  it  is  advisable  to  melt  the  aluminum  first,  then 
add  the  zinc,  tin,  and  phosphor-tin,  in  the  order  named.  To 
obtain  a  soft  solder  that  may  be  worked  at  a  comparatively 
low  temperature,  to  enable  the  soldering  bit  to  be  employed 
solely,  the  solder  is  mostly  composed  of  metals  that  possess 
low  melting  points,  such  as  bismuth,  cadmium,  tin,  etc.,  as 
these  metals  readily  combine  in  all  proportions  when  fused 
together.  In  the  case  of  solders  that  melt  at  higher  tempera- 
tures, it  will  be  necessary  to  use  a  blowpipe  flame  or  a  bunsen 
burner  as  a  subsidiary;  care  should  be  taken  that  any  flame 
used  is  free  from  free  carbon. 

Soldering-  Bit  for  Aluminum 

An  aluminum  soldering  bit  will  be  found  to  be  far  superior 
to  the  ordinary  copper  bit  when  soldering  aluminum,  the 
point  and  the  joint  being  kept  much  cleaner  during  the  solder- 
ing operation.  Another  advantage  is  that  the  point  and  slopes 
of  the  soldering  bit  can  be  tinned  with  the  same  flux  as  that 
used  for  the  joint;  a  soldering  bit  of  any  other  metal  has  a 
tendency  to  discolor  the  aluminum  and  to  form  alloys  with 
the  metal  and  the  solder.  More  care,  however,  must  be  ex- 
ercised in  the  manipulation  of  the  aluminum  soldering  bit, 
because  its  melting  point  is  lower  than  that  of  the  ordinary 
copper  soldering  bit.  It  should  be  the  aim  of  the  mechanic  to 
so  use  the  soldering  bit  that  Its  point  or  "face"  remains  tinned ; 
re-tinning  involves  loss  of  time  and  frequent  filing  quickly 
wears  it  away.  In  addition,  it  is  essential  that  both  the  tin- 
ning and  soldering  should  be  thoroughly  done,  and  performed 
quickly  to  get  good  results.  The  quality  of  the  workmanship 
has  a  very  great  influence  on  the  permanence  of  the  work. 
Pointers  on  Soldering:  Aluminum 

1.  Remember  that  the  metal  cannot  be  soldered  as  readily 
and  successfully  as  other  metals;  it  you  expect  that  it  can, 
you  will  be  disappointed. 

2.  Never  attempt  to  solder  aluminum  until  the  surfaces  to 
which  the  solder  is  to  be  applied  have  been  thoroughly  cleaned, 
as  aluminum  solders  adhere  only  to  bright  and  clean  surfaces. 

?..  Do  not  expect  to  get  .good  results  with  poorly  pri'pand 
loiils:  good  tools  arc  essential  to  good  solderinj;. 

4.     The  surfaces  to  which  it  is  intended  that  the  solder  shall 
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adhere  should  be  thoroughly  "tinned"  In  order  to  get  good 
results. 

5.  Before  attempting  to  solder,  the  metal  near  the  Joint 
to  be  soldered  should  be  raised  almost  to  the  melting  tem- 
perature of  the  solder. 

6.  Remember  that  both  the  tinning  and  soldering  must  be 
done  thoroughly  to  get  good  results. 

7.  Any  blowpipe  flame  that  is  used  for  heating  must  be 
free  from  free  carbon.  A  large  blowpipe  flame  should  only 
be  employed  in  "heating  up"  the  parts  to  be  soldered — not  on 
the  solder  itself.  Do  not  overheat  the  metal  or  its  strength 
will  be  impaired. 

8.  A  soldering  bit  of  pure  aluminum  is  essential  to  the 
success  of  the  operation;  the  ordinary  copper  bit  tends  to  alloy 
with  the  metal  composing  the  solder  and  to  discolor  the  metal. 

9.  Do  not  expect  the  solder  to  flow  with  such  rapidity  as 
in  soldering  such  metals  as  tin-plate,  brass,  and  copper;  alumi- 
num solders  generally  flow  sluggishly. 

10.  A  solder  should  not  be  considered  perfect  until  it  has 
been  subjected  to  a  duration  test. 

11.  Avoid  wide  seams  when  jointing  sheet  aluminum.  The 
solder  will  not  flow  into  the  joints,  even  when  tinned,  by 
capillary  attraction  as  when  soldering  other  sheet  metals. 

12.  Do  not  expect  the  solder  to  pull  the  joint  together,  but 
see  that  the  joint  is  kept  under  a  slight  pressure  until  the 
solder  is  thoroughly  set. 

13.  Aluminum  solders  should  not  be  stored  in  a  damp  at- 
mosphere. If  kept  for  some  time,  the  solder  deteriorates; 
hence,  when  required  for  use  the  metal  does  not  flow  so  readily. 

14.  Good  results  will  not  be  obtained  if  the  metal  is  soldered 
in  a  dilatory  manner;  smartness  is  the  keynote  to  successful 
aluminum  soldering. 

Hard  Soldering  or  Brazini^  Aluminum 
The  process  of  hard  soldering  or  brazing  aluminum  differs 
from  ordinary  soft  soldering  principally  because  the  uniting 
metal  or  solder  is  chiefly  composed  of  copper  and  zinc;  hence 
a  much  greater  degree  of  heat  is  necessary,  although  other 
metals  are  occasionally  added.  V.'hatcver  may  be  the  composi- 
tion of  the  uniting  metal  or  solder,  it  is  always  desirable  to 
retain  to  a  great  extent  the  strength,  malleability,  fusibility 
and  color  of  the  metal  to  be  jointed;  therefore,  the  composi- 
tion of  the  uniting  metal  should  contain  a  certain  amount 
of  aluminum.  As  these  hard  solders  have  a  high  melting  point 
.they  cannot  be  applied  with  a  soldering  bit,  and  a  hearth 
fire  or  a  powerful  blowpipe  must  be  used.  Hard  soldering  is 
generally  termed  "brazing."  The  process  is  one  of  the  oldest 
of  the  mechanical  arts,  and  was  well  known  to  the  ancient 
Egyptians.  The  uniting  metal  or  solder  is  known  by  various 
names,  viz.,  spelter,  spelter-.solder,  brazing  brass,  brazing 
solder,  brazing-spelter,  etc.  Brazing  or  hard  soldering  is  used 
on  most  metals  where  greater  strength  is  retiiiired  than  can  be 
given  by  soft  solder,  or  where  the  work  has  to  withstand  a 
degree  of  heat  that  would  cause  soft  solder  to  fuse. 

The  fusing  point  of  the  solder  used  should  be  as  close  as 
possible  to  that  of  the  article  to  be  brazed,  as  a  more  tenacious 
Junction  can  thus  be  .secured.  In  the  actual  operation  of  braz- 
ing. Joints  will  often  appear  to  be  sound,  but  when  the  super- 
fluous solder  Is  removed  It  will  be  discovered  that  this  Is 
what  held  the  pieces  together.  When  the  extra  material  is 
cleaned  off,  defects  caused  by  the  solder  not  having  run  Into 
the  Joints  satisfactorily  can  be  detected.  Aluminum  Is  without 
doubt  one  of  the  most  difficult  metals  to  braze  effectively. 
This  Is  largely  duo  to  the  difference  In  the  fusibility  of  alumi- 
num oxide  and  aluminum  metal.  From  a  mechanical  point  of 
view,  to  attempt  to  braze  aluminum  Is  evidently  a  mistake; 
the  metal  Is  far  more  likely  to  fuse  than  many  of  the  brazing 
compounds  employed. 

The  coefficient  of  expansion  of  nlunilnuiii  Is  considerable 
and  a  piece  of  work  may  be  rendered  useless  owing  to  the 
deformation  It  bus  ren  Ived  during  the  brazing  process.  The 
essentials  of  a  brazed  joint  are  the  contact  of  absolutely  clean 
surfaces  free  from  oxide  and  dirt.  In  aluminum  we  have  an 
astonishingly  bright  iinri  cleiin  nietiil,  but  the  biigbeiir  tn  suc- 
cessful brazing  Is  the  (llfllrulty  In  rllniinutliiK  the  oxide  that 
Is  So  refractory  at  brazing  tenipenitures,  and  which  effeotlvely 
prevents  that  Intimate  ronnecllun    («lileh  Is  so  I's.oentlal)   bo 


tween  the  brazing  solder  and  the  surfaces  to  be  Joined.  It  is 
well  known  that  brazing  or  hard  soldering  is  generally  pre- 
ferred to  soft  soldi  ring  where  superior  strength  is  required, 
particularly  at  hitch  temperatures;  but  aluminum  and  the 
aluminum-zinc  alloys  do  not  lend  themselves  in  a  satisfactory 
manner  to  brazing.  A  number  of  interesting  experiments  were 
made  quite  recently  in  a  large  engineering  works  with  the 
brazing  of  various  sheet  aluminum  articles.  Several  types  of 
joints,  brazing  solders  and  fluxes  were  employed.  In  the  ex- 
periments referred  to  the  results  were  unsatisfactory  in  that 
fusing  of  the  aluminum  took  effect  before  a  perfect  joint  was 
obtained.  Until  the  remarkable  advance  made  during  the  last 
few  years  with  the  development  of  the  autogenous  method  of 
jointing  various  metals,  brazing  was  considered  the  ideal 
process  where  strength  and  durability  were  required.  Even 
today  the  question  is  frequently  asked  by  many  mechanics, 
that  if  aluminum  cannot  readily  and  effectively  be  soft  soldered 
"why  not  braze  it."  Obviously,  as  will  be  gathered  from  the 
foregoing,  the  brazing  of  aluminum,  strictly  speaking,  is  at 
present  far  from  being  a  satisfactory  commercial  proposition. 
*     *     * 

A  MACHINE  GREENGOODS   GAME 

It  is  not  always  the  farmer  who  buys  the  gold  brick  or 
tempting  roll  of  imitation  greenbacks.  Gullible  huniiin 
nature  is  found  in  the  highways  and  the  byways  of  the  great 
cities  as  well  as  on  the  farms.  The  purchase  of  do  luxe 
editions  of  Dickens  and  other  standard  authors  at  prices 
ranging  up  to  $50,000  or  $75,000  recently  aired  in  the  trial  of 
a  book  agent  captain  of  industry,  proves  this.  But  the  ex- 
ploitation of  machines  as  a  bunco  game  is  not  so  common. 
Perhaps  it  requires  too  much  brains  of  the  promoter  to  make 
such  games  profitable — but  they  have  been  worked  in  some 
cases  with  success. 

A  few  years  ago  an  interesting  and  promising  device  for 
boring  square  and  polygonal  holes  in  metal  was  brought  to 
the  attention  of  the  public.  The  apparatus  could  be  attached 
to  a  lathe,  milling  machine  or  drilling  machine,  and  would 
quickly  and  accurately  drive  a  triangular  cutting  tool  through 
a  piece  of  steel,  producing  a  regular  square  hole  with  smooth 
sides  and  sharp  corners.  However,  as  might  have  been  antici- 
pated by  a  mechanical  expert  familiar  with  tlie  general  de- 
mand for  such  tools,  it  never  won  great  commercial  success. 
The  machine  was  interesting,  if  not  fascinating  to  watch.  Its 
work  was  so  different  from  that  of  the  ordinary  machine  tool 
that  it  attracted  attention  way  out  of  proportion  to  its  actual 
value;  but  interested  attention  did  not  mean  sales  and  the 
necessary  cash  to  carry  on  the  business. 

After  a  year  or  two  of  work  the  original  promoters  of  the 
machine  sold  out  to  a  gentlemnn  of  little  or  no  mechanical 
experience  but  wiio  had  a  persuasive  tongue  and  manner.  He 
did  not  try  to  interest  legitimate  customers  but  frequented 
ofllces  and  homes  of  men  and  women  who  had  money  to  in- 
vest and  no  knowledge  of  the  needs  of  manufacturers.  It  was 
much  easier  and  more  profitable  to  sell  stock  in  the  boring 
machine  business  than  to  sell  machines. 

Some  of  the  stories  told  to  prospective  customers  were 
weird  and  ludicrous.  The  promoter  made  a  lawyer  believe 
that  the  n\aehine  had  great  possibilities  in  bridge  buihling 
plants.  He  asserted  that  no  machine  existed  for  boring 
square  holes,  and  that  bridge  builders  would  welcome  a  ma- 
chine of  this  typo  which  would  enable  them  to  use  bolts  In 
bridges  with  square  shanks  of  the  carriage  bolt  variety!  They 
would  be  able  then  to  assemble  bridges  much  more  rapidly 
and  cheaply.  Inasmuch  as  the  workman  could  work  single- 
handed,  not  requiring  a  helper  to  hold  a  wrench  on  the  head 
of  the  bolt  whfu  he  screwed  up  the  nuti  The  possibilities  In 
the  manufacture  of  hardware  were  also  pointed  out,  both 
promoter  and  victim  being  in  blissful  Ignorance  of  the  fact 
that  the  punch  press  provides  n  means  for  cvitling  holes  of 
any  shape  In  sheet  metal,  at  a  speed  a  hundred  times  greater 
Ihnn  Is  possible  with  any  geometric  boring  machine. 

The  moral  of  this  story,  If  It  has  any.  Is  that  before  Invest- 
ing your  money  in  any  niochanieal  pr<>po:dll<ui,  It  Is  well  to 
secure  the  ailvlce  of  a  dlsiuteri'Sled  person  who  knows  some- 
thing about  the  condllioiis  of  manufaeluring  and  lhi<  probable 
value  of  the  di-viee  to  be  exploited. 
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INDEX  DRILLING  AND  TAPPING  ATTACHMENT  FOR  BROWN  & 
SHARPE  AUTOMATIC  SCREW  MACHINE* 


A    RAPID    AND    ECONOMICAL    DEVICE    FOB    PRODUCING    ATOMIZER    PARTS 

BY  W.    F.    GBADOLPHf 


THE  tooling  equipment  for  making  atomizer  parts  cheaply 
and  rapidly  on  a  screw  machine  presents  many  problems. 
The  handling  of  small  parts  in  different  machines 
greatly  increases  the  cost,  and  it  is  always  the  aim  to  reduce 
second  operations  to  a  minimum.  The  Brown  &  Sharpe  auto- 
matic screw  machine  lends  itself  admirably  to  the  applica- 
tion of  many  different  attachments,  and  in  the  following 
article  an  attachment  of  the  indexing  type  operated  from  the 
cross-slide  for  drilling  and  tapping  will  be  described. 

The  part  to  be  made  is  shown  assembled  on  an  atomizer  at 
A  in  Fig.  1,  and  also  at  B  and  C  in  the  same  illustration,  and 
is  one  of  several  hundred  parts  which  are  assembled  into 
De  Vilbiss  atomizers  manufactured  by  the  De  Vilbiss  Mfg.  Co., 
Toledo,  Ohio.  The  part,  which  is  an  atomizer  top  cap,  before 
having  the  cross  holes  drilled  and  tapped,  is  formed,  drilled, 
center-hole  tapped,  threaded  on  the  outside  and  cut  off  in  the 
regular  way  in  a  Brown  &  Sharpe  automatic  screw  machine. 
It  is  then  brought  to  the  Brown  &  Sharpe  machine  shown  in 
Fig.  2,  and  is  placed  in  the  vertical  magazine  hopper  A.  The 
hopper  is  located  at  the  rear  end  of  the  machine  and  by 
means  of  an  attachment  fastened  to  the  regular  stock-feeding 
mechanism,  the  parts  are  fed  through  the  spindle  to  the 
special  chuck  B.  For  performing  all  the  operations  here- 
after enumerated,  the  spindle  of  the  machine  is  stopped,  that 
is,  it  is  held  stationary  with  a  brake,  and  the  work  is  in  no 
case  rotated,  all  the  tools  held  in  the  turret  or  on  the  cross- 
slide  being  power-driven. 

After  feeding  the  parts  to  the  chuck  and 
operation  is  to  drill  holes  a  and  6,  Fig.  1 
turret  is  indexed  and  the  jig  C,  Fig.  2,  is 
brought  forward  carrying  bushings  which 
guide  the  drills  accurately  and  enable  them 
to  start  without  deflecting  on  the  circular 
faces  of  the  work.  Drills  D  and  A'  are 
then  withdrawn,  whereupon  the  turret  is 
again  indexed  and  drill  F  is  brought  into 
position.  This  tool  then  drills  hole  i'  in 
the  work  shown  in  Fig.  1.  It  will  be  noted 
here  that  hole  c  is  off  center;  this  hole  is 
produced  by  means  of  a  drill-holder  hold  in 
an  offset  bushing  located  in  the  turret.  As 
the  work  is  not  rotated,  the  offset  of  the 
bushing  controls  the  position  of  the  hole  in 
the  work  relative  to  the  position  of  the  cen- 
tral hole.  This  particular  hole  has  two 
diameters  as  shown  by  c  and  d.  and  conse- 
quently it  is  necessary  to  hold  two  dif- 
ferent sized  drills  in  the  turret.  These 
drills  are  driven   in  the  ordinary  way  by 

♦  For  further  material  on  Brown  &  Shnrpo  aiitiininti'- 
screw  machine  worls,  see  "Mngaziiie  Attaeliments"  in 
Machinert,  February  and  Mareli,  1912;  and  "Mining, 
Cross  Drilling  and  Kurring  Attachments"  in  Septem- 
liir.   October.    Noveniljer  and   Decemlicr.    1011. 

t  Address:     The    De    Vilbiss    Mfg.    Co..    Toledo,    Oliiii 


ripping,  the  first 
To  do  this,  the 


means  of  the  Brown  &  Sharpe  standard  turret  drilling  at- 
tachment driven  by  belt  H  which,  through  bevel  gears  in  the 
turret  itself,  drives  the  drill-holders  holding  drills  F  and  K. 

After  drilling  the  hole  c  the  index  head  I,  Fig.  2,  indexes 
one-half  revolution  and  brings  the  tap  J  into  position.  This 
attachment  is  one  of  the  most  unique  tools  connected  with 
the  set-up  and  will  be  described  separately  later.  Hole  a  is 
then  tapped  while  drill  K.  held  in  the  turret,  drills  the  small 
hole  d  in  the  work;  that  is,  it  projects  completely  through  the 
work  guided  by  the  hole  c  previously  drilled.  After  hole  a  is 
tapped  and  hole  d  is  drilled,  both  tools  withdraw  and  the 
chuck  releases  the  work,  which  is  then  ejected  and  a  new 
piece  is  brought  into  position.  The  index  head  on  the  cross- 
drilling  attachment  then  turns  around  half  a  revolution, 
bringing  the  drill  I)  into  position  again  for  the  next  piece. 
The  Index  Cross-slide  Drilling-  and  Tapping-  Attachment 

The  index  cross-slide  drilling  attachment  shown  set  up  on 
the  No.  2  Brown  &  Sharpe  automatic  screw  machine  in  Fig. 
2  is  shown  in  detail  in  Fig.  3,  where  a  better  idea  of  its  con- 
struction can  be  obtained.  Referring  to  the  latter  illustra- 
tion, it  will  be  seen  that  the  attachment  consists  primarily  of 
a  body  A  enclosing  a  driving  and  indexing  mechanism.  Cast- 
ing A  is  fastened  to  the  rear  cross-slide  in  the  usual  manner 
and  carries  an  indexing  drum  B  that  is  indexed  by  means  of 
wormwheel  C,  receiving  power  from  the  worm  D  driven  by  a 
pulley  E  belted  to  the  overhead  works.  The  drilling  and  tap- 
ping spindles  F  and  G.  respectively,  are  driven  by  a  grooved 
pulley,  which  is  belted  to  the  overhead  works  and  drives 
these  spindles  through  gearing.  The  drilling  spindle  is 
driven  direct  by  means  of  gears  /  and  J,  whereas  the  tapping 
spindle  is  driven  in  one  direction  by  gears  K  and  L,  friction 
cone  O  and  cup  Q,  and  in  the  other  direction  through  gears  /, 
J,  M  and  N,  friction  cone  0  and  cup  P.  Cone  0  is  made  of 
cast  iron,  whereas  friction  cups  P  and  Q  are  made  from  phos- 
phor-bronze. Gear  y  is  screwed  onto  the  extended  shoulder 
of  cup  P  and  gear  L  is  screwed  onto  the  extended  shoulder  of 
cup  Q.  The  pulley  shaft  is  provided  with  a  left-hand  thread, 
as  is  gear  K.  The  spindles  F  and  (?  rotate  in  phosphor-bronze 
bushings. 

The  operation  of  the  friction  device  is  as  follows:  When 
the  cross-slide  advances,  the  pressure  of  the  tap  against  the 
work  forces  friction  cone  0  back  into  contact  with  cup  Q. 
power  being  obtained  for  the  tap  through  gears  K  and  L. 
This  continues  until  the  cross-slide  has  reached  the  extreme 
forward  movement,  whereupon  it  drops  back,  and  in  dropping 
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back  the  tap  still  being  in  the  work,  draws  friction  cone  0  into 
contact  with  friction  cup  P.  The  drive  is  then  through  gears 
/.  J,  il  and  A',  driving  the  tap  in  the  opposite  or  left-hand 
direction,  and  consequently  withdrawing  it  from  the  hole  in 
the  work. 

The  Indexing-  Device 
Another  very  interesting  feature  of  this  cross-drilling  and 
tapping  attachment  is  the  indexing  device  for  bringing  the 
drill  and  tap  consecutively  into  operation.  As  was  previously 
mentioned,  the  drum  carrying  the  entire  mechanism  is  on- 
closed  and  carries  a  wormwheel  meshing  with  a  worm,  which 
is  driven  by  a  tight  pulley  E.   The  shaft  carrying  tight  pulley 


INTERNATIONAL  ENGINEERING   CON- 
GRESS  NOT  ABANDONED 

A  report  was  current  to  the  effect  that  the  International 
Engineering  Congress  to  be  held  in  San  Francisco,  Cal.,  Sep- 
tember 20-25,  1915,  was  to  be  abandoned  because  of  the  Euro- 
pean war.  The  committee  of  management  has  issued  a  state- 
ment correcting  the  erroneous  impression,  and  stating  that 
the  five  governing  bodies  of  the  five  national  societies  under 
whose  auspices  the  congress  is  to  be  held,  recently  gave  the 
matter  careful  consideration  and  unanimously  confirmed 
their   original   pledges  to   support  it.     Communications  have 
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Tig.   3.     Details  of  Cross-slide  Index  Drilling  and   Tapping  Attachment   shown   on   the   Machine  in   Fig.    2 


E  also  carries  a  loose  pulley 
IV  so  that  when  no  motion  of 
the  drum  is  required  the  belt 
is  shifted  over  onto  the  loose 
pulley.  Just  as  soon  as  the 
drill  or  tap  is  released  from 
the  work,  the  roll  Y  held  on 
fulcrum  arm  8  comes  in  con- 
tact with  a  cam  .1,  fastened  to 
the  side  of  the  machine.  This 
forces  in  arm  &'  which  is  ful- 
crumed  in  the  bracket  T. 
withdrawing  the  locating 
plunger  V  from  the  indexing 
bushing  V.  and  at  the  same 
time  shifting  the  belt  from 
the  loose  pulley  IV  onto  the 
tight  pulley  E.  the  details  of 
this  mechanism  being  illus- 
trated much  more  clearly  In 
Fig.  4.  When  the  belt  is 
shifted  onto  tight  pulley  E. 
the  cylinder  li  makes  one-half 
revolution,  but  before  this  Is 
completed  the  cross-slide  is 
advanced  and  thus  withdraws 
the  locking  plunger  from  the 
action  of  cam  /!,.  The  index- 
ing plunger  rides  on  the 
cylinder  holding  the  belt 
shifter  over  against  the  ten- 


Fii.    4.     Detail   ahowlnc  Indoiinr  and   Belt  Shlftinf  Device 


Sinn  of  the  coil  spring  li,  until  the  half  revolution  Is  com- 
plel.'d.  whereupon  the  Index  pin  drops  back  Into  the  bushing, 
allowing  I  he  spring  /{,  to  push  the  shifter  outward,  shifting 
the  belt  onto  loose  pulley  IV.  The  cnniniendable  feature  of 
this  attarhment  Is  Its  compiirtne.s,s  and  reliability.  We  have 
been  iiRlng  it  for  a  considerable  time  and  the  tap  breakage 
has  been  practically  nil.  Its  simplicity  commends  it  to  those 
Interested  in  screw  machine  work  and  screw  machine  tools 
and  equipment 


been  received  from  various 
foreign  countries  throughout 
the  world  including  those  lo- 
cated within  the  war  zone,  in- 
dicating that  a  large  majority 
of  the  papers  originally  so- 
licited for  the  congress  will 
be  turned  in  on  time,  and  that 
the  congress  will  be  truly  in- 
ternational in  character.  The 
total  number  of  papers  con- 
templated was  about  290  and 
of  this  number  about  220  are 
definitely  promised. 

The  meetings  will  be  held 
in  the  new  auditorium  build- 
ing in  the  civic  center  of  San 
Francisco  in  which  the  Pan- 
ama-Pacific International  Ex- 
position authorities  have  re- 
served assembly,  section  and 
committee  rooms  tor  the 
week  of  the  congress,  sut- 
ficient  to  fully  meet  all  re- 
(luirements. 

The  committee  appeals  for 
the  strong  and  immediate  sup- 
port of  American  engineers; 
in  view  of  the  conditions 
brought  about  by  the  war.  It 
is  Imperative  that  they  sub- 
scribe promptly.  Subscriptions  should  be  sent  to  W.  A.  Cattell, 
secretary,  or  W.  F.  Durand.  chairman,  Fo.\croft  Bldg.,  San 
Francisco,  Cal. 

•     *     * 

As  a  producer  of  raw  materials,  the  United  States  stands 
in  the  first  place  among  the  nations;  its  production  of  Iron 
ore  Is  44  per  cent  of  the  world's  production;  of  copper,  55 
per  cent;  of  petroleum.  6S  per  cent;  of  coal.  40  per  cent;  of 
cotton.  U{\  per  cent ;  and  of  wheat.  20  per  cent. 
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A    NEW    GRAPHICAL    METHOD    OF    FINDING    THE    EADH,    WITH    EXAMPLES 

BY    ROBERT    C.    H.    HECKt 


THE  dotted  outline  in  Fig.  1  represents  a  pair  of  equal  pul- 
leys having  a  diameter  £>«  and  placed  at  a  distance  S 
between  the  centers  or  axes.  The  full  lines  shows  a  pair 
of  unequal  pulleys  on  the  same  axes,  with  radii  R  and  MR, 
respectively.  If  absence  of  slip  is  assumed,  M  is  also  the  ratio 
of  the  turning  speed  of  the  small  pulley  to  that  of  the  large 


ticular  dimensions.  In  the  main  diagram,  Fig.  3,  the  base 
(for  both  sections)  represents  M,  i.e.,  the  diameter  ratio  and 
ideal  speed  ratio  of  the  steps.  It  is  laid  out  on  a  logarithmic 
scale,  beginning  with  equal  pulleys  at  the  left-hand  edge,  for 
which  Jlf  =  1  and  log  Jlf  =  0;  and  running  to  JIf  =  10,  which 
is  beyond  the  limit  of  practice.     The  ordinate  represents  Q  to 


- 

tc: 

>. 

/ 

s 

r 

pxV 

1 

Do 

/ 

1 

[a 

\ 

i^ 

1 

1 
/ 
/ 

) 

"1^:^^^ 

°        \ 

i           Matshir 

em 

0  1 

(t 

— ^^67[ 

n;^ 

V\ 

0^^ 

-I— r    '  ' 

^2trn 

r^=^^±5 

-V 

'         Machinery 

Fig.    1. 

one.  In  order 
that  the  length 
of  belt  shall  be 
the  same  in 
these  two  cases, 
the  mean  di- 
ameter Dm  of  the 
unlike  pulleys, 
which  equals  R 
+  MR  or  R  (1 
+  M),  must  be 
a  little  less  than 
Dc  The  method 
now  offered  con- 
sists in  express- 
ing the  relation 
as  a  formula: 

Dm  =  D.,  X 

(1  —  0)  (1) 
The  exact 
value  of  the 
small  fraction  Q 
is  then  calcu- 
lated for  a  wide 
range  of  condi- 
tions, and  these 
values  are 
plotted  in  a 
1  a  r  g  e-scale  di- 
agram. From 
this  diagram, 
the  factor  Q  can 
be  read  with  an 
accuracy  far 
greater  than  is 
attainablein 
any  of  the 
graphical  c  o  n  - 
structions  com- 
monly used  for 
finding  the  di- 
ameters of  cone- 
pulley  steps. 
The  corrective 
factor  Q  increases  with  the  pulley  ratio  M  and  also  increases 
as  the  distance  S  gets  relatively  smaller.  By  introducing  an- 
other proportionality  factor,  we  have: 

S  =  NDo  (2) 

Then  by  having  Q  depend  upon  M  and  A',  the  diagram  is 

made  general;  it  is  independent  of,  but  applicable  to,  any  par- 


Fig.    2.     Diagram   iUustrating  Uethod  of  Procedure   in   calculating 
Values   for   plotting   Diagram   shown   in   Fig.    3 


VALUES  OF  THE  IDEAL    SPEED  RATIO   M 


Fig.    3. 


*  For    information    on    the    design    of    cone    pulleys    previously    published    In 
Machinkby.   see   "Cone  Pulley  Radii."  Scpteniher.   190.'). 

+  Address:    Care  of  Rutgers  College,   New  lirunswick,   N.  J. 


a  uniform  scale, 
measured  down- 
ward from  the 
top  of  the  dia- 
gram because  it 
it  is  a  subtrac- 
tive  quantity.  In 
the  lower  left- 
hand  section,  the 
scale  of  Q  is  two 
and  o  n  e  -  h  a  1  f 
times  as  great 
as  in  the  main 
diagram.  Each 
curve  is  drawn 
for  the  particu- 
lar value  of 
shaft-  distance 
factor  N  with 
which  it  is  num- 
bered. The  use 
and  full  mean- 
ing of  the  dia- 
gram can  best  be 
made  clear  by 
means  of  numer- 
ical examples. 

Example  1:  In 
Fig.  1  let  D.,  = 
12  inches  and  S 
=  48  inches,  so 
that  the  value  of 
N  is  4.  Find  the 
diameters  for  a 
pair  of  pulleys 
which  will  fit  the 
same  belt  and 
have  a  speed 
ratio  of  3  to  1. 
The  vertical  line 
for  J/  =  3  is 
crossed  by  the 
curve  for  N  =  i 
at  g  =  0.0192, 
and  1.92  per  cent  of  12  inches  is  0.230  inch,  so  that  Dm 
is  11.77  inches.  Since  Dm  =  R  (M  +  1)  and  M  is  3,  the 
radius  R  of  the  small  pulley  is  11.77-^4  =  2.9425;  and 
either  by  subtraction  as  (Dm  —  R)  or  by  multiplication  as 
MR.  the  other  radius  is  found  to  be  8.8275  inches.  The 
diameters  are  then  D,  =  5.885  inches  and  D,  =  17.655  inches. 
This  is  the  simplest  problem  that  arises;  and  even  when 
interpolation    must    be    made    in    the    diagram    for    both    M 
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and  .V,  it  is  easily  possible  to  get  Z)m  accurate  to  the  nearest 
0.01  inch.  On  the  question  of  considering  or  disregarding  the 
belt  thickness,  it  may  be  remarked  that  this  is  of  much  more 
importance  as  affecting  belt  length  and  velocity  ratio  than  in 
its  influence  upon  the  design  for  constant  length  around  dif- 
ferent steps.  As  between  D^=  (1  —  Q)I><,  and  D^  +  T  = 
(1  —  Q)  (Dc+T)  the  difference  in  Dm  is  only  QT;  and  un- 
less Q  is  unusually  large  this  is  practically  negligible. 

Example  2:  Design  a  pair  of  five-step  equal  cones  with  a 
middle  diameter  of  10  inches,  to  be  placed  54  inches  apart  and 
to  give  speeds  in  a  geometric  progression  having  the  term 
ratio  1.4.  The  middle  step  being  fixed  and  the  two  sides  alike, 
it  is  necessary  to  design  only  two  steps.  For  these  -V  will  be 
1.4  and  1.4"  or  1.96.  Since  .Y  =  5.4,  by  referring  to  the  diagram 
and  reading  from  the  enlarged  section,  we  get  Q  =  0.0016  and 
Q  =  0.0062.  For  the  step  nearest  the  middle  Dm  =  9.98  inches; 
if,  =  9.98 -4- 2.4  =  4.16  inches;  7,'; -- 5.82  inches.  For  the  end 
step  Dm  =  9.94  inches;  ff,  =  9.94 -f- 2.96  =  3.37  inches;  ffj  = 
6.57  inches.  The  five  diameters  will  therefore  be  6.74,  8.32, 
10,  11.64  and  13.14  inches,  respectively. 

Example  3:  With  no  allowance  for  sag,  find  the  length  of 
belt  around  a  12-  and  60-inch  pulley  pair  with  20  feet  between 
shaft  axes.  This  problem  must  be  worked  by  trial  solution. 
First  get  .Y  as  for  the  known  value  of  Dn,.  which  is  3  feet; 
with  S  =  20  feet  the  value  of  .\  becomes  6.67.  Referring  to 
the  diagram  with  this  value  and  with  jU  =  5,  Q  is  found  to  be 
0.0205.  Then  D.  =  Dm^  (l  —  Q)  =  36  —  0.9795  =  36.755 
Inches  =  3  feet  %  inch.  Comparing  this  result  w  ith  S  =  20, 
the  more  exact  value  of  A'  is  found  to  be  6.53  and  the  cor- 
responding value  of  Q  is  0.0208,  which  makes  Do  =  36.765 
inches.  Obviously,  the  first  approximation  is,  in  this  case, 
good  enough  for  all  practical  purposes.  From  Fig.  1,  it  is  evi- 
dent that  the  dotted  belt  length  is  the  circumference  of  the 
circle  of  diameter  D«  plus  2  S.  To  be  exact,  add  one  belt 
thickness  (say  0.22  inch)  to  D..,  getting  36.99  inches.  The 
circumference  of  a  circle  of  this  diameter  is  116.21  inches,  or 
approximately  9  feet  8.25  inches,  and  the  whole  length  of  the 
belt  is  49  feet  8.25  inches.  When  working  from  a  given  value 
of  Dm  to  an  unknown  value  of  Do.  as  in  the  present  case,  it  is 
necessary  to  divide  by  (1  —  Q)  which  means  a  troublesome 
calculation.  Changing  to  an  operation  for  which  the  slide 
rule  is  amply  accurate  is  effected  by  calculating  and  tabulat- 
ing a  second  corrective  factor  from  the  relation : 
1 

=  1  +  P,  (3) 

1  — (? 

Then  instead  of  dividing  36  by  (1  —  0)  or  0.9795  as  in  the 

VALUKS    OF    FACTOR    Q 
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last  example.  It  l.s  a  much  simpler  numerical  operation  to 
look  up  Q,  =  0.0210  and  add  to  36  the  Q,  fraction  of  Itself  or 
0.755  Inch.     Values  of  the  factor  Q,  are  given  in  the  table. 

Example  4:  Design  a  pair  of  four-step  equal  cones,  to  give 
speeds  In  a  geometric  series  with  the  ratio  1.2,  the  largest 
diameter  being  16  inches  and  the  distance  between  centers  10 
feet  Let  A'  stand  for  the  ratio  between  .sucresslve  speeds  or 
values  of  iM.  There  Is  here  no  middle  pair  of  equal  steps,  with 
3f=l,  as  in  Kxample  2;  but  the  two  steps  near  the  middle 
are  each  distant  by  half  of  Interval  A'  from  the  state  M  -■■  1. 
In  a  geometric  series  half  an  Interval  Is  measured  by  the 
square  root  of  the  term  factor  A'  -=1.2.  Then  the  series  of 
v,ilu."<  ..f  til.-  siw-.mI  nitio  M  will  U-  A'  '.  X'K  A'.  A'', 
eoch  being  multiplied  by  A'  to  get  the  next,  and  the  product 
of  the  two  middle  terms  being  unity.  With  like  cones, 
only  steps  Nos.  3  and  4,  In  which  .W  Is  greater  thnn   1.  need 


1).>  ci.nsi.lere.!.  iA^t  .1/,  =  A"'  or  j  A',  M,  =  X\  For  A' =1.2, 
log  A'  =  0.07918;  whence  log  M,  =  0.03959,  log  M~  =  0.11877;  if, 
=  1.095,  Jf:  =  1.315.  With  M  =  1.315  and  the  largest  diameter 
D,  =  16  inches,  the  smallest  diameter  D,  is  16  -h  1.315  =  12.17 
inches.  Then  Dm  =  14.09  inches  and  iV  =  120  -i- 14.09  =  8.53. 
For  M  =  1.32  and  A'  =  8.5,  Q  =  0.0007  and  there  is  no  oc- 
casion for  a  second  trial.  The  effect  is  to  make  D.,  only  0.01 
inch  larger  than  Dm  for  the  end  steps,  while  for  the  middle 
steps  Dm  will  be  indistinguishable  from  this  value  of  Do. 
Using  2  Dm  =  28.20  inches,  we  get  D,  =  28.20  -:-  2.095  =  13.46 
and  D,  =  28.20  —  13.46  =  14.74.  The  four  diameters  are  now 
found  to  be  12.17,  13.46,  14.74,  and  16  inches,  respectively. 
The  data  for  this  problem  lie  in  the  region  where  it  is  com- 
monly considered  proper  to  keep  the  sum  of  diameters  con- 
stant, and  the  solution  shows  how  insignificant  is  the  error 
involved  in  so  doing.  It  appears  that  for  ordinary  counter- 
shaft conditions,  especially  under  the  modern  plan  of  a  small 
speed  range  on  the  bolt  cones,  the  error  due  to  a  constant  sum 
of  diameters  is  very  small.  But  where  cones  are  put  close 
together  and  have  a  large  speed  range,  as  in  countershafts 
for  grinding  machines,  the  correction  by  Q  must,  of  course, 
be  made.  There  is  nothing  novel  about  these  statements.  The 
point  is  the  advantage  of  the  present  method  as  a  means  of 
securing  accurate  results,  without  the  uncertainty  due  to 
graphical  error  which  is  multiplied  if  the  layout  is  too  big  to 
be  drawn  full  size.  A  final  example  at  the  opposite  extreme 
of  conditions  will  complete  the  exposition  of  this  method. 

Example  5:  A  foot-power  lathe  has  steps  3,  4  and  5  inches 
in  diameter  on  the  headstock  cone,  while  the  diameter  of  the 
largest  step  on  the  driving  cone  is  20  inches  and  the  distance 
between  axes  is  30  inches.  Find  the  other  two  diameters  on 
the  large  cone.  The  trial  method  of  Example  3  must  surely  be 
used  here,  with  perhaps  several  trials.  For  the  step  given, 
itf  =  20  -f-  3  =  6.67  and  Dm  =  23  -f-  2  =  11.5.  If  this  were  Do.  -Y 
would  be  30  h-  11.5  =  2.61.  Knowing  that  Do  will  be  larger, 
try  A"  =  2.4  and  get  Q  =  0.064.  This  will  make  D„  =  11.5 
~-  0.936  =  12.29  inches  and  A'  =  30  -h  12.29  =  2.44,  which  show» 
that  the  guess  was  a  good  one.  A  closer  value  of  Q  is  now 
0.0633,  for  which  (?,  =  0.0676  and  Do  =  11.5  +  0.78  =  12.28 
inches.  This  gives  A'  =  2.443  exactly.  Having  thus  estab- 
lished the  value  of  Do.  the  procedure  for  the  unknown  steps 
will  be  to  assume  a  trial  value  of  Q,  get  Dm  and  M  and  check 
back  to  Q.  Take  the  step  for  which  R  =  2  inches.  Try  Q 
=^0.058,  Dm  =  12.28  — 0.71  =  11.57  inches,  .V«  =  9.57  inches 
and  M  =  9.57  -r-  2  =  4.79.  For  A'  =  2.44  and  -W  =  4.79  the  dia- 
gram gives  Q  =  0.0497.  Try  again  with  0  =  0.050;  then  Dm 
^-  12.28  —  0.61  =  11.67  inches,  Jtf  =  9.67  -h  2 
---^  4. 84  and  Q  =  0.0502  from  the  diagram.  This  Is 
close  enough;  ttfen  Dm  =  12.28  —  0.62  =  11.66 
inches  and  the  diameters  are  4  and  19.32  inches, 
respectively.  From  end  step  to  second  step  the 
value  of  Q  changes  from  0.0633  to  0.0502  or  by 
0.0131.  The  next  change  will  be  smaller,  perhaps 
about  0.010.  Try  Q  ^  0.040  and  Dm  =  12.28  —  0.49 
=  11.79  inches.  With  R  ^  2.50  inches,  MR  =  9.29, 
M  =  3.72  and  V  is  found  to  be  0.0395,  which  Is  near 
enough  because  a  variation  of  0.0005  In  the  value 
of  (J  means  but  O.OOOfi  inch  In  D,„.  The  diameter 
for  this  step  is  then  18.58  inches,  and  for  the  two 
cones  the  whole  set  of  values  is  3,  4  and  5  inches; 
and  20,  19.32  and  18.58  Inches.  The  step  differences  are  0.68 
and  0.74  inch  for  the  large  cone,  as  against  1  inch  for  the 
small  one.  In  a  problem  of  this  sort  it  would  be  better  to  use 
a  graphlcol  method  for  approximate  solution  and  then  check 
to  B.Msure  accuracy  by  means  of  the  diagram  hero  given. 
Appendix 
The  method  of  determining  the  location  of  points  for  the 
curves  In  Fig.  3  Is  derived  as  follows:  In  Fig.  2  the  dotted 
belt  length  Is: 

L={w  +  2X)D..  (4) 

The  length  around  the  unequal  pulleys  Is: 
/-  -     (T  —  2,'i)  H  +  (it  +  2ii)  Un  +  2S  cos  p. 

^--w  (M  +  1)  R  -f  2/3  (iV  — 1)  «  -f  2  ND,  cos  p  (6) 

Letting   Dm=(]»f-f  1)   7J=(1  — 0)D.,.  (6) 

1  —  0 
R  = D.. 

U  +  1 


OOO.s        0.(100 
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M  —  l 

(.M  —  1)R={1~Q)  Z)„. 

M  +  1 
Substituting  these  values  in  Formula    (5)    and  equating  it 
with  Formula  (4)   gives: 

M  —  l 

L  =  w{l  —  Q)Do  +  2/3  (1  — g)  Do  +  2N  cos  /3  Z)„ 

M  +  1 
=  {tt  +  2N)Do. 
From  the  preceding  we  find: 


M  —  l 

Q=     2/3 2iV(l  — C0S/3J 

L        M  +  1 
From  Fig.  2  we  find: 

j¥  —  1           1  —  ( 
Sin  /3  = R  = 


M- 


7r  +  2/3- 


M  +  1 


M—l 


X 


(') 


(8) 


S  N  M  +  1 

Having  Formulas  (7)  and  (8),  the  problem  is  to  find  by 
trial  solution  the  value  of  Q  for  given  values  of  M  and  N. 
The  steps  are  as  follows:  (a)  Assuming  a  trial  value  of  Q 
get  sin  /3  from  Formula  (8),  taking  it  to  correspond  with  the 
nearest  minute  of  angle.  (6)  Look  up  cos  /3  and  compute  the 
value  of  0  in  angular  measure  or  expressed  as  a  fraction  of 
:a  radian.  For  this  operation  it  is  convenient  to  have  made 
•out  an  auxiliary  table  giving  /3  for  each  degree  up  to  say  30  and 
for  each  minute  from  1  to  59.  (c)  Work  out  Formula  (7), 
getting  a  computed  value  of  Q.  Ul)  With  this  value  of  Q 
recompute  sin  /3  by  Formula  (8)  and  compare  It  with  the 
value  taken  at  the  start.  In  making  the  calculations  repre- 
sented by  the  diagram,  Fig.  3,  this  was  repeated  until  the 
two  values  of  sin  /3  agreed  within  0.00005.  The  check  is  on 
sin  /3  rather  than  on  Q  because  the  first  value  of  Q  is  rough 
and  merely  guides  the  selection  of  sin  /3,  whereas  this 
sin  /3  is  definitely  and  precisely  related  to  cos  p  and  |3 
•as  used  in  Formula  (7).  The  calculation  is  rather  laborious, 
although  not  so  involved  as  might  be  inferred  from  a  glance 
at  Formula  (7)  ;  but  there  is  no  practical  reason  why  anyone 
should  repeat  it,  nor  would  any  usable  requirement  as  to 
precision  call  for  the  printing  of  a  numerical  table  of  values 
of  Q.  The  diagram  is  based  on  295  calculated  points  and  a 
good  many  more  obtained  by  careful  numerical  interpolation. 
*     *     * 

EXPERIENCES   OF  AN  APPRENTICE 

BY   APPRENTICE 

Whenever  a  new  man  comes  to  work  in  our  tool-room,  he 
and  I  soon  become  acquainted,  as  it  falls  to  my  lot  to  show 
him  where  various  tools  are  kept  and  to  run  errands  for  him, 
etc.  I  have  several  ways  of  sizing  a  new  man  up,  one  being 
to  appear  very  much  interested  in  his  kit  of  tools.  It  his 
"mikes"  are  thrown  into  the  tool-chest  on  top  of  other  tools, 
his  stock  drops  quite  a  few  points  in  my  estimation;  if  he 
owns  no  "mikes"  at  all,  his  stock  goes  down  still  farther; 
and  lastly,  it  he  singles  me  out  in  order  to  blow  about  the 
wonderful  jobs  he  has  done  and  the  big  money  he  always  re- 
ceived before  coming  here,  I  put  him  down  as  a  "bluff."  That 
is  part  of  the  experience  gained  in  three  years'  apprenticeship. 

We  had  a  world-beater  of  a  toolmaker  in  our  tool-room 
lately — until  the  boss  decided  otherwise.  I  will  call  his  name 
Al  because  it  was  something  else.  The  boss  gave  Al  a  dandy 
little  die  for  piercing  round  holes  and  punching  a  number 
of  oblong  slots  as  his  first  job.  Being  In  the  business  to 
absorb  all  the  knowledge  I  can  acquire,  I  naturally  watched 
Al  pretty  closely  in  hopes  he  would  use  some  kink  new  to 
me  that  he  had  gathered  in  his  travels.  He  sprung  no  sur- 
prises until  he  had  completed  the  die,  when  he  started  to 
make  the  oblong  slotting  punches.  I  wondered  and  watched 
until  he  had  the  oblong  punches  all  screwed  to  the  punch- 
plate  and  began  to  scribe  the  outline  of  the  dies  on  the 
punches.  Then  I  sauntered  over  to  his  bench  and  asked 
him  if  he  were  going  to  fit  his  blanking  punches  before  he 
put  holes  in  the  punch-plate  for  the  round  punches. 

He  said,  "Sure." 

"Well,  how  are  you  going  to  transfer  your  round  holes  from 
the  die  to  the  punch-plate  after  you  have  the  blanking  or 
slotting  punches  fitted?" 

"Are  you  looking  for  information?" 

"I  sure  am." 

"Well,  I'll  tell  you  kid;   after  I  get  those  blanking  punches 


fitted  and  screwed  to  the  punch-plate,  I'll  take  the  die  to  the 
drill  press  and  then  put  a  piece  of  drill  rod  in  the  chuck  just 
large  enough  to  fit  the  holes  in  the  die.  Then,  I  will  move  the 
die  until  the  drill  rod  enters  it  and  then  clamp  the  die  to  the 
table,  raise  the  spindle,  enter  the  blanking  punches,  resting 
the  punch-plate  on  parallels,  and  substitute  a  drill  for  the 
piece  of  drill  rod.  Then  I  will  drill  the  hole  in  the  punch- 
plate  and  next  shift  the  die  to  the  following  hole  and  so  on. 
Do  you  follow  me?" 

"Yes,  I  follow  you,  but  I'm  a  son-of-a-gun  if  I  get  you! 
How  do  you  know  that  the  center  of  the  drill  is  in  the  same 
place  as  the  center  of  the  drill  rod  was?  Those  chucks  run 
out  something  fierce." 

"Ain't  I  just  told  you  that  I  line  up  the  chuck  so  that  the 
drill  rod  just  enters  the  die?" 

"Yes,  that  is  clear  enough,  but  suppose  you  turn  the  chuck 
or  the  spindle  one-half  revolution;  the  drill  rod  will  be  point- 
ing to  one  side  of  the  hole.  And  when  you  drill  down  through 
the  punch-plate,  even  though  the  punch-plate  is  perfectly 
parallel  with  the  die,  the  drill  is  likely  to  run,  even  if  the 
spindle  happens  to  be  at  right  angles  to  the  table.  When  the 
drill  breaks  through  the  punch-plate,  its  center  won't  be 
directly  over  the  center  of  the  hole  in  the  die.  I  don't  see 
how  it's  possible  for  your  round  punches  to  line  up  with  the 
die  within  a  row  of  apple  trees." 

I  knew  by  the  expression  on  Al's  face  that  he  had  followed 
me  and  saw  the  chance  of  errors  In  his  method,  but  he  is 
one  of  those  fellows  who  won't  admit  he  is  wrong  when  it  is 
clearly  proved,  especially  if  it  happens  to  be  a  kid  who  is 
arguing.  As  is  usual  with  a  certain  class  when  they  recog- 
nize they  have  the  wrong  end  of  an  argument,  he  Instantly 
became  abusive  and  attempted  to  silence  me  by  offering  to 
bet  $10  that  the  punches  would  line  up. 

Ten  dollars  is  quite  a  bet  when  it  represents  a  week's  pay, 
but  Tom,  who  is  an  old  toolmaker  and  who  had  been  listen- 
ing to  the  argument,  slipped  me  a  ten-spot  and  said:  "Call 
his  bluff  kid."  This  brought  Tom  into  the  argument  and  Tom 
said,  "The  kid  is  right,  Al.  You  have  gone  about  the  job 
backward.  What  you  should  have  done  was  to  bore  your 
holes  in  the  punch-plate  at  the  time  the  die  was  bored  and 
then  make  your  round  punches,  leaving  them  a  trifle  longer 
than  the  blanking  punches.  Then  you  should  have  inserted 
your  round  punches  in  the  punch-plate  and  fastened  the 
blanks  for  the  blanking  punches  to  the  plate,  entering  the 
round  punches  in  the  die  far  enough  so  that  the  blanking 
punches  rested  on  the  face  of  the  die.  Then  the  outline  of 
the  dies  could  be  scribed  on  the  face  of  the  blanking  punches. 
After  milling  the  blanking  punches  to  the  scribed  lines,  the 
round  punches  should  again  he  used  as  pilots  to  guide  the 
blanking  punches  in  the  dies  when  shearing  the  punches. 
That  is  the  easiest  way  and  you  will  find  it  will  do  away 
with  the  practice  of  bending  the  punches  or  peening  the 
punch-plate  around  the  punches  in  order  to  crowd  them 
this  way  or  that  and  make  them  line  up  with  the  die." 

Al  replied  that  each  man  had  his  own  way  of  making  a  die 
and  added,  "You  probably  have  secured  the  best  results  with 
your  way,  while  I  have  had  the  best  results  by  mine." 

Tom  turned  to  his  work,  disgust  plainly  written  on  his 
face  and  indicated  to  me  to  get  away  from  Al  and  let  the 
matter  drop.  The  next  day,  Tom  sidled  up  to  me  and 
whispered,  "Go  over  and  ask  Al  what  he  is  doing." 

I  looked  over  at  Al,  and  sure  enough  he  was  busy  pound- 
ing over  the  punches,  then  trying  them  in  the  die  and  then 
pounding  them  back  a  little.  I  tried  to  look  unconcerned  as 
I  stepped  to  Al's  bench,  and  after  I  stood  watching  the 
operation  of  punch  bending  a  minute  or  two  without  either 
of  us  speaking,  Al  volunteered  the  information  that  the  con- 
founded parallels  were  "out." 

What  I  cannot  understand  is  why  in  the  face  of  the  argu- 
ments in  favor  of  time-tried  methods  and  the  trouble  that 
Al  experienced,  such  men  will  start  their  next  job  exactly  as 
they  did  the  last.  Tom  says  those  fellows  have  missed  their 
vocation;  if  they  took  an  interest  in  their  work,  they  would 
never  make  the  same  mistake  twice,  and  furthermore,  when 
a  man  is  cut  out  for  a  toolmaker,  he  will  instantly  recog- 
nize the  value  of  a  principle  and  will  quickly  adopt  a  better 
way  of  doing  any  job  at  hand. 
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FORMING   A   WIRE   IN   THE   AUTOMATIC 
SCREW   MACHINE 

BY    E.  ■WHITNEY 

The  threaded  wire  shown  in  Fig.  1  is  finished  completely 
in  a  No.  2  Brown  &  Sharpe  automatic  screw^  machine.  As  the 
automatic  machining  of  this  piece  involves  some  unusual  prac- 
tice the  writer  will  offer  a  few  suggestions  in  regard  to  cer- 
tain conditions 
which,  for  econom- 
i  c  a  1  production, 
should  either  exist 
or  be  put  Into  ef- 
fect. First,  the 
stock  for  work  of 
this  kind  should  be 
of  soft  metal  and 
of   small   diameter, 


Fie.    1. 


Form  and   Dimensions  of  Work 
to  be  produced 


not  to  exceed  %  inch  in  any  case.  Second,  the  bend  or  part 
to  be  formed  should  be  of  a  simple  nature  and  not  interfere 
with  or  supersede  any  regular  screw  machine  operation. 
Third,  the  work  should  be  placed  on  a  heavy  machine,  such 
as  the  %-inch  Cleveland,  or  the  No.  2  Brown  &  Sharpe.  If 
the  preceding  suggestions  are  followed,  work  of  this  nature 
may  be  performed  not  only  automatically  but  simultaneously 
with  the  other  operations,  and  with  but  one  setting  of  the 
machine.  Although  the  screw  machine  production  alone 
would  be  greater  if  the  piece  were  made  on  a  smaller  ma- 


tools,  except  that  they  are  mounted  outside  the  toolposts, 
which  are  made  up  for  this  purpose  and  are  heavier 
than  usual.  In  Fig.  3  the  extra  clamp  C  is  shown  and 
also  the  jack  screw  D  which  backs  up  the  die.  The  same 
bolt  that  carries  the  forming  tool  also  clamps  the  circular 
cut-off  tool.  A  turret  support  for  the  work  is  shown  at  F. 
Figs.  2  and  3  show  the  spring  plunger  G  which  holds  the  work 
securely  against  the  carrier  H.  This  carrier  has  a  lower  ex- 
tension (shown  at  /,  Fig.  2)  which,  together  with  the  turret 
support  F,  carries  the  work  after  it  has  been  separated  from 
the  bar.  It  should  be  noticed  that  the  face  of  the  spring 
plunger  G  has  a  circular  cut  to  receive  the  lower  extension  1 
on  the  carrier,  the  retaining  screw  being  shown  at  J. 

To  obtain  the  best  results, 
the  front  and  rear  tools 
should  be  mounted  on  the 
same  center  as  shown  in 
Fig.  2.  This  does  not  affect 
the  cut-off  tool  (which  is 
usually  mounted  Vi  inch  be- 
low center)  because  the  di- 
ameter of  the  work  is  small. 
In  operation,  the  piece  is 
hollow-milled  and  threaded 
close  to  the  chuck  and  then 
fed  to  the  stop.  The  cut-off 
tool  now  operates,  and  at  the 
same  time  the  support  H 
passes  under  the  work  and  dwells  there,  and  a  little  later  the 
support  F  in  the  turret  also  supports  the  work,  the  hole  in 
the  support  being  chamfered  for  this  purpose.  Fig.  3  shows 
the  support  F  as  it  advances;  but  when  the  wire  is  formed 
the  support  is  in  a  forward  position  as  close  as  clearance  will 
allow.  Just  as  the  cut-off  tool  has  separated  the  work  from 
the  bar,  an  additional  forward  movement  compresses  the 
springs  which  operate  the  plunger  G.  thus  holding  the  work 
firmly  against  the  carrier  H  so  that  when  the  bend  occurs  it 
is  located  1  inch  from  the  cutting-off  end,  all  the  draw  being 
taken  from  the  threaded  end  of  the  wire.  Thus  it  is  seen  that 


Fig.    2.     Front  View  of   Arrangement  of  Forming  Tools  on  Cross-slide 

chine,  the  combination  of  all  operations  will  greatly  reduce 
the  total  cost  of  machining  the  piece  and  justify  the  work 
being  performed  on  the  larger  machine. 

The  cam-shaft  driving  belt  on  the  machine  for  handling 
this  work  should  be  somewhat  heavier  and  tighter  than  usual, 
although  it  will  be  found  by  experimenting  that  the  pressure 
required  to  form  the  wire  does  not  equal  that  often  used  in 
heavy  cutting  with  cross-slide  tools.  Fig.  2  shows  a  front 
view  of  the  cross-slide  tool  arrangement,  looking  from  the  tur- 
ret, and  Fig.  3  shows  a  plan  view.    In  Fig.  3,  the  forming  tool 

is  shown  at  A  and 
the  die  at  B;  and  in 
Fig.  2  the  die  is 
shown  at  B,  the 
forming  tool  being 
omitted.  These 
special  tools  are 
made  circular  in 
shape  and  the  ma- 
terial Is  tool  steel, 
hardened  and 
ground,  while  the 
toolposts  are  made 
of  machine  steel, 
and  casehardened ; 
if  desired,  the 
forming  tool,  as 
well  an  the  die, 
could  be  made  a 
unit  with  the  tool- 
post.  The  special 
tools  are  clamped 
in  position  In  the 
snmo  way  ns  the 
circular  cutting 
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Fig.    6.     Cams  uanl  on  Machina  for  making  Pieces  shown  in  Fig.   1 

the  rear  cross-slide  has  three  distinct  forward  movements,  i.  e., 
to  cut  off,  clamp  the  work  and  form  the  bend.  All  the  tools 
now  withdraw  simultaneously  and  the  wire  drops  into  the 
pan  ns  usual.  The  order  of  operations  Is  shown  In  the  table 
and  the  nrrangemont  of  the  turret  tools  in  Fig.  4. 

The  set  of  cams  for  this  operation  Is  shown  in  Fig.  5.  The 
lead  cam  is  llhistrated  by  the  full  line,  the  front  cross-slide 
cam  by  the  dolto<l  line,  unil  the  rear  cross-slide  cam  by  the 
dot  and  dash  line.  Attention  should  bo  called  to  the  layout 
of  the  lend  cam.  It  will  be  noted  that,  in  this  case,  as  the  feed- 
ing of  the  stock  follows  directly  after  the  revolving  of  the 
turret,  1  or  2  per  cent  of  the  cam  surface  Is  added  to  the 
usual  amount  given  In  the  table.  The  front  cross-slide  cam 
from  56  to  85  on  the  cam  circle  Is  ground  to  be  the  same 
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TABLE   GIVING    OBDEB   OF    OPEEATIONS 


Revolutions 

at  1200  per 

Minute 

Percent- 
age of  Cam 
Surface 

Hollow  mill  0.4.-)0  inch  at  O.OOI  iiu-h  feed. . 

45 
22 
81 
81 

28 
02 

(42) 
20 
19 

(20) 
22 

280 

16 

« 
11 
11 
10 
23 
15 

8 
8 

iUO 
Machinery 

Threiul  off 

Revolve  turret  and  feed  stock  to  stop 

Cut  off  0.058  inch  at  0.0009  inch  feed 

Revolve  tm-ret  t^vice  while  cutting  off 

Revolve  turret 

Revolve  timet 

Total  number  of  revolutions  to  make  one 

radial  distance  from  the  center  and  thus  give  a  steady  dwell 
for  the  die.  The  turret  support  F  takes  hold  of  the  wire  at 
71  on  the  cam  circle  and  the  wire  is  formed  from  78  to  85. 
The  space  from  85  to  92  provides  clearance  so  that  the  hol- 
low-mill does  not  strike  the  other  tools  when  the  turret  is 
revolved. 

In  conclusion  it  should  be  mentioned  that  the  heavy  No. 
2  Brown  &  Sharpe  die-holder  was  not  used  for  cutting  these 
fine  threads;  the  much  smaller  No.  00  die-holder  was  used 
and  was  carried  in  a  %-inch  drill  extension  which  had  a  1- 
incli  shank.  In  comparing  the  expense  and  efficiency  of  the 
tool  equipment  just  described  the  reader  should  take  into  con- 
sideration that  the  special  tools  would  cost  little  more  than 
the  regular  equipment  and  also  that  the  regular  punch-press 
operation  would  require  a  special  operator,  whereas  more  than 
one  automatic  may  be  operated  by  one  man.  Besides,  it  is 
always  an  advantage  to  have  the  least  number  of  machines  in 
operation  on  a  piece  of  work  and  also  to  have  the  work  com- 
pleted in  one  department  without  extra  cleaning,  counting, 
and  trucking. 

*     *     * 

PERKINS  AUTOMATIC   SCREW  MACHINE 

The  automatic  screw  machine  shown  in  Fig.  1  was  designed 
by  J.  E.  Perkins  for  the  Winsted  Hardware  Mfg.  Co.  of 
Winsted,  Conn.,  and  this  concern  keeps  several  of  these  ma- 
chines running  on  its  work.  The  machine  is  intended  for 
doing  work  that  can  be  performed  complete  in  three  opera- 
tions, namely:  drilling  or  end-working,  forming  with  the 
cross-slide,  and  forming  and  cutting  off  with  the  rear  slide. 
The  machine  is  extremely  simple  in  construction  and  opera- 
tion, and  for  work  within  its  scope  its  first  cost  and  operation 
are  extremely  low.  The  operation  is  entirely  automatic, 
after  the  stock  has  been  started.     Fig.  2  is  a  close-range  view 


of  the  tools  at  the  point  of  action.  It  should  be  understood 
that  the  machine  is  not  highly  refined  in  its  design,  as  only 
a  few  were  to  be  built. 

The  stock  bar  is  fed  through  the  hollow  spindle,  as  is  usual 
in  screw  machine  operations,  and  the  bar  and  spindle  are 
rotated  by  means  of  a  belt  on  the  spindle  pulley.  The  work- 
ing functions  of  the  machine  are  all  derived  from  a  cam-shaft 
A  which  runs  longitudinally  beneath  the  bed.  This  cam-shaft 
is  operated  by  a  driving  wheel  B  located  on  a  shaft  C  at 
right  angles  to  this  cam-shaft,  motion  being  transmitted  by 
means  of  a  worm  and  worm-wheel  D.  From  this  cam-shaft 
are  actuated  the  operations  of  the  turret  slide  E  with  the 
end-working  tool,  the  front  forming  slide  F,  the  rear  forming 
slide  G,  and  the  stock-feeding  mechanism.  The  turret  slide 
is  operated  from  a  cam  drum  H  on  the  extreme  right  end  of 
the  cam-shaft,  which  in  conjunction  with  the  post  /,  project- 
ing downward  from  the  turret  slide,  operates  the  drill, 
counterbore  or  end-forming  tool,  as  the  case  may  be.  The 
front  forming  slide  and  the  rear  forming  slide  are  both  oper- 
ated from  opposite  sides  of  a  plate  cam  J  on  the  cam-shaft 
near  the  center.  These  tools  may  be  adjusted  by  set-screws 
at  the  ends  of  the  operating  levers.  It  should  be  especially 
noticed  that  the  two  forming  slides  are  operated  independ- 
ently of  each  other;  that  is,  the  front  forming  slide  operates 
on  the  rear  forming  slide,  but  is  in  no  way  governed  by  its 
movement.  This  means  that  there  is  a  minimum  of  idle 
movements,  and  the  space  on  the  cam  is  not  wasted.  This 
slide  construction  may  be  best  seen  by  referring  to  Fig.  2. 
Here  the  front  forming  slide  may  be  seen  at  F  carrying  the 
tool  L.  and  the  rear  slide  at  G  carrying  the  tool  M.  The  front 
slide  is  dovetailed  into  the  rear  slide,  but  retains  its  inde- 
pendent action.  Thus,  the  front  slide  can  be  advanced  at  the 
same  time  as  the  rear  slide  if  desired,  or  in  fact  any  com- 
bination of  the  two  movements  may  be  secured  and  at  vary- 
ing speeds. 

The  operation  of  the  stock-feeding  mechanism  is  effected 
from  the  left-hand  end  of  the  cam-shaft.  Here  is  a  cam-drum 
and  cam-lever  that  operates  a  plunger  shaft  parallel  to  the 
main  spindle,  and  by  means  of  yokes  from  this  shaft  the 
chuck  is  opened,  the  stock  advanced  and  the  chuck  closed, 
using  the  Brown  &  Sharpe  type  of  collet,  in  which  the  chuck 
is  closed  by  a  taper  sleeve  being  forced  on  the  outside  of  the 
taper  on  the  collet,  thus  insuring  positive  operation.  The 
gripping  fingers  for  feeding  the  stock  are  within  the  pulley 
that  operates  the  spindle. 

The  machine  will  handle  bar  stock  up  to  i/o  inch  diameter, 
and  the  production  is  at  the  rate  of  from  six  to  eight  pieces 
per  minute  according  to  the  nature  of  the  work. 

C.  L.  L. 


Close  Range  View   of  Cutting  Tools 
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PROPER  EYE   PROTECTION 

BY  W,    B.    MC  KIBBIN* 

The  inadequate  protection  or  absolute  non-protection  of  the 
eyes  of  grinding  machine  operators,  blacksmiths,  machinists, 
and  the  ladle  men  and  chippers  in  foundries,  is  a  form  of 
criminal  negligence  that  is  entirely  inexcusable.  Authentic 
statistics  are  not  obtainable  but  information  from  reliable 
sources  shows  that  many  thousands  of  avoidable  eye  accidents 
occur  every  year.  The  workman  in  many  cases  is  as  much  to 
blame  as  his  employer,  or  more,  because  he  is  willing  to  take 
a  chance  rather  than  insist  upon  having  proper  eye  safe- 
guards, which  the  employer  would  not  dare  to  refuse  him 
even  if  he  wanted  to. 

Many  workmen  do  not  seem  to  realize  that  the  full  responsi- 
bility for  the  maintenance  of  their  families  rests  directly 
upon  their  own  shoulders.  Such  men  are  even  unnecessarily 
careless  at  times  and  will  risk  antagonizing  their  employers 
by  failing  to  use  eye  protectors  that  are  provided  for  them. 
It  is  true  that  the  wearing  of  special  eye  protectors  is  conj- 
pulsory  in  some  shops,  but  considering  the  numerous  "Safety 
First"  crusades,  and  the  various  "Employers  Liability"  and 
"Workmen's  Compensation"  laws,  it  is  amazing  how  many 
thousands  of  workmen  risk  their  eyesight  every  cJay  when 
they  could  so  easily  secure  the  proper  protection. 
Infection 

In  the  plants  of  one  steel  company,  250  men  lost  their  eyes 
in  one  year  by  permitting  fellow  workmen  to  remove  foreign 
.-ubstances  from  them.  In  some  cases,  the  particle  actually 
penetrates  the  coat  of  the  eye-ball,  and  unless  it  is  properly 
removed — especially  if  it  is  a  particle  of  metal — the  sight  of 
both  eyes  is  in  danger  through  sympathetic  inflammation, 
which  is  likely  to  cause  permanent  blindness.  Sometimes  in- 
fection results,  causing  dangerous  ulcers  which  partially  or 
wholly  destroy  the  eyesight,  and  at  timrs  the  entire  eyeball. 
In  this  connertlon  it  should  be  mentioned  that  where  more 
than  one  man  uses  the  same  cyc-protector,s,  the  danger  of  In- 
fection is  serious. 

DaDKerouB  Workmen 

A  workman  with  defective  eyesight  or  one  using  unsuitable 
Koggles  which  Impair  his  vision,  is  not  only  a  menace  to  him- 
self but  to  his  fellow  workmen,  as  a  slight  miscalculation  on 
hia  part  may  affect  the  management  of  llie  machinery  to  such 
an  extent  that  a  serious  accident  may  happen  to  him  nr  to 
those  working  In  his  vicinity.  The  vislim  is  often  affected 
no  slowly  that  the  person  Is  not  aware  of  the  fact  until  his 
eyesight  Is  seriously  Impaired.  This  Is  particularly  true  In 
the  rase  of  operators  of  dry  grlnrtlng  machines.  In  operating 
such  morhlnes.  small  particles  of  metal  become  lodged  In  the 
cornea,  and  upon  examination  with  a  magnifying  gl.nss  numer- 
ous scars  will  bo  found  which  dull  the  cornea  and  arc  very 
apt  to  seriously  diminish  the  power  of  vision. 

*  Adflr»w:     VmurrUon,    Long    ItiUnd.    N.    T. 


Sides,    also   the   Wide   Unobstructed   VUion 


Improper  Eye  Protectors 

The  use  of  improper  eye  protectors  is  probably  worse  than 
no  protection  at  all,  for  in  the  event  of  an  accident  which 
results  in  breaking  the  glass,  an  injury  suffered  by  the  work- 
man is  likely  to  be  increased  rather  than  prevented  through 
the  so-called  protectors.  Eye  protectors  provided  with 
glasses  which  are  off  color  are  likely  to  weaken  the  eyes  of 
the  wearer  and  should  not  be  used.  Glass  combined  with 
celluloid  or  gellatin  is  never  clear  and  imperfections  in  the 
glass  cannot  be  eliminated.  As  a  result,  distant  objects  seen 
through  such  goggles  are  distorted,  and  for  this  reason  they 
should  never  be  used.  The  use  of  goggles  covered  with  wire 
gauze  is  also  undesirable  as  it  shuts  out  from  13  to  35  per 
cent  of  the  illumination.  If  the  mesh  is  woven  from  dark 
colored  wire,  the  light  is  absorbed  while  a  bright  wire  causes 
distracting  reflections.  Mica  is  very  unsatisfactory  for  gog- 
gles, as  it  is  not  clear,  it  scratches  easily  and  becomes 
opaque  when  bruised.  Celluloid  has  the  same  faults  as  mica 
with  the  added  objection  that  it  is  dangerous,  owing  to  its 
low  ignition  point  and  its  highly  combustible  character. 
Practical  Eye  Protectors 

Clear  vision  and  the  benefit  of  all  the  illumination  pro- 
vided in  the  shop  is  an  absolute  essential  of  an  efficient  eye 
protector.  The  lenses  should  be  large  and  have  the  highest 
possible  transparency;  they  should  be  absolutely  clear  and 
colorless.  The  lenses  should  be  free  from  "waves";  perfectly 
ground  on  both  sides  and  made  of  a  tough,  strong  and  per- 
fectly annealed  glass  that  is  thick  enough  to  withstand  a 
heavy  blow.  At  the  same  time,  the  frames  should  be  so  de- 
signet'i  that  if  the  glass  is  broken,  the  pieces  will  be  held  In 
the  frame.  If  the  wearer  needs  glasses  to  bring  his  vision  up 
to  normal  efficiency,  the  lenses  of  the  eye  protector  should  be 
ground  to  comply  with  the  oculist's  prescription. 

The  protector  should  also  be  provided  with  substantial 
screens  to  shield  the  sides  of  the  eyes.  Another  important 
point  is  to  have  the  frames  made  of  a  non-rusting,  non-tar- 
nishing metal  without  any  leather,  velvet  or  similar  material 
In  the  construction.  When  such  materials  are  used,  stertliz- 
ing  cannot  be  easily  done,  and  sterilizing  Is  an  absolute  neces- 
sity if  the  same  eye  protectors  have  to  be  used  by  more  than 
one  man.  In  one  factory,  the  use  of  proper  eye  protectors  re- 
duced the  eye  injuries  from  6.5  per  cent  of  the  men  em- 
ployed In  the  year  1910  when  protectors  were  not  used,  to  1.6 
per  cent  of  the  men  similarly  employed  In  the  year  1912  when 
I  ye  protectors  were  In  general  use.  These  figures  show  a  de- 
crease In  eye  accidents  of  75  per  cent,  and  present  an  undent- 
able  argument  In  favor  of  the  universal  use  of  olTecUve  eye 
protectors. 

•     •     • 

It  Is  predicted  by  Dr.  C.  P.  Stelnmetz  of  the  General  Elec- 
tric Co.  that  within  ten  years  there  will  be  one  million 
modrrnte  priced  electric  vehicles  In  operation.  Theee  cars 
will  he  sold  at  a  cost  not  exceeding  J500  to  average  a  speed 
of  20  miles  per  hour. 
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RELIABILITY  is  a  requisite  in  the  use  of  chain  slings, 
rope  slings  and  other  hoisting  accessories  employed 
for  attaching  loads  to  cranes  and  hoists.  Chain  slings 
are  in  common  use.  They  are  flexible  and  lend  themselves 
readily  to  most  of  the  hitching  operations  met  with  in  in- 
dustrial work.  Care  must  be  taken,  however,  in  the  use  of 
these  slings,  inasmuch  as  frequent  strains  slowly  weaken  the 
chain  by  crystallization,  a  condition  which,  though  serious,  is 
not  readily  visible.  Weakness  caused  by  surface  wear  or  the 
slight  opening  of  a  single  link  is  also  likely  to  escape  notice. 
Breakage  of  single  links  occurs  often  in  cheap  chains  made 
of  common  iron  or  steel,  insecurely  welded;  a  flaw  in  any  one 
link  may  drop  the  load.  It  is  therefore  obvious  that  a  cheap 
common  chain  is  entirely  unsuited  to  overhead  transporta- 
tion of  materials.  Only  the  very  best  hand-made  and  tested 
wrought-iron  chain  should  be  used  for  this  purpose.  The 
extra  cost  is  negligible  when  compared  with  the  liability  of 
accident  through  breakage. 

Wire  Rope 

There  is  a  growing  tendency  to  use  wire  rope  for  slings. 
Undue  wear  is  promptly  shown  by  broken  or  worn  wires  on 
the  surface,  which  gives  warning  that  the  rope  is  in  an  unsafe 
condition.  A  wire  rope  sling  is  also  stronger  than  a  chain 
sling  of  equal  size  and  weight.  Wire  rope,  however,  should 
be  of  the  best  material.  Crucible  steel  wire  rope  has  greater 
strength  than  iron  wire  rope;  plow  steel  rope  is  still  stronger. 
By  substituting  the  better  grades  of  steel  rope,  much  smaller, 
lighter,  and  more  easily  handled  slings  can  be  employed. 
Wire  rope  for  general  service  is  usually  composed  of  six 
strands  of  wires  wound  about  a  hemp  core  to  make  the  rope 
pliable  and  to  provide  a  cushion  to  reduce  internal  friction  of 
the  wires.  When  used  in  proximity  to  heat,  however,  as 
■when  handling  molten  metal,  wire  rope  slings  provided  with 
n  soft  iron  core,  even  though  the  slings  are  less  flexible,  should 
be  used.  In  such  service  a  hemp  center  may  be  destroyed  and 
the  rope  deformed. 

Spliced  ends  are  more  dependable  than  clamped  ends.  Load 
strains  which  stretch  the  rope  slightly  reduce  its  diameter 
to  a  certain  extent,  and  the  ends  are  likely  to  slip  through 
the  clamps.  Splices  should  always  be  made  by  experts. 
Small  plants  may  not  be  properly  equipped  for  splicing  wire 
rope,  in  which  case  it  is  desirable  to  have  this  work  done  at 
"vvire  rope  factories,  where  it  can  be  done  well,  and  at  small 
■cost.  It  is  often  advisable  to  wrap  the  splice  closely  with 
soft  wire,  not  to  increase  its  strength,  but  to  protect  the  hands 
of  the  workmen  from  protruding  wire  ends.  Instead  of  splic- 
ing the  ends,  forged  steel  sockets  with  hooks,  eyes  or  other 
fittings  are  frequently  secured  to  the  rope  by  spreading  the 
wires  in  the  socket  and  pouring  zinc  into  it,  between  and 
around  the  wires.  Sockets  should  also  be  attached  by  ex- 
perts to  insure  secure  connections.  Wire  rope  manufacturers 
are  equipped  with  special  facilities  for  doing  this  work 
economically. 

Manila  Rope 

Manila  rope  slings  are  desirable  to  wrap  the  load  snugly 
or  to  avoid  marring  it.  Manila  rope,  however,  is  much  weaker 
than  wire  rope,  wears  easily,  and  cannot  be  utilized  where  it 
would  be  exposed  to  flame  or  to  charring  temperatures.  It 
weakens  if  allowed  to  remain  wet,  and  should  therefore  be 
promptly  dried.  Although  the  strands  are  easily  cut  if  the 
rope  is  used  tor  handling  sharp-cornered  loads,  the  frayed 
condition  of  the  rope  gives  prompt  warning  of  undue  wear 
and  weakness.  If  manila  rope  slings  are  to  be  employed,  it 
will  pay  to  buy  the  best  long-fibered  rope  obtainable.  The 
splices  must  be  carefully  made.  Manila  rope  should  never 
be  looped  with  wire  rope,  as  the  smaller  wire  rope  will  cut 
through  the  strands  of  the  soft  manila  rope. 
Accessories 

Hooks,  eyebolts,  clamping  devices  and  similar  parts  attached 
to  slings  deserve  equal   attention   in   respect   to   their  safety. 
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Forged  hooks  of  approved  design  and  material  can  readily  be 
purchased  from  reliable  manufacturers  who  specialize  on 
this  class  of  work.  This  is  also  true  in  regard  to  rings  for 
slings,  eyebolts,  turnbuckles,  shackles  and  other  important 
hoisting  accessories.  If  cast  steel  hooks  are  used  they  should 
be  well  annealed  and  of  larger  proportions;  but  in  any  case, 
cast  steel  hooks  are  not  so  dependable  as  forged  hooks.  For 
severe  service,  hooks  made  of  laminated  steel  plate,  securely 
riveted,  have  proved  satisfactory.  Chain  hooks  and  similar 
parts  should  bend  slowly  if  overloaded,  and  thus  give  warn- 
ing of  their  unsafe  condition.  They  should  therefore  be  well 
annealed,  and  never  tempered  or  hardened.  A  brittle  part 
will  snap  outright  and  drop  the  load. 

It  is  clear  that  hoisting  appliances  should  be  suitably  de- 
signed and  well  made,  but  it  is  fully  as  important  that  their 
use  be  carefully  and  intelligently  supervised  and  their  original 
strength  maintained.  There  is  evidently  not  so  much  danger 
when  handling  unusually  heavy  loads,  for  such  operations 
are,  as  a  rule,  under  the  care  of  the  most  capable  men,  who 
anticipate  the  extra  risk  by  careful  preparation.  Hoisting  ac- 
cidents more  frequently  occur  when  ordinary  loads  are  being 
handled  by  ordinary  men,  and  when  the  usual  facilities  are 
either  too  light,  wrongly  employed,  or  weakened  by  wear  or 
use. 

Information  Relating:  to  Strength  of  Hoisting:  Appliances 

It  is  of  flrst  importance  that  men  using  hoisting  accessories 
should  know  the  strength  of  them.  It  is  not  sufiicient  to 
know  the  size,  unless  the  grade  is  also  known.  While  1500 
pounds  may  be  a  safe  load  for  a  single  sling  made  of  %-inch 
ploio  steel  wire  rope,  such  a  load  would  be  excessive  for  an 
iron  wire  rope  sling  of  the  same  diameter.  This  wide  range 
of  strength  also  occurs  in  different  grades  of  chains  and  other 
accessories,  but  the  difference  is  not  readily  apparent.  It  is 
therefore  dangerous  to  provide  several  grades  of  slings  and 
hooks  in  the  same  shop.  Furthermore,  a  new  workman,  fresh 
from  a  shop  in  which  only  the  strongest  slings  and  hooks  are 
employed,  is  likely  to  assume  that  the  appliances  in  the  new- 
shop  are  equally  strong.  The  safety  of  workmen  therefore 
requires  that  all  slings  of  equal  size  should  be  of  equal 
strength,  and  of  maxiniiim  strength,  and  that  other  details 
are  proportionately  strong. 

While  workmen  who  are  accustomed  to  the  use  of  slings 
acquire,  by  long  experience,  a  valuable  knowledge  of  the 
strength  of  chains  and  ropes  under  varying  conditions,  this 
should  not  be  left  to  guess-work.  It  is  advisable  to  post  in  con- 
spicuous places  in  the  shop,  especially  at  the  chain  racks,  and. 
where  possible,  at  the  point  of  operation  of  each  crane,  a 
chart  showing  the  loads  which  can  be  safely  supported  by 
slings  of  various  sizes,  whether  used  normally  or  in  a  manner 
that  decreases  their  lifting  capacity.  From  a  study  of  satis- 
factory crane  practice  in  various  large  plants,  a  chart  of  safe 
loads  has  been  compiled,  which  is  published  herewith.  The 
loads  recommended  in  this  chart  are  more  conservative  than 
those  usually  specified,  because  it  is  intended  to  recognize  the 
passible  existence  of  slight,  unobserved  weaknesses  in  slings 
and  the  liability  of  excessive  strains  which  may  be  applied  to 
slings  through  misjudgment  or  accident. 

It  will  be  noted  that  the  safe  loads  shown  upon  this  chart 
are  based  upon  the  use  of  6  by  19  or  6  by  37  plow  steel  wire 
rope;  the  best  grade  of  wrought-iron,  hand-made  chain;  and 
four  strand  long  fiber  manila  rope.  Here  again  the  advantage 
of  standardizing  the  grades  of  materials  used  tor  hoisting 
purposes  is  apparent;  otherwise  the  chart  would  be  mis- 
leading. The  chart  is  based  on  the  supposition  that  the 
original  strength  of  hoisting  appliances  is  practically  main- 
tained. The  extraordinary  hazards  of  overhead  transporta- 
tion of  materials  demand  this.  Hence  it  is  becoming  more 
and  more  the  practice  to  follow  a  plan  that  provides  for 
regular  inspection  and  care  of  all  boisting  accessories  in  the 
plant,  to  guard  against  deterioration. 
Inspection 

First  of  all,  each  sling  should  be  stamped   or  tagged  with 
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an  identification  number  that  tallies  with  an  oflSce  list,  which 
should  describe  the  slings  and  state  their  grade,  size,  date  of 
purchase,  and  other  useful  information.  At  regular  intervals, 
the  person  delegated  to  inspect  slings  should  locate  each  one, 
inspect  its  condition,  lay  defective  ones  aside  for  repairs  or 
for  the  scrap  heap,  and  note  upon  his  list  a  short  report  of 
his  findings.  The  frequency  of  inspection  must  be  governed 
by  frequency  of  use.  In  shops  where  slings  are  seldom  used, 
monthly  inspection  may  be  adequate,  but  it  is  more  usual  to 
inspect  all  hoisting  accessories  once  a  week.  It  is  important, 
too,  that  the  inspection  work  should  be  regularly  done,  at 
stated  intervals,  else  it  may  drift  into  a  condition  of  neglect. 
Such  inspections  require  only  a  short  time,  but  they  bring  to 
light  dangerous  weakening  of  the  strands  of  manila  and  wire 

TABI^  OF  SAFE  LOADS  IN  POUNDS  FOR  ROPES  AMD  CHAINS 

Prepared  by  National  Founilers'  Association.  When  handling  molten 
metal,  wire  ropes  and  cbalos  should  be  25  per  cent  stronger  than  indicated 
lo  table  below. 
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ropes,  worn   or  brokni   links  In   chains,  and   similar   Injuries 
to  hooks,  rings,  cyebolts  and  other  parts. 

Annenllnv  Chains  and  Hooks 
When  crane  chains,  hooks  and  similar  parts  arc  weakened 
by  crystallization,  their  original  strength  can  be  practically 
restored  by  giving  them  a  heat-treatment  usually  termed  an- 
nealing. A.>i  a  crystallized  condition,  however,  la  not  readily 
apparent,  the  only  reliable  way  to  maintain  their  strength  Is 
to  treat  such  part.s  frequently  ''nough  to  forestall  the  risk  of 
hidden  weakness  Slings  anil  hooks  that  are  frequently  used 
may  require  such  treatment  every  two  months;  In  rare  cases 
one  treatment  per  year  Is  siinirlent.  It  is  the  usual  practice 
to  heat  these  arressorlea  to  a  tempf-rature  of  about  K25  de- 
grees C.  (980  degrees  F. ),  dull  red,  or  about  the  temperature 
of  an  open  wood  fire,  and  cool  them  In  the  ashes  or  In  the 


open  air.  Actual  annealing  is  not  accomplished  at  this  tem- 
perature, neither  is  it  the  purpose  to  anneal  the  parts,  but 
rather  to  heat  them  sufficiently  to  remove  structural  strains 
without  softening  the  metal.  An  unduly  slow  process  of  cool- 
ing tends  to  make  the  metal  too  soft  to  insure  good  wearing 
surfaces. 

Lubrication  of  Wire  Ropes 

Wire  rope  suffers  from  rust,  stiffness,  and  from  excessive 
friction  of  the  wires,  internally  and  externally,  if  not  properly 
and  regularly  lubricated.  The  lubricating  agent  should  be 
of  such  a  nature  that  it  will  penetrate  through  the  rope,  as 
well  as  cling  to  its  outside  surface.  This  is  especially  im- 
portant on  ropes  exposed  to  moisture.  A  mixture  of 
petrolatum,  graphite,  and  crude  oil  has  proved  useful.  The 
right  lubricant  can  also  be  secured  from  wire  rope  manufac- 
turers or  their  agents. 

General  Safeguards 

Defective  hoisting  accessories,  if  al'.owed  to  remain  in  the 
shop,  are  likely  to  be  used  by  mistake  for  perfect  ones,  with 
serious  results.  Such  parts  should  immediately  be  removed 
from  the  shop;  if  permanently  discarded,  they  should  be  so 
damaged  as  to  prevent  workmen  from  using  them  by  mistake. 
It  is  advisable  to  provide  extra  sets  of  slings  and  other  ac- 
cessories; otherwise  there  may  be  considerable  hesitation  in 
sending  out  much  needed  parts  for  repairs  until  they  become 
too  weak  and  cause  injury  to  workmen  or  material. 

Workmen  sometimes  strike  heavy  blows  upon  hooks  or 
chains  to  force  them  into  position  on  the  load.  Workmen 
should  be  carefully  cautioned  against  such  practice.  It  is  also 
common  to  insert  nails  and  slivers  between  the  links  in  multi- 
part slings  to  equalize  the  length  of  each  part;  cast-iron 
pieces  should  never  be  used  for  this  purpose,  as  they  will 
break  when  the  load  is  applied,  and  cause  a  sudden  jar  which 
may  break  or  injure  the  chain. 

It  is  important  to  avoid  kinks  in  slings.  Kinks  permanently 
injure  a  rope  sling  by  acutely  bending  the  wires.  Kinks  in 
a  chain  sling  often  straighten  out  suddenly  when  the  load  is 
applied,  and  an  excessive  stress  is  imparted  to  the  sling  and 
the  chain  is  broken. 

Employes  and  supervisors,  by   following  these  suggestions, 
will    make    hoisting    operations    quite    safe;    yet    remember: 
Personal  caution   is  the  greatest  safeguard,  after  all. 
«     *     « 

GERMAN  PATENTS  IN  GREAT  BRITAIN 
The  confusion  into  which  the  war  has  thrown  the  patent 
system  in  Great  Britain  is  being  cleared  up  by  the  working 
of  an  act  ot  Parliament  which  extends  power  to  the  Board 
of  Trade  to  suspend  any  patent,  license  or  registered  trade- 
mark granted  to  any  subjact  of  a  state  at  war  with  Great 
Britain.  Permission  to  manufacture  such  articles  is  granted 
upon  application,  and  upon  the  payment  of  a  fee  fixed  by 
the  Board  ot  Trade,  after  a  hearing  at  the  patent  office.  This 
fee  or  royalty  is  devoted  to  a  fund,  the  disposition  of  which 
depends  upon  the  treatment  British  holders  of  patents  will 
receive  in  hostile  countries. 

Taking  into  consideration  both  patents  and  trademarks, 
Germany  and  England  are  about  on  an  equal  footing  in  this 
matter,  there  being  about  as  many  German  holders  ot  patents 
and  trademarks  in  England  as  there  are  British  holders  in 
Germany.  The  patent  oflSce  In  lyondon  has,  at  the  present 
lime.  OS  many  applications  for  suspensions  of  German 
patents  as  Its  machinery  for  fixing  royalties  can  take  care  of. 
«     •     • 

Bulletin  66  recently  Issued  by  the  Bureau  of  Railway 
Economics.  Washington.  D.  C,  gives  some  valuable  statistics 
of  railways  for  the  years  1900-1912.  Inclusive.  The  statistics 
show  the  Increase  of  railway  mileage,  equipment  and  number 
of  employes  and  the  rising  rates  of  wages  and  other  operat- 
ing expenses.  In  1900.  the  total  number  of  machinists  em- 
ployed on  the  railways  of  the  fnited  States  was  .12.831;  the 
number  of  carpenters  was  46,666;  and  other  shop  men,  114,773. 
In  1912.  the  figures  were  57,507,  70,817  and  249.429  for  the 
respective  classes.  In  1900.  the  average  dally  wage  paid  to 
machinists  was  $2..10;  carpenters.  J2.04  and  other  shop  men, 
11.7.1.  In  1912  the  rates  had  risen  to  $.1.20  for  machinists. 
$2.r>.5  for  carpenters  and  $2.24  for  other  shop  men. 
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TOOLS  FOR  MAKING  A  DOUBLE-PRONGED 
RIVET 

To  make  double-pronged  rivets  such  as  shown  in  Fig.  1  auto- 
matically in  a  punch-press  at  the  rate  of  over  one  hundred  per 
minute  without  requiring  the  attention  of  an  operator  is  a 
job  that  requires  an  exceptionally  good  set  of  press  tools.  The 
rivet  is  made  from  German  silver  wire  0.060  inch  diameter. 
The  prongs  are  each  one-eighth  inch  long  and  it  will  be 
noticed  that  the  bridge  that  connects  them  is  upset  or 
flattened  out,  but  the  prongs  are  left  round.  The  line  illus- 
tration Fig.  1  shows  the  steps  taken  in  producing  the  rivet; 
this  is  represented  four  times  actual  size.  First,  the  blank 
is  cut  off  %  inch  long,  then  it  is  bent  U-shaped,  and  finally, 
with  the  prongs  confined,  the  bridge  is  flattened  and  the  piece 
ejected.  While  these  operations  might  be  performed  upon  a 
four-slide  wire  forming  machine,  it  is  doubtful  if,  in  so  doing, 
any  advantage  would  be  secured  over  the  method  of  press- 
working  illustrated  below. 

Figs.  2  and  3  show  the  tools  in  action  in  a  small  press;  Fig. 
2  illustrates  the  tools  from  tho  front  and  right,  and  Fig.  3 
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Fig.    1.     Double-pronged  Kivet  enlarged  Four  Times 

shows  them  from  the  front  and  left.  Moreover,  in  Fig.  2  the 
punch  is  in  the  upper  position,  while  in  Fig.  3  the  punch  is 
nearing  the  downward  end  of  its  stroke,  illustrating  another 
phase  of  the  operations.  In  connection  with  the  line  illustra- 
tion Fig.  4,  the  operation  of  the  tools  may  be  followed. 

The  wire  enters  the  tools  from  the  front  through  a  bush- 
ing-block A  whose  purpose  it  is  to  free  the  wire  of  kinks  and 
leave  it  relatively  straight  for  the  feed  rolls  B.  These  feed 
rolls  are  kept  in  spring  tension  and  are  geared  together  and 
operated  from  an  eccentric  C  and  rod  D,  actuated  from  the 
crankshaft  of  the  press.  The  movement  of  the  rod  is  per- 
manently set  to  give  the  feed  the  exact  amount  of  wire  that 
is  required.  After  the  wire  enters  the  tools,  the  operations 
are  cutting  off,  carrying  over,  flattening  and  ejecting. 

The  cutting  off  Is  accomplished  by  a  shear  blade  located  on 
lever  E  that  Is  fulcrumed  on  stud  F.  This  lever  is  pulled  up 
by  bar  G  that  is  attached  to  the  ram  of  the  press.  As  the 
wire  passes  through  a  cut-off  bushing  (see  Fig.  4)  It  is  con- 
fined while  the  shear  comes  up  against  it  and  severs  it.  An 
aligning  block  X,  on  lever  E,  acts  as  a  back-stop  for  the  cut- 
ting-off  bushing  while  the  work  is  being  sheared.  Immedi- 
ately ahead  of  the  cutting-otf  shear  comes  the  bending  tool 


Fig.    3.     Tools  viewed  from   Front  and  Left 

that  forms  the  wire  by  forcing  it  up  through  the  die.  These 
tools  are  concealed  in  Figs.  2  and  3,  but  may  be  seen  in  Fig.  4. 
Continued  raising  of  lever  E  causes  the  bending  tool  to  raise 
the  wire  above  the  die  and  force  it  between  two  spring  lingers 
whose  back  ends  are  shown  at  H  and  /  in  Fig.  2.  Here  also 
the  loop  of  wire  shows  at  J.  The  fingers  are  kept  at  the  right 
tension  by  spring  K. 

The  mechanism  of  which  these  spring  fingers  are  a  part  is 
for  transferring  the  wire  loop  to  the  die  where  the  bridge  Is 
flattened.  This  mechanism  is  mounted  on  a  slide  that  can 
best  be  seen  in  Fig.  3  at  L  in  the  rear  of  the  die.    Through  a 


Fig.    2.     Tools    viewed    from    Front   and    Eight 


illustrating    Operation   of   Tools 


set  of  toggles  worked  from  the  left  end  of  the  crankshaft,  the 
slide  is  reciprocated  and  the  work  is  thus  transferred  to  the 
heading  position.  It  is  essential  that  the  travel  of  the  trans- 
fer slide  be  within  close  limits  and  these  limits  are  arbitrarily 
determined  by  adjusting  set-screws  S  which  act  as  stops. 

The  heading  punch  is  made  in  two  parts,  kept  separated  by 
a  spiral  spring  M  and  thus  permits  the  descending  punch  to 
push  the  prongs  into  the  holes  in  the  die  before  the  heading 
takes  place.  As  soon  as  the  tip  of  the  punch  "bottoms"  on 
the  base,  the  bridge  of  the  rivet  is  flattened.  A  wedge  on  tho 
punch  W  separates  the  spring  fingers  H  and  /  after  the  rivet 
has  reached  the  heading  position.  This  gives  the  flattening 
punch  room  to  work. 

The  rivet  is  now  completed  except  for  ejection.  This  is  ac- 
complished by  a  knock-out  plate  operated  also  from  the  crank- 
shaft. Two  pins  on  the  knock-out  work  upward  through  the 
two  holes  in  the  flattening  die  and  push  out  the  rivet.  As  soon 
as  it  is  clear  of  the  die,  a  spring  wire  finger  N  "kicks"  the 
rivet  to  one  side. 

Those  tools  were  made  by  J.  H.  Pilkington,  manufacturer  of 
wire  and  sheet  metal  work,  of  Waterbury,  Conn.,  through 
whose  courtesy  the  photographs  and  description  are 
reproduced.  c.  L.  L. 
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TOOL  EQUIPMENT  USED  ON  CLEVELAND  AUTOMATICS    FOR  COMPLETELY   MACHINING  GNOME  AERO  MOTOR  PISTONS 

BY   DODOLAS   T.   HAMILTONt 
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Tig.    1.     Piston    used    in   the    Gnome   Aero   Uotor   which   il 

machined    complete    on    a    Cleveland    2>4-inch 

Semi-automatic   Machine 

THE  pistons  used  in  an  aero  motor  are  made  from  iron 
castings,  and  as  they  must  be  very  light,  the  walls  are 
made  extremely  thin.  The  particular  piston  used  in  the 
Gnome  aero  motor  is  shown  in  Fig.  1  and  it  will  be  seen  that 
the  wall  at  the  minimum  thickness  is  only  0.0625  inch  thick. 
The  interior  diameter  of  the  piston  is  turned  taper  about 
0.010  inch  to  the  inch,  which  makes  machining  still  more 
difficult,  but  this  piston  is  finished  complete  in  three  opera- 
tions, the  first  series  being  illustrated  in  Fig.  2  and  the  set- 
up for  the  second  series  in  Fig.  3. 

Toolinsr  Equipment  for  the  First  Series  of  Operations 
The  machining  operations  on  the  aero  motor  piston  are  ac- 
c.iraplished    in   a  Cleveland   2Vi-inch   semi-automatic   machine 

equipped  with 
double  cross- 
slides,  which, 
for  the  first 
series  of  oper- 
ations, is  fitted 
up  with  a 
special  three- 
jaw  chuck.  Fig. 
4  shows  how 
the  work  is 
held  for  the 
first  series  of 
operations  and 
also  illustrates 
the  first  two 
tools  which  are 
held  in  the  tur- 
ret at  work. 
The  first  tool 
to  come  into 
operation  is  a 
rough  -  turning 
tool    .1.    which 

la  an  overhanging  tool  and  carries  two  cutters  o  and  6.  Cutter 
a  rough-turns  the  external  diameter  and  tool  b  reduces  the 
end  of  the  work  for  the  next  roughing  cut.  While  these  tools 
are  at  work,  another  tool-holder  H  held  In  the  turret  brings 
boring,  facing  and  chamfering  tools  c,  d  and  c  Into  action. 
Tool  c  rough-bores  the  smallest  Internal  diameter,  tool  d 
roughs  out  a  small  seat  in  the  head  of  the  piston  and  tool  c 
rough-recesses  and  faces  the  head  of  the  piston. 

Upon  the  completion  of  these  operations,  the  turret  Is  In- 
dexed and  boring  tool  C  comes  Into  action;  this  carries  two 
tools  /  and  o.  which  take  rough-  and  flnlsh-borlng  ruts  from 
the  smallest  Internal  diameter  of  the  piston.  The  leaders  of 
rough-boring  tools  B  and  C  are  guided  by  a  bushing  h  fitted 
Into  the  nose  of  the  spindle. 
The  turret  Is  again  Indexed,  and  flnlsh-recesslng  and  cham- 

rllrlm  on  nrriw  narhln*  work  prrTlmi«ly  pn)ill>lip<1.  ira  M» 


fering  tool-holder  D,  shown  in  Fig.  5,  comes  into  action.  This 
holder  cariies  a  tool  i  which  finish-recesses  the  head  of  the 
piston  casting,  and  is  guided  by  the  bushing  h  in  the  nose  of 
the  spindle.  While  tool  i  is  at  work,  the  other  cutter  o  held 
in  the  tool  A  shown  in  Fig.  4,  takes  a  second  roughing  cut 
from  the  outside  diameter.  The  turret  is  again  indexed,  and 
reamer  k  comes  into  action.  This  reamer  is  held  in  the  float- 
ing holder  E  as  illustrated  in  Fig.  5.  and  finishes  the  smallest 
internal  diameter  to  the  correct  size.  While  the  reamer  is  at 
work,  the  roughing  piston-ring  grooving  tools  /  held  in  bolder 
F  on  the  front  cross-slide  are  also  in  action,  roughing  out  the 
two  piston-ring 
grooves  in  the 
head  of  the 
piston  casting. 
This  finishes 
the  first  series 
o  f  operations 
on  the  piston. 

Tooling-  Equip- 
ment for  the 
Second  Series  of 
Operations 
The  machine 
is  shown  tooled 
up  for  the 
second  series 
o  f  operations 
in  Fig.  3.  For 
these  opera- 
tions a  special 
work  -holding 
chuck,  as 
shown  in  Fig. 
G,  is  used.  This 

chuck  comprises  a  special  nose  .1  screwed  onto  the  nose  of 
the  work-spindle.  Carried  on  this  nose  and  free  to  slide  on 
it.  but  prevented  from  turning  by  a  set-screw,  is  a  cap  B  which 
is  acted  upon  by  a  nut  C.  the  latter  being  threaded  to  the  nose 
.1  and  the  cap  B.  The  work  is  held  in  a  special  tapered 
chuck,  comprising  six  segments,  taper-turned  on  their  external 
diameter,  and  located  in  their  correct  relative  positions  by 
pins  that  are  held  together  by  a  flat  spring  retainer  not  shown. 
The  action  of  this  tapered  ^buck  is  to  conic  down  evenly  on 
the  work  when  the  cap  B  is' drawn  in  by  collar  nut  C. 


•  m  - 
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Fig.    5.     Diagram   showing  Finish   Counterhoring  and  Facing, 

Finish   Reaming   and   Rough   Piston   Groove   Turning  Tools 

held  in  the  Turret  and  on  the  Cross-slide  for  the 

First  Series  of  Operations 

The  first  cut  in  the  second  series  of  operations  is  per- 
formed by  tool-holder  E  (Fig.  6)  held  in  the  turret  and  carry- 
ing a  single  cutting  tool  a,  which  takes  a  rough-boring  cut 
from  the  internal  diameter.  The  tool-holder  is  provided  with 
a  pilot  which  fits  in  the  bushing  &  in  the  nose  of  the  spindle. 
This  bushing  serves  the  additional  function  of  locating  the 
work  from  the  previously  reamed  hole  in  the  piston.     At  the 


Fig.   6.     Diagram   showing  Rough   Turning  Tool   and   Rough  Baring 

Tool  for  the  First  Series  of  Operations  in  the  Second-operation 

Set-up.     This  View  also  shows   an  Interesting  Type 

of    Chuck    used    for    holding    the    Work 

same  time  that  the  rough-boring  tool  a  is  working,  an  over- 
hanging attachment  F,  screwed  into  the  central  shaft  hole  in 
the  turret,  carries  a  cutting  tool  c  that  finishes  rough- 
ing the  external  diameter  that  was  held  in  the  chuck 
in  the  first  operation.  After  these  tools  have  com- 
pleted their  cuts,  the  turret  is  again  indexed,  bring- 
ing the  combination  rough-bottoming  and  end-facing 
tool-holder  G,  shown  in  the  upper  part  of  Fig.  7  into 
operation.  This  tool-holder  which  is  held  in  the  tur- 
ret carries  two  cutter-heads  d  and  e.  Cutter-head  d 
carries  a  rough-bottoming  cutter  /  which  is  serrated 
on  its  face  to  break  up  the  chips  and  reduce  the  cut- 
ting pressure.  The  end  of  the  casting  is  faced  by 
means  of  a  cutter  (j  held  in  head  e. 

Upon  the  completion  of  the  rough-bottoming  and 
end-facing  operations  the  turret  is  again  indexed  and 
the  fini.sh-bottoming  and  end-facing  tool-holder  H 
comes  into  operation.  This  tool-holder  also  carries 
two  cutter-heads  h  and  i  holding  cutters  j  and  k. 
Cutter  j  is  a  finish-bottom  facing  tool  and  is  held  in 
the  head  h  by  means  of  a  tapered  wedge  as  illustrated. 
Cutter  A-  is  a  finish  end-facing  tool  and  is  also  held 
in  place  by  a  tapered  wedge.    While  these  two  cutter.s 


are  at  work,  a  cutter  held  in  the  overhanging  attachment 
shown  in  Fig.  6  takes  a  final  cut  from  the  external  diameter  of 
the  piston — finishing  that  portion  of  the  piston  that  was  held 
in  the  chuck  in  the  first  operation.  The  size  of  the  outside 
diameter  after  the  second-operation  turning  tools  have  done 
their  work  is  4.9607  inches;  the  inside  diameter  after  the 
first  roughing  cut  is  4.7245  inches;  and  the  inside  diameter 
after  the  second  cut  is  4.7639  inches. 

Tooling-  Eauipment  for  the  Third  Series  of  Operations 
For  the  third  series  of  operations,  the  machine  is  equipped 
with  an  entirely  different  type  of  work-holding  device,  as 
shown  in  Fig.  8.  This  comprises  a  hood  A  which  is  screwed 
onto  the  nose  of  the  spindle,  and  which  is  bored  out  to  fit 
a  clamping  rod  B.    The  clamping  rod  goes  completely  through 


Fig.    7.     Diagram    showing   the    Hough    Facing    and    Finish 

Facing  Tools  held  in  the  Turret  for  bottoming  and 

facing  the  End  of  the  Piston 

the  work-spindle  and  has  on  its  rear  end  a  handwheel  C 
which  is  used  for  clamping  the  work.  In  order  to  hold  the 
work  tight  and  rigid,  an  interesting  clamping  nut  is  used 
which  forms  a  sort  of  differential  screw.  The  external  diam- 
eter of  the  hub  of  the  handwheel  C  is  threaded  with  a  fine 
pitch  thread  which  fits  in  a  similarly  shaped  thread  in  the 
special  nut  D.  The  clamping  bolt  B  is  provided  with  a  coarser 
pitch  thread,  and  is  made  to  travel  with  the  nut  D  by  means 
of  a  key,  so  that  in  tightening  up  the  work  both  the  threads 
on  the  clamping  bolt  and  the  thread  In  the  nut  D  work  in 
unison,  and  comparatively  slight  twisting  action  on  the  hand- 
wheel  holds  the  work  extremely  rigid. 

The  clamping  nut  D  is  prevented  from  turning  in  the 
spindle  by  means  of  a  set-screw  as  illustrated.  The  front 
end  or  head  of  the  clamping  bolt  Is  "slabbed"  and  the  clamp- 
ing washer  E   is   provided   with   a   slot  to   facilitate   the   re- 
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moval  of  the  work.  The  work  is  held  on  a  machine  steel 
seat  F,  fitted  to  the  nose  of  hood  A  which  fits  into  the  two 
previously  reamed  and  bored  internal  diameters  of  the  piston. 

The  first  operation  is  to  finish-turn  the  external  diameter 
to  the  required  dimension— 4%  inches,  which  is  done  with 
an  overhanging  turning  attachment  G.  Fig.  8,  held  in  the 
same  manner  as  holder  F.  Fig.  6,  and  carrying  a  single  point 
cutting  tool  a.  While  this  tool  is  working,  a  gang  of  tools 
held  in  holder  if  is  brought  in  from  the  front  cross-slide. 
These  tools  comprise  two  finishing  tools  b  for  the  piston  ring 
grooves,  and  five  tools  c  for  cutting  the  oil  grooves  in  the 
external  diameter  of  the  piston.  Upon  the  completion  of  these 
operations,  the  turret  is  indexed  and  the  final  cut  is  taken 
from  the  internal  diameter. 

The  taper-turning  attachment  is  illustrated  separately  in 
Fig.  9,  and  comprises  a  tool-holder  A  and  a  cross-slide  guide 
holder  B  fastened  to  the  rear  cross-slide.  The  taper4urning 
tool  acts  in  the  following  manner:  As  the  turret  advances 
carrying  the  taper-turning  tool-holder  A,  the  rear  cross-slide 
also  advances  to  the  required  point  and  then  remains  station- 
ary while  the  turret  continues  in  its  forward  movement. 
Upon  the  advance  of  the  turret,  pin  o  comes  in  contact  with 
the  guide  6.  This  has  the  action  of  forcing  in  the  tool-holder 
c,  which  is  held  outward  against  the  stop-pin  d  by  means  of 
a  coil  spring  e.  This  spring,  of  course,  has  a  constant  action 
and   keeps   the   pin   a  always   in   contact   with    the   guide    6. 


Tig.    9,     Taper   Boring   Tool   which   is   held   in    the   Turret   and 

operated   from    the   Cross-slide   for   machining   the   Inside    of 

the    Piston.     This    is    accomplished    in    tho 

Third   Operation.      Tho  Tools   in  Figs. 

8  and  9  opcrato  simultaneously 

The  tool-holder  c  slides  in  a  dovetailed  groove  in  the  front 
face  of  the  main  body  of  the  holder  and  is  provided  with  an 
adjustable  gib  to  take  care  of  any  slack  or  wear  in  the  slide. 
The  taper  turning  of  the  inside  diameter  completes  the  series 
of  operations  on  the  Gnome  aero  motor  piston,  and  pro- 
duces it  complete  at  the  rate  of  seventeen  pistons  per  day  of 
ten  hours,  the  machining  time  being  thirty-five  minutes. 
*  •  * 
An  interesting  Itemized  statement  of  the  cost  of  operating 
taxicabs  In  Stockholm,  Sweden,  Is  given  in  Teknisk  Tidskrift. 
While  some  of  the  items  will  differ  in  this  country  on  ac- 
count of  the  lower  cost  of  gasoline  and  the  higher  cost  of 
wage.H  here,  the  information  is  of  considerable  value.  It  is  as- 
sumed that  the  cab  is  In  actual  use  for  three  hundred  and  ten 
days  and  that  It  covers  a  hundred  miles  a  day. 

Gasoline 2450  gallon.s  at  26  cents  per  gallon,  $fi.!7,00 

Tires    r.4n.O0 

Wages   800.00 

Oarage    100.00 

Repairs   230.00 

Insnrnnre    80.00 

Tnxps  and  Miscellaneous  Kxpenses 27.00 

Interest   and   Sinking   Fund.   2.'?. 6  per  cent  on   the 

original  Investment  of  |28B0 672.60 

Six  per  rent  additional  Interest  on  Investment  for 

grnrral  expenses   171.00 

J3257.60 
This  gives  the  cost  of  operating  a  tnxlonh.  Including  over- 
hf-ad  charges,  ns  equal  to  10. .1  cents  per  mile. 


ADJUSTABLE   AND   MULTI-CUTTING 
TURNING  TOOLS 

BY  FRANK  H.  MAYOH* 

By  way  of  comment  on  the  article  "Adjustable  and  Jlulti- 
cutting  Turning  Tools"  by  Albert  A.  Dowd,  published  in  the 
February  number  of  Machinery,  I  am  inclined  to  ask  if 
turning  the  outside  of  plain  bushings  is  a  practical  turret 
lathe  job.     From  Mr.  Dowd's  illustration  Fig.  4,  and  the  de- 


Flg.    1.     Method   of   machining   Bushings 


Engine  Lathe 


scription  presented  in  this  connection,  it  appears  that  plain 
bushings  of  various  sizes  are  mounted  on  expanding  arbors 
held  in  a  collet  in  the  turret  lathe  spindie,  while  they  are 
turned  by  a  tool  carried  by  a  slide  mounted  on  the  turret. 
This  slide  looks  somewhat  like  an  engine  lathe  cross-slide  set 
up  in  an  unusual  position.  From  a  practical  point  of  view — 
and  according  to  what  the  writer  believes  to  be  commercial 
practice  in  the  manufacture  of  bushings — the  method  illus- 
trated in  Fig.  1  of  this  article  is  far  superior.  An  engine 
lathe  is  used  and  does  not  require  any  special  rigging  up 
except  for  the  arbor. 

The  work  to  be  machined  is  shown  at  A,  and  the  arbor  B 
on  which  it  is  mounted  may  be  bought  in  standard  sizes  at  a 
relatively  small  cost.  A  suitable  driving  dog  C  will  usually 
be  found  in  any  shop,  and  the  same  statement  applies  to  an 
engine  lathe  with  two  centers.  A  further  advantage  of  this 
method  is  that  an  engine  lathe  is  a  cheaper  machine  than  a 
turret  lathe.  To  machine  the  bushings,  we  take  the  arbor 
with  the  dog  on  it  out  of  the  lathe,  put  the  work  on  the  arbor 
and  drive  up  the  expanding  bushing  to  hold  the  work  in 
place.  Now,  placing  the  arbor  in  the  lathe,  we  turn  the 
work  with  the  tools  on  the  cross-slide,  the  front  tool  doing 
tho  roughing,  and  the  rear  tool  the  finishing  at  the  same 
time  by  being  set  slightly  behind  the  roughing  tool  in  the 
manner  shown. 

Summing  up  the  two  methods  of  machining,  we  find,  on 
one  hand,  a  special  arbor,  a  collet  for  holding  it,  and  a 
special  slide  to  go  on  the  turret  for  turning,  all  of  which 
would  probably  cost  about  $100.  For  machining  the  bush- 
ings on  the  engine  lathe,  all  we  have  to  provide  Is  a  special 
arbor  costing  about  $10.  This  method  will  certainly  produce 
as  good  work  as  could  be  turned  out  on  the  turret  lathe.  If 
not  better,  as  the  work  Is  rigidly  supported  between  centers, 
while  tho  unique  equipment  described  by  Mr.  Dowd  has  the 
end  where  the  turning  Is  being  done  unsupported.  Taken 
on  tho  whole,  the  turret  lathe  outfit  would  be  a  poor  bargain 
if  placed  side  by  side  with  an  engine  lathe  as  described. 

■  Addren:     TOO  Wecdeo  St.,  Pawtnclwt,   R.   I. 
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Now  while  it  is  not  practical  to  use  a  turret  lathe  for  this 
class  of  work,  I  believe  a  much  more  satisfactory  method  of 
machining  this  bushing  on  the  turret  lathe  would  be  as  il- 
lustrated in  Fig.  2,  where  the  arbor  is  of  similar  construc- 
tion to  the  previous  one  and  is  held  in  a  collet,  but  has,  in 
addition,  a  pilot  A  on  the  end,  which  is  a  running  fit  in  the 
bushing  B  held  in  the  turret  hole  and  ties  the  turret  and 
arbor  rigidly  together  for  bracing.  The  turning  is  done  by 
a  bar  and  cutter  C  held  in  a  tool-holder  D  which  has  four 

holes  in  it  to  take  the 
bars  while  turning  dif- 
ferent diameters.  The 
construction  is  a  stand- 
ard  one  by  some 
makers  and  is  capable 
of  being  adapted  to  a 
much  larger  range  of 
work  than  the  slide 
shown  by  Mr.  Dowd,  be- 
sides being  cheaper. 
Adjustment  of  the 
blade  in  this  bar  is  ob- 
tained by  the  screw  E, 

Fiff.    3.     Bad   Position    for   Binding   Screws       ^^^^^     ,^g     ^^j^^^^     ^^^ 

bound  by  the  screws  F.  Another  set  of  similar  tools 
may  be  placed  on  the  turret  face  No.  3  at  G  if  two  cuts  are 
required,  and  the  tool-holders  connected  for  bracing. 

Another  condition  worth  mentioning  is  shown  by  Fig.  3  in 
the  February  number.  The  screws  which  are  shown  binding 
on  the  back  side  of  the  cutters  opposite  the  cutting  surface 
must  take  the  thrust  of  the  cut  as  indicated  by  the  arrow  in 
Fig.  3  of  this  article;  this  condition  is  also  shown  in  Mr. 
Dowd's  illustration  Fig.  7.  A  better  construction  would  be 
to  place  the  screws  and  plate  for  holding  them  on  the  op- 
posite side  and  have  the  solid  cast-iron  tool-holder  behind 
the  tools  for  bracing,  which  would  be  much  more  substantial. 

Having  tooled  up  a  machine  for  handling  work  similar  to 
that  shown  in  Fig.  6  of  Mr.  Dowd's  article,  it  appears  to  me 
that  while  the  method  of  piloting  shown  is  all  right  with  the 
combination  of  tools  illustrated,  were  this  job  carried  out  and 
an  attempt  made  to  use  similar  tools  throughout,  the  work 
produced  would  not  be  very  accurate,  because  the  pilot 
comes  above  the  work  and  offers  no  support  for  the  boring 
tools.  To  eliminate  this  I  would  tool  this  job  up  as  shown  In 
Fig.  4,  where  the  operations  would  be:  spot  the  hole  with  the 


tool  A  on  the  first  turret  face;  drill  and  turn  with  the  com- 
bination tool  B  on  the  second  turret  face,  allowing  the  drill 
to  follow  in  the  hole  spotted;  as  the  drill  is  part  way  into 
the  hole  as  shown  by  X  before  the  turning  tools  commence  to 
cut,  it  will  help  to  steady  them.  Next,  on  the  third  turret 
face,  place  a  boring-bar  C  and  turning  tools  similar  to  those 
used  with  the  drill.  These  are  piloted  into  a  bushing  in  the 
center  of  the  chuck,  thus  tying  all  of  the  tools  in  this  com- 
bination to  the  spindle,  which  insures  the  best  possible  de- 
gree of  accuracy  and  cheapens  the  tool  equipment  by  elimin- 
ating a  pilot  bracket  and  pilot  bar,  as  these  can  be  incorpor- 
ated in  the  boring-bar  and  chuck. 

A  comparison  between  my  illustration  Fig.  5  and  Mr. 
Dowd's  Fig.  9,  will  bring  out  an  interesting  point,  as  it 
shows  a  condition  which  is  purely  a  matter  of  saving  in 
manufacture.  By  mounting  the  pilot  bar  in  the  bracket  on 
the  headstock,  I  eliminate  the  necessity  for  cutting  out  the 
pilot  bar  at  K,  as  referred  to  in  the  previous  article,  and 
I  save  one  bar,  as  the  bar  can  now  pilot  into  a  bushing  in 
the  roller  back-rest  on  both  roughing  and  finishing  cuts; 
this  also  eliminates  having  a  long  bar  extending  way  out 
when  the  turret  swings.  Mr.  Dowd's  Fig.  10  is  another  case 
where  one  pilot  would  do  the  work  of  two.  I  might  add  that 
were  pilot  brackets  placed  in  the  same  position  on  the  head- 
stock  in  all  cases,  which  does  not  appear  to  have  been  the 


Fig.  6.     Pilot  held  in  Headstock  Bracket  and  piloted  into  Back-rest 

case,  they  would  be  interchangeable  and  the  same  pilot  bars 
could  be  used  for  almost  all  combinations  of  tools.  Another 
point  w^hich  suggests  itself  on  this  tool  is  that  If  the  slide 
which  carries  the  cutter  were  placed  on  the  opposite  side  of 
the  bracket,  the  thrust  of  the  cut  would  come  against  the 
seat  of  the  slide  and  not  against  the  dovetail  and  gib,  which 
would  be  a  more  substantial  design. 

Another  point  which  does  not  make  itself  quite  clear  to  the 
writer  is  the  method  of  using  the  adjusting  tool  block  (Fig. 
8  in  Mr.  Dowd's  article)  and  why  It  is  necessary  to  have  the 
thrust  of  the  cut  come  against  the  screws  instead  of  placing 
the  block  on  the  opposite  side  and  having  the  cut  come  against 
the  solid  metal.  This  would  require  the  pilot  to  come  on  the 
opposite  side,  to  which  I  can  see  no  objection,  as  it  has 
been  done  on  the  equipments  shown  in  other  illustrations. 
As  regards  the  adjusting  features  shown  in  Pig.  8,  it  appears 
that  when  the  screws  in  the  slots  for  adjusting  the  block  D 
are  loosened,  the  screws  which  hold  the  blade  will  also  be- 
come loose,  thereby  permitting  the  blade  to  fall  out,  thus 
losing  its  value  as  an  adjusting  feature  in  the  true  sense  of 
the  word.  Although  I  have  taken  the  article  in  question  and 
discussed  it  at  some  length,  I  can  offer  no  apologies,  having 
merely  done  as  a  tool  designer  would  do  while  checking 
with  the  intention  of  bettering  the  design  without  going  too 
much  into  detail.  Lack  of  completeness  in  the  drawings  of 
tool  set-ups  shown  would  make  this  impossible,  as  where  one 
unit  in  a  tool  set-up  is  shown  without  regard  to  the  manner 
in  -whicli  it  matches  up  with  the  other  tools  in  the  combina- 
tion, it  is  impossible  to  see  just  how  the  whole  will  work 
together  for  the  best  operation. 
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AUTOMATIC   HEAT   CONTROL 

BY   E.   P.   BEICHHELM' 

Every  practical  mechanic  realizes  the  importance  of  heat- 
ing steel  work  so  that  when  quenched  it  has  the  exact  tem- 
perature required  for  perfect  hardening.  Excellent  work  in 
hardening  has  been  done  for  centuries,  hut  it  depended  for 
quality  upon  individual  skill,  trained  eyesight  and  intuition, 
and  even  the  best  hardener  could  rarely  repeat  the  same 
results  until  the  pyrometer  enabled  him  to  make  a  record 
of  the  exact  heat  required  to  harden  a  given  steel  properly. 
Since  pyrometers  have  come  into  common  use,  the  hardener's 
principal  care  has  been  to  maintain  the  correct  furnace  tem- 
perature by  watching  his  pyrometer  and  regulating  his  gas 
and  air  valves  so  as  to  maintain  it.  Any  experienced  hard- 
ener will  grant  that  before  he  used  a  pyrometer  he  was  un- 
able to  judge  his  heat  nearly  as  correctly,  and  that  a  decided 
advance  in  the  art  of  hardening  was  made  when  the  pyro- 
meter replaced  eyesight  and  intuition  and  enabled  him  to 
record  his  experience  in  figures  instead  of  relying  upon  his 
own  judgment. 

The  next  step  in  securing  uniformity  and  high  quality  of 
hardening  was  to  find  a  means  of  supplying  gas  and  air  to  a 
gas  furnace  in  exact  proportion  to  the  required  temperature. 
The  automatic  heat  controller  of  the  American  Gas  Furnace 
Co.  is  such  an  instrument.  In  daily  use  for  over  three  years 
in  shops  and  laboratories,  both  here  and  in  Europe,  it  has 
demonstrated  conclusively  that  essential  differences  in  tem- 
perature affecting  the  results  of  heating  processes  are  prac- 
tically unavoidable  unless  the  furnace  is  automatically  con- 
trolled, because  even  the  most  skillful  and  careful  operator 
is  unable  to  check  or  increase  furnace  heats  promptly  enough 
to  avoid  variations  from  the  desired  temperature,  which,  no 
matter  how  closely  his  pyrometer  is  observed,  may  easily 
vary  from  50  to  100  degrees. 

The  detrimental  effect  of  such  heat  variations  in  hardening 
are  shown  in  the  following  microscopic  photographs  of  two 
fractures  of  the  same  file  magnified  160  times.  This  file  is 
one  of  the  highest  grade  produced  in  Europe,  and  Fig.  1  shows 
the  fracture  of  this  file  as  imported,  while  Fig.  2  shows  a 
fracture  of  the  same  file,  a  section  of  which  was  rehardened, 
after  the  exact  degree  of  heat  required  for  this  particular 
steel  had  been  experimentally  determined.  Fig.  1  therefore 
show^s  the  result  of  the  best  hardening  practice  in  Europe, 
aided  by  the  pyrometer,  while  Fig.  2  shows  the  hardening  of 


Fii.    1.     Fracture  Mil 

lhl.«  identical  file  by  the  correct  heat  uutomaticully  main- 
tained. That  any  number  of  tiles,  or  tools  of  any  kind,  can 
be  hardened  ro  n«  to  show  uniformly  the  excellent  frnclure 
exhibited  In  Fig.  2  Is  due  to  automatic  hent  control,  as  has 
been  demonstrated  conclusively  in  dally  practice  for  over 
three  years. 

Both  of  the  photographs  of  fractures  have  been  pronounced 
T  Amrrlmn   (if  Fxmitee  Co..   S4  John   SI.. 


excellent  by  competent  judges,  but  the  decidedly  finer  grain 
and  more  even  diffusion  of  the  carbon  shown  in  Fig.  2  pro- 
duced a  difference  in  the  durability  of  the  file  teeth  of  nearly 
50  per  cent,  as  compared  with  the  section  of  the  file  as  origin- 
ally hardened  and  shown  in  Fig.  1. 

When  the  hardener  is  released  from  the  constant  observa- 
tion of  his  pyrometer  and  the  frequent  handling  of  the  gas 
and  air  valves,  his  whole  attention  can  be  given  to  his  product. 


Fir.    2.     Tract 


and  the  output  of  the  man  and  his  furnace  is  greatly  ire- 
creased,  to  say  nothing  of  the  uniformity  and  superior  quality 
of  the  work,  which  makes  the  installation  of  the  automatic 
heat  controller  only  a  (juestion  of  how  soon  it  can  be  made 
to  pay  for  itself;  and  this  depends  entirely  upon  the  amount 
of  hardening  to  be  done.  The  same  instrument  can  be  used 
for  the  equally  important  process  of  annealing  by  simply 
switching  it  off  to  an  annealing  oven. 

It  might  be  doubted  whether  the  file  from  which  these 
fractures  are  shown  was  hardened  as  perfectly  as  the  makers 
could  do  it,  but  there  can  be  no  doubt  that  this  file  was 
improved  by  more  correct  hardening,  and  that  any  number 
of  files  made  of  the  same  steel  can  be  hardened  exactly  as 
shown  in  the  fracture  Fig.  2.  The  result  shown  is  entirely 
due  to  the  automatic  heat  controller  and  deserves  the  at- 
tention of  progressive  manufacturers,  who  desire  to  produce 
the  best  possible  work,  to  stimulate  the  demand  for  things 
"made  in  the  U.  S.  A." 

•     •     * 

HANDLING  OFFICE  VISITORS 
The  problem  of  treating  factory  visitors  In  a  courteous 
manner  is  often  a  difficult  one.  Good  business  principles  de- 
mand that  any  caller  at  the  office,  no  matter  what  his  er- 
rand, shall  be  given  a  courteous  hearing,  even  though  brlnf. 
One  largo  ronrern  in  the  machine  tool  building  field  has  an 
efficient  method  of  handling  callers  which  is  very  effective  in 
operation  and  which  saves  the  valuable  time  of  the  manago- 
nient.  It  fulfllls  the  requirements  of  courtesy,  giving  every 
visitor  the  opportunity  to  present  his  case.  The  visitor, 
whether  he  be  book  agent  or  prospective  customer.  Is  received 
courteously,  his  rnrd  taken  and  he  is  shown  to  a  seat.  The 
telephone  operator  annovinces  him  to  the  official  whom  he  de- 
sires to  .see,  and  he  Is  then  invited  to  step  Into  a  well- 
appointed  telephone  booth  where  there  is  good  light,  chair, 
pencil  and  paper.  The  person  with  whom  the  interview  is 
re(|ui'Hted  directs  the  visitor  to  state  his  mission  over  the 
telephone,  and  If  It  Is  one  deserving  more  personal  attention 
he  is  invited  into  the  office,  but  if  the  preliminary  talk  Intli- 
cntes  that  the  visitor  has  nothing  of  Interest,  he  Is  told  firmly 
but  courteously  that  such  is  the  case,  and  the  receiver  is  hung 
up.  There  can  be  no  hanging  on  by  the  persl.«fent  salesman, 
no  Idle  talk  about  the  weather,  the  political  situation  or  any 
of  the  many  time-consuming  and  Irritating  matters  broached 
when  the  visitor  Is  received  in  the  office. 
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A  SPEED  RECORD  IN  DRILLING 
During  the  recent  Foundry  &  Machine  Exhibition  in  Chi- 
cago, the  Colburn  Machine  Tool  Co.,  of  Franklin,  Pa.,  had  one 
of  its  D-4  drill  presses  in  operation.  In  drilling  iron  and 
steel,  this  machine  established  records  which  are  of  such  an 
exceptional  character  that  a  more  extended  account  than  that 
given  in  the  October  number  will  doubtless  prove  of  interest 
to  readers  of  Machi^eky.  The  machine  was  taken  from  the 
manufacturer's  regular  stock  and  ordinary  commercial  drills 
made  by  three  different  firms  were  used.  Consequently,  these 
results  are  nothing  which  a  manufacturer  cannot  hope  to  ob- 
tain under  actual  shop  conditions.  The  drill  press  was  driven 
by  a  25  horsepower  constant  speed  motor  and  the  small 
amount  of  power  consumed,  considering  the  heavy  drilling 
which  was  done,  was  quite  remarkable.  The  reason  for  this 
low  power  consumption  is  in  a  large  measure  due  to  the  fact 
that  the  machine  is  provided  with  ball  bearings  throughout 
the  driving  train,  in  addition  to  ball  thrust  bearings  for  the 
drill  spindle. 

Among   the   numerous    interesting   examples    of   high-speed 
drilling  done  on  this  machine  there  was  one  which  is  believed 


Fig.    1.     Colbum  D-4  BrilLing  Machine  on  which  Record  was  made 


to  Stand  as  the  record  for  drilling  in  steel.  A  ly,  inch  twist 
drill  was  driven  through  a  piece  of  0.35  to  0.40  per  cent  car- 
bon steel,  4  inches  in  thickness,  at  a  speed  of  34.3  revolutions 
per  minute  and  a  feed  of  0.061  inch  per  revolution.  This 
means  that  the  drill  was  advanced  at  a  rate  of  20.92  inches 
per  minute.  Three  holes  were  drilled  at  this  rate,  and  after 
the  third  hole  was  finished  the  drill  was  still  in  good  con- 
dition and  could  have  drilled  several  more  holes  at  the  same 
rate  without  the  necessity  of  sharpening.  After  conducting 
this  exhibition,  another  make  of  drill  of  the  same  size  was 
put  in  the  machine  and  two  holes  were  drilled  at  the  same 
speed  and  feed.  After  drilling  two  holes,  this  drill  was  still 
in  fair  condition  and  would  easily  have  drilled  another  hole 
under  the  same  conditions  without  the  necessity  of  sharpening. 
Attention  is  called  to  the  interesting  character  of  the  chips 
made  with  drills  running  under  these  extremely  heavy  feeds. 
All  the  chips  shown  in  Figs.  2  and  3  were  made  with  the 
same  1%  inch  drill,  running  at  the  speed  and  feed  referred 
to  in  the  preceding  paragraph,  i.e.,  343  revolutions  per  minute 


quite    Sharp 


and  0.061  inch  per  revolution.  The  great  difference  in  the  ap- 
pearance of  the  chips  is  due  to  the  relative  change  in  the 
sharpness  of  the  cutting  edges  of  the  drill.  The  chips  shown 
in  the  lower  part  of  Fig.  2  were  made  when  the  drill  was 
■  quite  sharp,  and  as  the  drill  became  dull  the  chips  assumed 
the  shape  of  those  shown  in  the  upper  part  of  the  illustration. 
Finally,  as  the  cutting  edges  of  the  drill  became  ragged,  the 
chips  assumed  the  grotesque  and  rather  ornamental  shapes 
shown  in  Fig.  3.  It  would  hardly  seem  possible  that  all 
these  chips  were  made  with  the  same  drill  working  under  the 
same  speed  and  feed,  and  that  the  factor  entirely  responsible 
for  their  changed  appearance  was  the  degree  of  sharpness  of 
the  cutting  edges.  Another  interesting  fact  brought  out  by 
these  chips  is  that  the  drill  is  much  more  likely  to  break 
when  it  is  dull  than  when  kept  sharp.  This  is  fairly  evident 
from  the  fact  that  the  long,  irregular  chips  made  when  the 
drill  is  dull,  have  a  tendency  to  clog  up  the  hole  and  wedge 
the  drill,  thus  causing  it  to  break.  On  the  other  hand,  the 
short  chips  made  with  the  drill  when  it  is  sharp  clear  them- 
selves freely  without  any  disposition  to  clog. 

A  further  idea  of  the  exceptionally  high  rate  at  which  the 
preceding  exhibitions  were  conducted  will  be  gained  from 
the  fact  that  at  this  rate,  621  pounds  of  chips  would  have 
been  made  per  hour,  which  is  equivalent  to  over  three  tons 
of  chips  in  a  ten-hour  day.  However,  as  a  machine  for  con- 
verting metal  into  chips,  the  following  record  which  this  ma- 
chine established  in  drilling  cast  iron  is  even  more  remark- 
able. A  3-inch  twist  drill  running  at  343  R.  P.  M.  with  a  feed 
of  0.061  inch  per  revolution,  was  driven  through  a  cast-iron 
■block  41/2  inches  in  thickness  twelve  times  without  the  neces- 
sity of  re-grinding.  After  drilling  twelve  holes  at  this  rate, 
the  supply  of  material  was  exhausted  so  that  the  test  could 
not  be  continued,  but  the  drill  was  still  in  good  condition, 
showing  no  necessity  for  re-sharpening.  The  amount  of  chips 
made  under  these  conditions  seems  almost  unbelievable,  as  it 
would  amount  to  2310  pounds  per  hour,  or  over  llVo  tons  in 
a  ten-hour  day. 


led  by  Chips  as  Drill  became  Dull 
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In  conducting  these  exhibitions,  none  of  the  drills  were 
broken  and  this  tact  naturally  leads  one  to  inquire  how  this 
was  possible  under  such  severe  operating  conditions.  It  could 
only  be  done  on  a  machine  combining  great  rigidity  of  con- 
struction with  an  abundance  of  power.  The  factor  of  prime 
importance  in  the  elimination  of  broken  drills  is  to  have  the 
machine  absolutely  rigid.  If  there  is  any  spring  between  the 
upper  part  of  the  machine  and  the  table,  the  drill  will  not 
start  cutting  until  the  pressure  is  sufficient  to  overcome  this 
strain,  after  which  the  feed  is  practically  constant  until  the 
point  of  the  drill  breaks  through.  The  resistance  to  the  pene- 
tration of  the  drill  is  then  removed  and  if  there  is  any  spring 
in  the  parts,  it  causes  the  drill  to  "hog  in."  The  sudden 
increase  in  torsional  strain  produced  in  this  way  fre- 
quently causes  the  drill  to  break.  Another  condition  that  re- 
sults in  broken  drills,  which  is  also  brought  about  by  the 
same  spring  in  the  parts  referred  to,  is  that  any  movement  of 
the  table  in  relation  to  the  upper  part  of  the  machine  causes 
the  spindle  to  be  thrown  out  of  alignment,  with  the  result 
that  the  drill  tends  to  bend  and  cramp  in  the  hole.  If  the 
hole  is  deep,  this  is  frequently  the  cause  of  breaking  the 
drill,  even  though  its  cutting  edges  are  perfectly  sharp.  It 
•will  be  evident  from  Fig.  1  that  the  construction  of  the 
Colburn  drill  press  is  exceptionally  massive,  so  that  strain  is 
effectually  eliminated.  The  provision  of  ball  bearing  journals, 
helical  driving  gears  on  the  spindle,  and  feed  gears  running 
in   oil,  affords  the  greatest  possible  smoothness  of  operation. 

RECENT  LEGAL  DECISIONS  INVOLVING 
MACHINERY 

A  careful  analysis  of  recent  court  decisions  has  been  made, 
and  the  result  is  given  herewith  for  the  benefit  of  the  readers 
of  Machixery.  All  necessary  references  to  court  records  are 
given  in  each  case. 

Sales  ol  Machinery  on  Open  Account 

(Federal)  Where  certain  goods  were  sold  by  the  claimant 
to  the  bankrupt  on  open  account,  the  title  vested  in  the  bank- 
rupt at  once,  and  the  relation  of  debtor  and  creditor  created, 
80  that  on  bankruptcy  intervening  the  seller  could  not  rescind 
the  sale  and  recover  the  goods. — In  Re  CaUIweU  M(iih\ncr]i 
Co.    215  Fed.    .i28. 

Injurs'  Caused  by  Salesman  in  Demonstrating-  Machine 

(Federal)  Defendant  sold  certain  paper  cutting  machines 
to  be  erected  by  it  in  a  printing  office  in  another  city,  and 
sent  an  agent  to  install  the  same.  Almost  as  soon  as  the 
last  machine  had  been  set  up  the  agent  started  to  return,  but 
before  his  train  had  left  was  sent  for  by  the  purchaser  be- 
cause plaintiff,  who  was  to  operate  one  of  the  macliines,  could 
not  make  it  work  properly.  He  returned,  and  the  evidence  as 
to  what  was  done  was  in  some  conflict,  but  in  explaining  the  • 
operation  of  the  machine  to  the  foreman,  the  agent  moved  the 
lever,  which  caused  the  cutter  to  fall,  and  plaintiff's  hand 
was  caught  and  cut  off.  There  was  evidence  for  plaintiff 
that  the  machine  had  not  been  tested  to  its  capacity,  and 
wrs  not  in  complete  running  order;  that  plaintiff  was  directed 
to  do  certain  things,  and  that  the  agent  himself  made  further 
adjustments.  Held,  that  It  was  not  error  to  submit  to  the 
Jury  the  question  whether  the  agent,  when  he  moved  the  lever, 
was  acting  for  defendant,  and  not  for  the  purchaser,  and 
within  hla  authority  as  defendant's  agent.  The  Jury  found 
for  p\a\iHin.—Sr]iholrl  Mnrhinc  Co.  v.  Fcchan.  21  i  Frd.  915. 
MIsHtatements  In  SpecKtcutlons 

(Federal)  That  the  specincatlon  makes  exnggernted  or 
unwarranted  stntementa  na  to  the  capabilities  of  the  inven- 
tion, even  conceding  that  an  Infringer  can  interpose  that  as 
a  defense,  does  not  render  the  patent  invalid,  unless  the 
statements  were  made  fradulently,  and  the  patentee  was  a 
partjr  thereto.— I'nivrrsal  Tobacrn  Mnrhinc  Co.  r.  Unrg/rldt 
8.  M.  Co.   2/.5  Fed.     II.;. 

HolatlnR'  Apparntun  Held  Infrlnired 

(Federal)  In  a  suit  charging  the  Infringement  of  nn  In- 
vention having  relation  to  an  improvement  In  hoisting  ap- 
paratus which  Incluiles  a  pair  of  superimposed  engines,  the 
defense  was  mado  that  no  Infringement  existed  for  the  reason 
that  the  apparatus  In  question  was  a  mmblnallon  nf  features 


which  had  in  the  past  existed  in  other  apparatus.  The  evi- 
dence established  the  fact  that  the  combination  was  nothing 
more  than  the  placing  of  two  engines  one  on  top  of  the 
other,  each  operating  independently,  and  that  such  engines 
individually  were  covered  by  previous  patents.  The  Court 
held  that  to  constitute  a  combination  it  is  essential  that 
there  should  be  some  joint  operation,  performed  by  the  ele- 
ments producing  a  result  due  to  their  joint  and  cooperating 
action,  while  in  an  "aggregation"  there  is  a  mere  adding 
together  of  separate  contributions,  each  operating  independ- 
ently of  the  others.  The  apparatus  in  question  must  be  con- 
sidered to  be  an  "aggregation"  rather  than  a  combination, 
simply  for  the  reason  that  the  engines  contained  in  it  operate 
separately  and  independently  to  each  other.  The  plaintiff's 
cn.i^ine  must  be  held  infringed  by  defendant's  hoisting  appar- 
atus. Decree  for  plaintiff. — Mead  Morrison  Mfg.  Co.  v.  Exeter 
Machine  Works.    215  Fed.    731. 

Indivisible  Contract  of  Sale 

(Ohio)  A  written  contract  for  the  sale  of  several  articles 
of  machinery  for  a  sum  in  gross  is  indivisible  except  by  sub- 
sequent agreement  of  the  parties,  and  the  seller  cannot  re- 
cover the  contract  price  or  any  part  thereof  unless  he  sub- 
stantially performs,  or  tenders  performance  of,  all  the  terms 
of  the  contract  on  his  part  to  be  performed. 

Where  a  contract  for  the  sale  of  machinery  specifically  pro- 
vides for  the  manner  and  method  of  delivery,  the  seller  has 
no  right  or  authority  to  impose  other  or  further  conditions 
precedent  to  delivery  than  those  named  in  the  contract. — 
Petersburg  Fire  Brick  if  Tile  Co.  r.  American  Clay  Machinery 
Co.    lOG  X.  E.  3.i. 

May  Enjoin  Infring-ement 

(New  York)  A  manufacturer  who  produces  a  machine  of 
recognized  excellence  in  the  market,  and  stamps  the  same 
with  his  trade  name  or  mark,  acquires  a  property  right  in  it 
which  the  law  will  protect  from  infringement. — Payn's  Sons 
Co.  V.  Payette.   l.'iO  jY.  Y.  S.  IS). 

Belt  Shifters  must  be  Provided 

(Kansas)  The  State  Factory  Act  of  Kansas  (Gen.  Stat. 
1909,  sec.  4679)  provides  that  belt  shifters  shall  be  provided 
in  all  manufacturing  establishments  in  which  machinery  is 
used  and  that  machines  shall  be  operated  with  loose  pulleys 
when  practicable.  In  construing  this  act  the  Kansas  courts 
liave  held  that  the  l;iw  must  be  strictly  complied  with,  and 
substitutes,  no  matter  how  safe  and  convenient,  will  not  ba 
considered  a  compliance  with  the  law. — Rank  v.  Kansas  City 
Packing  Bo.r  Co.   J  >i2  Pac.  '.>',2. 

Subject  of  Protection 

(Federal)  To  entitle  a  complainant  manufacturer  to  pro- 
tection against  the  use  of  its  unpatento.l  machines  and 
methods  by  others,  it  must  appear  that  they  are  in  fact 
secret,  and  it  is  not  entitled  to  an  injunction  to  restrain  the 
use  of  machines  copied  from  its  own  by  another  manufacturer, 
which  obtained  its  information  respecting  the  same  from 
former  employes  of  complainant,  who  were  not  informed  and 
had  no  knowledge  that  the  same  were  secret.— //urn i//o»  Mfg. 
Co.  V.  Tuhbs  Mfg.  Co.   2 Id  Fed.   ',01. 

Duty  o(  Foreman  Havlnir  Charire  of  Machinery 

(Federal)  A  foreman,  having  charge  of  and  controlling 
workmen,  is  presumed  to  ob.serve  the  presence  or  absence  of 
proper  safety  appliances  and  to  know  the  danger  of  working 
at  rapidly  revolving  machinery  without  such  appliances,  and 
It  Is  his  duty  to  warn  those  working  under  his  direction  and 
control  of  dangers  not  obvious  to  them. — Russell  v.  Champion 
Fiber  Co.   21  i  Fed.  .''(■'.?. 

Implied  Warranty  In  Sale  of  Machinery 

(Kentucky)  Where  plalntifT  purchased  a  certain  piece  of 
machinery,  and  it  proved  Inadequate,  plaintiff's  retention  of 
the  machine  for  about  sixty  days  during  which  time  he  thor- 
oughly tried  It,  and  It  was  repaired  and  adjusted  by  experts 
from  th(>  seller,  was  not  such  a  delay  as  to  preclude  him  from 
rescinding  the  contract  of  purchase.  Where  a  seller  contracts 
to  supply  a  piece  of  machinery  to  be  applied  to  a  particular 
purpose,  and  the  buyer  necessarily  trusts  to  his  skill  or  Judg- 
ment, there  Is  an  Implied  warranty  that  the  machine  will 
reasonably  perform  the  duly  for  which  it  Is  to  be  applied. — 
Intrrnalinnal  Harrester  Co.  v.  Hran.    111!'  S.  W.  .^  >.''. 
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OPERATION  OF  GRINDING  WHEELS  IN  MACHINE  GRINDING* + 


APPLICATION    OF    MATHEMATICAL   ANALYSIS    TO    THE    PROBLEMS    OF    WHEEL    AND    WORK    SPEEDS    IN    GRINDING 


LONG  experience  in  the  use  of  grinding  wheels  has  estab- 
lished facts  regarding  the  action  of  such  wheels  when 
used  on  modern  grinding  machines.  These  facts,  how- 
ever, have  been  stated  only  as  empirical  rules.  Such  rules 
are  easily  forgotten  or  confused  by  operators  because  they  are 
not  related  in  any  obvious  way  to  any  known  principles  by 
which  results  may  be  predicted.  For  example,  what  is  the 
effect  upon  a  wheel  of  increasing  the  speed  of  work,  or  of  in- 
creasing the  diameter  of  the  work,  or  of  diminishing  the  di- 
ameter of  the  wheel?  The  following  analysis  of  the  action  of 
the  grinding  wheel  when  operating  upon  cylindrical  or  plane 
surface  work,  reveals  a  principle  which  leads  at  once  to  the 
answers  to  questions  like  those  in  the  preceding  sentence. 
In  all  cases  the  term  "speed,"  whether  referring  to  work  or 
to  wheel,  means  peripheral  speed. 


but  each  acts  in  the  same  manner  as  the  single  grain  we 
have  considered.  The  grain  depth  of  cut  of  each  particle, 
however,  will  be  the  distance  WS  divided  by  the  number  of 
cutting  grains  or  particles  in  action  at  once,  or  the  number 
between  0  and  Q.  When  a  grinding  wheel  is  working  properly, 
we  may  consider  the  abrasive  grain  in  the  wheel  as  cutting 
small  chips  from  the  work,  and  the  surface  of  the  work  as 
cutting  or  wearing  away  the  bond  of  the  wheel.  Now,  it  is 
quite  evident  that  the  greater  the  grain  depth  of  cut,  the  more 
effective  will  be  the  action  of  the  work  upon  the  bond  of 
the  wheel.  So  long  as  the  bond  is  being  worn  away  just  as 
fast  as  the  abrasive  grains  of  the  wheel  are  being  worn 
down,  the  wheel  will  continue  to  work  well.  If  the  bond  is 
cut  away  too  rapidly,  the  wheel  will  appear  too  soft,  and  will 
wear   away  too   rapidly.     If   the   cutting   grains   wear   down 


Fig.    1.     Actu 

In  Fig.  1  let 

C  =  the  center  of  the  wheel ; 
c  =  the  center  of  the  work; 

OP  =  the  radial  depth  of  cut; 

OQ  =  the  arc  of  contact  of  wheel  and  work. 

Each  of  these  dimensions  is  much  exaggerated  in  the  figure, 
the  real  dimensions  in  actual  work  being  exceedingly  small. 
The  arrows  indicate  the  direction  of  motion  of  wheel  and 
work,  respectively.  Assume  for  a  moment  that  there  is  but 
one  abrasive  grain  or  cutting  point  in  the  surface  of  the 
wheel,  and  that  this  one  grain  is  at  0.  On  account  of  the 
revolution  of  the  wheel,  the  point  0  will  move  to  Q  in  a  cer- 
tain time,  but  on  account  of  the  revolution  of  the  work,  the 
point  Q  on  the  work  will  move  toward  P,  to  the  point  W.  As 
the  speed  of  the  work  is  usually  very  much  less  than  the 
speed  of  the  wheel,  this  distance  QW  will  be  much  less  than 
OQ.  The  cutting  point  will  remove  from  the  work  a  chip 
represented  by  OQW.  From  the  outline  or  shape  of  the  chip 
it  appears  at  once  that  when  the  cutting  point  begins  to  act 
at  0,  its  depth  of  cut  is  nothing,  but  that  the  depth  of  cut  of 
the  grain  increases  gradually  to  its  maximum  WS.  As  the 
abrasive  grain  in  a  grinding  wheel  is  set  or  fixed  in  the  bond 
of  the  wheel,  it  is  clear  that  the  deeper  the  grain  cuts  into  the 
work,  the  more  the  bond  will  be  disturbed,  or  worn  away. 
The  distance  W8  will  be  called  the  maximum  grain  depth  of 
cut,  or,  for  brevity,  the  grain  depth  of  cut.  Of  course,  there 
are  actually  a  number  of  cutting  particles  between  0  and  Q, 

•  Paper  to  he  read  by  George  I.  Alden  before  the  American  Society  oC 
Mechanical  Engineers.   New  Yorli  City.  Deceniljer.  1-4.  1914. 

t  For  additional  information  on  grinding  see  "Seloctlon  of  Wheels  for 
Cylindrical  Grinding,"  October,  1914;  "Kfflcient  Production  of  Cylindrical 
Work,"    December,    1912,    and    other   articles    there    referred    to. 


Fig.    2. 

faster  than  the  bond  is  cut  or  worn  away,  the  face  of  the 
wheel  will  become  glossy,  and  the  wheel  will  not  cut  freely. 
These  considerations  lead  directly  to  the  conclusion  that  the 
action  of  a  given  wheel  on  a  given  kind  of  work  is  almost 
entirely  dependent  upon  the  grain  depth  of  cut.  If  the  grain 
depth  is  too  great,  the  wheel  wears  away  too  rapidly.  If  the 
grain  depth  is  too  small,  the  wheel  may  glaze.  It  is  there- 
fore important  to  know  how  the  grain  depth  of  cut  may  be 
regulated. 

Referring  again  to  Fig.  1,  it  appears  that  WS  will  increase 
if  QW  increases  and  vice  versa;  but  QW  depends  upon  the 
speed  of  the  work.  Therefore  if  the  speed  of  the  wheel  re- 
mains constant,  and  the  speed  of  the  work  increases,  WS  will 
increase.  The  correct  working  of  the  wheel  therefore  depends 
upon  the  relation  of  QW  to  OQ,  or  upon  the  relation  of  work 
speed  to  wheel  speed.  If  the  wheel  speed  and  all  other  con- 
ditions except  work  speed  remain  constant,  the  grain  depth 
will  increase  as  the  work  speed  increases,  and  diminish  as  the 
work  speed  diminishes.  Also  the  work  speed  and  all  other 
conditions  except  wheel  speed  remaining  constant,  the  grain 
depth  of  cut  will  increase  as  the  wheel  speed  diminishes  and 
vice  versa. 

Effect  of  Changres  in  Diameter  of  Wheel  or  Work 

In  Fig.  2,  let 

C  =  the  center  of  a  grinding  wheel ; 
Ci  =  center  of  a  smaller  grinding  wheel; 
c  =  the  center  of  work. 

Suppose  the  wheel  the  center  of  which  is  at  C,  to  have  worn 
down  until  its  center  is  at  C„  the  work  diameter  remaining 
the  same.     Let  the  radial  depth  and  work  speed  also  remain 
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constant.  This  insures  the  same  rate  of  production  in  each 
case.  Let  the  wheel  speed  also  be  the  same  in  each  case.  It 
will  be  seen  from  Fig.  2  that  the  smaller  wheel  will  have  a 
shorter  arc  of  contact  with  the  work  than  has  the  larger 
wheel,  or  that  OQ,  is  less  than  OQ.  Since  the  wheel  speed  in 
both  casts  is  assumed  to  be  the  same,  the  number  of  chips 
cut  from  the  work  each  minute  will  be  the  same;  but  as  the 
chips  cut  by  the  smaller  wheel  are  shorter,  and  as  the  volume 
of  all  the  chips  cut  each  minute  is  the  same,  it  follows  that 
the  thickness  of  the  chips  cut  by  the  smaller  wheel  is  greater 
than  the  thickness  of  the  chips  cut  by  the  larger  wheel.  In 
other  words,  the  grain  depth  of  cut  increases  as  the  wheel  di- 
ameter diminishes.  Therefore  the  bond  should  wear  away 
faster  as  the  wheel  gets  smaller,  and  the  smaller  wheel  should 
appear  softer. 

In  many  cases  as  the  wheel  wears  down,  the  speed  of  the 
wheel  is  allowed  to  diminish,  and  when  this  is  the  case  the 
grain  depth  of  cut  will  be  increased  on  account  of  the  dim- 
inished wheel  speed,  as  well  as  because  of  the  smaller  wheel. 
Following  the  same  line  of  reasoning,  it  is  easily  shown  that 
if  the  work  diameter  is  increased  (all  other  factors  remain- 
ing the  same)  a  longer  chip  will  be  cut  from  the  work,  and 
as  the  number  and  volume  of  chips  remain  constant  for  each 
unit  of  time,  the  thickness  of  the  chips  must  diminish,  or  the 
grain  depth  must  be  less.  Therefore  a  wheel,  other  condi- 
tions being  the  same,  should  appear  harder  as  the  diameter 
of  the  work  increases.  A  proper  increase  of  work  speed  on 
the  larger  work  will  bring  up  the  grain  depth  of  cut  to  what 
it  was  on  the  smaller  work. 

Summarizing  these  conclusions,  to  which  we  are  led  by 
purely  theoretical  considerations,  we  can  say: 

1.  Other   factors   remaining   constant,   increase   of   work 

speed  increases  grain  depth  of  cut,  and  makes  a 
wheel  appear  softer. 

2.  Similarly,  a  decrease  of  wheel  speed  increases  grain 

depth  of  cut. 

3.  Similarly,   diminishing  the  diameter  of  the  grinding 

wheel  increases  grain  depth  of  cut,  and  increasing 
the  diameter  of  the  wheel  decreases  grain  depth  of 
cut. 

4.  Similarly,   making  the  diameter  of  work   smaller  in- 

creases grain  depth  of  cut.  Conversely,  making 
the  diameter  of  work  larger  makes  grain  depth  of 
cut  smaller. 

In  the  above  analysis  no  account  has  been  taken  of  certain 
factors  that  no  doubt  modify,  to  a  degree,  the  results  arrived 
at.  For  example,  chips  cut  from  the  work  by  the  abrasive 
particles  of  the  grinding  wheel  are  not  entirely  free  to  escape. 
Referring  to  Fig.  1,  the  arc  OQ  will,  in  practice,  contain  sev- 
eral cutting  points,  so  that  several  chips  are  in  the  process 
of  being  cut  off  at  once.  Before  these  chips  all  escape,  some 
of  them  may  be  forced  into  spaces  between  the  cutting 
particles  in  the  face  of  the  wheel,  causing  the  wheel  to  "load." 
This  loading  may  at  times  be  such  as  greatly  to  reduce  or 
even  practically  to  destroy  the  cutting  quality  of  the  wheel. 
Even  though  the  wheel  does  not  "load,"  the  presence  of  loose 
chips  of  metal  between  the  wheel  and  the  work  may  impair 
the  cutting  action  of  the  wheel  or  the  quality  of  the  ground 
surface  produced;  but  the  four  conclusions  given  In  the  pre- 
ceding paragraph  are  recommended  as  giving  correct  relative 
results. 

In  applying  the  principle  that  grain  depth  of  cut  is  the 
main  factor  In  all  the  phenomena  of  a  good  grinding  wheel. 
It  must  be  remembered  that  the  correct  relative  speeds  of 
work  and  of  wheel  must  be  found  by  trial  for  each  wheel  and 
each  kind  of  work.  When  this  has  been  done,  the  principle 
of  grain  depth  of  cut  will  enable  one  to  know  the  direction 
In  which  to  make  the  changes  of  work  speed  or  wheel  speed, 
to  adapt  the  wheel  to  changes  In  Its  own  diameter,  or  to  other 
Rlzts  of  the  same  kind  of  work. 

Flnlshinir 

Thus  far  It  has  been  assumed  that  the  object  of  grinding  is 
to  remove  stock  rapidly  or.  In  other  words,  to  get  a  high  rate 
of  production.  Often,  however,  the  character  or  finish  of  a 
ground  surface  is  of  primary  Importance.  From  the  point 
of  view  of  grain  depth  of  cut,  we  should  reason  that  to  get 
a  very  smooth  surface  by  grinding,  the  grain  depth  of  cut 


should  be  very  small,  and,  therefore,  that  the  work  speed 
should  be  relatively  slower  for  finishing  than  for  roughing. 
That  the  bond  may  be  worn  away  by  a  very  small  grain 
depth  of  cut,  we  should  expect  that  generally  a  softer  wheel 
would  be  used  for  fine  finishing  than  for  roughing.  A  very 
hard  glazed  wheel  may  sometimes  produce  a  mirror-like  sur- 
face on  the  work,  the  action  in  this  case  being  a  sort  of 
burnishing  process. 

Mathematical  Analysis 
A  general  equation  for  grain  depth  of  cut  may  be  obtained 
as  follows:     Referring  again  to  Fig.  1,  let 

OQ  =  I  =  arc  of  contact  of  wheel  and  work ; 

n  =  number  of  cutting  particles  per  unit  length  of  cir- 
cumference of  wheel; 
V  ^  surface  velocity  of  the  wheel ; 
V  ^  surface  velocity  of  the  work ; 

T  =  time  it  takes  point  on  wheel  to  go  from  0  to  Q  and 
also  time  it  takes  point  on  work  to  go  from  Q 
to  W; 
d  =  grain   depth  of  cut. 
Then 

1 
l  =  VT  OT  r  =  —  (1) 


QW  =  vT 
nd 

WS  =  vT  sin   (A  +  B) 
W8        vT 

d  = =  ■ -sin   (A  +  B) 

nl  nl 

Substituting  T  from  (1) 


V 


Vn 


sin   (A  +  B) 


(2) 
(3) 
(4) 

(5) 


Equation  (5)  shows  that  the  radial  depth  of  cut  varies 
directly  as  work  speed;  inversely  as  wheel  speed;  and  di- 
rectly as  sin  (.1  +B).  To  give  the  reader  an  idea  of  the 
dimensions  of  some  of  the  quantities  entering  into  Equation 
(5)  and  also  a  means  of  determining  from  (5)  the  change  in 
grain  depth  of  cut  due  to  changes  in  radial  depth.  Table  I 
giving  lengths  of  arcs  of  contact  of  wheel  and  work  for  three 
different  diameters  of  wheels,  and  Table  II  giving  the  values 
of  sin  (A  +  B)  for  the  dimensions  of  wheel  and  arcs  of  con- 
tact given  in  Table  I,  are  appended. 

TABLE    I       ARCS    OF    roNT.\CT 


Rat 

i.  Depth 
f  Cut, 
nches 

0.0005 

0.001 

O.0O15 

0.002 

O.OOZS 

0.003 

Work 
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0  OI.IS 
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oTislfT 

().0.S7n 
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0.0807 

_ 

1 

0.0212 

0  0318 

0  0373 

0.0429 

0.04.82 

0.0,->2fi 

1 

2 

0  0291 

0.0413 

0.0.">07 

0.0.-1,84 

0.0654 

0  0711 

S 

il 

0.0346 

0. 04110 

O.IMMMt 

0.0692 

0.0775 

0.084.S 

j: 

4 

0.0386 

0.0547 

0.0689 

0.0775 

0.0866 

0.0949 

■S 

6 

s 

0.0448 

0.0634 

0.0774 

0.0894 

0.1001 

0.1095 

X' 

0.0775 

0.I0U5 

0.1342 

0.1  ray 

0.1732 

0.1898 

i 

1 

0.0220 

0.0311 

0.0377 

0.0436 

0.04.85 

o.o.n.T! 

2 

0  ooim 

0.0428 

0.(W21 

00598 

0.0<169 

0  073,"> 

1 

:! 

(i.o:ii!2 

0,0.">04 

0  0620 

0  0717 

0.0,801 

0.OS7S 

^ 

4 

0.0401 

o.o:>74 

0  (M!l)9 

0.0810 

0.09OO 

0.09911 

.c 

n 

8 

0.0477 

0.0672 

0.(W24 

0.09.50 

0.1061 

0.1162 

i. 

12 
24 

XI 

0.0048 

0.1341 

0.  |(i:i8 

0   IN9T 

0,2121 

0  2324 

1 

II  li',".i| 

(1  (i|-.':i 

n.i'.">','l 

II  mill  1 

ll.OliIti 

II  UTI'J 

1 

:i 

o.o:i)i4 

0  (».-.iri 

0.06:11 

0.0728 

0.(V814 

0.0892 

is 

1 

o.o.j(i7 

o.o,->.sa 

0.0714 

0  0827 

0.0925 

0.1013 

1! 

0.0489 

O.tMllM 

0.0846 

0  0977 

0  1095 

0.1 1S9 

1 

8 

o.o.'i4n 

0.0773 

0.  Oil  17 

0.  lll'.Ci 

0.1224 

0.i:i40 

12 

0,0«3I 

0.08n.'i 

0. 1093 

0.1264 

0.1413 

0.1, >19 

"' 

Jl 

0  11777 

0.1 0!t.-. 

0   i:U2 

0.1, -.49 

0.1731 

0   ISHfi 

' 

0  KiliT 

O.l.Vt.s 

0.1S»(1 

0  2189 

0.2I4.>< 
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Values  of  sin  (A  +  B).  To  show  how  grain  depth  varies 
by  the  changes  of  radial  depth  in  special  cases,  three  examples 
are  computed  with  the  following  results. 

Example  1.     iJ  =  9  inches;  r  =  4  inches. 
Radial  depth  0.0015;   sin   (A  +  B)  =0.03285. 
Radial  depth  0.003;  sin  (A  +  B)  =  0.04650. 
In   this   case   double  radial   depth   gives  an   increase  of  only 
about  40  per  cent  in  grain  depth. 

Example  2.    i?  ^  9  inches;  r  =  2  inches. 

Radial  depth  0.0015;   sin    (A  +  B)  =  0.04271. 
Radial   depth   0.003;    sin    (A  +  B)  =  0.06051. 
Increase  of  about  40  per  cent. 

Example  3.     i?  =  9  inches;   r^l  inch. 

Radial    depth    0.0015;     sin     (A  +  B)  =  0.05793. 
Radial   depth   0.003;    sin    (A  +  B)  =  0.08167. 
Increase  of  about  41  per  cent. 

Examples  might  be  multiplied,  but  those  cited  are  suf- 
ficient to  show  that  increase  of  radial  depth  does  not  in- 
crease grain  depth  in  the  same  proportion  as  the  radial 
depth  increases.  In  the  first  example,  doubling  the  radial 
depth  gives  only  about  40  per  cent  increase  in  grain  depth. 


Resuming    the    equation    d  =^ 


sin     (A  +  B)     which     is 


Equation  (5),  we  see  that  if  sin  {A -{- B)  Is  increased  say 
40     per     cent    by     doubling     the     radial     depth,     we     might 

V 

diminish    —    by    about    30    per    cent    without    changing    the 

y 

grain  depth;  but  these  changes,  which  have  not  varied  the 
theoretical  value  of  grain  depth  d  have  increased  the  rate 
of  production  40  per  cent.  This  indicates  that  production 
may  be  increased  without  increasing  grain  depth  of  cut, 
by  increasing  the  radial  depth  of  cut,  and  at  the  same  time 
diminishing  the  work  speed  a  less  per  cent  than  the  radial 
depth  is  increased.  In  practicing  this  method  of  increas- 
ing production  it  is  assumed  that  the  work  and  the  machine 
are  reasonably  rigid. 

Summary 
All  the  above  results,  which  have  been  obtained  from 
purely  theoretical  considerations,  are  based  on  the  principle 
that  the  successful  working  of  a  grinding  wheel  depends  upon 
securing  in  its  operation  the  correct  grain  depth  of  cut  for 
that   particular   wheel   on    a   specified   kind   of   work.     It   re- 

TABLE  II.     SIN    {A    -    B) 


Rad 

.  Depth 

i 

o 

Cut. 

0-0005 

0.001 

0.0015 

0.002 

0.0025     ;      0.003 

Inches 

1 

1 

Work 

Diam., 

Sin  (A  +  B) 

1 

Inches 

0  06581 
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■3 

1 

0.04fiS(i 
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0.10439 
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J3 
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J 

6 

8 
12 
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24 

X 
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0.01826 

0  02236 

0.02582 

0.02886 

0.03162 

1 

0.06394 

0.06.596 

0.07948 

0.09210 
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0.11224 

2 

0.03:^21 

0 . 04751 

0  05793 
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0.07430 
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"^ 

3 
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0.()557S 
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j3 

4 

0.0244S 
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6 

8 
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J 
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0.01490 
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mains  for  expert  users  of  wheels  to  decide  from  practice  the 
correctness  of  these  theoretical  results.  "While  the  matter  of 
clearance  and  of  the  unequal  diameters  and  irregulp.r  arrange- 
ment of  the  abrasive  grains  may  modify  to  some  degree  the 
theoretical  results,  it  is  confidently  believed  that  the  theory 
based  on  the  idea  of  grain  depth  of  cut  will  always  lead  in 
the  right  direction,  and  that  it  gives  to  empirical  rules  for 
changes  of  work  and  wheel  speeds,  a  rational  basis,  and  af- 
fords the  operator  an  opportunity  to  do  by  thought  and  reason 
what  heretofore  he  has  done  by  memory  alone. 

This  brief  paper  may  suggest  a  line  of  investigation  which, 
with  the  aid  of  sufficient  data  from  practical  experience,  will 
lead  to  some  definite  directions  for  the  use  of  standard  grind- 
ing wheels  on  cylindrical  and  plane  surface  work. 


THE    MICROMETER    CALIPER    AS  A 
MACHINE   SHOP   GAGE 

SOME    REMINISCENCES    AND    IDEi>.S    OF    A    "WELL-KNOWN 
MANUFACTURER    OF    MEASURING    TOOLS 

BT  J.  T.    SLOCOMB't 

My  first  experience  in  a 
machine  shop  was  in  1881 
at  Bangor,  Maine.  It  was 
in  a  shop  devoted  to  general 
saw  mill  work  and  to  all 
sorts  of  jobbing.  "We  had  a 
great  variety  of  fits  to  make, 
often  having  to  bore  a  hub 
for  a  driving  fit  on  a  shaft 
that  was  miles  away  from 
the  shop.  "We  were  not 
provided  with  hydraulic 
presses,  screw  presses  or 
much  of  anything  else  in  the 
line  of  convenience.  The 
only  way  of  forcing  fits  was 
with  sledge  hammer,  driv- 
ing on  a  wooden  block.  If  a  hub  was  forced  part  way  on  and 
stopped,  it  was  likely  to  make  a  lot  of  trouble.  These  things 
led  me  to  a  strong  belief  that  something  bstter  than  the 
calipers  wo  were  using  would  be  a  godsend  to  shops  of  our 
kind.  In  1885  I  went  to  work  for  the  Brainard  Milling  Ma- 
chine Co.  in  Hyde  Park,  Mass.,  and  it  was  there  I  saw  the  first 

micrometer  caliper.   In  a  conversation  one  day  with  Mr.  M ■ 

he  asked  if  I  had  ever  seen  a  micrometer,  and  then  produced 
one  from  his  kit  where  he  had  it  carefully  nested  in  some  clean 
cotton  waste.  He  told  me  it  was  a  good  tool  to  find  odd  sizes  of 
wire  with.  This  started  me  to  thinking  and,  as  my  experience 
had  not  included  wire  work,  I  naturally  begrn  to  associate 
this  new  magnifying  gage  with  general  machine  shop  work. 

About  a  year  later,  I  went  to  work  for  the  Brown  &  Sharpe 
Mfg.  Co.  at  Providence,  R.  I.  Although  the  B.  &  S.  Co.  had 
been  making  these  calipers  in  small  sizes  for  fifteen  years  or 
more,  it  seemed  that  for  general  machine  work  they  had  not 
fully  appreciated  their  value.  One  of  the  foremen  had  a  two- 
inch  micrometer  that  he  had  made  himself,  and  said  he 
graduated  it  with  a  monkey  wrench.  This  caliper  was  the 
most  borrowed  tool  I  ever  saw,  which,  of  course,  went  to 
show  the  demand  for  such  a  tool  in  that  shop.  Several  years 
later  through  one  of  the  queer  turns  of  fate,  I  found  myself 
associated  with  a  small  manufacturing  business.  In  the 
summer  of  1S92  or  1893  we  were  struggling  along  under  a 
panicky  business  condition,  a  time  which  will  be  remembered 
by  a  great  many.  The  lack  of  regular  work  at  that  time 
gave  me  plenty  of  opportunity  to  make  plans,  and  then  the 
old  idea  of  an  improved  machine  shop  gage  began  to  take 
form  which  resulted  in  the  Slocomb  micrometer.  It  seemed 
that  there  was   a  field   for  these   instruments   in   the   larger 

•  Geiiornl  inannEcr,   J.   T.   Slooomb  Co..   Providence.    R.    I. 

t  J.  T.  Slocomb  was  born  nt  Four  Tails,  Now  Brunswick,  Canada,  In  1814. 
Ills  parents  moved  to  Maine  when  he  was  nn  Infant  and  be  lived  in  Fort 
Fairfield.  Maine,  until  he  was  sixteen  .vears  old,  when  he  wont  to  Bangor 
and  entered  the  employ  of  the  Bangor  Foundry  &  Machine  Co,  as  a 
niacbinlsts'  apprentice.  lie  worked  tliero  four  years  and  then  went  to  the 
Brainard  Milling  Machine  Co.  at  Hyde  Park,  Mass..  afterward  working  for 
short  periods  for  H.  B.  Smith  .Machine  Co.,  Smithville,  N.  J.,  nolvoke 
Miichlne   Co..   Holyoke,   Mass,.    Brown   &   Sharpe  MTg.    Co.,   Providence,    U,    I., 

Hi    the    lihodo    Island    I.oconiotlvo    Works,    Providence,    It,    I,      He   began    the 


J,   T,   Slocomb 


litactu 


of  the  Slocomb   mlcronietei 
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sizes.  The  first  micrometers  undertalcen  were  the  sizes  be- 
tween 3  inches  and  8  inches.  We  found,  however,  that  the 
market  was  not  ready  for  large  sizes  and  for  this  reason 
were  forced  to  make  the  smaller  ones  as  well. 

One  of  our  first  orders  came  from  a  Cleveland  dealer  for 
four  of  the  1-inch  size.  These  tools  were  returned  about  as 
promptly  as  the  mail  could  bring  them,  with  a  long  friendly 
letter  of  advice.  The  advice  was  for  us  to  quit  the  manufac- 
ture of  such  an  instrument  of  precision  with  the  "horseshoe" 
part  finished  in  black  enamel  "where  it  was  necessary  to  be 
nicely  polished."  This  advice  was  mainly  valuable  in  show- 
ing how  micrometers  were  regarded  and  what  wc  had  to  con- 
tend with.  First  came  the  fellow  who  stated  that  the  mi- 
crometer was  too  expensive,  then  the  other  fellow  who  stated 
that  it  led  to  mistakes  and  was  not  to  be  trusted,  and  lastly 
the  party  who  thought  it  was  jewelry.  In  designing  a  mi- 
crometer especially  for  the  machine  shop,  the  matter  of  dur- 
ability as  well  as  accuracy  came  in  for  a  large  share  of  at- 
tention. Then  again,  as  these  tools  were  intended  for  every- 
day service,  a  matter  of  finish  that  was  not  essential  and 
added  to  the  cost  was  omitted.  These  experiences  were  all 
gained  over  twenty  years  ago,  and  I  view  with  considerable 
satisfaction  the  developments  in  this  time.  I  have  a  whole 
lot  of  faith  in  a  thing  that  is  rir/ht  winning  out  if  it  is  per- 
sisted in.  The  importance  of  making  work  to  interchangeable 
sizes  and  the  wonderful  growth  of  automobile  manufacture 
has  been  responsible  in  a  large  way  for  the  extended  use  of 
micrometers. 

There  was  an  idea  common  twenty  years  ago  that  if  a 
lot  of  snap  gages  running  by  even  sixteenths  of  an  inch  were 
provided,  in  some  mysterious  way  all  of  the  variations  would 
adjust  themselves  naturally.  What  really  happened  was  that 
the  variations,  which  were  the  rule,  were  taken  care  of  by 
the  fit-together  method,  and  the  resulting  work  was  not  inter- 
changeable. Looking  at  this  subject  squarely,  there  are  a 
great  variety  of  fits  required,  calling  for  a  great  many  meas- 
urements. A  running  fit  in  a  long  bearing  or  hub  usually  has 
to  have  more  allowances  than  where  the  bearing  or  hub  is 
short,  and  the  same  applies  to  tight  or  force  fits.  Soft  or 
hard  materials,  thick  or  thin  walls  of  hubs,  rough  or  smooth 
surfaces  (whether  ground  or  lapped  or  rough-turned)  and 
the  general  grade  of  work  all  have  a  bearing  on  the  meas- 
urements. In  my  opinion  to  meet  all  of  these  conditions,  the 
micrometer  is  the  most  satisfactory  tool  known  when  it  is 
used  as  it  should  be.  Where  approximate  measurements  are 
necessary  we  use  a  steel  scale  and  read  it  directly  off  the 
work.  This  not  only  shows  that  the  work  is  the  desired 
size,  but  it  shows  hoto  much  larger  or  smaller  it  is,  which 
Is  useful  information.  In  making  a  nice  fit,  the  micrcmetrr 
will  do  the  same  thing  as  the  steel  scale  but  with  the  neces- 
sary refinement.  Do  not  lock  the  micrometer  to  some  size 
and  then  use  it  like  a  snap  gage.  If  you  do,  you  lose  three- 
quarters  of  its  value. 

I  have  not  furnished  a  locking  device  for  the  reason  that 
I  believe  it  detrimental  to  the  best  use  of  the  micrometer 
and  that  It  would  tend  to  hinder  the  general  adoption  of 
micrometers  In  the  machine  shop.  I  make  a  distinction  be- 
tween gaging  and  measuring.  If  you  are  Inspecting — only 
finding  out  If  some  size  Is  or  Is  not  correct  -this  gaging 
might  answer,  but  In  the  making,  where  If  a  size  Is  not 
correct  (which  Is  likely)  you  want  to  know  how  much  stock 
rcmnlns.  then  you  want  to  measure  and  not  gage. 

A  single  micrometer  with  one  Inch  range  will  cover  the 
range  of  about  four  thousand  snap  gages  besides  being  valu- 
able In  many  other  ways.  Some  practice  with  micrometers 
Is,  of  course,  needed  to  get  the  best  results,  but  this  Is  easily 
nttnlned,  and  when  attained  there  Is  no  more  liability  of 
making  mistakes  In  the  reading  than  there  Is  In  the  u.ie  of 
the  ordinary  steel  scale.  A  great  help  to  the  use  of  microm- 
eter calipers  Is  to  have  graduated  fllals  on  all  machine  ad- 
justing screws  for  lathes,  planers,  milling  machines,  grinders 
and  where  fine  adjustments  arc  made.  Thrse  dials  should  be 
graduated  to  read  In  thousandths  Inch  so  that  cuts  can  be 
adjusted  to  conform  with  measurements  as  found  by  the  mi- 
crometer. To  be  sure,  nil  of  these  screws  are  not  accurate 
to  pitch,  but  for  the  small  adjustments  necessary  the  error  Is 
not  enough  to  be  troublesome.     Milling  machines  and  grind- 


ing machines  have  been  provided  with  such  dials  almost  from 
the  first,  but  they  are  just  as  necessary  on  lathes  and  planers. 

In  making  interchangeable  work,  one  way  that  has  been 
in  favor  for  a  good  many  years  is  to  make  a  sample  or  model 
machine,  then  disassemble  the  parts  and  use  these  as  models 
for  duplicating  parts.  This  was  the  only  reasonable  way 
until  the  advent  of  micrometer  calipers.  Today  it  is  perfectly 
feasible  to  put  all  necessary  dimensions  on  a  set  of  drawings 
so  that  a  machine  can  be  duplicated  at  any  time  and  make 
good  fits.  Besides,  this  plan  will  produce  better  results, 
because  measurements  are  stated  on  the  drawings,  but  in  the 
case  of  the  model,  measurements  of  the  model  have  to  be 
made  repeatedly  with  the  consequent  chances  for  making 
errors. 

As  I  stated  before,  it  was  difficult  to  sell  micrometers  above 
the  two-inch  size,  but  now  there  is  a  demand  for  the  large 
sizes  running  as  high  as  36  inches,  and  even  larger.  One 
reason  for  the  demand  for  these  large  calipers  is  that  a  large 
shaft  costs  a  good  deal  of  money,  and  it  is  important  that  the 
greatest  care  be  taken  in  making  tlie  fits,  as  it  costs  a  great 
deal  more  to  spoil  a  large  piece  than  a  small  one.  In  the 
handling  of  these  large  micrometers,  it  has  been  found  a 
help  to  use  a  pulley,  cord  and  weight  over  the  machine  to 
act  as  a  counterweight.  This  arrangement  effects  a  con- 
venience in  liaving  the  micrometer  always  at  hand,  for  the 
weight  can  be  adjusted  slightly  in  excess  so  that  the  caliper 
stays  suspended  over  the  machine  but  within  reach. 

On  first  thought  it  might  appear  that  micrometers  should 
be  made  with  more  than  one-inch  range  each.  There  are 
several  objections  to  this  plan  and  there  is  not  much  in 
favor  of  it.  As  micrometers  are  usually  made,  the  spindle 
or  screw  when  way  down  overhangs  about  1  1/16  inch.  A 
greater  overhang  than  this  causes  some  spring  when  "feel- 
ing" the  caliper  over  the  work.  This,  of  course,  could  be 
provided  for  by  making  the  parts  larger,  but  this  would 
necessitate  making  them  heavier  which  would  be  an  objec- 
tion. The  shorter  screw  is  more  easily  made  accurate  and 
the  accuracy  is  more  easily  maintained  than  in  a  long  one. 
In  shops  where  a  good  many  men  are  employed,  a  large  num- 
ber of  calipers  must  be  furnished,  and  they  may  as  well  be  of 
different  sizes.  Some  of  the  devices  I  have  seen  for  making  a 
micrometer  with  a  two-inch  range  cost  as  much  to  make  as 
two  separate  micrometers.  Sliding  anvils  and  attachments 
are  a  source  of  inaccuracy  through  maladjustments.  In  a 
place  where  extreme  reliability  is  desired,  as  in  micrometer 
calipers,  it  is  best  to  have  them  simple  without  attachments 
and  with  the  least  possible  chance  for  mistakes. 

•  •     « 

STEEL  PUNCHINGS  FOR  BALL  BURNISHING 

A  use  for  small,  round  punchings  that  are  ordinarily  a 
scrap  by-product  when  holes  have  been  punched  in  machine 
steel  has  been  found  by  a  concern  that  does  a  great  deal  of 
ball  burnishing  on  its  goods.  The  punchings  are  used  in  the 
t>iiiibllng  barrels  instead  of  steel  balls.  They  are  first  tumbled 
with  no  work  in  place  and  then,  after  the  corners  have  been 
well  rounded,  the  work  is  put  in  with  the  soap-suds  solution. 
The  claim  Is  made  that  the  burnishing  effect  Is  nearly  aa 
good  as  that  obtained  when  using  hardened  steel  balls,  which 
cost  a  hundred  times  as  much.  Aside  from  the  preliminary 
tumbling,  no  preparation  of  the  scrap  punchings  Is  required 
and  It  Is  only  neoos.sary  to  replace  them  as  they  wear  away. 
The-  inelai  dust  is  carried  away  with  the  soap-suds  solution 
in   whlrh   the   work    la   tumbled.  C.   L.   L. 

•  *     • 

RELATION  BETWEEN  WAGES,  LABOR  SUPPLY 
AND  LAND 

In  a  recent  Consular  ami  Tradf  lictwit.  we  find  the  follow- 
ing statement  relating  to  the  conditions  in  the  Marquesas 
Islands:  "The  average  wage  now  prevailing  In  the  Marquesas 
Is  about  77  cents  a  day,  but  In  times  of  competition  for  a 
limited  supply,  as  when  several  vessels  happen  to  be  In  port 
at  the  same  time.  It  often  goes  as  high  as  J4.  The  labor  prob- 
]rm  here,  as  In  Tahiti.  Is  a  serious  one.  Almost  all 
Marquesans  own  land;  there  are  no  poor,  as  food  Is  obtained 
with  little  effort." 
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A    MACHINE    FOB    GRINDING    STEEL    BALLS    WORKING    ON    A    DIFFERENT    PRINCIPLE    FROM    THOSE    NOW    IN    USE 

BY   CHESTER    L.    LUCASt 

the  diagram  Fig.  3  which  shows  the  grinding  wheel  that  re- 
volves in  one  direction,  and  the  ball  spindle  that  oscillates  and 
revolves  in  the  opposite  direction.  One  of  the  advantages 
claimed  for  the  machine  is  that  the  balls  and  grinding  wheels 
have  a  high  relative  velocity  and  consequently  the  grinding 
operations  are  much  more  quickly  performed. 

Fig.  1  shows  at  A  a  ball  ground  by  the  Tolford  process;  at 
B  a  partly  ground  ball  to  illustrate  the  grinding  principle, 
and  at  C  a  finished  polished  ball.  The  Tolford  ball  grinding 
machine  is  illustrated  from  the  front  in  Fig.  4  and  from  the 
rear  in  Fig.  5;  a  view  of  the  driving  mechanism  for  revolv- 
ing and  Indexing  is  shown  in  Fig.  6;  a  close  view  of  the 
oscillating  chuck  is  shown  in  Fig.  7;  a  diagram  to  illustrate 
the  chuck  and  spindle  mechanism  is  shown  in  Fig.  8;  and  in 
Fig.  9  is  a  diagram  to  illustrate  the  method  by  which  the 
positions  of  the  balls  in  the  chucks  are  changed.  In  general, 
the  machine  somewhat  resembles  a  multiple-spindle  auto- 
matic screw  machine  in  that  it  has  four  work-holding  spindles 
that  automatically  turn  and  index.  In  accordance  with  the 
description  of  the  principle  Illustrated  in  Fig.  3,  its  functions 

are  to  provide 
for  the  carrying 
and  rotating  of 
the  grinding 
wheels,  the  mag- 
netic holding  of 
the  balls  in  os- 
cillating, the  ro- 
ta t  i  n  g  of  the 
chucks  and 
the  oscillating  of 
each  chuck 
through  a  path 
of  sixty  degrees. 
In  addition,  the 
indexing  of  the  ball-holding  spindles  must  be  provided  for  and 
the  changing  of  the  poles  of  the  grinding  operations  must  be 
accomplished. 

Arrangement  of  Ball  Carrying-  and  Grinding-  Spindles 

Referring  now  to   Figs.   4  and   5  which  show  the  machine 

from  front  and  rear  respectively,  It  will  be  seen  that  there 

are  four  spindles  for  holding  the  balls  during  the  grinding. 

These    spindles    may    best   be    traced    from    their    rear    ends. 


Fig,  2.     Diagram  illustrating  General  Principli 
Present-day  Ball   Grinding  Operatloi] 


Fig.    1.     Steel  Balls  ground  ly  Tolford  Process 

THE  blanks  for  steel  balls  are  formed  into  an  approxi- 
mately spherical  shape  from  steel  wire  or  rods,  by  dies 
in  either  a  forging  hammer  or  heading  machine.  The 
steel  is  worked  hot  or  cold,  depending  upon  its  composition, 
the  size  of  the  balls,  and  the  practice  in  the  particular  shop 
where  the  balls  are  being  made.  After  forming,  they  are 
hardened  and  sent  to  the  rough-grinding  machines.  These 
form  them  very  nearly  spherical  in  shape;  then  they  go 
through  a  finish-grinding  operation  that  completes  them. 

The  grinding 
of  steel  balls  is 
an  operation  to 
which  much  at- 
tention has  been 
paid.  At  pres- 
ent, balls  for 
bearings  are 
ground  by  rotat- 
ing them  be- 
tween two  disks, 
one  of  which  is 
usually  of  cast 
iron,  having  con- 
centric rings  or 

grooves  cut  for  seating  the  balls,  and  the  other  a  cup-shaped 
emery  wheel.    The  spindles  of  the  emery  wheel  and  the  cast- 
iron  disk  are  not  in  line;  hence  the  paths  traveled  by  the  disks 
are  eccentric  to  each  other,  giving  the  balls  a  radial  as  well 
as  a  curvilinear  motion.    Fig.  2  illustrates  this  general  princi- 
ple.   The  ball  is  ground  to  shape  and  size  by  removing  the 
metal  by  a  series  of  flat  abrasions,  and  the  rate  of  grinding, 
which  is  governed  by  the  relative  velocity  between  the  balls 
and  the  disks,  is  comparatively  low. 
The  resulting  surface  is  composed 
of    a    succession    of    minute    flat 
faces,  but  these  are  so  very  small 
that  the  ball  is   acceptable   as   to 
shape  and  size. 
The  Tolford  Ball  Grinding-  Machine 

The  Tolford  Co.  of  Hartford, 
Conn.,  recently  designed  and  built 
a  ball  grinding  machine  that  oper- 
ates on  an  entirely  different  prin- 
ciple. The  balls  are  held  indi- 
vidually on  spindles  and  rotated  in 
contact  with  a  grinding  wheel  that 
rotates  in  the  opposite  direction 
and  at  a  much  higher  rate  of 
speed.  The  grinding  surface  of 
the  wheel  is  concaved  to  fit  the 
size  ball  being  ground.  In  addi- 
tion to  being  rotated,  the  ball  is 
oscillated  on  its  axis  while  turn- 
ing. The  three  movements  of  the 
wheel  and  ball  are  illustrated  by 

•  For  Information  relating  to  tlio  niiiiiu- 
f:icturc  of  steel  balls,  refer  to  the  fol- 
lowing articles  previously  published  in 
Machixehy:  "The  Manufacture  of  Steol 
Hulls,"  February.  March  and  April.  ]912; 
"Some  Tools  Used  In  the  Manufacture  of 
Small  steel  Halls,"  August.  1912. 

t  Associate  Editor  of  Machinery. 


Fig.    3.     Diagram    illustrating    Principle 
Tolford  Ball  Grinding  Machine 
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which  are  indi- 
cated at  ^.  At 
the  forward  end 
of  the  machine 
on  each  of  these 
spindles  are 
the  oscillating 
chucks  B.  The 
spindles  rotate 
at  the  same  time 
that  the  oscillat- 
ing chucks  are 
swinging  about 
fulcrums  C,  and 
the  balls  which 
are  held  in  the 
magnetic  chucks 
on  the  ends  of 
the  spindles  are 
rotated  as  well 
as  oscillated,  and 
a  part  of  the 
surface  of  the 
ball  practically- 
equal  to  a  hemi- 
sphere is  worked 
upon  by  the 
grinding  wheel. 
By  looking  carefully  at  Figs.  4  and  5,  some  of  the  balls 
may  be  seen  at  D.  Although  there  are  four  work-holding 
spindles  carrying  balls,  grinding  is  only  performed  on  the 
two  upper  spindles.  The  third  spindle  location  is  used 
for  loading  and  the  fourth  spindle  is  in  the  ejecting  position. 
One  of  the  two  grinding  wheels  is  illustrated  at  E.  and 
in  shape  it  resembles  a  hollow  hemisphere,  as  can  be 
seen  in  Fig.  3.  These  are  carried  by  the  two  upper 
spindles  F.  In  both  Figs.  4  and  .5  one  of  the  spindles 
partly  hides  the  other.  By  means  of  an  overhead  driving 
belt  that  passes  around  the  two  grinding  wheel  spindles  and 
an  intermediate  idler  G.  whose  position  may  be  relatively 
adjusted  by  a  sliding  standard  on  which  it  is  mounted,  the 
spindles  are  revolved.  These  two  driving  spindles  F  are 
mounted  upon  a  carriage  U,  and  this  carriage  advances  and 
recedes  at  proper  intervals  to  provide  a  clear  path  for  the 
work  spindles  while  indexing.  The  method  of  reciprocating 
the  carriage  will  be  touched  upon  later. 

How  the  Various  Movements  are  Secured 
Turning  now  to  the  driving  end  of  the  machine,  best  illus- 
trated by  Fig.  C,  in  which  the  gear  guards  are  shown  re- 
moved, it  will  be  seen  that  the  main  drive  is  received  from 
the  single  pulley  /.  From  this  one  drive,  by  means  of  the 
mechanism  about  to  be  described,  all  of  the  rotating,  re- 
ciprocating, indexing  and  oscillating  movements  are  secured 
except  for  the  rotating  of  the  grinding  wheel  spindles.  Re- 
ferring back  to  Fig.  5,  it  will  be  seen  that  the  shaft  upon 
which  driving  pulley  /  is  mounted  carries  the  small  pinion  J, 


Kear  View   of   Tolford   BaU   Grinding  Machine 


the  large  driv- 
ing gear  K  and 
the  Carlyle- 
Johnson  friction 
clutch  L.  Gear 
K.  which  can  be 
best  seen  in  Fig. 
5,  meshes  with 
gear  V  which  is 
at  the  center  of 
the  four  rotating 
spindles.  Fig.  4. 
Through  a  wide 
gear  on  the 
shaft  by  which 
gear  V  does  the 
driving,  rotation 
is  carried  to  the 
four  spindles  by 
means  of  the 
four  s  m  a  1  1  e  r 
gears    W. 

The  Chuck  Oscll- 
latingr  Mechanism 
The  function 
of  pinion  J  is  to 
rotate  the  aux- 
iliary shaft  M 
through  connection  with  the  gear  at  its  left-hand  end  as 
viewed  in  Fig.  5.  A  pinion  on  the  right-hand  end  of  this 
shaft,  where  it  emerges  through  the  column  of  the  machine, 
meshing  with  a  gear  on  the  cam-shaft  y  comprises  the  means 
of  oscillating  the  work-holding  chucks.  This  is  accomplished 
through  the  action  of  cam  0  on  shaft  .V.  In  this  cam  is  a 
groove  that  guides  a  pin  on  beam  P  that  extends  through  to 
the  outer  end  of  the  machine  as  illustrated  in  Figs.  4  and  5 
and  in  detail  in  Fig.  7.  There  is  a  rocker  arm  at  the  end 
of  this  beam  that  reciprocates  shaft  Q  through  a  yoke  and 
bushing.  Now  referring  to  Fig.  6,  the  inner  end  of  shaft  Q 
may  be  seen.  This  shaft  marks  the  center  of  the  four 
spindles  and  serves  as  a  means  for  indexing  them  as  will 
later  be  explained.  A  spider  R  is  keyed  to  the  end  of  the 
shaft  Q  and  advances  with  it,  under  the  action  of  beam  P  and 
the  rocker  arm  just  mentioned.  Each  of  the  four  arms  of 
the  spider  extends  to  one  of  the  four  work-holding  spindles 
of  the  machine,  and  by  means  of  yokes  and  collars  on  the 
spindles  they  are  advanced  or  drawn  back  under  the  action 
of  the  spider.  In  order  to  make  the  oscillating  action  more 
clearly  understood.  Fig.  8  is  presented.  This  represents  the 
details  of  one  of  the  chucks  that  are  shown  in  general  in 
Fig.  7.  In  F'ig.  8,  the  spider  arm  for  this  spindle  is  indicated 
at  R.  governing  the  reciprocation  of  spindle  .1.  The  ball  is 
shown  at  the  end  of  the  spindle  at  D.  It  is  oscillated  when 
spider  R  brings  the  spindle  forward,  causing  sections  S  of 
the  spindle  to  form  a  toggle  joint  as  shown.  This  operation 
does  not   iiilirnipt    the   rotation   of  the  spindle,   however,  as 
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by  means  of  bevel  gearing  at  tbe  toggle  joint  the  motion  is 
carried  through  to  the  ball  which  may  be  seen  on  the  chuck 
at  D.  This  toggle  motion  is  identical  on  all  four  chucks, 
being  operated  in  the  same  manner  for  all  four  spindles  as 
has  been  described  and  shown. 

The  Grinding-  Wheel  Carriage 

The  manner  of  rotating  and  oscillating  the  balls  while  be- 
ing ground  having  now  been  described,  we  may  turn  to  the 
grinding  spindle  carriage  above  referred  to.  This  is  caused 
to  advance  for  grinding  the  balls  at  one  setting  and  then 
automatically  retreat  while  the  spindle  indexing  is  taking 
place.  In  the  face  of  barrel-cam  T,  Fig.  5,  located  on  shaft  N, 
is  cut  a  cam-groove  that  guides  a  stud  projecting  downward 
from  the  bottom  face  of  the  grinding  carriage.  In  accordance 
with  the  groove,  the  carriage,  which  is  mounted  on  ways,  is 
caused  to  advance  and  withdraw.  The  timing  of  the  reciprocat- 
ing agrees,  of  course,  with  the  oscillating  and  indexing  move- 
ments. The  carriage  is  driven  forward  to  exactly  the 
same  spot  at  each  reciprocation,  and  to  compensate  for 
the  wear  of  the  wheel  there  are  micrometer  collars  which  may 
be  seen  at  U  on  the  ends  of  the  grinding  spindles.  As  a  safe- 
guard, the  wheels  are  mounted  with  springs  behind  so  that 
should  a  ball  of  too  large  a  size  be  admitted  to  the  machine 
by  mistake,  no  damage  will  be  done. 

Method  of  Indexing  the  Spindles 

We  now  come  to  an  important  part  of  the  mechanism, 
namely,  the  indexing  of  the  spindles.  This  is  done  by  a 
modification  of  the  Geneva  motion  and  may  be  understood  by 
referring  to  Fig.  6.  Upon  the  end  of  the  cam-shaft  which 
•extends  back  to  the  rear  of  the  machine,  there  is  a  driving 
gear  X  which  meshes  with  gear  Y  that  is  mounted  on  a  stud 
•extending  from  the  column  of  the  machine.  Bolted  to  gear  Y 
is  a  V-shaped  arm  Z  that  carries  two  roller  studs  that  are 
spaced  apart  a  distance  equal  to  that  between  two  of  the 
eight  slots  in  spindle  carrier  a.  Arm  Z  being  bolted  to  gear 
y  rotates  continuously.  At  each  revolution  of  gear  Y,  there- 
fore, both  of  the  pins  on  arm  Z  come  into  use,  engaging 
successive  slots  in  plate  o  and  causing  this  plate,  and  con- 
sequently both  spindles,  to  make  an  exact  quarter  turn. 
A  locking  bolt 
is  provided  for 
holding  the  spin- 
dles when  not 
being  indexed. 
This  is  not 
shown  in  the  il- 
lustration. The 
object  in  using 
this  double  form 
of  Geneva  mo- 
tion is  to  econ- 
o  m  i  z  e  in  the 
space  between 
the   c  e  n  t  e>   of 


plate  a  and  the  center  of  gear  Y.  It  is  essential  that  the  oscil- 
lating and  rotating  motions  of  the  spindles  cease  while  the  in- 
dexing takes  place.  This  is  accomplished  by  having  a  small 
cam  on  the  end  of  gear  X  that,  through  a  lever  h,  throws  out 
clutch  L,  shown  in  Fig.  5,  on  the  driving  shaft.  The  throwing 
out  of  this  clutch  causes  all  motion  to  cease  that  would  other- 
wise be  transmitted  by  gear  K  through  the  gear  train  to  the 
four  spindles.  As  soon  as  the  indexing  has  been  completed, 
this  clutch  engages  again. 

Holding-  and  Controlling-  the  Balls  while  Being  Ground 
The  holding  of  a  perfect  sphere  by  a  small  section  of  its 
surface  is  a  difficult  matter,  but  is  well  done  on  the  Tolford 
machine  by  employing  magnetism.  Referring  to  Fig.  5  at  / 
may  be  seen  four  commutator  rings  to  which  electric  current 
is  conducted.  A  switch  fir  provides  for  shutting  off  the  cur- 
rent. By  means  of  brushes,  the  current  is  carried  to  each  of 
the  four  spindles,  terminating  at  the  magnetic  ball-holding 
chucks. 

The  Operation  of  the  Machine 
Having  now  seen  how  the  various  functions  of  the  machine 
operate,  we  can  turn  to  the  operation  of  the  machine  on  a 
"batch"  of  balls.  The  balls  are  placed  in  the  hopper,  which 
is  shown  at  c.  and  perhaps  can  be  best  seen  in  Fig.  5,  although 
it  is  shown  in  Fig.  4.  The  balls  are  carried  to  this  hopper 
by  means  of  a  simple  endless  bucket  chain  which  was  not 
on  the  machine  when  the  photographs  were  taken.  After  drop- 
ping down  the  chute,  the  balls  are  fed,  one  at  each  indexing, 
to  the  chuck  on  the  spindle  that  may  be  seen  at  the  end  of 
chute  n  in  Fig.  5.  They  are  fed  one  at  a  time  by  using  the 
familiar  powder  flask  feed  in  which  a  gate  is  dropped  down 
behind  the  feeding  of  each  ball.  The  ball  D  in  Fig.  5,  after 
being  held  on  the  magnetic  chuck,  is  carried  with  the  index- 
ing spindle  to  the  upper  position  which  is  the  first  of  the 
grinding  positions.  Here  at  the  upper  position,  visible  in  Fig. 
5,  it  is  oscillated  and  revolved  in  connection  with  the  end- 
working  grinding  wheel  previously  described.  After  the 
grinding  time  on  this  pole  has  elapsed,  indexing  brings  this 
ball  to  the  upper  position  at  the  opposite  side  of  the  ma- 
chine,  visible   in   Fig.    4,   where   it   comes   into   contact   with 

another  end- 
working  wheel. 
In  order  to  work 
successfully,  the 
timing  of  the 
indexing,  oscil- 
lating, grinding 
carriage,  and 
other  move- 
ments must  be 
absolutely  accur- 
ate. All  of  these 
timed  operations 
are      controlled 
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Fig,   9.     Diagram   illustrating  Method  by  -whioh  Position  of  Ball  in  Chuck  is  changed 
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A',  the  indexing  taking  place  every  twelve  seconds.     The  car- 
riage holding  the  grinding  wheels  retreats  Just  before  the  in- 
dexing period,  and  returns  as  soon  as  the  indexing  is  done. 
Cbanerin?  the  Location  o(  the  Ball  in  the  Chuck  Between 
the  Grinding  Operations 

At  the  time  of  this  indexing,  however,  an  Important  opera- 
tion takes  place  by  means  of  which  the  position  of  the  ball 
in  the  chuck  is  changed,  thus  presenting  a  new  face  to  be 
ground.  By  referring  to  Fig.  7,  in  connection  with  the  line 
illustration  Fig.  9,  an  idea  of  how  this  is  done  may  be  secured. 
In  Fig.  9  the  spindles  and  ball-holding  chuck  have  been  omitted 
for  clearness.  There  is  a  curved  bracket  d  directly  between 
the  two  grinding  spindles  and  in  the  arc  that  the  balls  must 
traverse  when  the  spindles  index  carrying  the  balls  from  one 
grinding  operation  to  the  next.  On  the  face  of  this  bracket 
there  is  a  curved  path  or  groove,  formed  of  separated  strips 
of  metal.  As  shown  in  Fig.  9,  the  strips  that  form  this  path 
are  of  iron  on  one  end  and  of  brass  on  the  other  end.  The 
steel  strips  are  magnetized,  the  switch  being  shown  at  i  in 
Fig.  5.  By  shifting  the  strips,  the  demagnetizing  point  may 
be  changed  at  will.  The  path  on  the  bracket  is  so  located 
that  when  indexing,  the  ball  just  grazes  the  path  groove.  As 
soon  as  the  spindle  and  its  ball  reach  this  bracket  in  the 
process  of  indexing,  the  magnetism  in  the  ball-holding  chuck 
is  automatically  cut  out,  and  the  magnetized  path  in  the 
bracket  attracts  the  ball.  Thus  the  ball  tends  to  cling  to 
this  path  while  it  is  passing,  and  though  the  grip  of  the  chuck 
is  broken,  the  ball  is  still  loosely  held  in  position,  and  the 
indexing  causes  it  to  turn  on  its  axis  while  passing  this  path. 
By  the  time  it  has  reached  the  "brass"  section  of  the  path,  it 
has  rolled  slightly  in  excess  of  one-half  revolution.  Just 
as  the  ball  leaves  the  magnetized  portion  of  the  path  in 
the  bracket  d.  magnetism  is  resumed  in  the  ball-holding  chuck, 
and  as  there  is  no  counteracting  attraction  in  the  "brass" 
part  of  the  path,  it  is  picked  up  again  by  the  chuck  ready  for 
the  next  grinding  position.  After  undergoing  another  grind- 
ing, indexing  takes  place  again,  carrying  the  ball  to  the  lower 
position  shown  in  Fig.  4.  This  is  the  ejecting  position,  and, 
magnetism  being  cut  off  from  the  chuck,  again  the  spring 
finger  ;  causes  the  ball  to  be  thrown  out  of  the  chuck  and 
into  a  box  from  which  it  is  taken  by  the  automatic  feed  (not 
shown),  and  sent  around  the  machine  again.  Before  the  spin- 
dle reaches  the  next  position,  which  is  the  loading  position, 
magnetism  is  again  taken  on  by  the  chuck,  and  it  is  ready  to 
receive  a  new  ball  from  the  powder  flask  feed. 

It  will  be  remembered  in  the  description  of  the  operation 
of  the  machine,  it  was  stated  that  there  were  certain  periods 
during  which  the  magnetism  was  automatically  released  from 
the  chuck.  These  are  two  in  number  at  each  indexing;  one 
at  the  time  the  ball  is  being  changed  in  its  position  in  the 
chuck  between  the  indexing,  and  the  other  at  the  time  of 
ejection  from  the  machine.  This  is  accomplished  by  having 
fiber  in.serts  in  the  commutator  rings  /  so  that  the  current  is 
cut  off  while  the  brushes  are  passing  over  these  sections. 
The  current  of  the  commutator  rings  is  controlled  by  the 
switch  g.  and  the  current  that  is  in  the  path  bracket  is  con- 
trolled by  switch  i. 

The  grinding  wheel  spindles  rotate  at  a  speed  of  15.000 
R.  I*.  M.  and  the  ball-holding  spindles  turn  at  an  approxi- 
mate rate  of  100  U.  1'.  M.  The  oscillation  of  the  chucks  takes 
place  at  every  indexing,  or  once  every  twelve  seconds.  At  each 
grinding  about  0.001  Inch  Is  removed  from  the  section  worked 
upon.  In  all,  about  0.003  Inch  is  taken  from  the  balls  in  rough- 
grinding,  and  to  do  this  the  balls  pass  through  the  machine 
on  an  average  of  four  times. 

It  Is  recommended  that  these  machines  be  used  in  pairs; 
that  Is,  one  machine  for  rough-grinding  and  the  other  for 
flnlsh-grinding.  The  machine  is  most  efUclent  when  working 
on  balls  thrceeightha  Inch  diameter  and  over,  although,  of 
course,  a  smaller  sized  machine  would  take  care  of  the  small 
balls  equally  well.  It  Is  claimed  by  the  designer  that  In 
addition  to  turning  out  balls  with  a  better  finish.  It  will,  on 
account  of  Its  more  efflrlent  grinding  principle,  grind  bulla 
much  faster;  It  takea  leas  power  to  operate;  the  cost  of  wheels 
Is  very  low,  owing  to  the  fact  that  n  one-Inch  wheel  Is  of 
ample  sixo  for  most  comnierclal  sizes  of  balls  and  the  wheels 
do  not  wear  out  of  true. 


RESPONSIBILITY   OF  DIRECTORS 

BY    CON    WISE 

We  have  lately  been  seeing  some  of  the  results  of  directors 
failing  to  direct  a  railroad.  It  brings  up  the  old  problem  of 
who  shall  manage  any  enterprise — whether  it  be  commercial, 
industrial  or  what  not.  It  has  been  pretty  generally  under- 
stood that  an  individual  superintendent,  or  manager,  can  not 
be  held  responsible  for  results  unless  he  is  put  in  a  position 
where  he  can  do  about  as  he  pleases.  The  most  important 
function  of  the  board  of  directors  was  agreed  to  be  the  selec- 
tion of  that  manager.  Just  now  we  are  running  on  the  other 
tack.  We  feel  that  the  directors  are  trustees  in  whose  hands 
the  stockholders  and  the  general  public  which  the  corporation 
serves  have  placed  the  management  of  the  concern,  and  that 
they  are  responsible  for  everything  done  by  those  men  whom 
they  select  to  do  the  actual  work.  If  this  is  to  be  the  rule  it 
will  necessitate  a  very  decided  change  in  another  way.  If 
directors  are  to  direct,  it  is  necessary  that  they  should  know 
what  they  are  directing  and  how  to  direct  it.  That  is,  every 
man  on  the  board  should  be  competent  to  step  in  and  take  the 
place  of  the  manager.  Xot  only  should  each  one  be  com- 
petent, but  he  should  be  sufficiently  conversant  with  what  is 
actually  going  on  so  that  he  can  step  in  at  any  time. 

As  we  see  this,  it  means  that  boards  wiU  have  to  be  made 
up  of  men  that  are  on  the  job  in  responsible  positions,  instead 
of  being  made  up  of  financiers.  If  it  does  produce  that  re- 
sult it  cannot  help  but  be  a  step  in  the  right  direction  so  far 
as  the  legitimate  purpose  of  the  corporation  is  concerned. 
There  will  be  less  violent  fluctuation  of  the  value  of  stock 
for  the  benefit  of  those  on  the  inside  who  are  now  so  easily 
able  to  make  a  "killing"  whenever  they  feel  the  need  of  a  little 
extra  pocket  money.  It  will  produce  more  or  less  hesitancy 
about  investing  on  the  part  of  those  whose  idea  of  profits  is 
to  take  something  away  from  someone  else,  but  we  cannot 
feel  that  that  would  be  an  irreparable  loss.  The  great  bulk 
of  investment  is  held  by  people  whose  income  is  dependent 
on  the  steady  return  of  dividends,  and  not  on  the  fluctuations 
of  the  market.  These  people,  and  they  are  really  the  ones 
that  hold  the  money  of  the  nation,  will  feel  much  safer  in 
making  their  investments  if  they  know  that  the  mechanical 
industries  of  the  country  are  in  the  hands  of  mechanics,  and 
the  agricultural  interests  In  the  hands  of  farmers. 

The  capital  stock  of  machine  tool  manufacturers  has  never 
been  widely  distributed  among  the  general  public  for  the 
two  following  reasons  among  others:  first,  that  no  serious  at- 
tempt has  been  made  to  distribute  it;  and  second,  that  it  has 
always  been  in  the  hands  of  people  who  would  not  resort  to 
the  methods  of  exploitation  that  have  been  the  common  prac- 
tice with  railroads  and  some  other  commercial  ventures.  If 
the  wild  cat  element  can  be  taken  out  of  these  latter  securi- 
ties, as  we  believe  that  popular  opinion  will  make  necessary, 
there  will  be  a  much  better  chance  for  the  purely  industrial 
stocks,  because  then  they  will  all  be  on  one  basis.  The  manu- 
facture of  machine  tools  is  always  bound  to  be  more  or  less 
seasonal.  There  are  two  reasons  only  for  buying  machinery, 
one  because  of  Improvements  which  necessitate  throwing  out 
the  old;  the  other,  the  advent  of  new  business.  Machine  tools 
practically  never  wear  out.  That  is,  wear  can  be  repaired  very 
easily  and  very  cheaply  If  taken  In  time.  New  business  only 
comes  when  all  business  Is  advancing  steadily.  Until  we 
roach  the  mlllenlum  wo  are  not  likely  to  strike  that  condition. 
In  the  meantime  the  only  way  that  the  business  can  be 
stabilized  Is  to  carry  a  stock  during  dull  times,  and  that 
moans  the  use  of  more  capital,  which  cannot  be  easily  ob- 
tained while  other  linos  of  business  make  such  plausible 
claims  for  Its  use. 

•     •     * 

It  has  boon  estimated  that  out  of  the  $100  paid  by  a  flrst- 
claas  passenger  for  a  trip  across  the  ocean,  $6.50  goes  toward 
paying  the  salaries  and  wages  of  the  ofllrers  and  crew  of  the 
vessel;  $8  25  to  provide  food;  $4.75  to  Insurance;  $1.75  to 
repairs;  $10  to  pay  port  duties  and  other  expenses  while  in 
port;  $2.75  to  agents;  $.t.r>0  to  administration  and  main  office 
pxponsoa;  $25.50  to  pay  the  coal  bill;  $9  00  for  depreciation  of 
the  veasel ;  and  the  remainder,  about  $28,  constitutes  the  proflt 
of  the  company. 
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GRINDING  VS.  MILLING 
Many  articles  on  grinding  vs.  milling  have  appeared  in  the 
different  mechanical  journals  but  most  of  them  have  dealt 
with  the  grinding  of  cast  iron  on  improved  types  of  surface 
grinders  or  disk  grinders.  It  is  a  generally  recognized  fact 
that  a  great  deal  of  time  and  money  has  been  lost  by  those 
manufacturing  plants  that  have  failed  to  take  advantage  of 
the  improved  method  of  production  which  grinding  machines 
offer  for  handling  certain  classes  of  work.  As  an  example  of 
this,  I  may  mention  one  particular  job  on  which  a  saving  of 


Drawing:  Punch  to  be  ground  and  "Work  Holding  Fixture 

from  ten  to  twelve  hours  per  piece  was  effected  through  the 
use  of  the  grinding  machine.  The  part  shown  at  A  is  a  draw- 
ing punch  used  for  producing  seamless  brass  shells.  It  is 
necessary  for  this  punch  to  be  of  a  uniform  hexagon  shape 
and  to  have  a  taper  of  0.001  inch  in  its  entire  length,  in  order 
to  make  it  possible  to  strip  the  drawn  shell  from  the  punch. 
The  stripping  operation  is  performed  by  having  the  lower 
edge  of  the  die  engage  the  shell  and  strip  it  from  the  punch 
on  the  up-stroke  of  the  press. 

The  method  formerly  employed  for  making  these  punches 
involved  turning,  milling,  filing,  hardening,  straightening, 
grinding  and  lapping,  in  the  order  named.  Owing  to  the  slen- 
derness  of  the  punch,  this  work  had  to  be  handled  very 
slowly  and  each  punch  cost  about  $5.  Anyone  who  is  familiar 
with  the  operation  of  drawing  seamless  shells  will  realize 
that  the  expense  connected  with  using  such  costly  punches 
would  be  considerable.  Punches  are  seldom  worn  out.  No 
matter  how  careful  the  press  operator  may  be,  he  is  likely 
sooner  or  later  to  put  a  shell  on  the  punch  in  a  way  that 
causes  the  punch  to  be  broken.  The  grinding  method  now 
used  for  making  these  punches  has  reduced  their  cost  from 
$5  to  29  cents  each.  As  the  punch  comes  from  the  grinder, 
It  is  merely  necessary  to  stone  the  corners  and  polish  to  give 
it  the  required  finish.  The  only  tools  necessary  for  this  pur- 
pose consists  of  the  work-holder  shown  at  B,  and  an  index 
mechanism  arranged  on  the  No.  2  Landis  universal  grinder 
on  which  the  punches  were  ground. 

The  arrangement  of  the  index  mechanism  used  for  grind- 
ing these  punches  was  as  follows:  The  headstock  spindle  was 
taken  out  of  the  machine  and  six  7/16-inch  holes  were  drilled 
in  the  periphery  of  the  pulley  used  for  driving  the  spindle 
when  the  machine  is  employed  on  chucking  work.  A  milling 
machine  with  a  vertical  attachment  and  dividing  head  was 
used  for  locating  these  holes  accurately.  The  holes  were 
bushed  to  H  inch  in  diameter,  after  which  the  spindle  was 
placed  in  the  head  of  the  machine  and  adjusted  ready  for 
use.  The  headstock  was  next  taken  to  the  drill  press,  where 
a  hole  was  spotted  in  the  headstock  casting  through  the  bushed 
hole  in  the  pulley,  which  is  of  hollow  construction  and  ex- 
tends backward  over  the  casting.  When  the  spotted  hole  was 
drilled  and  bushed  and  the  index  pin  made,  the  grinding  of 
the  punches  was  carried  out  with  comparative  ease. 

The  punches  were  made  from  letter  M  drill  rod  which  was 
cut  off  to  the  required  length  and  centered  in  a  screw  ma- 
chine, after  which  the  hardening  and  straightening  opera- 
tions were  performed.  The  shank  was  next  ground  to  a 
diameter  of  0.281  inch,  using  a  back-rest  to  provide  the  neces- 
sary  support.     The   hexagonal   end    of   the   punch    was   then 


ground,  using  the  special  work-holder  B  which  fits  in  the 
taper  hole  of  the  spindle  and  supports  the  work  very  rigidly. 
A  60-graiu  grade  P  aloxite  grinding  wheel  was  used,  and  It 
was  found  possible  to  rough-grind  each  side  of  the  hexagon 
to  within  a  few  thousandths  of  the  required  size  without 
springing  the  work.  Two  finishing  cuts  were  then  taken  on 
each  side  of  the  hexagon.  The  work  was  finished  complete 
without  being  taken  out  of  the  machine  and  about  fifteen 
minutes  was  required  to  complete  each  punch.  As  the 
periphery  of  the  wheel  was  used,  each  side  of  the  hexagon 
was  naturally  a  little  concave,  but  this  error  was  found  to 
be  negligible  when  using  a  wheel  10  inches  in  diameter. 
For  the  particular  work  for  which  these  punches  are  used 
the  concave  sides  are  slightly  advantageous,  as  the  corners  are 
brought  up  sharper  than  would  otherwise  be  the  case.  The 
saving  effected  by  this  method  of  making  the  punches  may 
seem  unusually  large  to  some  readers,  but  if  they  will  try 
making  a  similar  punch  by  the  two  methods  they  will  soon 
see  that  no  exaggeration  has  been  made  in  stating  the  case. 
Newark,  N.  J.  John  Mahon 


PRECISION  METHOD  OF  MEASURING 
ANGLES 

Guy  H.  Gardner's  description  of  precision  methods  of 
measuring  angles,  which  was  published  in  the  October  num- 
ber of  MACiiifiERY,  seems  to  call  forth  one  or  two  criticisms. 
If  the  scale  used  does  not  have  a  perfectly  sharp  corner  in 
contact  with  the  work,  an  error  will  be  noticed.  If  the  corner 
of  the  scale  is  bruised  even  enough  to  allow  it  to  drop  0.001 
inch,  the  resulting  error  in  the  angular  measurement  would 
amount  to  about  30  seconds.  This  is  sufficient  to  emphasize 
the  importance  of  the  criticism  without  requiring  further 
comment.  It  also  appears  that  the  clamped  scale  and  indi- 
cator method  shown  at  B  in  Fig.  2,  could  be  applied  in  the 
case  of  the  sine-bar  by  clamping  it  at  the  required  angle,  as 
is  done  with  the  scale.  Perhaps  a  better  method  would  be 
to  clamp  it  high  enough  from  the  surface  plate  to  enable  the 
work  to  be  inserted  between  the  sine-bar  and  the  plate. 


Universal  Form  of  S: 


Many  ingenious  methods  of  obtaining  and  measuring  angles 
have  been  described  in  Machinery,  but  I  believe  no  one  has 
described  the  universal  gage  shown  in  the  accompanying  il- 
lustration. It  will  be  seen  that  this  is  a  sine-bar  provided 
with  two  slots  and  two  screws  for  clamping  disks  of  various 
diameters  to  obtain  different  distances  between  their  centers. 
The  bar  is  provided  with  one  angular  end  which  is  found  con- 
venient in  many  cases.  The  slots  are  also  found  useful  for 
clamping  the  bar  to  an  angle-plate.  The  length  of  the  bar 
will,  of  course,  be  decided  by  the  character  of  the  work,  but 
having  a  distance  of  10  inches  between  the  buttons  makes 
the  calculations  particularly  easy  to  handle. 

Turtle  Creek,  Pa.  William  S.  Rowell 

A  GRADUATING  DEVICE 
The   accompanying   illustration   shows   a  device   for   gradu- 
ating index  collars  that  has  given  very  satisfactory  results. 
It  will  be  seen  that  the  mandrel  A,  which  is  fitted  to  the 
lathe  spindle,  holds  the  work  at  its  end  and  has  a  gear  cut 


316 


MACHINERY 


December,  1914 


The  cutter  used  for  milling  the  spherical  surfaces  was  of  the 
inserted-tooth  type  and  was  made  in  the  shop  where  the  bear- 
ings were  machined.  The  distance  between  opposite  teeth  of 
the  cutter  should  be  a  trifle  greater  than  the  dimension  D  of 
the  spherical  bearing,  but  the  distance  between  the  teeth 
should  not  be  great  enough  to  allow  them  to  strike  the 
shoulders  B  on  the  bearing  before  the  spherical  surface  has 
been  turned  to  the  required  size.  The  results  produced  by 
this  method  proved  entirely  satisfactory,  and  the  work  was 
accepted  without  question. 

New  Haven,  Conn.  Georce  Sliueb 


DRILL  JIG   FOR  RAPID   PRODUCTION 

In    the    September,    1914,    number    of    JLvciiinery,    a   short 
article  was  published  entitled,  "Drill  Jig  for  Rapid  Produc- 


driven  Device  for  graduating  Index  CoUaj-s 


from  the  solid  metal.  The  gear  on  the  mandrel  meshes  with 
the  gear  B  which  is  keyed  to  the  stud  C,  mounted  in  a  holder 
D  that  is  carried  in  the  toolpost  of  the  lathe.  The  graduating 
roll  is  keyed  to  the  stud  C  and  fed  into  the  work,  the  gradua- 
tion lines  and  figures  being  slowly  rolled  into  the  index 
collar  in  this  way.  The  advantage  that  the  geared  drive  for 
the  graduating  roll  has  over  frictional  contact  of  the  roll 
and  work,  is  that  there  is  no  possibility  of  the  relative  posi- 
tions of  the  work  and  the  graduating  roll  shifting,  which 
would  result  in  either  impairing  the  accuracy  of  the  gradua- 
tions or  entirely  spoiling  the  work.  H.  F.  D. 


TURNING  A  BALL  WITHOUT  SPECIAL 
TOOLS 

Not  long  ago,  while  working  in  a  small  jobbing  shop,  I  was 
called  upon  to  machine  twelve  self-aligning  bearings  of  the 
type  shown  at  A  in  the  accompanying  illustration.    It  was  de- 


hining  Cylindncat  Surface  on  MiUing  Machii 


sired  to  produce  the  spherical  surfaces  as  quickly  as  possible 
and  with  as  small  an  outlay  for  special  tools  as  was  con- 
sistent with  the  necessity  of  holding  the  work  within  a  limit 
of  0.0005  inch.  The  spherical  surface  of  these  bearings  was 
10  inches  In  diameter. 

In  handling  this  work,  the  first  step  was  to  babbitt  the 
bearing  and  bnri-  It  to  the  required  size.  The  work  was  then 
mountod  on  a  mandrel  and  after  removing  the  scale,  the  ends 
of  the  spherical  bearing  were  faced  and  the  shoulders  B 
turned  to  within  1/64  Inch  of  the  required  size.  The  work 
was  next  set  up  on  the  Index  centers  of  the  milling  machine, 
and  while  the  cutter  revolved  In  the  direction  shown  by  the 
arrow,  rotation  was  also  Imparled  to  the  bnirlng  by  means  of 
the  Index  crank  C,  the  direction  of  rotation  being  shown  by 
the  arrow. 

THe  accuracy  of  the  spherical  surface  produced  by  this 
method  depends  upon  the  alignment  of  the  center  of  the 
sphere  with  the  renter  line  of  the  milling  machine  spindle. 
Cnre  should  he  taken  to  determine  the  alignment  of  these 
centers  before  the  work  Is  .olnrted.  After  flnLshlng  the 
splirrlrnl  surface,  the  shoulders  H  were  finished  on  the  lathe. 


Improved  Type  of  Drill  Jig  with  Means  for   duiCiC  Clamping 

tion."  The  accompanying  illustration  shows  a  jig  for  the 
same  purpose,  that  is  similar  in  construction  but  handles  the 
work  more  rapidly.  The  base  A  of  the  jig  is  made  of 
cast  iron  and  arranged  to  suit  the  requirements  of  the  work 
U.  The  bushings  C  are  held  in  a  bushing 
plate  in  the  usual  way. 

The  clamping  of  this  jig  is  a  simple 
matter  and  can  be  done  very  rapidly.  One- 
half  turn  of  the  screw  D  clamps  the  work  in 
the  chuck.  The  3/16  by  2  inch  steel  pin 
driven  through  the  head  of  the  screw  enables 
it  to  be  easily  turned  with  the  fingers.  In 
loading  the  jig,  the  work  is  brought  into  con- 
tact with  the  steel  pin  E  and  face  F  on  the 
jig,  after  which  the  screw  D  is  tightened  and 
the  work  ia  ready  to  be  drilled.  As  the 
chips  usually  fall  on  the  base  of  the  Jig  when 
removing  the  work,  they  must  be  removed 
before  another  piece  is  put  in  place.  An  old 
brush  can  be  used  to  clean  out  the  chips 
from  the  jig. 

Toledo.  Ohio.  Wii.l.i.wi  H.  Woi.foami 


SPECIAL  WOODEN   DRAFTING  PEN 

It  was  necessary  to  send  out  good  clear  prints  of  a  draw- 
ing which  was  expected  to  be  changed  later.  To  meet  these  re- 
quirements, we  used  a  pen  made  of  box-wood,  sharpened  down 
to  a  point  and  with  a  groove  at  one  side  as  shown.  The 
use  of  this  pen  saved  a  great  deal  of  labor  in  erasing,  as 
we  found  it  much  easier  to  erase  Hues  made  with  It  than 
would  have  been  possible  where  an  ordinary  steel  lettering 
pen  was  used.  It  Is  surprising  how  clearly  a  pen  of  this  kind 
will  write  and  the  length  of  time  that  it  will  hold  Its  point. 
I.ynn,  Mass.  R,  F.  Poiii.k 

[The  use  of  box-wood  pens  of  the  type  referred   to  Is  not 
unusual  In  drafting-rooms,  where  they  are  found  to  give  ex 
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cellent  satisfaction  for  certain  classes  of  work.  Mr.  Pohle's 
reference  to  the  ease  with  which  lines  made  with  such  a  pen 
can  be  erased  is  new  to  us.  The  explanation  is  evidently 
found  in  the  fact  that  the  box-wood  pen  does  not  cut  into  the 
surface  of  the  paper  or  tracing  cloth  as  an  ordinary  pen  will 
do.  As  a  result,  it  is  merely  a  case  of  removing  the  ink  from 
the  surface  of  the  tracing  cloth  or  paper  Instead  of  having 
to  get  it  out  of  a  diminutive  channel  made  by  the  pen- 
point. — Editor.] 


CLAMPING  DEVICE  FOR   THIN  WORK 

A  simple  and  useful  clamping  device  for  holding  thin  plates 
that  are  to  be  milled  or  profiled  is  shown  in  the  accompanying 
illustration.  This  consists  of  a  cast-iron  base  provided  with 
four  lugs  for  fastening  it  to  the  table  of  the  milling  machine. 
Referring  to   the   cross-sectional   view,   it  will   be  seen   that 
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Device   for  clamping  Thin  Work  on  Milling:  Machine 

stops  A  are  provicJed  to  engage  the  ends  of  the  work.  If 
shorter  pieces  are  to  be  machined,  other  slots  can  be  cut  in 
the  base  of  the  fixture  and  the  stops  placed  in  them.  In  this 
way,  the  fixture  can  be  made  to  accommodate  many  different 
lengths  of  work. 

The  two  clamp  bars  B  are  forced  down  onto  the  work 
through  the  action  of  the  slide  bar  C  which  is  carried  in  two 
bearings  D  and  provided  with  two 
wedges  E,  forced  forward  by  means  of 
the  eccentric  F.  When  the  handle  that 
turns  the  eccentric  is  brought  to  the 
vertical  position — which  releases  the 
wedges  E — a  spring  pulls  the  slide  bar 
C  back,  allowing  bars  B  to  be  raised  by 
the  small  springs  under  them.  The 
finished  plate  can  then  be  removed  and 
a  fresh  plate  put  in  place.  Caps  are 
placed  over  the  springs  that  raise  the 
clamping  bar,  to  exclude  chips.  The 
pins  G  also  act  as  stops  for  locating  the 
work  sidewise.  This  clamping  device 
has  been  found  particularly  useful  in 
profiling  recesses  in  plates  %  inch  thick 
and  of  different  lengths. 

Schenectady,  N.  Y.       Chakles  Sertl 


Fi^.   2,     Mold  in  which  Babbitt  Spindle  Bearings  are  made 

The  mold  for  making  these  bearings  is  shown  in  Fig.  2.  It 
will  be  seen  that  it  is  arranged  with  a  semi-cylindrical  man- 
drel secured  to  the  base  by  means  of  cap-screws.  The  cover 
is  hinged  and  provided  with  a  handle  for  opening  and  closing 
it;  and  there  is  a  second  handle  in  the  base  of  the  mold,  con- 
nected to  the  first  by  a  plate  with  holes  in  it,  through  which 
the  handles  are  slipped  to  clamp  the  cover  down  on  the  mold. 
The  two  screws  in  the  front  edge  of  the  base  are  screwed 
down  against  the  cover  to  force  the  cover  up  in  case  it  sticks 
so  that  it  cannot  be  easily  lifted  by  the  handle.  The  pocket 
at  one  side  of  the  base  is  used  for  pouring  the  metal  into  the 
mold;  this  pocket  is  fairly  large  and  allows  the  metal  to  flow 
freely.  As  this  bearing  is  to  be  machined  after  pouring,  an 
allowance  is  made  in  the  mold  to  provide  1/32  inch  of  metal 
for  finishing  on  all  surfaces  that  are  to  be  subsequently 
machined. 


BABBITT  BEARINGS 

The  purpose  of  this  article  is  to  de- 
scribe a  form  of  babbitt  spindle  bearing 
that  has  been  found  to  give  exceptionally 
satisfactory  results  and   to  explain   the 


Fig.    3.     Two-jaw  Chuck  for  holding  Bearing  while  boring  and  facing  One  End 


Fig:-    1.     One  of  the  Babbitt  Spindle  Bearings 


method  of  pro- 
cedure followed  In 
molding  and  ma- 
chining bearings  of 
this  type.  Fig.  1 
shows  one  of  the 
half  bearings,  and 
it  will  be  seen  that 
flanged  ends  are 
provided  to  take 
the  spindle  thrust. 
The  bearing  is 
finished  all  over. 


After  the  metal  has  been  poured  and  allowed  sufficient  time 
to  cool,  the  bearing  is  taken  to  the  trimming  press  where  the 
riser  from  the  mold  is  cut  off.  The  bottom  of  the  half  bearing 
is  then  milled  off,  after  which  the  bearing  is  bored,  and  turned 
and  faced  at  one  end.  Fig.  3  shows  a  two-jaw  chuck  with 
special  jaws  for  holding  two  half  bearings  in  place  while  they 
are  being  bored,  faced  and  turned  on  the  lathe.  After  these 
operations  have  been  completed,  two  of  the  half  bearings  are 
mounted  on  a  mandrel  of  the  form  shown  in  Fig.  4,  ready  to 
be  turned  and  faced  at  the  other  end,  and  to  have  the  outer 
surface  finished.  The  bearings  are  first  held  on  the  mandrel 
with  clamps  of  the  form  shown  in  Fig.  5  ready  to  have  the 
end  faced  and  turned,  the  nut  and  ring  being  set  back  to  pro- 
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vide  for  handl- 
ing this  opera- 
tion. The  nut 
is  then  screwed 
forward  against 
the  finished  end 
of  the  bearing 
and  the  clamp  is 
removed  to  pro- 
vide for  facing 
the  inside  edges 
of  the  flanges 
i;nd  turning  the 
outer  surface  of 
thebearing. 
After  this  work 

has  been  done,  the  bearing  is  completed  and  is 
assembled  on  the  machine  in  which  it  is  used. 


clamp  for  holding  Two  Bearings 


the  shop  fore- 
man to  work  out. 
One  reason  why 
this  feature  is 
not  brought  to 
light  more  often 
is  that  a  gib 
planing  fixture 
is  used,  which 
has  been  cor- 
rectly figured  by 
the  tool  de- 
signer; but 
nevertheless  the 
fact  remains 
that    the    work- 


DIMENSIONING   TAPER   GIBS 

Taper  gibs,  although  a  very  common  detail  of  machine  de- 
sign for  taking  up  wear  caused  by  side  pressure  on  the  ways 
of  machine  tools,  seem  to  be  a  feature  to  which  too  little 
time  and  attention  has  been  given.  Articles  have  appeared 
in  the  different  mechanical  publications  from  time  to  time 
touching  upon  the  dimensioning  of  this  type  of  gib  so  that 
its  greatest  width  would  be  shown  at  a  glance,  which  would 
assist  in  the  preliminary  operations  on  the  rough  casting. 
This  seems  to  be  a  step  in  the  right  direction,  but  it  is  not 
enough.  The  methods  in  use  at  the  present  time,  in  many 
cases  do  not  give  the  men  in  the  shop  all  the  information 
which  a  machine  drawing  is  supposed  to  impart. 

The  dimensions  in  the  accompanying  illustration  show 
quite  clearly  the  point  made.  The  dimensions  on  the  slide- 
ways  are  correct  and  give  all  the  information  necessary  for 
the  machining  of  this  part:  E  shows  the  width  at  the  nar- 
rowest point;  the  taper  per  foot  D  shows  the  amount  the 
piece  of  work  must  be  set  over  on  the  table  of  the  machine 
after  the  side  O  has  been  finished;  and  the  angle  F  shows  the 
angular  setting  of  the  tool-head  to  bring  the  slideways  to 
their  correct  proportions. 

The  gib  IJ,  which  is  to  be  inserted  between  the  slide  and 
the  above-mentioned  ways,  is  the  part  that  is  here  under  con- 
sideration. The  dimensions  J,  K,  L,  M,  li  and  occasionally  0 
are  those  commonly  given.  If  the  taper  per  foot  of  the  gib 
at  right  angles  to  the  surface  P  were  the  same  as  the  taper 
per  foot  of  the  line  Q  as  given  in  the  illustration  of  the  slide- 
ways,  these  dimensions  would  be  all  that  would  be  required ; 
but  it  will  be  found  that  if  in  the  machining  of  the  gib  on  it.s 
sides  I{  and  P,  It  is  thrown  up  at  one  end  the  amount  shown 
by  J  for  each  foot  of  length,  it  will  not  fit  Into  its  position  by 
a  considerable  amount,  which  increases  as  the  taper  per  foot 
Is  Increased.     This  is  the  point  which  is  many  times  left  to 
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ing  drawings  should  give  complete  information,  so  that  the 
shop  man  will  have  no  figuring  of  any  kind  to  do  in  case  he 
has  no  jigs  or  fixtures  to  aid  him.  In  other  words,  the  dimen- 
sion C  is  required. 

It  will  be  well  to  assume  the  dimension  B  to  be  %  inch,  the 
taper  D.  Vi  inch  per  foot  as  shown  on  the  slideways,  the  gib 
length  K,  12  inches,  and  the  angle  /.,  60  degrees.  By  figuring 
the  triangles  HTV  and  TA'l'  it  will  be  found  that  the  dimen- 
sion C  is  not  Os  but  0.591  inch.  This  article  may  bring  for- 
ward a  further  discussion  of  this  subject. 

Central  Falls,  R.   I.  NonsrAN  R.  E.\RIJ: 

MILLING  MACHINE   BORING-BAR 

The  accompanying  illustration  shows  a  boring-bar  which  I 
recently  made  for  use  on  a  No.  3  Cincinnati  miller.  This  bar 
is  driven  by  a  vertical  head  which  is  swung  around  to  a  hori- 
zontal position.  An  outer  bearing  for  the  bar  is  clamped  to 
the  column  at  the  far  end  of  the  table,  this  bearing  being 
adjustable  for  wear.    The  work  shown  clamped  in  position  on 
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the  table  Is  a  frame  for  a  quick-acting  chuck.     The  piece  Is 
liored,  counterbored  and  faced  at  a  single  setting. 

I'.cverly,  N.  J.  Artiiir  A.  n.\uMr,.\RTNKR 


Dimensioni    for    Tapor    Olb< 


QUICK-SHIFTING   INDEXING  FIXTURE 

The  acconipaiiyiUK  illu.stralion  shows  a  quick-shifting  index- 
ing fixture  for  use  on  a  milling  machine  engaged  In  Dillling 
the  teeth  of  ratchets  of  the  form  shown  at  \.  The  blank  Is 
held  on  the  fixture  by  means  of  a  screw  and  slotted  washer, 
the  nrrnngenient  of  which  Is  clearly  shown  in  the  sklc  view. 
The  operation  la  as  follow.s:  The  handle  /?  Is  moved  In  the 
(lirertloii  of  the  arrow,  causing  the  pin  C  at  the  end  of  the 
oblong  slot  in  the  handle  to  force  the  pawl  /)  out  of  Its  slot 
In  the  dial.  As  soon  as  the  pawl  is  out  of  the  slot,  the 
V-shaped  pin  /?.  which  la  kept  engaged  with  the  ratchet  F 
by  n  spring,  will  cause  the  shaft  to  which  the  dlil  is  keyed 
to  revolve.     When  the  pin  C  has  reached  the  point  Ci.  It  will 
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release  the  pawl, 
which  is  then  thrown 
back  into  contact 
with  the  dial  by  a 
spring.  As  the  dial 
continues  to  revolve, 
the  pawl  will  drop 
into  the  next  slot  and 
locate  the  work  for 
milling  the  next 
tooth. 

In  returning  the 
handle,  the  pin  C  will 
travel  on  the  op- 
posite side  of  the 
pawl,  and  when  left 
in  the  curve  H  the 
spring  behind  the  pin 
will  hold  the  pawl  D 
securely  in  the   slot 

in      the      dial  The  Quick-shiftine  indexing  Fixture 

spring  behind  pin  E  is  made  just  stiff  enough  to  keep  the  pin 
from  slipping  when  the  pawl  is  out  of  a  slot  in  the  dial.  The 
teeth  in  the  ratchet  F  were  cut  with  an  ordinary  thread  cutter. 
This  fixture  is  used  on  a  hand  miller  and  the  teeth  in  the 
blank  are  cut  with  an  ordinary  angular  cutter.  This  system 
of  shifting  could  easily  be  applied  to  a  horizontal  attachment, 
and  by  substituting  a  center  for  the  stud  and  inserting  a  ball 
thrust  bearing,  it  could  be  used  instead  of  an  index  head 
where  quick  shifting  is  desirable.  For  those  classes  of  work 
for  which  it  is  adapted,  a  fixture  of  this  kind  enables  a  very 
satisfactory  rate  of  production  to  be  attained. 

Schenectady,  N.  Y.  Alfred  Wistrup 
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then  bound  onto  the 
shaft  with  twine. 
With  the  pumping 
units  equipped  in 
this  way,  the  water 
follows  the  shaft 
until  it  comes  to  the 
deflectors,  when  it  is 
carried  to  their  outer 
edge  and  thrown  off 
by  centrifugal  force. 
The  water  is  caught 
in  a  pan  placed  to 
receive  it  and  carried 
off  through  a  drain 
pipe.  Before  this 
plan  was  adopted,  a 
considerable  q  u  a  n  - 
tity  of  oil  contamin- 
ated with  water  had 
been     accumulated. 


CREAM   SEPARATOR   USED  AS  AN   OIL 
FILTER 

In  one  of  the  Western  states,  there  is  a  hydro  power 
plant  used  for  pumping  water  for  irrigation  purposes. 
The  equipment  of  the  plant  consists  of  horizontal  turbines 
which  are  direct-connected  to  centrifugal  pumps.  Part 
of  one  of  these  units  is  shown  in  Pig.  1.  The  stuffing- 
boxes  A  of  the  turbines  are  supplied  with  a  constant 
stream  of  water  regulated  by  a  valve,  for  the  purpose  of  seal- 
ing them  so  that  water,  instead  of  air,  is  drawn  into  the  draft 
tubes  through  the  stuffing-boxes.  Incidentally,  the  water 
keeps  the  packing  cool  and  lengthens  its  life.  In  order  to  be 
sure  that  the  required  condition  is  secured,  it  is  necessary  to 
supply  a  little  more  water  than  will  be  drawn  in  by  the  draft 
tube.  Sometimes  the  water  is  very  muddy  and  at  other  limes 
it  is  clear,  so  that  although  the  volume  may  have  been  very 
closely  regulated,  it  occasionally  happens  that,  without  warn- 
ing, the  sediment  in  the  pipes  and  stuffing-boxes  is  washed 
out  and  a  stream  of  water  flows  along  the  shaft  and  enters 
the  bearings  B,  displacing  some  of  the  oil  in  the  reservoir 
and  forming  an  emulsion  with  the  rest. 

The  plan  finally  adopted  to  overcome  this  difficulty  con- 
sisted of  placing  deflectors  C  on  the  shaft  between  the  stuffing- 
boxes  and  the  bearings.  These  deflectors  were  made  of  four 
circular  disks  of  canvas  stitched  together,  soaked  in  tar,  and 


lUng  Teeth  in  Ratchet 

Several  forms  of  filters  were  tried  in  the  hope  of  finding  a 
method  of  separating  the  oil  from  the  water,  but  none  of  these 
methods  proved  successful  until  someone  suggested  that  a 
cream  separator  might  accomplish  the  desired  result.  A  second- 
hand machine  was  purchased  and  the  results  secured  with  It 
were  all  that 
could  be  desired. 
Not  only  was  the 
oil  and  water  per- 
fectly separated 
but  all  of  the  grit 
and  dirt  was  re- 
moved from  the 
oil,  leaving  it  in 
fit  condition  to  be 
used  again  in  the 
bearings.  The 
method  of  pro- 
cedure was  to  heat 
the  oil  and  water 
until  it  was  quite 
warm,  then  to 
pour  it  into  the  re- 
ceiver  of  the 
cream  separator 
and  operate  the 
separator  just  as 
it  would  be  used 
for  its  regular 
function  of  sepa- 
rating the  cream 
from  milk. 
A.  J.  Humphrey 

T-,   ,.       -,  ~   ,  Fiff.   2.     Cream  Separator  used   for  removing 

Palisades,    Colo.  ^  water    from    the    Oil 


COST  DATA  AND  THE  DRAFTING-ROOM 

An  editorial  entitled  "Cost  Data  Urgently  Needed,"  pub- 
lished in  the  October  number  of  M.vciii.xEny,  reminds  the 
present  writer  of  how  little  data  is  available  in  many  draft- 
ing-rooms concerning  the  cost  of  material  used  in  machine 
construction.  Many  draftsmen  with  good  technical  training 
cannot  estimate  the  costs  of  materials  and  standard  machine 
parts  within  even  reasonable  limits.  This  feature  is  given  no 
attention  in  their  college  training  and  outside  experience  has 
taught  them  little  in  regard  to  the  matter.  When  a  designer 
determines  the  kind  and  quantity  of  material  to  be  used,  he 
should  be  guided  to  a  considerable  extent  by  balancing  costs 
with  comparative  values. 

The  writer  recalls  an  instance  in  designing  a  certain  ma- 
chine part,  where  unusual  conditions  made  it  desirable  to 
specify  a  special  material.  After  leaving  the  drafting-room, 
the  blueprints  passed  through  the  usual  routine  in  the  super- 
intendent's office,  the  estimating  department,  etc.;  but  after 
the    machine    was   built,    the    designer    learned    that    another 
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material  had  been  substituted  owing  to  the  high  cost  of  the 
material  called  for  on  the  blueprint.  As  this  material  was 
not  suitable  for  the  service  required  of  it,  it  was  but  natural 
that  the  result  obtained  was  unsatisfactory.  Such  incidents 
would  not  be  likely  to  occur  if  the  "powers  that  be"  realized 
the  value  of  furnishing  the  drafting-room  with  complete  data 
on  the  cost  of  all  materials  which  are  used  in  the  factory. 
Moore,  Pa.  John  Leafstrom 


ACCURATE  TAPERED  PLUG  GAGES 
The  writer  was  recently  called  upon  to  make  a  number  of 
accurate  tapered  plug  gages  of  various  sizes  up  to  2  inches 
in  diameter,  and  after  studying  the  requirements  of  the  work 
the  following  method  was  employed.  The  tool  shown  in  Fig. 
1  was  made  quite  heavy  to  enable  it  to  withstand  the  severe 
treatment  which  such  tools  frequently  receive  at  the  hands 
of  the  tool  boy,  etc.  The  two  yokes  A  were  rough-turned 
from  machine  steel  forgings  and  the  surfaces  B  were  then 
ground  on  a  surface  grinder  to  insure  having  them  parallel. 
The  pieces  C  were  made  of  tool  steel;  they  were  hardened, 
after  which  the  surfaces  D  were  ground  and  the  surfaces  E 
ground  and  lapped.  The  slots  were  made  1/16  inch  larger 
than  the  screws,  in  order  to  provide  for  the  required  amount 
of  adjustment. 

This  tool  was  used  for  gaging  the  tapered  plugs  while 
grinding,  the  method  of  setting  for  the  proper  taper  in  inches 
per  foot  being  as  follows:     The  block  shown  in  Fig.  2  was 


Oage  for  measuring  Taporcd  Work 

made  of  machine  steel  with  the  holes  of  accurate  diameter 
and  accurately  spaced  between  centers.  Assuming  that  a 
plug  is  required  with  a  taper  of  IVi  Inch  per  foot  and  1  inch 
in  diameter  at  the  large  end,  it  would  be  necessary  to  use 
accurate  11/16  and  1-inch  plug  gages  in  connection  with  the 
block.  As  the  center  distance  of  the  holes  in  the  block  Is 
exactly  3  inches,  it  will  be  evident  that  the  difference  in 
diameter  of  the  plugs  should  be  5/16  inch  to  correspond  to  a 
taper  of  !•/»  Inch  per  foot.  In  setting  the  gage  shown  In 
Fig.  1  all  that  Is  necessary  Is  to  insert  the  standard  plugs 
In  the  block.  Fig.  2,  and  then  set  the  parallels  to  engage  the 
protruding  ends  of  the  plugs.  In  case  other  tapers  than  IV'i 
Inch  per  foot  are  required.  It  would  be  necessary  to  make 
extra  plugs  with  shanks  to  fit  the  holes  In  the  block,  and 
with  the  protruding  ends  of  the  proper  diameters  to  corre- 
spond with  the  re- 
quired taper. 

The  gage  shown 
In  Fig.  1  will  be 
found  useful  in  any 
grinding  depart- 
ment  as  it  is  n  sim- 
_      .    _,    ^  ,  pie  matter  to  dupll- 

Fir.  >.     Blork  for  holdint  Plii(  Otnoi  atti 
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tor  a  reamer  or  similar  tool.  A  convenient  method  of  using 
the  device  in  a  shop  where  the  liglit  is  poor  is  to  clamp 
a  piece  of  cold-rolled  steel  in  tlie  vise  and  then  clamp  the 
taper  gage  to  it.  In  this  w-ay  the  position  may  be  adjusted 
in  order  to  have  the  light  fall  in  the  required  place.  An 
adjustable  stand  to  support  this  gage  could  also  be  made  very 
cheaply.  This  would  have  a  base  to  stand  on  the  floor  near 
the  grinder  and  would  be  placed  in  the  proper  position  to 
lake  advantage  of  the  light.  The  use  of  such  a  stand  would 
save  the  operator  walking  from  the  grinding  machine  to  the 
bench  for  testing  the  taper  on  his  work. 
Newark,  N.  J.  Joh.v   Mahox 

SUGGESTIONS  REGARDING  THE  DEVELOP- 
MENT OF  PATENTS 

Articles  frequently  appear  in  the  technical  press  describing 
the  difficulties  encountered  by  inventors  of  limited  means  in 
perfecting  their  ideas  and  getting  them  adequately  protected 
by  patents.  It  would  doubtless  be  to  the  interest  of  this  class 
of  men  to  know  that  there  are  a  great  many  ideas  constantly 
being  worked  out  by  engineers  of  unquestionable  integrity, 
and  if  the  embryo  inventor  knew  that  there  are  capable  en- 
gineers ready  to  help  him  with  good  sound  advice,  there 
would  be  a  smaller  number  of  patents  granted  each  year  and 
the  patents  granted  would  be  on  ideas  that  had  actual  value. 
There  appears  to  be  a  feeling  among  inventors  of  limited 
means  that  the  service  of  a  mechanical  engineer  is  beyond 
their  reach;  and  as  a  result,  such  inventors  seek  the  advice 
of  men  who  are  not  fully  qualified  for  the  work,  but  appear 
to  be  the  best  obtainable  under  the  circumstances. 

It  might  be  of  interest  to  the  man  with  an  idea  which  he 
wants  to  develop  and  patent,  to  know  that  the  services  of  a 
high-grade,  conscientious  engineer  are  not  beyond  his  reach; 
that  if  he  submitted  his  idea  for  the  consideration  of  such  an 
engineer  he  would  get  the  same  class  of  service  that  is  ren- 
dered to  a  large  corporation,  and  that  lie  could  depend  on 
such  an  engineer  to  give  him  fair  treatment  and  reliable  ad- 
vice at  a  moderate  cost.  Furthermore,  if  such  an  engineer 
tells  him  that  his  idea  is  impractical  and  not  worth  patenting, 
he  can  take  it  for  granted  that  the  engineer  knows  what  he  is 
talking  about  and  that  he  is  really  working  in  the  interest  of 
his  client  when  he  gives  him  an  unfavorable  opinion.  On 
the  other  hand,  if  the  engineer's  report  is  favorable,  the  in- 
ventor may  rest  assured  that  he  is  not  being  guided  by 
mercenary  considerations  when  he  recommends  changes  in 
design,  for  it  is  up  to  the  inventor  to  adopt  the  sugges- 
tions or  reject  them.  It  is  regrettable  that  our  patent 
laws  are  so  flexible  that  unscrupulous  persons  are  able  to 
take  advantage  of  inexperienced  inventors  and  "get  away  with 
it,"  but  until  the  laws  are  changed,  the  writer's  advice  to  the 
inventor  is  to  consult  a  reputable  mechanical  engine<>r  and  at 
least  get  his  opinion  concerning  the  value  of  the  idea  before 
proceeding  to  obtain  a  patent  on  it. 

Indianapolis,  Ind.  Frkdf.uick  C.  Frank 


HARDENING  HIGH-SPEED   STEEL  TOOLS 

Of  all  the  different  methods  for  protecting  the  cutting 
edges  of  highspeed  steel  tools  during  the  hardening  process, 
none  have  proved  more  satisfactory  or  given  better  all-around 
results  than  that  recommended  by  the  Vanadium  Alloys  Steel 
Co.  for  the  treatment  of  "Red-Cut"  cobalt  highspeed  steel, 
this  infornuition  being  published  by  the  company's  selling 
agents,  McKenna  Bros.  Urass  Co.,  rittsburg.  Pa.  When  one 
stops  to  con.sider  the  delicacy  of  the  cutting  edges  of  such 
tools  as  formed  cutlers,  dies,  taps,  etc..  ami  that  the  cutting 
edges  of  such  tools  scale  off  less  than  O.OOl  inch  in  the  harden- 
ing process,  it  treated  according  to  the  following  method,  In- 
formation on  this  subject  will  be  recognized  as  a  matter  of 
vital  Importance. 

llefore  entering  upon  a  discussion  of  the  method  which  It  is 
the  purpose  of  this  article  to  describe,  it  will  be  of  Interest  to 
know  that  It  has  been  found  to  give  equally  good  results  when 
treating  other  high-speed  steels  such  as  "Novo."  "Rex  A-A,"  etc. 
The  method  of  procedure  Is  as  follows:  P'Irst  remove  all  scale 
from    the   steel   and    clean    It    from    oil,    grease,    etc.     Then 
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while  the  tool  is  perfectly  cold,  immerse  it  in  water  and  next 
roll  the  wet  tool  in  powdered  boric  acid.  After  this  has  been 
done,  pre-heat  the  tool  slowly  to  a  temperature  of  about  1200 
degrees  P.,  remove  it  from  the  furnace  at  this  temperature 
and  again  roll  it  in  powdered  boric  acid.  This  treatment  re- 
sults in  completely  covering  the  tool  with  a  coating  of  boric 
acid  which  serves  to  protect  the  surface  of  the  steel  from 
the  decarbonizing  action  of  the  air.  The  tool  is  then  replaced 
in  the  furnace  and  brought  quickly  to  a  temperature  of  2300 
degrees  F.,  after  which  it  is  quenched  in  an  oil  bath. 

In  cases  where  it  is  necessary  to  draw  the  temper,  the  best 
results  are  obtained  by  employing  a  temperature  of  900  de- 
grees F.  and  permitting  the  tool  to  cool  in  the  open  air.  The 
coating  of  boric  acid  that  remains  on  the  steel  can  be  re- 
moved by  soaking  it  in  fresh  cold  water  for  a  short  time. 
Great  care  should  be  taken  to  have  the  tool  perfectly  cold  be- 
fore immersing  it  in  water  to  remove  the  boric  acid;  other- 
wise, the  tool  may  crack.  These  instructions  apply  par- 
ticularly to  the  hardening  of  milling  cutters,  twist  drills, 
taps,  dies,  etc.,  made  of  "Red-Cut"  cobalt  steel. 

As  an  example  of  the  efficiency  of  this  method  in  treating 
other  classes  of  high-speed  steel,  the  following  instance  may 
be  cited.  A  tap  made  of  "Rex  A-A"  steel  was  heated  in  a  gas 
furnace  to  2350  degrees  F.  instead  of  2250  degrees  F.,  which 
was  the  proper  temperature  to  employ;  but  the  tap  came  out 
just  as  clean  and  free  from  scale  and  decarbonization  as  other 
taps  of  the  same  size  and  made  of  the  same  steel,  which  were 
heated  to  the  correct  temperature  before  quenching.  It  will 
be  evident  that  in  using  this  method  for  the  treatment  of 
other  classes  of  high-speed  steel,  suitable  hardening  tempera- 
tures and  drawing  temperatures  must  be  employed,  as  these 
temperatures  naturally  vary  with  different  steels.  A. 


NOISE   AND   INDUSTRIAL  ACCIDENTS 

I  have  just  read  a  book  dealing  with  the  subject  of  in- 
dustrial accidents  and  their  causes,  in  which  the  following 
causes  are  mentioned:  poor  natural  or  artificial  illumination, 
overcrowding  of  equipment  with  insufficient  space  for  the 
operators,  slippery  floors,  inexperience  or  ignorance  in  oper- 
ating machinerj',  carelessness  and  lack  of  discipline,  unsuit- 
able clothing,  over-work  and  fatigue,  poor  ventilation  and 
intoxication. 

Noise  is  a  very  important  cause  of  industrial  accidents  that 
is  not  mentioned  in  the  book  referred  to.  Noise  and  fatigue 
might  properly  be  coupled  together,  because  fatigue  is  often 
the  direct  result  of  noise.  Be  this  as  it  may,  it  is  certain  that 
noise  is  often  the  direct  cause  of  accidents,  a  typical  case  being 
that  in  which  a  macliine  slipped  from  an  overhead  crane  and 
fell  onto  a  workman.  The  crane  operator  saw  the  machine 
slipping  and  shouted  to  the  workman  but  was  unable  to  make 
him  hear  because  of  the  noise  in  the  shop. 

Steps  toward  the  elimination  of  unnecessary  noise  are  now 
being  taken  by  the  management  of  progressive  industrial 
plants.  Not  only  is  this  a  means  of  providing  for  the  safety 
of  the  operators,  but  experience  has  shown  that  more  work 
can  be  done  in  a  quiet  shop,  that  there  are  apt  to  be  fewer 
mistakes  made,  and  that  the  quality  of  the  work  will  be  im- 
proved. These  are  certainly  points  that  the  up-to-date  manu- 
facturer cannot  afford  to  overlook.  N.  G.  Nk.\r 


A  SAFETY  LATHE   DOG 

In  the  October  and  November,  1912,  numbers  of  Machinery, 
two  articles  appeared  describing  various  forms  of  dogs  and 
drivers.  A  number  of  excellent  devices  for  this  purpose  were 
described,  but  the  accompanying  illustration  shows  what  the 
writer  believes  to  be  a  dog  fully  as  good  it  not  better  than 
any  of  those  shown  in  connection  with  the  article  referred 
to.  Pig.  1  shows  front  antV  rear  views  of  the  dog  and  a  de- 
tailed design  of  the  parts  is  shown  in  Fig.  2.  Referring  to 
these  illustrations,  it  will  be  seen  that  the  socket  type  of 
safety  set-screws  is  used,  the.se  screws  being  tightened  by  a 
wrench  in  the  usual  way  so  that  there  is  no  chance  for  the 
heads  to  strike  the  operator's  hands  or  catch  his  clothing. 
'The  tail  of  the  dog  extends  out  at  the  back  of  the  plate  where 


Front  and  Rear  Views  of  Safety  Lathe  Dog 


it  is  out  of  the  way.     These  dogs  have  been  used  for  several 
years  in  the  machine  shops  of  the  Oliver  Iron  Mining  Co., 
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Fig:.    8.     Design  of  Safety  Lathe  Dog  shown  in  Fig.   1 


of  Norway,   Mich.,   where   they   have   given   very   satisfactory 
results. 
Norway,  Mich. 
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ECONOMICAL   SHOP  LAYOUT 

Manufacturers  are  realizing  more  and  more  the  value  of 
economical  routing  of  material  through  the  shops;  and 
although  competition  may  be  forcing  the  realization  of  its 
necessity  on  them,  the  tendency  toward  maximum  production 
at  minimum  cost  is  demanding  a  careful  location  of  ma- 
chinery. Owing  to  this  fact  the  writer  would  like  to  make 
the  following  suggestion.  When  the  plans  of  the  building  or 
buildings  are  completed  the  task  of  planning  the  proper  lo- 
cation of  machinery  begins,  which  involves  considerable 
thought  and  juggling  of  machines  on  paper.  It  is  obvious 
that  this  process  of  locating  machines  is  far  simpler  than 
moving  the  machines  themselves  when  they  have  been 
set  up  in  working  order,  but  the  method  necessitates  the 
gathering  of  considerable  data  relative  to  the  space  occupied 
by  the  machines  and  the  space  required  by  the  operators. 
When  these  data  are  once  gathered,  it  again  requires  valu- 
able time  in  the  drawing-room  to  prepare  scale  drawings  of 
each  machine  on  separate  pieces  of  paper. 

If  machine  tool  manufacturers  in  compiling  their  catalogues 
would  devote  one  page  to  small  outline  illustrations  to  a 
scale  of  1^  inch  to  the  foot,  showing  the  space  required  by 
their  machines,  the  space  required  by  the  operators,  and  also 
giving  in  small  print  the  name  and  style  or  number  of  the 
machine,  it  would  be  a  great  time-saver,  as  the  planner  of  a 
proposed  shop  would  cut  these  illustrations  out  of  the  cata- 
logue and  with  the  aid  of  the  building  plan  he  would  be  ready 
to  proceed  with  his  work  without  calling  upon  the  drafting- 
room  until  the  final  record  was  to  be  made. 

Toledo,  Ohio.  R.  F.  Hiix 


CHART  FOR  SAFE  LOAD  ON  JOURNAL 
BEARINGS 

The  problem  of  determining  proper  bearing  sizes  to  fit 
varying  conditions  of  speed  and  load  is  one  with  which  every 
designer  should  be  familiar,  yet  very  frequently  we  see  at- 
tempts made  to  design  bearings  without  due  consideration 
of  the   factors  which   determino   the  work   done  in   the  bear- 
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ing.  In  overcoming  the  friclion  between  a  journal  and  its 
bearing,  a  certain  amount  of  energy  is  expended  which  shows 
itself  in  the  form  of  heat.  The  only  means  of  getting  rid 
of  this  heat  is  by  conduction  from  the  heat  generating  sur- 
faces, through  the  masses  of  the  shaft,  bearing  and  bearing 
support,  and  thence  by  radiation  to  the  outside  air.  Of 
course,  the  oil  to  a  certain  extent  serves  as  a  medium  for 
the  transfer  of  a  part  of  the  heat  genorated.  by  giving  up  its 
heat  to  the  walls  of  the  oil  chamber;  but  by  far  the  greater 
part  is  dissipated  by  conduction  in  the  manner  described. 
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Inasmuch  as  there  is  always  some  heat  generated  in  the 
bearing,  no  matter  how  liberally  it  may  be  designed,  there 
must  always  be  a  temperature  increase  in  the  bearing.  If 
this  heat  can  be  carried  off  as  fast  as  it  is  generated,  the 
bearing  will  at  some  time  in  Its  operation  reach  a  constant 
temperature.  As  the  radiating  capacity  of  any  bearing  is  a 
fixed  quantity,  the  temperature  reached  will  depend  on  the 
rate  at  which  heat  is  generated;  therefore,  in  order  that  a 
bearing  may  not  overheat,  there  must  be  some  means  of 
determining  this  rate,  and  fixing  a  limit  to  which  the  amount 
of  heat  generated  may  be  carried.  Between  bearing  sur- 
faces, as  in  all  cases  where  relative  motion  takes  place  be- 
tween two  surfaces  in  contact,  the  work  done  in  overcoming 
friction  depends  on  the  rate  of  motion  and  the  pressure  ex- 
isting between  the  two  surfaces.  This  is  modified  to  a  cer- 
tain extent  by  the  character  of  the  surfaces  in  contact,  but 
for  practical  purposes,  it  is  sufBcient  to  consider  the  two 
factors  of  speed  and  pressure,  and  as  the  work  done  is  pro 
portional  to  each  It  is  proportional  to  their  product.  By  fix- 
ing the  product  of  these  factors  as  a  constant,  we  have  a 
means  of  limiting  the  work  done  in  the  bearing  to  a  safe 
quantity. 

It   has   been    found    by   observation    of   a   large    number   of 
bearings  that  were  known   to  operate   within   a   temperature 
rise  of  40  degrees  C.  that  it  the  rotative  speed  is  taken  in  feet 
per  minute,  and  the  pressure  in  pounds  per  square  inch  of  pro- 
jected  bearing  area,  the  constant  lies   brtwoen    the   limits   of 
36,000  and  40,000.     It  we  use  the  smaller  nmiibir.  iitiil  let 
d  =  diameter  of  bearing  In  Inches. 
{  =  length  of  bearing  In  Inches, 
/>  =  total  load  on  bearing  in  pounds, 
L 

—  = /"  =  load  on  bearing  per  Inch  of  Icnglli. 
I 

K  —  revolutions  per  minute, 
we  have, 

mis        I, 


;'.(i,(M)0 


which  reduces  to 


12 


dl 


=  137.000.  or   SP        1.37,000. 

1 

From  this  we  see  Hint  If  the  product  of  the  revoUltlonH 
per  minute  and  the  load  on  the  bearhiK  per  inch  of  length 
does  not  pxrred  137.onn,  tho  brnrliiK  will  uperate  within  thr 
lemperBtiirt'  rise  sperlllcd.  Hy  ploltltig  llicm-  fnrlors.  Hie 
acmmpanylng     curve     was     obtained,     which     presents     this 


formula  in  a  convenient  shape  for  use.  By  reading  across  to 
the  curve  from  revolutions  per  minute  at  the  left,  and  thence 
down,  the  safe  load  per  inch  of  bearing  length  will  be  found. 

In  determining  the  pressure  on  the  bearing,  any  load  due 
to  belt  or  chain  pull,  or  gear  thrust,  in  addition  to  the  direct 
weight  of  the  shaft  and  member  carried  by  it,  must  be  taken 
into  account.  In  the  majority  of  cases  the  belt  pull  will  be 
at  an  angle  to  the  direct  weight  on  the  bearing;  the  gear 
thrust  may  be  in  any  direction — most  frequently,  however,  in 
the  same  direction  or  opposite  to  the  direct  weight.  In  any 
case,  a  resultant  of  the  forces  operating  on  the  bearing  must 
1)0  taken  and  used  as  the  final  load  figure. 

It  will  be  noted  that  the  diameter  of  the  bearing  does  not 
have  to  be  considered  in  determining  its  safe  load.  While 
it  enters  into  the  formula  as  a  factor  of  the  rotative  speed,  it 
also  has  the  function  of  directly  reducing  the  pressure  per 
square  inch  of  bearing  area,  so  that  it  is  eliminated  from 
the  formula  in  its  final  shape.  The  diameter  of  the  bearing 
is  generally  fixed  from  other  considerations,  being  chiefly 
dependent  upon  the  size  of  shaft  required  for  stiffness,  and 
for  transmitting  the  given   horsepower. 

Westfield,  N.  J.  Ai..\>-  M.  Bennett 


CHECKING   LIST   FOR  AUTOMOBILE  TOOL 
DRAWINGS 

The  following  is  a  checking  list  used  with  success  in  check- 
ing the  automobile  tool  drawings  of  a  large  eastern  automo- 
bile factory.  If  followed  with  care  when  checking,  there  are 
not  many  mistakes  likely  to  get  by  the  checker.  It  is  advis- 
able to  have  such  a  list,  for  as  was  the  case  with  the  com- 
pany in  mind,  we  had  no  regular  checker  but  each  tool  de- 
signer checked  his  fellow  tool  designer's  work.  The  list 
follows: 

1.  Is  the  size  of  .sheet  correct? 

2.  Is  the  layout  ot  the  model  correct? 

3.  Can  fixture  be  loaded  and  unloaded  v.'lthout  interference? 

4.  Can  the  fixture  be  assembled? 

5.  Do  figures  "tie  up"? 

(i.     Are  there  enough  dimensions  on  each  piece? 

7.  Do  the  dimensions  scale? 

8.  Are  dimensions  not  to  scale  underlined? 
Are  finish  marks  on  drawing? 
Have    "grind"    notes    and    other    necessary    notes    been 

included? 
Does  the  fixture  fit  the  machine  and  have  bolt  holes  been 

provided? 
Is  the  stock  list  and  bill  of  material  on  the  drawing? 
Spot  for  marking? 
Have    title    and    piece    aumber,    pattern    number,    order 

n\imber  and  sheet  number  been  given? 
1.").     Has  provision  been  made  for  gaging  on  milling  fixtures? 

16.  Is  the  pattern  constructed  in  the  simplest  manner  within 

reason? 

17.  If  a  chucking  fixture,  is  it  counterwelghted? 
Hartford.  Conn.  S.  Victor  Brook 

•     •     * 

RECORD  FOR  HAULING  LONG  TRAINS 

.Ml  previous,  records  for  hauling  long  trains  were  lately 
broken  by  the  Eric  R.  R.  Mallet  "triplex"  locomotive  recently 
built  by  the  Baldwin  Locomotive  Works.  The  train  consisted 
of  2.')0  llfty-ton  steel  gondola  loaded  cars  and  a  dynamometer 
tar.  the  total  weight  of  the  train  being  35.824.000  pounds,  or 
17.9l:i  tons  exclusive  of  the  locoiiiotiv  e.  The  total  length  of 
the  train  was  8547  feet  or  1.6  mile.  The  train  was  hauled  by 
the  locomotive  twenty-three  miles  between  Illnghnniton.  N.  Y., 
and  Susquehanna.  Pa.  It  was  assisted  In  starting  by  pushers, 
but  after  the  cars  were  under  way,  no  further  assistance  was 
given.  The  locomotive  weighs  8B3.000  pounds,  and  has  a 
tractive  power  of  160.000  pounds.  It  has  twelve  driving 
wheels  on  each  sidr.  arrangrd  In  three  groups  of  four  wheels 
each.  A  pony  truck  In  front  and  at  the  rear  iiiakfs  the  total 
number  of  wheels  supporting  the  unit  twenty-eight.  The 
design,  originated  by  (!.  K.  Mendemon.  consulting  engineer  of 
the  Baldwin  l>i)c(i|uiitlvo  Wnrks.  makes  89  per  rent  of  the 
total  weight  of  the  engine  and  tender  available  for  tractive 
effort. 
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HARDINGS   PRECISION   LATHE   WITH 
QUICK   CHANGE   OF   SWING 

To  meet  the  reiiuirements  of  tool-rooms,  instrument  fac- 
tories and  scientific  shops  where  precision  lathes  are  needed, 
Hardinge  Bros.,  Inc.,  Berteau  and  Ravenswood  Aves.,  Chicago. 
111.,  have  added  to  their  line  the  "Cataract"  precision  lathe 
with  quick  change  of  swing,  which  is  illustrated  herewith. 
The  nominal  swing  of  this  machine  is  9  inches,  but  raising 
blocks  are  provided  which  may  be  placed  under  the  head- 
stock,  cross-slide  and  tailstock  to  increase  the  swing  to  15 
inches.  Pig.  1  shows 
the  machine  arranged 
to  swing  9  inches, 
while  in  Fig.  2  the 
r  a  i  s  i  ng  blocks  are 
shown  in  place  to  in- 
crease the  swing  to  15 
inches.  With  the  ex- 
ception of  the  gear  on 
the  spindle,  the  entire 
change  gear  mechan- 
ism is  carried  by  a 
frame  attached  to  the 
end  of  the  bed,  and 
this  construction 
makes  it  possible  to  ef- 
fect the  change  in 
swing  without  inter- 
fering with  the  change 
gears. 

Fig.  3  shows  the 
headstock  removed 
from  the  machine,  and 
two  brackets  A  and  B 
which  carry  the  aux- 
iliary change  gear 
mechanism  are  also 
shown  in  this  illustra- 
tion. In  Figs.  4  and 
5  two  views  of  the 
head  are  shown  with 
the  brackets  A  and  /; 
mounted  in  place.  It 
will  be  seen  that  two 
equal  gears  are  carried 
by  the  bracket  B,  and 
these  gears  are  em- 
ployed to  make  the 
connection  between 
the  spindle  gear  and 
the  gear  on  the  stud  1' 
when  the  swing  of  the 
lathe  has  been  in- 
creased to  15  inches. 
The  gears  on  bracket 
B  are  merely  idlers 
and  do  not  affect  the 
ratio  of  the  gearing  in 
any  way.  The  gears 
carried   on   bracket   .1 

provide  for  making  a  reduction  in  the  rate  of  feed.  In  order 
to  use  these  gears  the  pinion  carried  on  stud  F  is  thrown  out 
of  mesh  and  the  gear  carried  in  the  sector  C  is  brought  into 
mesh  with  the  gears  on  the  bracket  .1.  which  are  now  em- 
ployed to  transmit  the  motion  from  the  spindle  gear  to  the 
quick-change  gears.  The  illustration  shows  the  bracket  A 
provided  with  gears  which  give  a  reduction  of  1  to  2Vi,  and 
l)y  employing  suitable  gears  any  required  reduction  may  be 
obtained. 

The   quick-change   gear-box   contains   a   nest   of   nine   gears 
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and  the  changes  of  feed  are  obtained  by  bringing  the  lever 
(1  into  the  correct  position.  Referring  to  Fig.  4  it  will  be 
seen  that  the  different  numbers  of  threads  per  inch  obtained 
in  each  position  are  marked  on  the  front  of  the  box,  the  lever 
(i  being  shown  in  the  "lock-out"  position.  It  will  be  seen  that 
there  are  three  numbers  marked  at  each  station  in  the  quick- 
change  gear-box,  and  with  the  lever  G  set  at  any  given  station 
the  three  numbers  of  threads  per  inch  are  obtained  by  means 
of  gears  which  are  engaged  by  manipulating  the  lever  H.  For 
instance,  suppose  it  is  required  to  cut  a  screw  with  48  threads 
per  inch.     The  lever  G   is  set  under   48  and  the  lever  H  is 

set  in  the  "slow"  posi- 
tion. At  the  same 
station  on  the  quick- 
change  gear-box  where 
48  appears,  the  num- 
bers 24  and  12  are  also 
marked.  To  engage 
the  proper  gearing  for 
cutting  screws  with 
these  numbers  of 
threads  per  inch,  the 
lever  H  is  set  in  the 
"medium"  and  "fast" 
positions,  respectively. 
Any  English  threads 
which  are  not  obtain- 
able through  the 
quick-change  gears  can 
be  obtained  by  mount- 
ing the  proper  gears 
on  the  screw  I  and 
stud  ./  and  connecting 
them  through  the  gear 
on  the  sector  D,  com- 
pounding the  gearing 
at  D  when  necessary. 
For  instance,  with  a 
20-tooth  gear  on  stud 
■^  and  a  100-tooth  gear 
on  screw  I,  provision 
is  made  for  cutting  a 
100-pitch  screw.  Such 
being  the  case,  it  will 
be  evident  that  to  cut 
a  50-pitch  screw  it 
would  merely  be  neces- 
sary to  use  a  40-tooth 
gear  on  the  stud  J  in- 
stead of  the  20-tooth 
gear  formerly  em- 
ployed; or  to  put  a  50- 
tooth  gear  on  the 
screw  I  and  leave  the 
20-tooth  gear  on  the 
stud  /.  Suitable  trans- 
lating gears  are  pro- 
vided for  cutting 
screws  with  metric 
pitches. 

In  connection  with 
the  preceding  description  of  the  facilities  for  precision  thread 
cutting,  attention  should  be  called  to  the  connection  A"  on  the 
lead-screw.  This  connection  provides  for  disconnecting  the 
lead-screw  in  such  a  way  that  only  a  few  minutes  is  required 
to  remove  the  screw  and  replace  it  by  one  of  another  pitch. 
This  is  particularly  convenient  in  instrument  work  where 
screws  of  special  pitches  are  required,  and  in  cases  where  it 
is  occasionally  necessary  to  employ  a  standard-  lead-screw 
which  it  is  not  desired  to  have  in  use  on  the  machine  any 
more  than  is  absolutely  necessary.     The  nut  used  on  the  lead- 
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screw  is  3>^  inches  in  length  so  that  ample  wearing  surface 
is  provided. 

The  travel  of  the  carriage  is  controlled  by  adjusting  stops 
T  and  S.  and  stop  collars  L  and  If.  The  design  is  such  that 
it  is  impossible  to  engage  the  lead-screw  and  feed-rod  simul- 
taneously. Referring  to  Fig.  1,  the  handle  P  is  for  the  power 
feed  and  handle  Q  for  the  cross  feed.  The  handle  R  controls 
the  lock-out  which  makes  it  impossible  to  engage  the  feed- 
screw and  lead-rod  at  the  same  time.  The  graduated  disk  0 
is  arranged  with  a  vernier  so  that  accurate  settings  for  the 


^     ^ 


Fig.    3.     Head   and   Auxiliary   Ge 


ckets   A   and'  B 


depth  of  cut  can  be  made.  The  compound  rest  is  equipped 
with  a  quick-acting  nut  which  is  operated  by  turning  the 
handle  A'  through  one-half  revolution  to  a  stop.  In  this  way 
the  tool  may  be  advanced  or  withdrawn  up  to  5/32  inch.  This 
does  not  interfere  with  the  regular  use  of  the  compound  slide 
and  will  be  found  particularly  convenient  in  threading  taps 
and  similar  classes  of  repetition  work.  It  relieves  the  oper- 
ator of  the  necessity  of  continually  watching  the  indexes  and 
does  away  with  spoiled  work  resulting  from  mistakes  which 
even  the  most  conscientious  operator  is  likely  to  make 
occasionally. 

The  taper  turning  attachment  is  attached  to  the  carriage 
and  graduated  to  provide  for  cutting  tapers  expressed  in  de- 
grees or  inches  per  foot.  The  design  of  this  attachment  is 
such  that  it  may  be  readily  withdrawn  to  provide  for  running 
out  the  cross-slide  (|uickly  to  insert  the  bolt  for  the  raising 
block  which  goes  under  the  compound  rest  when  it  is  re- 
quired to  increase  the  swing  of  the  machine  to  15  inches.  The 
taper  attachment  can  be  used  on  work  up  to  15  inches  in 
length  and  is  adjusted  for  various  tapers  by  means  of  a  fine 
pitch  screw.  The  backing-off  attachment  is  driven  by  a  worm- 
gear  carried  on  the  spindle  nose  and  is  attached  to  a  T-slot 
machined  in  the  back  of  the  bed.  This  attachment  operates 
the  cross-slide  through  a  cam  of  suitable  form. 

Structural  Features  of  the  Machine 
A   general    description    has    now   been    given    of   those    me- 
chanical features  of  llic  machine  which  make  it  particularly 


adapted  for  the  most  exacting  requirements  of  precision  work. 
By  way  of  conclusion  a  brief  description  of  the  structural 
features  will  doubtless  prove  of  interest.  The  head  is  11^ 
inches  long  and  is  provided  with  adjustable  bearings.  These 
bearings  are  made  of  fine  cast  iron  and  the  spindle  is  of  hard- 
ened steel  ground  to  an  accurate  finish.  The  bearings  are 
lubricated  by  means  of  wicks  which  dip  into  an  oil  reservoii 
in  the  head  of  the  machine.  All  dirt  or  dust  is  excluded  from 
this  reservoir  and  the  wicks  act  as  filters  which  effectually 
prevent  any  foreign  matter  from  reaching  the  bearings.  The 
spindle  nose  is  made  of  the  Hardinge  patented  form  which 
provides  for  the  quick  attachment  of  faceplates,  etc.  The  bed 
is  machined  to  the  same  standard  as  the  "Cataract"  bench 
lathes  manufactured  by  Hardinge  Bros.,  so  that  turrets,  mill- 
ing attachments,  etc.,  may  be  interchanged  between  different 
machines. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Length  of  bed,  52  inches;  total  length  of  lathe,  64  inches; 
maximum  distance  between  centers,  2S  inches;  swing  over  bed. 
9  inches  and  15  inches;  swing  over  carriage,  61,i  and  11% 
inches;  size  of  front  spindle  bearing,  2  inches  long  by  2  1/32 
inches  in  diameter;  size  of  rear  spindle  bearing,  2  inches  long 
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by  1%  inch  in  diameter;  diameter  of  hole  through  the  spindle, 
114  inch;  capacity  of  the  draw-in  chuck,  1  inch;  floor  space 
occupied,  24  by  (54  inches;  and  net  weight  of  machine,  900 
pounds. 
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B.  &  S.  MILLING  ATTACHMENT  FOR  CUT- 
TING SHORT   LEAD   SPIRALS 

The  piece  of  work  shown  in  position  is  a  steel  drum  6 
inches  in  diameter  on  which  a  single  thread  of  1/18  Inch 
pitch  is  required.  The  thread  is  rounded  at  the  bottom  and 
must  be  accurate  in  form  and  lead.  The  method  usually 
'■mployeil  in  milling  such  leads  is  to  connect  the  table  feed- 
screw directly  to  the  spiral  head  spindle  by  gearing  in  the 
proper  ratio,  so  that  the  work  is  rotated  from  the  screw. 
This,  however,  necessitates  gearing  up  from  the  screw  to 
I  he  work  in  a  considerable  ratio,  putting  a  load  on  the  screw 
which  n-sults  in  uneven  turning  action  and  a  poor  thread. 
Accordingly,  the  attachment  which  is  illustrated  herewith 
was  devl.sed  to  overcome  this  difllculty. 

The  two  most  notable  features  are  the  method  of  apply- 
ing power  for  driving  the  work,  and  the  system  of  gearing 
"iiiployed  to  oblain  the  lenil  of  the  spiral.  A  small  grooveil 
pulley  niounted  on  an  expansion  bushing  la  placed  on  the 
rear  end  of  the  machine  spindle.  This  drives  the  large 
grooved  pulley  by  a  round  belt.  By  mounting  this  pulley 
im  a  bracket  slipped  on  the  overhanging  arm,  sulTlcient  ad- 
justment is  provided  for  keeping  the  belt  tight  or  for  using 
the  same  belt  crosseil  or  open.  The  remainder  of  the  attach- 
ment consists  of  a  bracket  carrying  a  short  shaft  and  a 
swinging    arm,    the    shaft    being    driven    from    the    grooved 
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Blown   &   Sharpe   Milling  Attaclin 
Spirals  of  Short  Lea 


pulley  by  a  telescopic  shaft  and  universal  joints.  The  bracket 
is  clamped  over  the  dovetail  on  the  top  of  the  regular  spiral 
head. 

In  place  of  the  usual  index  plate  a  large  gear  is  employed, 
through  which  the  power  is  transmitted  from  the  grooved 
pulley  to  the  spiral  head  spindle,  thus  rotating  the  work. 
The  movement  of  the  work  may  be  instantly  stopped  by 
means  of  the  small  lever  on  top  of  the  bracket  which  operates 
a  positive  clutch.  Eighteen  holes  are  provided  in  the  large 
gear  to  be  used  when  cutting  double,  triple  or  other  multi- 
ple threads.  This  independent  driving  mechanism  does  away 
with  all  driving  stress  on  the  table  feed-screw.  The  regular 
feed  mechanism  is  thrown  out  of  engagement  and  the  screw 
is  only  used  to  obtain  the  lead.  This  is  accomplished  by 
connecting  the  worm  shaft  of  the  spiral  head  to  the  table 
screw  through  triple  compound  gearing  the  ratio  of  which 
is  180  to  1.  Power  is  therefore  transmitted  from  the  spiral 
head  to  the  screw  in  a  very  high,  descending  ratio.  The 
turning  action  of  the  screw  is  thus  easy  and  smooth,  result- 
ing in  threads  of  greater  accuracy  in  lead  and  form  than 
those  obtained  previously. 

This  attachment  was  designed  by  the  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.  I.,  and  it  is  arranged  to  be  quickly 
placed  on  any  regular  Brown  &  Sharpe  milling  machine 
which  carries  a  10-inch  spiral  head.  No  fitting  or  drilling  of 
holes  is  necessary,  and  very  few  extra  gears  are  required  in 
the  triple  compounding  beyond  those  furnished  regularly 
with  the  spiral  head.     A  reverse  gear  and  plate  may  be  used 


in  addition  to  those  shown  when  cutting  a  thread  of  the  op- 
posite hand.  Fig.  2  shows  the  attachment  rigged  for  the 
same  conditions  but  with  a  different  system  of  gearing  em- 
ployed. Here  the  spiral  head  spindle  is  connected  directly 
to  the  table  feed-screw  to  give  the  same  lead  as  before.  The 
train  of  gearing  is  much  simpler  than  in  the  previous  case 
as  the  ratio  is  only  4.50  to  1.  However,  this  method  can  only 
be  used  to  advantage  on  single  threads,  as  it  does  not  permit 
of  indexing,  while  the  thread  produced  in  many  cases  is  not 
as  accurate  as  when  using  the  high  ratio  gearing.  The  cutter 
may  be  mounted  on  a  regular  rack-cutting  attachment  or  a 
vertical  spindle  milling  attachment  when  used  on  a  universal 
milling  machine.  The  latter  attachment  can  only  be  used 
in  the  case  of  a  large  cutter,  while  the  former  permits  the 
use  of  a  small  cutter.  By  using  a  universal  milling  attach- 
ment in  this  connection,  the  work  may  be  done  on  a  plain 
milling  machine,  the  attachment  having  means  for  setting  for 
the  required  angle  of  spiral. 


MOLINE   DRILLING  MACHINE 

The  latest  addition  to  the  line  of  "hole  hog"  machines  built 
by  the  Moline  Tool  Co.,  Moline,  111.,  is  the  No.  54  drill  illus- 
trated and  described  herewith.     The  characteristic  feature  of 


.  Fig.   1  but  arranged 
of    Gearing 


Moline  No.  54  Drill  equipped  with  both  Cam  and  Geared  Feeds 

the  design  is  that  both  cam  and  geared  feeds  are  provided. 
For  any  special  work  that  has  to  be  handled  in  large  quanti- 
ties, a  feed  cam  is  made  which  is  formed  in  such  a  way  that 
the  drill  is  quickly  fed  through  any  gaps  that  may  exist  in 
the  work  and  also  returned  quickly  to  the  starting  point 
after  the  hole  has  been  finished.  The  machine  may  be  oper- 
ated continuously  or  made  to  stop  automatically  at  the  load- 
ing point,  as  desired.  The  feed  cams  are  easily  changed  so 
that  it  is  entirely  practicable  to  have  a  number  of  cams  for 
handling  different  classes  of  work  on  the  same  machine.  The 
cams  are  inexpensive,  and  as  they  materially  increase  the 
rate  of  production  they  should  be  used  in  machining  all  work 
which  has  to  be  handled  in  quantities.  When  small  pieces 
are  to  be  drilled,  a  sliding  jig  provided  with  alternate  work- 
ing and  loading  stations  makes  the  use  of  stops  unnecessary, 
the  drill  being  operated  continuously.  For  general  work,  the 
geared  feed  is  used  in  connection  with  the  automatic  stop 
and  quick  hand  return.  This  makes  a  valuable  combination, 
as  it  combines  the  advantages  of  a  special  and  general  pur- 
pose machine. 

The  No.  !>4  Moline  drill  has  one  main  spiral  gear,  as  shown 
in  the  illustration;  but  it  so  desired,  it  can  be  equipped  with 
two    main   spiral   gears,   this   design    permitting   holes   to   be 
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drilled  on  closer  centers.  The  machine  equipped  with  the  two 
gears  is  known  as  the  No.  :i4-l)  machine.  These  machines 
are  made  in  seven  diUVrent  lengths  ranging  from  4  to  10  feet, 
and  are  adapted  for  handling  a  great  variety  of  bars,  pipes, 
drop-forgings  and  castings.  The  machines  8  feet  or  more  in 
length  are  built  with  three  columns.  The  No.  54  machine  is 
intended  to  take  the  place  of  the  No.  8  cam-feed  machine 
formerly  built  by  this  company.  In  addition  to  performing 
all  operations  which  could  be  handled  by  the  No.  8  machine, 
it  has  the  advantages  of  being  able  to  change  the  cams  quick- 
ly, of  only  requiring  one  cam  to  be  used  instead  of  two,  as 
on  the  No.  8  machine,  and  of  being  equipped  with  geared 
feed  to  adapt  the  machine  for  handling  general  classes  of 
work. 


MOTOR    DRIVE    FOR  "CISCO"   LATHE 

The  accompanying  illustration  shows  the  arrangement  of 
motor  drive  which  has  recently  been  developed  by  the  Cin- 
cinnati Iron  &  Steel  Co.,  Cincinnati,  Ohio,  for  use  on  the 
lathes  of  its  manufacture.  A  2'/4  or  3  horsepower,  direct  or 
alternating  current  motor  of  variable  or  constant  speed,  is 
employed.  Three  changes  of  speed  are  provided  in  the  head, 
two  of  which  are  controlled  by  a  lever  at  the  front  of  the  head 
which  operates  the  friction,  while  the  third  is  an  open  speed 
obtained  through  the  face  gear.  In  order  to  use  the  open 
speed,  it  is  necessary  to  have  the  lever  on  the  front  of  the 


bodies  several  im- 
portant features  in  its 
construction.  It  is 
primarily  intended  for 
use  as  an  emergency 
jack  for  street  railway 
service,  but  is  also 
suitable  for  use  in 
many  shops  and  fac- 
tories where  it  is 
necessary  to  lift  heavy 
work. 

The  following  are 
the  important  features 
of  the  design:  The 
claw  can  be  moved 
vertically  and  adjusted 
to  the  most  convenient 
height;  and  the  claw 
and  cylinder  can  be 
swung  in  a  complete 
circle  without  chang- 
ing the  position  of  the 
jack.  The  cylinder  is  the  moving  part  instead  of  the  ram  as 
in  most  types  of  hydraulic  jacks,  thus  allowing  the  pump 
mechanism  to  stay  in  a  fixed  vertical  position  and  permitting 
the  working  parts  of  the  lack  to  be  of  simple  and  compact 
design.  The  piston  is  packed  with  leather  rings,  the  valves 
are  of  the  ball  type  and  the  passages  are  made  of  ample  size. 
This  jack  is  operated  with  a  special  oil  which  acts  as  a  lubri- 
cant, prevents  the  working  parts  from  rusting,  cannot  freeze 
and  has  no  detrimental  effect  upon  the  packing.  The  pressure 
is  released  by  means  of  a  key  which  operates  a  small  needle 
valve.  Although  the  operating  lever  is  only  18  inches  in 
length,  a  man  can  obtain  the  maximum  pressure  without  un- 
due exertion.  These  jacks  are  built  in  .5  to  10  ton  sizes  with 
a  ram  stroke  of  10  inches. 


Arrangement  of   IndiTidual   Motor  Drive  for    "Cisco"   Lathes 


head  set  in  the  neutral  position.  The  illustration  shows  a 
new  arrangement  of  the  change  gear  box  in  which  guides  are 
provided  for  the  tumbler  so  that  the  operator  can  easily  ob- 
tain the  various  changes. 

The  Cincinnati  Iron  &  Steel  Co.  is  sending  14,  16  and  IS 
Inch  lathes  of  Its  manufacture  to  San  J'ranclsco  where  they 
win  be  shown  at  the  Panama-Paclflc  Exposition.  One  or  two 
minor  improvements  have  been  made  In  the  design  of  these 
lathes.  A  pull  pin  is  provided  at  the  end  of  the  lathe  and 
when  this  pin  Is  In  the  neutral  position,  the  lathe  can  be  run 
at  high  speed  with  all  of  the  gears  from  the  (irst  compound 
out.  The  design  of  the  halfnut  is  such  that  It  la  Impossible 
for  the  lead-screw  to  be  clamped  too  tightly.  The  beds  of 
these  new  "Cisco"  Inlhe.s  are  made  deeper  and  heavier  and  they 
are  of  "geml-stepl"  which  affords  unusual  slrenglh  and  per- 
manence of  alignment.  This  design  and  mal'Tlal  will  be  used 
by  this  company  from  now  on.  Various  other  minor  improve- 
ments have  bei'n  made  In  the  design  of  the  niarhlnes. 


Watson-Stillinan  Emergency  Jack 


SLOCOMB  DIRECT-READING  MICROMETER 

One  of  the  latest  pioducts  of  the  J.  T.  Slocomb  Co.,  Provi- 
dence, II.  I.,  is  a  direct-reading  micrometer  for  measuring  the 
size  of  wire.  This  tool  is  provided  with  a  direct-reading  dial 
on  which  the  size  of  the  wire  is  given  in  steel  wire  gage,  the 
decimal  equivalent  of  an  inch,  and  iron  wire  gage.  It  will  be 
evident  from  Fig.  1  that  the  micrometer  is  easily  held  and 
operated  with  one  hand,  leaving  the  other  free  to  handle  the 
work  to  be  measured.  These  features  enable  measurements 
to  be  made  very  rapidly. 

The  ([uick  action  of  the  micrometer  is  made  possible  by 
the  provision  of  a  coarse  multiple-pitch  screw  that  has  a  lead 
of  i/i  inch.  All  measurements  up  to  No.  80  steel  wire  gage, 
0.25   inch   and   No.   36   iron   wire  gage  may  be  read   at  one 


WATSON-STILLMAN   JACK 

Fulton   St.,  New   York   City, 
I   hydraulic  Jack   which  em- 


The  WatsonStlllman   Co.,   19; 
hafi   recently   added   to   Its   line 


Fig.    1.     Method 


ng    Slocomb    Direct-reading    Micrometer 
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1    of    Slocomb    Direct-reading   Micrometer 


revolution  of  the  screw.  It  will  be  seen  from  Fig.  2  that  the 
steel  wire  gage  is  graduated  at  the  outside  of  the  dial,  the 
iron  wire  gage  at  the  inside,  and  the  scale  giving  the  equiva- 
lent size  in  decimals  of  an  inch  is  located  between  the  two 
wire  gage  scales.  The  graduation  of  the  dial  emphasizes  the 
non-uniformity  of  the  common  wire  gages.  Evidently  it  was 
intended  to  have  the  gages  uniform  at  the  time  they  were 
developed,  but  there  was  no  good  means  of  making  accurate 
measurements  at  that  time. 

A  micrometer  of  similar  design  has  been  developed  for  use 
in  measuring  card  clothing.  The  nice  degree  of  accuracy 
necessary  in  the  manufacture  of  this  material  is  not  generally 
known,  the  average  machinist  having  little  knowledge  of  it 
except  for  use  in  making  file  cards  or  file  brushes.  That  the 
degree  of  accuracy  attained  in  its  manufacture  requires  the 
use  of  a  special  micrometer  will  doubtless  come  as  a  sur- 
prise to  many  readers  of  M,\chinery. 


WATERBURY-FARREL  THREAD  ROLLING 
MACHINES 

The  machine  illustrated  in  Fig.  1  is  one  of  a  series  of 
special  reciprocating  thread  rolling  machines  equipped  with 
magazine  feed,  which  has  been  added  to  the  line  of  the  Water- 
bury  Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn.  These 
machines  are  used  for  rolling  threads  of  greater  length  than 
can  be  handled  on  the  standard  thread  rolling  machines  built 
by  this  company.  In  working  out  the  design,  special  attention 
has  been  paid  to  the  maintenance  of  absolute  rigidity  in  the 
frame  and  this  feature  has  been  further  provided  for  by  em- 
ploying tie-rods  at  the  part  of  the  frame  where  the  strain 
is  greatest.  These  tie-rods  prevent  the  frame  from  springing 
when  threads  of  considerable  length  are  being  rolled  and  thus 
insure  obtaining  accuracy  in  the  entire  length  of  the  thread. 

Machines  of  this  type  are  built  for  both  hand  feed  and  auto- 
matic magazine  feed  for  headless  blanks.  In  hand  feeding  the 
machine,  the  work  is  placed  in  front  of  a  starting  slide  rest- 
ing on  an  adjustable  depth  gage  which  is  set  to  give  the 
length  of  thread  that  is  required.  At  the  proper  time,  the 
blanks  are  pushed  forward  and  gripped  by  the  moving  dies 
which  roll  the  thread.  The  magazine  feed  is  built  for  handl- 
ing headless  blanks  that  require  threading  on  either  one  end 


or  both  ends,  or  for  the  entire  length.  This  type  of  feed  is 
adapted  for  threading  pieces  of  the  form  used  in  harvester 
machinery,  electrical  machinery  and  special  bolts,  screws,  etc., 
for  a  great  variety  of  products  which  may  require  one  end 
to  have  a  right-hand  thread  and  the  other  a  left-hand 
thread.  Of  course,  when  threads  are  to  be  rolled  simultane- 
ously at  each  end  of  the  blank,  the  diameter  and  pitch  of  the 
screws  at  both  ends  must  be  the  same.  Where  the  threads 
are  rolled  simultaneously  on  both  ends  of  the  work  with  a 
blank  portion  left  between  the  threaded  portions,  the  dies  are 
separated  by  a  filler  of  the  same  length  as  the  portion  of  the 
blank  which  has  to  be  left  without  a  thread.  Dies  can  be 
used  for  rolling  either  right-  or  left-hand  threads  as  required. 
Fig.  2  shows  examples  of  threads  rolled  on  this  machine. 
A  screw  with  the  gimlet  type  of  point  is  shown  at  A;  a  ma- 
chine screw  thread  rolled  on  one  end  of  the  blank  is  shown  at 
B;  a  right-hand  machine  screw  thread  rolled  at  one  end  of 
the  blank  and  a  left-hand  thread  of  the  same  type  at  the  op- 
posite end  of  the  blank  is  illustrated  at  C;  and  at  D  a  machine 
screw  thread  has  been  rolled  the  entire  length  of  the  blank. 
The  machines  are  built  with  a  pump,  tank  and  lubricating  sys- 
tem  for   keeping   the   dies   flooded   with   lubricant   while   the 
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Fig.    2.     Examples  of  Threads  rolled  on  Machine  shown  in  Fig.   1 

threads  are  being  rolled.    They  are  built  in  several  sizes  with 
capacities  up  to  and  including  screws  1  inch  in  diameter. 


Fig.    1.     Waterbuiy-Farrel   Re 


aling  Thread   Rolling    Machine- 


HESS-BRIGHT  "MONARCH"  BALL  BEARING 

For  use  in  the  most  severe  classes  of  service  where  the 
requirements  are  so  exacting  that  even  ordinary  ball  bear- 
ings are  unable  to  give  satisfactory  results,  the  Hess-Bright 
Mfg.  Co.,  Front  St.  and  Erie  Ave.,  Philadelphia,  Pa.,  has 
added  to  its  line  the  "Monarch"'  ball  bearing  which  is  illus- 
trated herewith.  The  races  of  this  bearing  are  made  heavier 
than  those  of  standard  annular  bearings,  to  serve  the  double 
purpose  of  enabling  the  race  grooves  to  be  cut  deeper  and 
to  provide  more  metal  which  will  prevent  tlie  races  from 
being  sprung  out  of  shape  during  the  hardening  and  grinding 
operations  or  when  placed  in  service.  The  ball  cages  are 
of  cast  bronze  and  made  in  two  halves,  which  are  riveted 
together.  The  design  and  construction  of  this  bearing 
makes  it  more  expensive  than  other  types,  but  for  the  classes 
of  service  for  which  it  is  intended,  the  additional  first  cost  is 
soon  made  up  in  a  reduction  of  maintenance  charges. 

The  general  statement  has  been  made  that  the  races  of 
tills  bearing  are  made  exceptionally  heavy  to  minimize  distor- 
tion in  the  hardening  and  grindinc;  operations,  and  when 
the  bearing  is  placed  in  service.  It  may  be  mentioned  in 
tliis    connection    that    a    special    form    of    chuck    has    been 
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designed  for  use  in  machining  the  races,  which  supports  the 
work  all  around  its  circumference  instead  of  concentrating 
the  pressure  at  three  points.  This  prevents  straining  the 
race  and  the  production  of  consequent  inaccuracies  in  ma- 
chining. Those  who  are  at  all  familiar  with  the  application 
of  ball  bearings  know  that  for  carrying  an  ordinary  radial 
load,  the  outer  race  is  made  a  "sucking"  fit  in  the  bearing 
housing.  The  idea  is  to  have  the  race  free  to  slide  in  the 
bore  of  the  housing  but  still  to  have  it  uniformly  supported. 
Slight  inaccuracies  in  machining  the  housing  may  cause 
the  race  to  be  unequally  supported,  in  wliirh  case  there  is 
the  ever-present  possibility  of  springing  the  race.  The  ex- 
ceptional thickness  of  the  races  of  the  Hess-Brlght  "Monarch" 
type    of   hearing    reduces   to    a    minimum    the    possibility    of 

trouble  arising  from 
this  source.  Similar- 
ly, the  inner  race  is 
customarily  made  a 
pressed  fit  on  the 
shaft  and  any  inac- 
curacy of  the  shaft 
may  result  in  spring- 
ing the  race  out  of 
its  true  circular 
form.  Here,  again, 
the  exceptional  thick- 
ness of  the  race  re- 
duces the  possibility 
of  this  kind  of 
trouble.  The  greater 
thickness  of  the 
races  gives  the  bear- 
ing an  exceptionally  high  capacity  for  carrying  thrust  loads. 
It  has  been  stated  that  the  ball  cages  are  made  of  cast 
bronze.  After  these  cages  have  been  cast  they  are  taken  to 
a  die  where  they  are  trimmed  on  the  inside  and  outside  to 
the  required  diameters.  The  cages  are  then  taken  to  a 
hydraulic  press  where  the  inner  surfaces  of  the  ball  pockets 
are  subjected  to  high  pressure  in  order  to  smooth  the 
surface  of  the  metal  and  bring  each  pocket  to  the  required 
form.  This  method  of  finishing  the  ball  pockets  has  been 
found  superior  to  machining,  and  the  small  pits  in  the 
surface  of  the  metal  left  from  the  molds  act  as  oil  retainers 
which  are  found  to  give  good  satisfaction  in  keeping  the 
balls  properly  lubricated.  One  typical  class  of  service  for 
which  the  Hess-Bright  "Monarch"  bearing  has  been  found 
particularly  suitable,  is  on  the  armature  shafts  of  the 
axle  generators  used  in  railway  car  lighting  systems.  The 
service  conditions  under  which  the  bearings  of  those  equip 
•nients  operate  are  very  severe,  and  wear  in  the  bearings  might 
result  in  bringing  the  armature  into  contact  with  the  pole 
pieces  of  the  generator,  thus  causing  It  to  be  put  out  of  com 
mi.ssion.  That  the  new  Hess-Bright  bearings  are  well  suited 
for  the  requirements  of  this  service  is  evidenced  by  the  fact 
that  not  a  single  case  has  been  reported  in  which  failure 
of  the  lighting  system  could  be  attributed  to  the  bearings 
of  the  generating  set  on  which  they  were  used. 


Hess-Bright    "Monarch"   Ball  Bt^aring 


G.  E.  AUTOMATIC   SOLENOID   BRAKE 

A  new  autoin.Ttic  sol.n.pjd  briikr  ff)r  crane,  hnist,  lift  bridg.- 
and  similar  service  has  recently  been  developed  and  placed 
on  the  market  by  the  General  Klcctric  Cn.,  Schenectady,  N.  Y 
Kxceptlonnlly  sturdy  construction  has  been  made  inherent  in 
the  design  on  nccmint  of  the  severe  chsiracter  of  the  work 
demanded  of  the  br.ike.  and  It  is  built  In  n  complete  line  of 
standard  sizes  for  both  alternating  and  direct  current  ap 
plication.  All  the  sizes  are  no  designed  that  they  may  hf 
mounted  on  the  floor  ev.n  though  ordered  and  shipped  nt 
Urhed  to  the  motor.  In  the  larger  sizes  mounted  on  tho 
motor-  flO  horsepower  and  over  the  two  base  bars  that  sup 
port  the  brake  are  bolted  to  brackets,  the  latter  being  bolted 
In  bossps  cast  on  thf  motor  frame.  The  two  plate  yokes  that 
support  each  shoe  are  hinged  at  the  lower  end  to  the  base 
bars,  and  net  ns  levers  for  applying  the  necessary  pressure 
to   thr-  shoes  to   make   thr   I.rnking  effecllvr      Thr>   forro  »h«t 


operates  the  brake  is  transmitted  to  the  free  or  top  ends  of 
the  yokes  through  horizontal  levers,  which  are  attached  to 
the  movable  element  of  the  solenoid  by  means  of  links.  When 
the  solenoid  is  energized,  the  movable  element  is  forced  up 
to  the  end  of  its  travel,  releasing  the  brake;  and  when  the 
coil  is  demagnetized,  the  brake  is  set  by  gravity.  In  the 
sizes  below  50  horsepower,  the  brake  has  a  box  type  of  frame, 
which  is  attached  to  bosses  on  the  motor  frame.  Cast  yokes 
are  employed  in  this  type,  but  in  other  respects  the  brake 
is  similar  to  that  for  motors  witli  capacities  of  .iO  horse- 
power and  above.  AM  these  designs  may  be  modified  to  suit 
the  requirements  of  such  special  applications  as  lift  bridges, 
printing  presses,  etc. 

The  brake  has  three  unique  features:  an  automatic  sole- 
noid air-gap  adjuster,  an  automatic  shoe  clearance  adjuster, 
and  a  floating  top  core  type  of  solenoid.  The  solenoid  air- 
gap  adjuster  is  designed  to  maintain  constant  the  distance 
between  the  upper,  or  floating,  and  the  lower  cores  of  the 
solenoid  when  the  brake  is  on.  The  solenoid  air-gap  adjust- 
ment is  made  by  means  of  a  ratchet  wheel,  pawl  and  ad- 
justment rod  shown  in  the  illustration,  which  represents  the 
type  of  brake  designed  for  motors  of  capacities  of  50  horse- 
power and  above.  The  pawl  is  so  designed  that  when  the  air- 
gap  in  the  solenoid,  i.  c,  the  distance  between  the  upper  and 
lower  cores,  increases  beyond  a  certain  value,  the  pawl  will 
engage  with  a  tooth  of  the  ratchet  wheel  and  rotate  it  slight- 
ly when  the  movable  element  of  the  solenoid  is  forced  up  by 
the  magnetic  field  of  the  latter  to  release  the  brake.  This 
shortens  the  air-gap  in  the  solenoid  slightly,  with  the  result 
that  the  movable  element  does  not  drop  far  enough  when  the 
brake  is  set  for  the  pawl  to  engage  the  ratchet  wheel  again 
until  the  shoes  wear  sufficiently  to  permit  it.  One  tooth  on 
the  ratchet  wheel  corresponds  to  a  slight  variation  in  the 
distance  between  the  upper  and  lower  solenoid  cores,  so  the 
adjustment  is  very  close. 

In  the  shoe  clearance  adjuster,  a  rod  attached  to  one  of 
the  base  bars  passes  through  a  bracket  bolted  to  one  of  the 
yokes.  This  bracket  has  a  slot  for  a  spring  clamp  attached 
to  the  rod.    As  the  shoes  wear,  allowing  the  yokes  to  approach 


Ooneral  Elootrio  Automatio  Solenoid  Brake  for  Crane.   Hoist  and 
Lift   Bridfr   SsTTica 

slightly  nearer  to  the  wheel  when  the  brake  is  set,  the  spring 
clamp  Is  moved  up  correspondingly  by  the  bracket,  these  two 
parts  being  in  contact  when  the  brake  is  on.  As  soon  as  the 
brake  is  released,  the  right-hand  yokes  move  back  under  the 
influence  of  gravity  and  the  spring  until  the  set-screw  strikes 
the  spring  clamp.  Thus  the  distance  between  these  two  posi 
tlons  of  the  shoes,  i  .  .  th<-  shoo  clearance,  is  maintained 
constant.  The  braking  effect  may  be  increased  by  changing 
the  lever  pin  to  one  of  th^  other  sets  of  holes  designed  for 
it,  and  also  by  removing  one  or  more  of  the  weights  on  the 
movable  element  of  the  solenoid.  .\n  oil  dash  pot.  single  act- 
ing in  the  downward  direction.  Is  supplied  with  the  larger 
Mzes  to  prevent  .iny  rebound  of  the  movable  element  of  the 
solenoid  at  the  Instant  of  sotting  the  brake,  thus  giving  a 
smooth   appHcallon      Th.'  (bish  pot   effort  may  bo   variod.  but 
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all  dash-pots  are  correctly  adjusted  at  the  factory,  using  an 
oil  that  is  little  affected  by  changes  in  temperature. 

The  solenoids  supplied  with  these  brakes  are  enclosed, 
ventilated,  rain-proof  and  provided  with  a  floating  top  core. 
When  the  movable  element  reaches  the  upper  limit  of  its 
travel,  it  strikes  the  floating  top  core  which  is  held  in  place 
by  magnetism  and  yields  slightly,  preventing  a  severe  blow 
being  struck.  Since,  in  ordinary  service,  solenoids  operate 
several  times  per  minute,  it  is  readily  seen  that  this  is  a 
great  gain,  as  it  materially  adds  to  the  life  of  the  coil  and 
other  parts,  and  also  insures  smoother  operation.  With  re- 
spect to  direct  current  brakes,  a  series  wound  coil  is  stand- 
ard for  crane  work.  All  standard  series  brakes  release  on 
40  per  cent  of  the  rated  full  load  current  of  the  motor  to 
adapt  them  to  dynamic  braking.  There  are  special  applica- 
tions which  require  a  shunt  winding,  as,  for  instance,  bridges 
where  the  motor  coasts  with  the  current  off  and  the  brake 
released.  Alternating  current  solenoids  are  shunt  connected. 
Coils  for  such  high  potentials  as  2200  volts  can  be  fur- 
nished, if  desired,  for  standard  frequencies  ranging  from  25 
to  60  cycles.  These  are  single  phase  and  therefore  suitable 
for  single,  two  and  three  phase  circuits  without  change. 

Brakes  are  rated  in  pounds  retarding  torque  at  one  foot 
radius  on  the  brake  wheel  shaft,  the  term  "retarding  torque" 
being  applied  to  the  torque  when  the  armature  of  the  motor 
is  rotating.  When  the  armature  stops  rotating,  the  "holding 
torque  at  rest"  of  the  brake  increases  considerably.  This  is 
due  to  the  fact  that  the  coefficient  of  friction  when  the  wheel 
is  at  rest  is  greater  than  when  it  is  rotating.  All  brakes 
have  a  maximum  retarding  torque  of  not  less  than  the  full 
load  torque  of  the  motors  on  which  they  are  used.  The  de- 
sign of  the  solenoid  coil,  shoes,  and  other  parts  is  such  as 
to  permit  of  ready  removal.  All  wheels  are  cast  steel,  as  this 
metal  gives  maximum  strength  with  minimum  weight.  They 
are  perfectly  balanced,  and  those  for  the  mill  type  of  motors 
and  alternating  current  crane  and  hoist  motors  are  taper 
bored  to  facilitate  removal  of  the  wheel.  All  wheels  are  of 
small  diameter  so  as  to  have  a  small  flywheel  effect,  and  of 
wide  face  to  insure  ample  wearing  surface.  The  brake  is  so 
designed  that  the  wheel  cannot  drop  off  even  though  it  may 
accidentally  work  loose.  The  solenoid  coil  is  connected  to 
the  controller  so  that  when  the  latter  is  thrown  to  the  "on" 
position,  the  movable  element  of  the  solenoid  is  raised,  there- 
by releasing  the  brake  and  allowing  the  motor  armature  to 
revolve  freely.  When  the  controller  is  thrown  to  the  "off" 
position,  or  when  the  power  fails,  the  movable  element  drops, 
thus  causing  the  brake  to  set  and  hold  the  motor  armature 
from  turning.  In  special  cases,  as  for  instance,  in  the  service 
on  a  lift  bridge  where  the  brake  and  motor  turn  through  an 
angle,  the  brake  is  set  by  means  of  a  spring,  which  insures 
constant  braking  effect  at  all  angles. 


HORTON  COMBINATION  GEARED  SCROLL 
CHUCKS 

A  recent  addition  to  the  line  of  lathe  chucks  manufactured 
by  the  E.  Horton  &  Son  Co.,  Windsor  Locks,  Conn.,  is  illus- 
trated in  Fig.  1; 
and  Fig.  2  shows 
the  parts  of  this 
chuck.  This  is 
known  as  a  corn- 
bin  a  t  i  o  n  geared 
scroll  chuck  be- 
cause all  of  the 
jaws  may  be  oper- 
ated in  unison  by 
means  of  the  scroll 
gearing,  while  each 
jaw  may  be  oper- 
ated independently 
by     means      of     a 

Tig.    1.     Horton  Combination  Geared  ScroU  Chuck      ggj-gw.       It    will    be 

seen  that  the  chucks  are  equipped  with  solid  reversible  jaws, 
and  this  style  of  chuck  is  made  with  either  three  or  four 
jaws.  In  order  to  avoid  the  inconvenience  arising  from  the 
possibility  of  having  the  screws  drop  out  when  the  jaws  are 


Fig.    2.     Parts   of   Horton   Chuck   shown   in   Fig.    1 

removed  for  the  purpose  of  reversing  them,  a  special  form  of 
screw  carrier  has  been  designed,  this  carrier  being  shown  in 
detail  in  Fig.  3.  The  socket  in  which  the  screw  is  held  is 
just  a  little  more  than  semi-cylindrical  so  that  the  screw 
cannot  drop  out,  and  it  will  be  seen  that  the  plug  A  is 
threaded  into  the  end  of  the  carrier  and  locked  in  place  by 
two  binding  screws.  The  independent  screws  are  made  in  a 
screw  machine,  after  which  they  are  threaded,  carbonized, 
heat-treated  and  ground  from  end  to  end.  The  screws  are 
exceptionally  large  and  are  not  necked  down  at  the  ends,  so 
that  maximum  strength  is  obtained. 

The  standard  jaws  and  screws  of  the  form  used  in  the  new 
Horton  independent  chucks  are  employed  in  the  combination 
geared  scroll  chuck.     The  size  of  the  screws  is  such  that  in 


Fig.    3.     Design  of  Screw  Carrier  for   Geared  Scroll  Chuck 

chucks  of  the  6-inch  size  and  larger,  only  one  wrench  is  re- 
quired, which  is  used  for  operating  both  the  scroll  pinions  and 
the  screws  which  control  the  independent  movement  of  the 
jaws.  The  pinion  which  operates  the  scroll  gear  has  excep- 
tionally strong  teeth,  and  by  referring  to  Fig.  2  it  will  be 
seen  that  a  steel  band  encircles  the  hub  of  each  pinion. 
This  band  is  pressed  onto  the  hub,  and  in  addition  to  taking 
the  end  thrust  of  the  pinion  the  band  adds  to  its  strength.  It 
has  already  been  mentioned  that  both  three-  and  four-jawed 
chucks  are  now  being  manufactured,  and  both  styles  of  chucks 
are  made  in  sizes  ranging  from  4  to  24  inches  in  diameter. 

Fig.  4  shows  another  new  product  of  this  company,  which 
is  known  as  style  50-C  independent  four-jawed  chuck.  It  will 
be  seen  that  this  is  of  the  reversible  jaw  type.  Steel  thrust 
blocks  of  rectangular  section  are  provided  in  the  body  of  the 
chuck.  These  are  hardened  and  ground,  and  carry  the  thrust 
of  the  screws.  The  screws  are  of  large  diameter;  they  are 
self-contained  within   the  chuck  body  and  have  large  thrust 


Fig.   4.     Horton   No.    60-C   Independent   Four-jawed   Chuck 
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contact  against  these  hardened  thrust  blocks.  After  being 
threaded  the  screws  are  heat-treated  and  ground.  The  illus- 
tration makes  the  design  clear  without  requiring  an  e.\tended 
description. 


BRISTOL  LONG   DISTANCE    INDICATING 
AND   RECORDING  SYSTEM 

A  new  electrical  long  distance  transmitting,  indicating  and 
recording  system  has  been  placed  on  the  market  by  the 
Bristol  Co.,  Waterbury,  Conn.  In  this  instrument,  Bard's 
patented  long  distance  induction  balance  movement  is  em- 
ployed; and  Bristol  recording  instruments,  when  equipped  with 
this  electrical  transmitting  system,  are  capable  of  producing 
automatic  and  continuous  records  of  pressure,  liquid  levels, 
temperatures,  mechanical  motions,  etc.,  even  at  distances  of 
many  miles  from  points  at  which  the  transmitters  are  lo- 
cated. Fig.  1  shows  a  standard  unit  of  this  transmitting  and 
recording    instrument,    including    the    transmitting    indicator 


Tig.    1.     Airanpement  of   the   Standard   Transmitting   and 
Recording  Instruments 

for  installation  at  the  point  where  the  pressure  or  tempera- 
ture, etc.,  is  measured,  and  the  receiving  recorder  which  is 
installed  at  the  remote  point  where  it  is  desired  to  have  the 
record  produced.  The  two  instruments  are  shown  connected 
by  three  wires,  one  of  which  is  connected  to  a  source  of  alter- 
nating current,  as  for  instance,  a  lighting  circuit.  This  long 
distance  system  is  particularly  well  adapted  for  use  under 
ordinary  operating  conditions  because  of  its  simplicity  of 
construction.  There  are  no  sliding  or  make-and-break  con- 
tacts employed,  and  the  effects  of  variation  of  temperature  or 
resistance  along  the  circuit  are  negligible.  The  recording  in- 
strument may  be  installed  many  miles  distant  from  the  meas- 
uring and  transmitting  device.  For  instance,  if  110  volts  and 
No.  14  copper  wires  are  used,  the  recorder  may  be  located 
thirty  miles  from  the  transmitter,  or  if  No.  12  leads  are  used 
the  recorder  can  be  installed  forty  miles  or  more  from  the 
transmitter.  The  transmitting  device  is  mounted  in  a 
moisture  proof  case,  and  can  be  installed  outdoors  if  necessary. 
The  fundamental  principle  of  the  Bristol  long  distance 
transmitting  and  recording  system  is  that  of  the  induction 
balance.     The  transmitting  instrument  and  the  receiving  in- 
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strument  are  each 
equipped  with  two 
pairs  of  coils  ar- 
ranged to  swing  in 
a  horizontal  plane 
over  iron  cores. 
Fig.  3  shows  the 
interior  of  one  of 
the  transmitting 
instruments.  In 
this  instrument  the 
helical  form  pres- 
sure tube  and  the 
electrical  transmit- 
ting device  are 
shown  in  the  oper- 
ating position.  The 
complete  outfit  con- 
sists of  two  pairs 
of  mechanically 
balanced  solenoids  arranged  to  swing  horizontally  back  and 
forth  over  the  ends  of  soft  iron  cores  and  connected  in  parallel 
to  an  alternating  current  circuit.  One  pair  of  the  solenoids  is 
used  for  the  transmitting  instrument,  the  other  pair  for  the 
receiving  instrument.  The  front  view  (Fig.  2)  of  the  trans- 
mitter shows  one  pair  of  the  solenoids  A  and  B  on  spools  that 
are  connected  and  supported  on  a  shaft,  the  ends  of  which 
rest  in  jewel  bearings  at  G  and  F,  and  which  is  free  to  swing 
back  and  forth  over  laminated  soft  iron  cores  C  and  D.  The 
top  view  (Fig.  4)  shows  the  solenoids  A  and  li  of  the  trans- 
mitter in  section,  and  by  the  dotted  outline  the  position  to 
which  the  solenoids  may  swing  is  also  indicated.  A  similar 
pair  of  balanced  solenoids  is  placed  in  the  receiving  recorder 
or  indicator  at  the  distant  point.  When  the  solenoids  A  and 
n  of  the  transmitter  and  receiver  are  connected  in  parallel  to 
an  alternating  current  circuit,  and  the  transmitter  coils  A 
and  B  are  held  in  a  certain  position  by  the  operating  mechan- 


Fig. 


Interior    of    the    Transmitting   Instrument 
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Fig.   4.     Diagrammatical  Top  View  of  Mochan 


shoKO  in  Fig.   i 


rig.    I.     Diagram    nhowing   Arrangfmtnl   of  Tran>milt«r  Bolonoldn 


ism  located  at  E  (water  level  gage,  pressure  gage,  ther- 
mometer, etc.)  the  relative  amounts  of  current  flowing  in 
solenoids  A  and  B  will  depend  on  their  positions  on  the  iron 
cores  C  and  D  due  to  the  inductive  effect  exerted  in  this  way. 
At  the  receiving  instrument  the  other  pair  of  solenoids 
are  mechanically  balanced  and  free  to  take  an  angular  position 
which  will  be  the  same  as  that  of  the  transmitter,  since  the 
flow  of  current  will  be  the  same  in  the  corresponding 
solenoids  of  the  receiver  as  In  the  transmitter.  If  the  angular 
position  of  the  pair  of  solenoids  at  the  transmitter  is  changed 
by  the  operating  merhanlsm.  thus  moving  one  of  the  solenoids 
off  and  the  other  on  to  the  iron  cores  increasing  the  In- 
ductance in  one  solenoid  and  diminishing  It  in  the  other — the 
flow  of  current  will  bo  proportionately  increased  in  one  coll 
and  diminished  in  the  other.  The  variations  of  current  at 
the  distant  receiver  will  correspond  with  the  variations  at  the 
transmitter,  and  cause  the  pair  of  solenoids  of  the  receiver 
to  seek  a  position  of  balance  which  will  be  the  snme  as  that 
of  the  solenoids  of  the  transmitter.  In  the  transmitter  the 
operating  mechanism  Is  linked  directly  to  the  balanced 
solenoids  by  means  of  an  arm  /,.  In  the  receiver  the  record- 
ing  pen   or   the   Indicating   pointer   Is  connected   to   a   similar 
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Fig.    5.     Combination   Outfit  including  Two  Transmitters  and  One 
Receiving  Indicator,  connected  to  Two-point  Rotary  Switch 

arm  through  a  simple  and  practically  frictionless  multiplying 
mechanism. 

Various  combinations  of  transmitting  and  receiving  instru- 
ments, of  either  the  indicating  or  continuous  recording  type, 
may  be  furnished.  Fig.  1  illustrates  the  standard  equipment 
including  a  transmitting  indicator  and  a  receiving  recorder, 
but  it  is  possible  to  furnish  the  transmitter  and  receiver  in 
either  the  indicating  or  recording  type.  Fig.  5  shows  a 
combination  outfit  including  two  transmitters  and  one  receiv- 
ing indicator  connected  with  a  two  point  rotary  switch  so 
that  readings  may  be  obtained  with  the  indicator  of  the 
pressures,  temperatures,  etc.,  from  either  of  the  transmitters. 
A  great  variety  of  applications  for  this  apparatus  will  prob- 
ably arise,  owing  to  its  flexibility  and  extreme  simplicity. 


WILLSON  SAFETY  GOGGLES 

About  a  year  ago  announcement  was  made  of  the  Willson 
safety  glasses  which  were  developed  to  protect  the  eyes  of 
men  engaged  in  chipping  castings  and  in  other  classes  of 
work  where  the  eyes  were  likely  to  be  injured  through  flying 
particles  of  metal.     It  was  necessary  to  make  these  glasses 


Willson  Safety  Goggles  for  Machinists  and  Grinding  Machine  Operators 

quite  heavy,  owing  to  the  nature  of  the  service  for  which 
they  were  intended;  and  to  guard  against  injuries  resulting 
from  broken  glass,  a  safety  flange  was  provided  to  prevent 
the  glass  from  being  driven  inward  in  the  event  of  either  of 
the  lenses  being  broken  by  flying  chips  of  metal.  For  such 
work  as  operating  grinding  machines  where  there  is  no  danger 
of  the  glasses  being  broken,  the  weight  of  the  type  of  glasses 
referred  to  was  found  to  be  an  undesirable  feature;  and  for 
use  in  such  work,  T.  A.  Willson  &  Co.,  Inc.,  Third  and  Wash- 
ington Sts.,  Reading,  Pa„  has  placed  a  new  goggle  of  some- 
what similar  design  upon  the  market. 

The  frame  is  made  in  such  a  way  that  the  goggle  is  light  in 
weight  although  quite  substantial,  so  that  it  will  stand  rough 
shop  usage.  An  adjustable  bridge  enables  the  wearer  to 
fit  the  goggles  easily  to  his  face;  this  bridge  is  pliable  and 
securely  attached  to  the  "eye  wires."  The  bridge  does  not 
touch  the  top  of  the  nose,  the  weight  of  the  glasses  being  dis- 
tributed over  the  sides  of  the  nose  and  the  cheeks,  and  the 
goggles  can  be  worn  over  spectacles.  The  guards  to  prevent 
flying  particles  of  dust  and  grit  from  entering  the  workmen's 


eyes  around  the  sides  of  the  glasses  are  of  fine  wire  mesh 
and  add  very  little  to  the  weight  of  the  goggles.  A  fine 
quality  of  glass  is  used  to  insure  freedom  from  eye-strain.  The 
frames  are  made  of  rust-proof  metal  so  that  the  goggles  may 
be  thoroughly  sterilized  before  being  given  out  to  another 
workman.  The  "temples"  are  placed  outside  the  side  guards 
and  fold  over  the  front  of  the  glasses.  A  case  is  provided 
with  each  set  of  these  goggles. 


TRIANGULAR   CORE   DRILL 

The  latest  product  of  the  Triangular  Tool  Co.,  Erie,  Pa.,  is 
the  core  drill  for  extracting  test  "coupons"  for  use  in  making 
tensile  or  bending  tests  of  material.  The  feature  of  this  tool 
is  the  inserted  cutter  which  may  be  adjusted  to  compensate 
for  wear  and  can  be  readily  replaced  instead  of  grinding  down 
the  end  of  the  tool  itself.  The  cutter  holder  is  made  of  heat- 
treated  chrome-vanadium  steel  to  enable  it  to  stpnd  up  under 
hard  service.  The  cutter  is  of  high-speed  steel.  This  tool  will 
core  "out  a  piece  in  from  20  to  25  minutes  without  requiring 
the  tool  to  be  withdrawn  to  clear  out  the  chips.  In  using 
this  tool,  it  is  recommended  to  employ  a  speed  of  about  25 


Triangular   Core  Drill  for   taking  Test   "Coupons" 

revolutions  per  minute  with  a  feed  of  0.010  inch  per  revolu- 
tion when  working  in  high-carbon  steel,  while  in  low-carbon 
steel  a  speed  of  50  revolutions  per  minute  with  a  feed  of  0.005 
inch  per  revolution  will  be  found  satisfactory.  The  drill  has 
a  No.  5  Morse  taper  shank  and  two  cutters  are  provided 
.with  it. 


SPRINGFIELD  BALL  BEARING  BUFFING 
MACHINE 

A  recent  addition  to  the  line  of  the  Springfield  Mfg.  Co., 
Bridgeport,  Conn.,  is  the  style  BM  motor  driven  ball  bearing 
buffing  machine  which  is  illustrated  herewith.  This  machine 
is  driven  by  a  Westinghouse  type  S.  K.  interpole  commutating 
motor  which  delivers  3  horsepower  and  runs  at  2200  revolu- 
tions  per   minute.     Referring  to   the   illustration,   it  will  be 


Springfield  Buffing  Machine  with  Motor  Cover  Raised  and 
Door    in   Base    Open 
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seen  that  push-buttons  arc  provided  for  starting  and  stopping 
the  machine.  The  motor  is  of  standard  design  with  the  ex- 
ception of  the  armature  shaft  which  is  made  of  high-carbon 
steel  and  of  sufficient  length  and  diameter  to  meet  the  re- 
quirements of  the  machine  it  is  to  drive. 

The  motor  is  rigidly  bolted  to  the  frame  of  the  buffer  and 
is  enclosed  in  a  dust-tight  case;  the  upper  half  of  this  case  is 
mounted  on  hinges  and  by  loosening  the  thumb-screw  at  the 
front,  it  can  be  thrown  back  to  expose  the  motor  for  inspec- 
tion or  adjustment,  as  shown  in  the  illustration.  An  opening 
is  also  cast  in  the  base  below  the  motor  which  is  covered  with 
fine-mesh  wire  gauze.  The  bearings  are  bronze  bushed  and  of 
the  ring  oiling  type.  The  principal  dimensions  of  the  ma- 
chine are  as  follows:  Size  of  wheels.  12  by  2  inches;  height 
to  center  of  spindle,  36  inches;  floor  space  occupied,  21  by  48 V4 
inches;  weight  of  machine,  1250  pounds. 


STANDARD  MANUFACTURING  MILLING 
MACHINE 

The  N'o.  3  automatic  manufacturing  milling  machine  which 
is  here  illustrated  was  designed  for  machining  four-jawed, 
square  jaw  clutches.  Two  of  these  pieces  are  milled  simulta- 
neously, and  in  handling  this  work  the  operation  of  the  ma- 
chine is  entirely  automatic.  The  problem  of  milling  these 
parts  presented  some  difficulty  owing  to  the  fact  that  the  cut 
is  off  center  and  that  the  sides  of  the  slots  converg3  toward 
the  center  of  the  clutch  disk.  After  the  first  cut  is  made  on 
both  pieces  mounted  on  the  table  of  the  machine,  the  work  is 
indexed  through  one-quarter  revolution  and  the  second  cut  is 
taken,  this  process  being  continued  until  four  cuts  have  been 
made  in  both  of  the  pieces.  The  work  is  then  indexed  through 
an  amount  sufficient  to  bring  it  into  the  required  posi- 
tion to  mill  the  other  side  of  the  slots,  and  at  the  same  time 
the  cutters  themselves  are  moved  over  to  the  opposite  side  of 
the  center  line.  Four  more  cuts  are  then  taken,  thus  machin- 
ing the  opposite  sides  of  the  slots.  The  entire  operation  is 
done  automatically.  Many  varieties  of  manufacturing  milling 
operations  are  done  on  those  machines,  including  such  work 


for   ciittinf   Squarft 

B.1  cuttlnR  various  forms  of  Keam,  ratchets,  sprockets,  snws, 
cuttera,  knurln,  taps,  etc. 

The  rultpr  spindle  of  the  machine  Is  made  of  hardened  and 
ground  tool  stfol  and  ha.i  a  long  taper  boarlnc  which  provides 
ample  compensation  for  wear  The  spindle  may  either  be 
driven   dirert   nr  through  the  bock-Keara  and  Is  carried  by  a 


slide  liaving  vertical  movement,  which,  in  turn,  is  carried  by 
a  slide  that  provides  horizontal  movement.  By  means  of 
these  two  slides  any  combination  of  vertical  and  horizontal 
movement  may  be  obtained.  The  cam-shaft  is  mounted  at  the 
rear  of  the  machine  and  is  driven  through  a  worm  and  worm- 
wheel.  This  shaft  carries  the  stroke  cam,  the  cut  cam  and 
the  index  cams.  This  machine  is  made  by  the  Standard  Mfg. 
Co.,  Bridgeport,  Conn. 


"AVEY" 


BALL    BEARING    DRILLING 
MACHINE 


The  Xo.  2V'>  high-duty  ball  bearing  drilling  machine  which 
is  illustrated  and  described  herewith  is  one  of  the  recent  ad- 
ditions to  the  line  of  the  Cincinnati  Pulley  Machinery  Co., 
Cincinnati,  Ohio.  This  machine  is  built  with  either  plain 
hand   feed,  or  with  power  feed  and  means  for  automatically 


Tig-   1.     "ATey"  No.  2'i  BaU  Boarinr  DrilUn(  Machine 

reversing  the  travel  of  the  drill  in  one  or  both  directions. 
The  machine  with  the  automatic  feed  mechanism  is  very 
flexible,  it  being  possible  to  operate  it  as  a  fully  automatic  or 
as  a  semi-automatic  machine,  or  the  automatic  mechanism  can 
he  entirely  disconnected  and  the  machine  fed  by  hand.  As 
there  are  many  factories  which  have  certain  pieces  that 
they  manufacture  in  quantities,  and  which  can  be  handled 
rapidly,  tlie  problem  of  getting  such  pieces  into  and  out  of 
the  jig  is  quite  simple,  and  for  drllllog  this  kind  of 
work  all  of  the  automatic  mechanism  on  the  machine  is 
iniployed. 

For  classes  of  work  which  are  more  or  less  difficult  to 
handle,  more  time  will  be  required  between  successive  strokes 
nf  the  drill,  and  In  handling  such  work  the  automatic  trip 
for  the  down  feed  of  the  drill  Is  thrown  out,  so  that  the  re- 
turn of  the  spindle  is  still  taken  care  of  automatically  but  the 
power  feed  clutrh  must  be  thrown  In  by  ban:!  Fcr  other 
cla.sses  of  work  all  of  the  nutomnlic  movements  are  discon- 
nected and  tho  drill  Is  fed  by  hand.  The  stop  collar  on  the 
spindle  sleeve  can  be  so  adjusted  that  there  Is  very  little  time 
wasted  between  successive  operations  of  the  drill;  but  on  the 
other  hand.  If  the  work  is  of  a  character  which  requires  con- 
siderable time  to  set  up,  the  slop  collar  can   be  set   In  a  po- 
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Machine   set  up  for  drilling   Steel   Bushings — Production 
10,000  per  Day 


sition  which  allows  the  spindle  to  feed  down  for  some  dis- 
tance before  it  engages  the  work.  Four  spindle  speeds  are 
obtainable,  the  highest  of  which  should  not  exceed  3000  revo- 
lutions per  minute,  and  three  changes  of  feed  are  provided, 
which  are  0.005,  O.OOS  and  0.012  inch  per  revolution  of  the 
spindle.  Different  feeds  can  be  furnished  to  meet  the  require- 
ments of  different  classes  of  work. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Spindle  bore,  No.  2  Morse  taper;  diameter  of  spindle,  1  inch; 
width  of  belt,  li/i  inch;  height  of  machine  to  top  of  spindle 
cone,  79  inches;  total  traverse  of  spindle,  13%  inches;  dis- 
tance from  center  of  a  spindle  to  column,  7^4  inches;  distance 
between  spindle  centers,  10  inches,  and  maximum  distance 
from  spindle  to  table,  33%  inches.  An  idea  of  the  rate  at 
which  work  can  be  drilled  on  this  machine  will  be  gathered 
from  the  following:  A  steel  bushing  with  a  wall  9/32  inch 
in  thickness  had  to  have  a  17/64-inch  hole  drilled  through 
the  wall.  These  pieces  were  turned  out  by  an  unskilled  oper- 
ator at  the  rate  of  11 86  per  hour.  Allowing  for  changing 
drills  and  other  unavoidable  losses  of  time,  it  is  safe  to  say 
that  the  daily  production  during  a  working  day  of  ten  hours 
would  be  10,000  pieces.  For  drilling  steel,  a  pump  and  piping 
is  provided  to  deliver  lubricant  to  the  tool. 
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RAY  MULTIPLE   MACHINE 

The  Ray  Mfg.  Co.,  247  Monroe  Ave.,  Grand  Rapids,  Mich., 
has  recently  placed  on  the  market  a  machine  which  com- 
prises a  lathe,  drill  press,  shaper,  milling  machine,  grinding 
wheel,  hacksaw,  forge,  anvil  and  vise  in  a  single  unit.  This 
machine  is  particularly  intended  for  use  in  trade  sshools 
where  students  may  become  familiar  with  these  types  of  equip- 
ment before  starting  work  on  high-class  machine  tools  which 
might  readily  be  damaged.  Garages  and  small  machine  shops 
will  also  find  it  well  adapted  to  their  needs. 

The  forge  receives  the  air  blast  from  a  small  fan  located 
inside  the  head,  this  fan  being  driven  by  the  handwheel  lo- 
cated at  the  front  of  the  machine.  The  same  handwheel 
drives  the  spindle  in  which  the  milling  cutter  arbor,  drill, 
chuck  or  center  and  faceplate  are  held.  The  anvil  is  made 
from  a  steel  casting  and  a  fiber  shim  is  placed  between  the 
anvil  and  bed  of  the  machine  in  order  to  prevent  vibration 
from  crystallizing  the  metal.  The  anvil  is  also  used  as  one 
member  of  the  vise  and  is  drawn  along  the  bed  by  a  screw 
operated  by  the  handwheel  at  the  end  of  the  machine.  The 
two  handwheels  govern  all  movements  of  the  machine,  but  if 


Ray   Multi-purpose   Machine   for   Trade   Schools,    Garages,    etc 

SO  desired,  a  motor  can  be  employed  for  driving  the  geared 
head. 

This  machine  is  provided  with  or  without  a  stand  and  is 
portable — a  feature  which  makes  it  particularly  useful  in 
many  shops  where  it  is  more  convenient  to  take  the  machine 
to  the  work.  The  low  cost  of  this  machine  should  enable  it  to 
command  a  market  in  many  shops  where  a  cheap,  general 
purpose  tool  is  required. 


Fig.    3.     Arrangement  of  Feed  Mecha 


NEWTON   22-INCH   COLD  SAW 

The  milling  saw  for  cutting  off  bar  stock  which  is  illus- 
trated herewith,  is  a  recent  product  of  the  Newton  Machine 
Tool  Works,  Inc.,  Philadelphia,  Pa.  The  machine  is  equipped 
with  a  saw  22  inches  in  diameter  and  has  a  maximum  capacity 
for  stock  up  to  314  inches  in  diameter.  It  is  equipped  with 
an    air-controlled    clamp    and    stock    trolley    provided   with    a 
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Newton   22-iiich   Milling  Saw   for  cutting  off  Stock 

length  duplicating  gage;  and  all  operations  necessary  between 
making  consecutive  cuts  are  performed  in  fifteen  seconds. 

The  saddle  of  the  machine  is  of  box  type  construction  and 
provided  with  underlocking  gibs  which  are  cast  solid  with  the 
saddle.  Horizontal  adjustments  are  made  by  means  of  tapered 
shoes.  Geared  feed  is  provided  from  a  feed-box  in  which  the 
arrangement  of  sliding 
gears  enables  any 
combination  to  be  in- 
stantly obtained  with- 
out the  removal  of 
gears.  Provision  is 
made  for  controlling 
the  machine  from 
either  the  front  or  the 
rear,  which  adds 
greatly  to  the  con- 
venience of  operation. 
In  addition  to  hand 
adjustment  and  power 
feed,  the  saddle  has 
power  quick  return. 
Adjustable  automatic 
safety  release  for  the 
feed  and  fast  power 
traverse,  are  provided. 


Fig.    1.     Front    View    of    Spri 


A  lubricating  .system  is  provided  which  delivers  a  copious 
flow  of  cutting  compound,  and  the  base  of  the  machine  is  de- 
signed to  take  care  of  the  overflow,  the  reservoir  being  lo- 
cated in  the  base  at  the  rear.  The  illustration  shows  the 
machine  equipped  for  belt  connection  to  an  individual  motor 
mounted  on  top  of  the  pedestal,  but  a  countershaft  could  bi,' 
employed  in  cases  where  individual  motor  drive  is  not 
desirable. 

An  Idea  of  the  capac'ty  of  these  machines  may  be  gathered 
from  the  fact  that  running  under  actual  shop  conditions  it  has 
been  found  possible  to  cut  off  annealed  stock  3'/j  inches  in 
diameter,  containing  0.70  per  cent  carbon  and  0.70  per  cent 
manganese,  at  a  rate  of  thirty  pieces  per  hour.  Running  at 
this  rate  the  machines  have  been  operated  continuously  for 
over  fifty  hours,  which  means  that  they  will  have  cut  off  over 
l.'iOO  pieces. 


SPRINGFIELD  CIRCULAR  SAW 
GRINDER 
The  Sprlngneld  Mfg.  Cn..  Hrldgeport,  Conn., 
han  recently  added  to  Its  line  a  machine  for 
the  purpose  of  grinding  the  clearance  or  taper 
im  circular  saws,  blanks  or  disks  up  to  .Ifi 
in<  hes  In  diameter.  Both  sides  of  the  work 
are  ground  simultaneously  so  that  economical 
operation  Is  obtained.  This  machine  Is  also 
adapted  for  grinding  work  with  parallel  faces. 
The  saw  or  disk  to  be  groun<l  Is  loosely 
mounted  on  a  stationary  arbor  and  rotated  by 
two    power-driven     rolls    which     engage     the 


work  on  each  side  and  are  held  in  contact 
with  it  by  spring  tension.  The  rolls  are 
driven  by  a  belt  from  the  countershaft,  the 
power  being  transmitted  to  the  rolls  through 
a  train  of  gears.  The  rolls  revolve  at  con- 
stant speed  and  the  studs  on  which  they  are 
carried,  are  mounted  in  slides  arranged  in 
such  a  way  that  they  may  be  separated  by 
means  of  an  eccentric  and  hand  lever  to  pro- 
vide for  entering  the  saw.  By  traversing 
these  rolls  back  and  forth  parallel  with  the 
face  of  the  saw,  a  uniform  speed  is  obtained. 
This  traversing  movement  of  the  rolls  is 
automatically  controlled  by  tripping  dogs 
which  are  set  according  to  the  size  of  the 
work ;  the  same  dogs  govern  the  travel  of 
the  grinding  wheel  heads. 

Provision  is  made  for  stopping  the  wheel 
heads  at  the  end  of  their  stroke  to  allow 
a  few  extra  turns  of  the  saw  to  be  made 
in  order  to  obtain  a  clear  grinding  cut  against  the  shoulder. 
The  grinding  wheels  are  driven  from  a  drum  ou  the 
countershaft.  They  are  mounted  on  high-carbon  steel  spindles 
which  run  in  large  bronze  bearings.  The  heads  are  long 
but  narrow  and  provided  with  taper  gibs  for  taking  up 
wear.    They  are  mounted  on  a  cross-slide  of  ample  proportions 

and  provision  is  made 
for  s  w  i  v  e  1  i  n  g  the 
heads  to  obtain  the  re- 
quired taper  on  the 
work.  An  adjusting 
screw  facilitates  set- 
ting for  any  desired 
taper  or  clearance  of 
the  saw  that  is  to  be 
ground.  The  grinding 
wheels  are  fed  in  by 
hand  and  both  wheels 
may  be  fed  simultane- 
ously or  independently 
of  each  other,  accord- 
ing to  the  require- 
ments of  the  work. 
The  bed  is  of  heavy 
box  section  reinforced 

ngfleld    Circular   Saw    Grinder  jjy  gjogg  ^ibs.     A  pump 

is  provided  which  supplies  a  copious  stream  of  water  or  cool- 
ing compound  to  the  work,  the  spray  being  caught  by  guards 
and  returned  to  the  overflow  tank  from  which  it  is  delivered 
to  the  pump  tank.  The  principal  dimensions  of  the  machine 
are  as  follows:  Largest  diameter  of  saw  that  can  be  ground, 
:!(!  inches;  size  of  grinding  wheels,  20  by  3  inches;  size  of 
grinding  wheel  spindle  bearings,  2'v,  by  SVi  inches;  diameter 
of  saw  driving  rolls,  fi  inches;  floor  space  occupied,  6  feet  8 
inches  by  9  feet;   weight  of  machine,  8000  pounds. 


tig.    a.      OpponllK    Bide    of    Sprlnnflelit    Orinder    sliotrn    In    Fl|t.    1 
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POTTSTOWN  SEMI-AUTOMATIC   UNION 
MACHINE 

The  machine  here  described  is  intended  for  machining 
malleable  iron  lip  union  heads  and  tails.  It  is  built  in  com- 
binations of  any  number  of  units  up  to  four,  which  are 
mounted  on  a  single  base;  in  this  way  the  requirements  of 
different  shops  are  met,  and  by  having  more  than  one  unit 
under  the  control  of  a  single  operator,  he  is  kept  constantly 
busy.  The  work  is  chucked  in  a  vertical  position  which  makes 
it  possible  to  equip  the  machine  with  a  pump  and  piping  that 
supplies  cutting  lubricant  through  the  hollow  upper  spindle, 
thus  flooding  all  tools,  giving  long  life  to  the  tools  and  a 
good  finish  to  the  work.  This  is  also  the  means  of  enabling 
the  highest  possible  speed  to  be  utilized. 

In  operation,  the  fitting  is  clamped  in  the  chuck  and  the 
machine  started  with  the  controlling  lever,  after  which  it 
passes  through  the  cycle  automatically,  performing  the  opera- 
tions of  facing,  under-cutting  and  tapping.  When  the  fitting 
is  finished,  the  machine  comes  to  a  standstill  and  the  chuck 
is  drawn  back  clear  of  the  tools,  after  which  the  fitting  drops 
through  the  back  of  the  chuck  into  a  receptacle  placed  to  re- 


Pottstown   Semi-automatic   Machine   for   machining   Unions 

ceive  it.  While  the  chuck  is  withdrawn,  the  next  blank  is 
placed  between  the  jaws,  after  which  the  chuck  is  pushed  up 
against  a  stop,  thus  gripping  the  work  and  bringing  it  into 
line  with  the  spindles  of  the  machine. 

It  has  already  been  stated  that  the  machine  is  controlled 
by  a  single  lever  at  the  front,  and  this  lever  makes  it  pos- 
sible to  stop  the  tools  at  any  point  of  the  cycle  and  return 
the  machine  to  the  starting  point.  In  case  a  tool  breaks, 
this  lever  makes  it  possible  to  stop  the  machine  instantly, 
thus  preventing  further  damage  to  the  tools,  which  might 
occur  if  the  machine  were  allowed  to  pass  through  an  entire 
cycle  before  coming  to  a  stop.  The  time  required  to  finish 
a  %-inch  union  is  20  seconds,  while  the  finishing  of  a  lM,-inch 
union  takes  30  seconds.  This  machine  is  the  latest  product 
of  the  Pottstown  Machine  Co.,  Pottstown,  Pa. 


MueUer  Telescopic  Wrench  and  Some   of  its  Parts 

will  handle  all  sizes  of  both  hexagon  and  square  nuts  for 
Vs  to  %  inch  bolts.  The  telescopic  feature  eliminates  the  use 
of  loose  parts  and  makes  a  very  compact  tool. 

Referring  to  the  illustration,  one  of  the  telescoping  sockets 
is  shown  at  A,  the  movement  of  the  sockets  being  controlled 
by  knobs  B.  These  knobs  are  fastened  to  washers  C;  they 
work  against  the  tension  of  springs  D  and  are  a  sliding  fit  on 
pins  E  which  are  inserted  crosswise  in  the  sockets.  To  bring 
out  any  required  socket,  the  knob  B  is  pressed  down  until  the 
flat  portion  just  below  the  shoulder  comes  into  line  with 
the  narrow  slot  F  in  the  wrench;  the  knob  can  then  be  ad- 
vanced to  the  next  circular  opening  so  that  the  socket  is 
brought  out  ready  for  use.  On  relieving  the  pressure  on  the 
knob  B,  the  spring  D  forces  the  knob  out  into  the  circular 
opening,  thus  holding  the  socket  In  place.  The  way  in  which 
the  wrench  is  swiveled  around  to  bring  either  end  into  action 
will  be  evident  from  the  illustration. 


MUELLER  TELESCOPIC  SOCKET  WRENCH 
The  accompanying  illustration  shows  a  telescopic  socket 
wrench  which  is  made  by  Louis  Mueller,  1719  Central  Ave., 
Cincinnati,  Ohio.  This  wrench  is  designed  to  take  the  place 
of  the  common  type  using  a  number  of  loose  sockets,  and  it 


IMPROVED  ARM  AND  SPINDLE  FOR  BAUSH 
MULTIPLE  DRILLS 

The  accompanying  illustration  shows  an  improved  form  of 
spindle  and  supporting  arm  construction  which  is  now  used 
on  the  multiple  spindle  drilling  machines  built  by  the  Baush 
Machine  Tool  Co.,  200  Wason  Ave.,  Springfield,  Mass.  Re- 
ferring to  this  illustration,  it  will  be  seen  that  the  spindle 
gear  A  is  supported  on  both  sides  by  long  bronze  bushings 
and  the  lower  bushing  is  fitted  with  a  packing  nut  B  which 
forms  an  oil-tight  joint  around  the  bottom  of  the  bearing. 
This  makes  it  possible  to  keep  the  gear  chamber  filled  with 
oil,  thereby  insuring  perfect  lubrication  of  the  gears  and 
bearings. 

It  is  often  de- 
sirable to  remove 
one  or  more  spin- 
dles from  the  head 
of  a  multiple  drill- 
ing machine  in 
order  to  facilitate 
the  adjustment  of 
the  remaining 
arms.  This  is  pro- 
vided for  in  the 
improved  Baush 
construction  by  the 
joint  connection  C, 
which  makes  it  an 
easy  matter  to  as- 
semble or  discon- 
nect the  spindle. 
This  is  done  by  re- 
moving the  spring 
D  to  enable  the 
collar  E  to  be 
dropped  down  to 
expose  the  connec- 
tion. To  reconnect 
the  spindle.  It  is 
merely  necessary 
to  pass  the  collar 
up  into  its  original 
position  and  snap 
the  spring  D  into 
place.        The      uni-     ,  ^  ^         ^   .  .„..,„ 

Improved    Type    of   Arm   and   Spindle   Construction 
versal    ball    joint    is  now  used  on  Baush  Multiple  Spindle  Drills 
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of  the  improved  Baush  pattern  made  with  a  solid  ball  grooved 
at  right  angles,  two  sets  of  driving  blocks  and  two  sockets. 
With  this  construction  a  very  simple  but  powerful  joint  is 
secured. 

It  will  be  seen  that  the  spindle  proper  consists  of  two  tele- 
scopic members  F  and  G  which  are  keyed  together.  This  pro- 
vides for  adjustment  of  the  length  of  the  spindle  when  it 
is  placed  in  various  positions,  and  means  of  compensation 
for  differences  in  the  length  of  the  drills.  The  drill  socket 
bearing  H  is  of  bronze  and  has  a  vertical  adjustment  of 
I'l  inch  to  further  compensate  for  variations  in  the  length 
of  the  drills.  All  drill  sockets  are  fitted  with  standard  Morse 
taper  holes  and  are  provided  with  ball  thrust  bearings. 

Tho  feature  of  the  adjustable  arm  is  the  method  of  clamping 
the  drill  socket  bearing  in  the  desired  position.  To  accom- 
plish this  it  is  only  necessary  to  operate  a  single  screw  which 
is  located  at  the  outer  end  of  the  arm  so  that  it  is  always  ac- 
cessible. This  screw  I  draws  down  the  wedge  J  which  is  held 
between  the  end  of  the  arm  A'  and  the  wedge  block  L.  The 
wedge  block  is  electrically  welded  to  a  piece  M  known  as  the 
clamping  strip,  which  is  a  U-shaped  member  encircling 
the  arm  and  bearing  H.  and  has  its  outer  ends  connected  to 
the  wedge  block  L.  When  the  wedge  J  is  drawn  down  by 
means  of  the  screw  /,  the  drill  socket  bearing  is  securely 
clamped  into  a  curved  recess  in  the  arm;  and  by  loosening  the 
screw  the  vertical  adjustment  of  the  drill  socket  is  easily 
taken  care  of  without  disturbing  the  location  of  the  arm  which 
is  attached  to  the  head  of  the  machine  by  two  standard  T- 
bolts.  It  will  be  evident  that  with  this  improved  type  of 
spindle  and  arm,  a  great  saving  of  time  can  be  made  in  dis- 
connecting the  spindle  and  making  adjustments  of  the  various 
spindks  to  take  care  of  drills  of  different  lengths. 


SELLEW  ADJUSTABLE   DRILL   HEAD 

The  Sellew  Machine  Tool  Co.,  Pawtucket,  R.  I.,  has  recently 
placed  on  the  market  another  type  of  adjustable  drill  head 
in  which  all  of  the  gearing  is  completely  enclosed.  This  head 
has  spindles  which  may  be  adjusted  to  provide  for  multiple 
drilling  or  tapping  operations  on  circles  of  different  sizes. 
The  head  is  especially  suitable  for  machining  such  parts  as 
electric  motor  frames,  gaskets,  flanges,  pipe  glands,  etc.  The 
spindles  are  mounted  eccentrically  in  plates  which  may  be 
revolved  about  their  centers  in  order  to  adjust  the  spindles 
to  any  position  within  the  range  of  the  head.  Figs.  1  and  2 
show  the  heads  with  the  spindles  set  at  the  two  extreme  po- 


Fif.    1.      Top  view  of  Bollcw  Drill   Hod 

fiitlnna  of  their  roBKo,  and  the  way  In  which  the  adjustment  Is 
made  will  be  readily  undemtnod  by  refrrring  to  the  illustra- 
tion of  the  under  side  of  the  head  shown  In  Fig.  2.  The 
edges  of  the  plntea  In  which  the  spindles  arc  mounted  are 
icriiduatod  In  such  a  way  that  they  niiiy  be  quickly  indexed 
and  rlnmpe<l  In  position  to  Incole  all  of  the  drills  on  a  circle 
of  u  Klven  diameter  and  to  have  all  of  the  spindles  equally 
spared  accordloK  to  the  number  of  spindles  In  the  head.  This 
deitiRn  not  only  makes  It  possible  to  totally  enclose  the  gear- 


ing to  provide  for  the  safety  of  the  operator  anJ  to  have  the 
gears  flooded  with  oil,  but  it  also  makes  a  very  rigid  con- 
struction which  overcomes  any  strain  due  to  the  pressure  of 
the  feed. 

The  head  is  connected  to  the  drilling  machine  quill  by 
means  of  a  flanged  sleeve.  The  regular  tapered  driving  shank 
drives  the  center  gear  of  the  head  which  meshes  with  inter- 
mediate gears  around  which  the  spindle  pinions  are  adjust- 
able. While  the  connecting  sleeve  clamp  and  the  quill  hold 
the  head  in  perfect  alignment  with  the  machine  spindle,  ad- 
ditional support  is  afforded  at  the  lower  end  by  means  of  a 
long  bearing  for  the  tapered  driving  spindle  in  the  head.  This 
center  driving  spindle  is  also  arranged   with  a  tapered  hole 


Fig.    2.     Under  Side  of  Drill  Head  showing  how  Adjustment  is  made 

the  same  as  that  of  the  drill  spindle,  so  that  a  center  hole 
can  be  drilled  at  the  same  time  that  the  spindles  in  the  head 
are  working.  Using  an  arbor  with  a  pilot,  the  work  or  jig 
can  be  revolved,  facilitating  the  indexing  of  the  work  where 
a  large  number  of  holes  are  to  be  drilled  in  multiples  of  the 
number  of  drills  in  the  head.  The  connecting  sleeves  and 
driving  shanks  are  interchangeable  so  that  the  same  heads 
may  bo  used  on  different  sizes  or  makes  of  machines.  The 
gearing  and  spindles  are  of  alloy  steel  and  the  spindles  are 
equipped  with  ball  bearings.  Heads  of  this  type  are  made 
with  up  to  six  spindles.  With  the  smallest  size  of  head,  the 
spindles  may  be  adjusted  as  close  as  1  inch,  while  the 
maximum  range  of  the  largest  size  of  head  is  a  circle  24 
inches  in  diameter.  The  accompanying  illustrations  show  a 
head  which  may  be  adjusted  between  circles  6  and  24  inches 
in  diameter. 


CORRECTION 

In  the  description  of  the  New  Britain  buflfing  lathe  made 
by  the  New  Britain  Machine  Co.,  64  Bigelow  St.,  New  Britain, 
Conn.,  in  the  November  number  of  M.vniiNERY,  an  error 
was  made  in  stating  that  it  was  necessary  to  pull  up 
the  handle  in  order  to  raise  the  pivoted  head  to  bring  the 
driving  belt  into  contact  with  the  pulley.  To  raise  the  head 
for  this  purpose  the  handle  is  pushed  down.  The  Illustration 
presented  in  connection  with  this  description  showed  the 
machine  in  the  stopped  position  instead  of  In  the  operating 
position,  as  stated. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Friction  Clutch:  Ildlyoke  Mnrhiiie  Co..  Worcester,  Ma.is. 
This  clulcli  is  of  the  rim  friction  type,  there  being  a  complete 
circle  of  frirtlonal  contact  of  wood  on  Iron.  The  shoos  are 
easily  removed  so  that  the  replacement  of  the  wooden  fric- 
tions is  easily  effected. 

Bending  Brake:  Ttrels  ft  Krump  Mfg.  Co.,  2909  South 
Ilalslead  .St,  Chicago,  III.  A  motor-driven  bending  brake 
which  has  a  capacity  for  handling  plates  up  to  t^  Inch  in 
thickness  and  up  to  Ifi  foot  in  length.  The  machine  Is  driven 
by  a  20-horsepowor  electric  motor. 

Hydraulic  Press:  Metalwond  Mfg.  Co.,  Petroit,  Mich.  A 
Molf-coulalnod  hydraulic  press  adapted  for  general  machine 
sliop  work  wlioro  forced  fits  have  to  be  made.  The  machine 
roMsists  of  n  stationary  base  and  a  head  cast  Integral  with 
the  liydraullo  cylinder,  the  two  members  being  held  to- 
gether by  tie-rods. 
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High  Pressure  Gas  Cylinder  Stud  Valve:  International 
Oxygen  Co.,  115  Broadway,  New  York  City.  A  stud  valve 
for  use  on  high-pressure  gas  cylinders  which  is  adapted  for 
withstanding  pressures  up  to  2500  pounds  per  square  inch. 
The  valve  is  especially  suitable  for  use  on  cylinders  contain- 
ing oxygen,  hydrogen  and  similar  gases. 

Pocket  Calculator:  Small.  Small  &  Co.,  Waltham,  Mass. 
A  small  pocket  calculator  which  is  the  equivalent  of  a  6-inch 
logarithmic  scale  arranged  in  circular  form.  The  instrument 
can  be  used  for  a  great  variety  of  calculations  which  are 
handled  on  the  ordinary  slide  rule  and  is  convenient  to  carry, 
owing  to  its  exceptionally  compact  form. 

Casehardening  Compound:  German  Compound  Co.,  151 
Franklin  St.,  Boston,  Mass.  Hardening  and  carbonizing  com- 
pounds which,  when  sprinkled  on  red  hot  steel,  provide  for 
carbonizing  to  a  depth  of  1/64  inch.  In  addition  to  the 
rapidity  with  which  this  can  be  used,  it  is  said  that  very 
little  smoke  or  objectionable  gas  is  given  off. 

Crane  Controller:  Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburg,  Pa.  A  line  of  magnetic  switch  controllers  in  which 
overload  protection  is  provided  tor  by  means  of  two  over- 
load relays,  one  of  which  is  located  on  each  side  of  the  line. 
After  the  relays  have  operated,  they  are  automatically  reset 
by  throwing  the  master  switch  to  the  off  position. 

Rail  Hacksaw:  A.  Reitlinger,  170  W.  Broadway,  New  York 
City.  A  portable  machine  for  cutting  rails.  The  machine  is 
clamped  to  the  flange  of  the  rail  and  the  cut  started  at  the 
bottom.  It  is  operated  by  a  handle  which  is  provided  with  a 
knuckle  joint  so  that  it  may  be  swung  down  to  allow  a  train 
to  pass  over  the  machine  without  removing  it  from  the  rail. 
Safety  Lathe  Dog:  Armstrong  Bros.  Tool  Co.,  313  N. 
Francisco  Ave.,  Chicago,  111.  A  lathe  dog  which  combines 
convenience  and  efRciency  with  protection  for  the  machine 
operator.  The  head  of  the  binding  screw  is  covered  with  a 
special  shield  which  prevents  the  possibility  of  the  oper- 
ator's hands  being  cut  or  his  clothing  caught  by  the  head  of 
the  screw. 

Oxy-acetylene  Welding  Outfit:  Willners  Machine  Co., 
Chicago  Heights,  111.  An  equipment  in  which  the  acetylene 
generator  is  of  the  type  in  which  the  gas  is  rendered  non- 
explosive  by  mixing  it  with  oil  gas.  The  acetylene  and  the 
oil  gas  are  generated  simultaneously  and  in  addition  to  being 
suitable  for  welding  and  cutting  operations,  the  gas  may 
be  used  for  lighting,  heating,  etc. 

Shear:  Cleveland  Punch  &  Shear  Works  Co.,  Cleveland, 
Ohio.  Heavy-duty  plate  shears  built  for  the  Riverside  Works 
of  the  Otis  Steel  Co.,  Cleveland,  Ohio.  One  machine  has  a 
capacity  for  cutting  lii-inch  plates  S4  inches  in  width;  and 
the  other  two  macliines  have  a  capacity  for  shearing  plates 
156  inches  in  width,  one  of  these  machines  accommodating 
1-inch  stock  and  the  other  vi-inch  stock. 

Tire  Heater:  Hauck  Mfg.  Co.,  140  Livingston  St.,  Brook- 
lyn, N.  Y.  A  portable  machine  which  can  be  easily  set  up  at 
any  point  where  work  is  to  be  done.  The  apparatus  consists 
of  a  cast-iron  combustion  chamber  provided  with  eight 
burners  leading  to  the  tire.  The  burners  are  equipped  with 
adjustable  sleeves  to  adapt  them  for  the  requirements  of 
different  sizes  of  work.  Kerosene  oil  is  burned  in  the  heater. 
Multiple  Spindle  Drill:  National  Automatic  Tool  Co., 
Richmond,  Ind.  In  the  August,  1914,  number  of  Maciiineky, 
the  "Natco"  No.  20  high-speed  multiple  drill  of  this  company's 
manufacture  was  illustrated  and  described.  Since  that  time, 
the  National  Automatic  Tool  Co.  has  brought  out  a  No.  22 
machine  which  is  heavier  and  more  powerful  but  otherwise 
similar  in  design.  The  chief  points  of  difference  between 
these  two  machines  are  tliat  the  No.  22  will  carry  a  larger 
size  of  head  with  more  spindles,  and  that  the  table  is  cor- 
respondingly increased  in  size  to  provide  for  handling  larger 
work.  The  feed  box  and  feed  mechanism  below  the  table  are 
also  of  somewhat  different  construction. 

Horizontal  Multiple  Spindle  Drill:  Baush  Machine  Tool 
Co.,  200  Wason  Ave.,  Springfield,  Mass.  In  the  November 
number  of  Maciiineky,  reference  was  made  to  the  special 
multiple  spindle  drilling  machine  built  by  this  company  for 
drilling  all  of  the  holes  in  an  automobile  transmission  case 
without  requiring  the  work  to  be  reset.  This  is  a  special  pur- 
pose machine  on  which  two  opposed  horizontal  heads  and  one 
vertical  head  are  provided.  The  Baush  Macliine  Tool  Co.  has 
recently  developed  a  machine  of  this  type  on  which  there  are 
two  opposed  horizontal  heads,  which  are  adapted  for  meeting 
any  conditions  where  drilling  is  to  be  done  on  both  sides  of 
a  piece  of  work.  In  other  words,  this  is  a  universal  ma- 
chine, while  the  former  machine  was  built  for  a  special  class 
of  work. 

Multiple  Spindle  Drills:  Rockford  Lathe  &  Drill  Co., 
Rocktord,  111.  In  the  February,  1914,  number  of  Machinery 
the  two-spindle  sensitive  floor  drill  manufactured  by  the 
Rockford  Lathe  &  Drill  Co.,  Rockford,  111.,  was  illustrated  and 
described.  This  company  has  recently  brought  out  ma- 
chines of  the  same  type  equipped  with  three  and  four  spindles. 
In  designing  these  machines  particular  care  has  been  taken 
to  make  the  design  and  method  of  operation  as  simple  as 
possible.     The  column  is  of  the  box  type,  braced  in  such  a 


way  that  exceptional  rigidity  is  secured.  The  table  is  raised 
and  lowered  by  a  handwheel;  adjustable  supports  are  pro- 
vided, and  the  table  may  be  removed  for  refinishing,  should 
it  become  badly  worn.  The  spindles  are  provided  with  ball 
thrust  bearings  and  stop  collars. 

Pipe  Machine:  Williams  Tool  Co.,  Erie,  Pa.  A  motor- 
driven  16-inch  pipe  threading  and  cutting-off  machine.  The 
driving  motor  is  mounted  on  an  auxiliary  base  at  the  rear  of 
the  machine  and  direct  connected.  In  other  respects  this 
machine  is  the  same  as  the  16-inch  machine  of  this  company's 
manufacture  which  has  been  on  the  market  for  about  a  year. 
This  machine  cuts  off  and  threads  pipe  from  7  to  16  inches 
in  diameter.  The  die  head  is  carried  on  a  sliding  carriage 
and  is  furnished  with  eight  sets  of  interchangeable  dies  which 
are  operated  by  a  handwheel.  There  are  four  clianges  of 
spindle  speed,  these  changes  being  controlled  by  levers  on 
the  operating  side  of  the  machine.  The  spindle  is  equipped 
with  a  powerful  three-jaw  chuck  on  both  ends;  the  rear 
chuck  is  fitted  with  flange  grips  for  making  up  flanged  work. 


PORTABLE  COMPRESSED  AIR  PUMPS 
Compressed  air  leaks  rapidly  through  minute  openings, 
and  leakage  losses  are  one  of  the  serious  troubles  met  with 
in  all  compressed  air  installations.  Were  it  not  for  the  fact 
that  the  waste  of  compressed  air  is  so  great  wherever  leak- 
age exists,  its  use  would  undoubtedly  be  much  more  ex- 
tensive in  machine  design  than  it  now  is.  One  method  of 
overcoming  the  trouble  is  to  do  away  with  the  common  sys- 
tem of  stationary  air  compressor  and  distributing  pipes,  and 
to  furnish  the  compressed  air  where  required  as  it  is  needed, 
by  means  of  a  portable  air  compressor.  This  is  being  done 
to  some  extent  in  garages  for  inflating  tires,  etc.  Instead  of 
installing  a  stationary  compressor  and  lines  of  piping  with 
vents  at  various  points  for  the  convenience  of  the  garage  work- 
man, a  portable  compressor  driven  by  an  electric  motor  is 
furnished.  This  compressor,  weighing  but  a  few  pounds  and 
mounted  on  wheels,  can  be  quickly  taken  to  any  place  in  the 
garage  and  there  connected  to  a  convenient  lamp  socket.  It 
pumps  air  in  any  quantity  required  to  a  pressure  of  100  or 
125  pounds  per  square  inch,  and  as  soon  as  the  need  is  filled, 
the  electric  current  is  shut  off  and  all  waste  stops. 

The  same  principle  is  being  employed  to  a  considerable  ex- 
tent for  hydraulically  operated  machines.  Instead  of  having 
a  central  pumping  plant  and  a  costly  accumulator  and  pipe 
system,  each  press  or  other  machine  is  provided  with  its  own 
hydraulic  pump  and  electric  motor.  The  motor  and  pump 
supply  water  under  pressure  to  the  hydraulic  system  as  re- 
quired, and  the  moment  the  need  ceases  pumping  is  discon- 
tinued. The  advantages  of  this  system  are  flexibility,  low 
cost  of  up-keep  and  simplicity  of  installation. 

ANNUAL   MEETING  OF  THE    AMERICAN   SOCIETY 
OF  MECHANICAL  ENGINEERS 

The  annual  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  at  the  Engineering  Societies  Bldg., 
New  York  City,  December  1-4.  The  tentative  program  in- 
cludes the  following  papers: 

Floor  Surface  in  Fireproof  Buildings.  By  Sanford  E. 
Thompson. 

Reinforced  Concrete  Factory  Buildings.     By  F.  W.  Dean. 

Measuring  Efficiency.     By  H.  L.  Gantt. 

Standardization  in  the  Factorj'.     By  C.  B.  Auel. 

Operation  of  Grinding  Wheels  in  Machine  Grinding.  By 
George  I.  Alden. 

Friction  Losses  in  the  Universal  Joint.  By  P.  F.  Willson 
and  W.  J.  Malcolmson. 

Steam  Locomotive  of  Today.     (Sub-committee  Report.) 

Factors  in  Estimating  Tool  Steel.  By  John  A.  Mathews  and 
Howard  J.  Stagg. 

Standardization  of  Chilled  Iron  Crane  Wheels.  By  F.  K. 
Vial. 

The  Mechanical  Elimination  of  Seams  in  Steel  Practice, 
Notably  Steel  Rails.     By  R.  W.  Hunt. 

The  Rate  Flow  Meter.     By  H.  C.  Hayes. 

A  New  Volume  Regulator  for  Air  Compressors.  By  Ragner 
Wikander. 

Physical  Loss  of  Methane  Gas.    By  P.  F.  Walker. 

Lubricating  for  Testing  and  Investigating  Liquid  Flow 
Meters.    By  W.  S.  Giele. 

The  Clinkering  of  Coal.    By  Lionel  S.  Marks. 

The  John  Fritz  medal  will  be  awarded  to  Prof.  John  E. 
Sweet,  honorary  member  and  past  president  of  the  society, 
Wednesday  evening,  December  2,  with  appropriate  ceremonies. 
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NEW  PLANT  OF  THE  BROWN  INSTRU- 
MENT CO. 

Users  of  Brown  pyrometers  and  Keystone  electrical  instru- 
ments will  be  interested  in  learning  that  the  Brown  Instru- 
ment Co.  and  the  Keystone  Electrical  Instrument  Co.  are  now 
Incattil  in  their  new  factory  at  Wayne  Junction,  Philadelphia, 


Pa.  The  factory  is  a  new  two-story  brick  building  in  which 
the  manufacturing  department  is  located  on  the  second  floor, 
while  the  first  floor  is  given  over  to  the  office,  the  receiving 
and  shipping  rooms,  and  to  a  locker  and  wash  room  for 
employes. 

In  laying  out  the  equipment  in  the  manufacturing  depart- 
ment, the  arrangement  has  been  worked  out  so  that  the  work 
passes  in  a  continuous  circuit,  thus  avoiding  unnecessary  loss 
of  time  in  transit.  The  inspection  department  is  located  at 
the  center  of  the  floor,  the  machine  shop  being  located  on  one 
side  and  the  assembling  department  on  the  opposite  side. 
Windows  communicating  with  both  departments  are  provided 
so  that  the  inspectors  can  receive  work  from  either  the  ma- 
chine shop  or  the  assembling  room.  All  work  receives  a  double 
inspection.  Parts  made  in  the  machine  shop  are  handed  in 
through  the  window  of  the  inspection  department  where  they 
are  looked  over  to  make  sure  that  they  fulfill  all  requirements, 
after  which  they  are  passed  on  through  the  window  at  the 
opposite  side  to  the  assembling  department,  where  the  work 
of  putting  together  the  component  parts  of  the  instruments 
is  handled.  After  each  instrument  is  finished  in  the  assembl- 
ing department,  it  is  sent  back  to  the  inspection  room  where 
it  is  carefully  tested  before  being  shipped. 

Figs.  1,  2  and  3  show  views  in  the  machine  shop,  tne  in- 
spection department  and  the  assembling  department,  respec- 


pyrometer  couples  is  shown.  P^or  this  purpose  five  of  the 
couples  to  be  tested  are  placed  in  a  furnace  with  a  standard 
couple  which  has  been  calibrated  by  the  Bureau  of  Standards, 
Washington,  D.  C.  The  temperature  of  the  furnace  is  gradu- 
ally raised  and  the  indications  of  each  couple  are  compared 
with  that  of  the  standard  couple  by  means  of  a  switch  which 
enables  first  the  standard  couple  and  then  the  couple  which 
is  to  be  tested,  to  be  connected  with  the  indicating  instru- 
ment. Any  inaccuracies  which  are  discovered  in  this  way 
are  corrected  and  subsequent  tests  are  made  until  the  re- 
quired degree  of  accuracy  has  been  obtained. 

Fig.  3  shows  a  general  view  of  the  assembling  department 
from  which  an  idea  of  the  layout  of  the  equipment  can  be 
obtained.  In  assembling  the  fine  mechanism  which  forms  a 
part  of  the  Brown  and  Keystone  instruments,  it  will  be  evi- 
dent that  good  light  is  an  essential  feature  in  securing  satis- 
factory results.  This  requirement  is  well  taken  care  of  in 
the  new  factory  by  having  the  work  benches  run  around  the 
sides  of  the  room  where  advantage  may  be  taken  of  natural 
light  afforded  by  an  ample  window  area.  The  most  modern 
means  of  artificial  illumination  also  forms  part  of  the  equip- 
ment, so  that  the  work  need  not  suffer  on  dark  winter 
afternoons. 

It  has  already  been  mentioned  that  after  the  work  is  fin- 
ished in  the  assembling  department,  it  goes  back  to  the  in- 
spection department  where  the  accuracy  of  each  instrument  is 
finally  determined  before  it  is  sent  to  the  customer.  After 
being  passed  by  the  inspector,  the  work  is  sent  down  to  the 
shipping  room  on  the  main  floor.  On  this  floor  there  is  also 
a  room  equipped  with  sanitary  wash  basins  and  metal  lockers. 
Each   employe   has   an   individual   locker.     In   going   through 


lively.  In  reference  to  the  mnchlno  Bhop  It  may  be  staled 
Ihnt  Ihp  most  modern  formR  of  equipment  are  provided  for 
hnndlInK  the  IlRht  machining  operations  Involved  In  the  manu- 
facture of  thiR  company's  product.  On  the  left  hand  side  of 
the   view   of  the   Insperllon   department,  the   work   of  testing 


!ral   View   of   Assembling   Department 


this  factory,  the  visitor  is  impressed  by  the  fact  that  the 
building  and  its  equipment,  and  the  despatch  and  care  with 
which  the  work  is  handled  and  passed  from  department  to  de- 
partment, is  all  that  he  should  expect  to  find  in  a  plant  given 
over  to  the  manufacture  of  high-grade  scientific  instruments. 


ON  SPECIALIZATION  IN  MANUFACTURE 
The  degree  to  which  specialization  of  manufacture  is  car- 
ried on  in  the  United  States  is  to  some  extent  Indicated  by  the 
fact  that  there  are  several  concerns  making  brass  and  bronze 
Ijushings  for  bearings.  One  concern  making  a  specialty  of  this 
line  has  been  In  business  for  seven  years.  It  was  organized 
with  the  Idea  of  specializing  In  bearing  metal,  as  the  founder 
saw  an  opportunity  In  this  line  owing  to  the  fact  that  the 
average  engineer  or  designer  la  not  as  familiar  with  the  dif- 
ferent characterl.ftlcs  and  proporlie.s  of  bronze.'!  as  he  is  with 
other  metals.  This  concern  ships  from  5000  to  15,000  flnlshed 
bushings  a  day,  costing  from  r>  cents  to  $12  each.  It  Is  an 
organization  of  bushing  makers,  trained  to  produce  this  one 
lino  who  devote  all  their  time  and  energy  to  It  exclusively. 
The  ri'sult  In  that  the  company  can  furnish  the  average  manu- 
fnrliirer  bronze  bushings  and  bearings  costing  from  2,'>  to  50 
per  cent  les.<(  than  his  own  cost.  Besides  saving  money,  he 
obtains  a  much  higher  grade  of  article  than  Is  made  In  the 
average  shop.  The  concern  In  question  Isaues  a  price  list 
In  which  1300  standard  sized  bushings  are  listed. 
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Figs.  1  to  3.     "New  Century"   Plain  and  Universal  Grinders,   and  Application   of   Internal   Grinding   Attachment 


"NEW  CENTURY"  CYLINDRICAL  GRINDER 

The  "New  Century"  cylindrical  grinder  which  Is  illus- 
trated and  described  herewith  is  one  of  the  recent  products 
of  Jones  &  Shipman,  Ltd.,  Leicester,  England.  The  machine 
is  adapted  for  both  internal  and  external  cylindrical  grinding 
and  the  design  has  been  worked  out  along  lines  which  pro- 
vide for  the  rapid  production  of  accurate  work.  The  machine 
is  suitable  for  manufacturing  operations  and  is  adapted  to 
requirements  of  repetition  work.  It  will  be  seen  from  Fig.  1 
that  the  column  is  of  massive  rectangular  construction,  and 
the  base  has  a  three-point  bearing  contact  with  the  floor. 
The  slides  are  constructed  so  that  the  working  surfaces  are 
always  covered  and  automatic  spring  roller  lubricators  supply 
the  oil  to  the  slide-ways.  The  table  and  slides  are  held  down 
by  their  own  weight,  obviating  the  friction  incident  to  the 
application  of  bottom  guides  and  "keep"  plates.  The  top 
table  has  a  front  edge  machined  perfectly  true  and  all  at- 
tachments are  made  with  faces  to  correspond;  by  means  of 
an  angular  slot  and  locking  device  the  attachments  are  always 
pulled  up  securely  to  this  master  face  on  the  table,  thus 
insuring  perfect  alignment.  The  top  table  may  be  rotated  to 
provide  for  grinding  tapered  work. 

The  head  has  been  carefully  designed  for  operation  at 
high  speed,  the  spindle  being  accurately  ground  and  fitted 
in  adjustable  phosphor-bronze  bearings  which  are  dust-proof 
and  self-oiling.  The  head  is  a  heavy  box  section  casting 
which  is  bolted  to  the  cross-slide,  and  the  ways  of  the  cross- 


slide  are  always  covered  and  protected  from  dust.  Fig.  1 
shows  the  plain  grinding  machine,  the  universal  grinder  is 
shown  in  Fig.  2,  and  in  Fig.  3  the  machine  is  shown  set  up 
for  an  internal  grinding  operation.  The  universal  machine 
is  well  adapted  for  tool-room  work  and  the  attachments  and 
various  parts  provided  for  use  in  connection  with  it  are 
shown  in  the  illustration.  Three  of  the  fixtures  for  the 
universal  machine  are  shown  in  operation  in  Figs.  4,  5  and  6. 
In  Fig.  4  the  universal  V-clamp  fixture  is  shown.  This  fixture 
is  adapted  for  handling  various  classes  of  work  and  can  be 
swiveled  to  meet  the  requirements  of  different  operations. 
Fig.  5  shows  the  universal  swivel  vise  in  which  work  is  held 
for  surface  grinding  operations.  It  will  be  seen  that  this  vise 
is  provided  with  two  swivels  and  graduated  dials  which  en- 
able the  work  to  be  set  for  grinding  any  angle. 

In  Fig.  6  the  gear  cutter  dividing  head  is  shown  set  up  on 
the  machine.  In  grinding  a  cutter  on  this  attachment,  an 
index  plate  having  the  same  number  of  divisions  is  mounted 
at  the  opposite  end  of  the  mandrel  from  the  work.  This  index 
plate  has  notches  which  are  engaged  by  a  spring  plunger  to 
locate  the  work  for  grinding  successive  teeth.  Other  fixtures 
for  use  on  this  machine  include  a  twist  drill  grinding  fixture 
which  is  attached  to  the  cross-slide,  a  fixture  for  taper  shank 
cutters  which  consists  of  a  hollow  spindle  bored  No.  4  Morse 
taper,  with  collets  to  take  Nos.  1,  2  and  3  Morse  tapers,  a 
high-speed  internal  grinding  attachment  which  gives  speeds 
up  to  40,000  revolutions  per  minute,  centers  to  carry  cylin- 
drical work  up  to  12  inches  in  diameter,  and  a  special  fixture 


Fig.    4.     Universal  V-clamping  Fixture 
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Fig.    6.     Dividing  Head  for  Use  in  grinding  Cutters 

for  grinding  the  sides  of  saws,  cutters,  collars,  etc.  The 
principal  dimensions  of  the  machine  are  as  follows:  Work- 
ing surface  of  table,  27'-.  by  4  inches;  longitudinal  traverse 
of  tables,  17 '4  inches;  swing  of  centers,  S  inches;  cross 
traverse  of  wheel  slide,  5  inches;  size  of  wheel  used,  8  by  % 
inches;  net  weight  of  machine,  approximately  800  pounds. 
*     *     * 

SHIELD  FOR  PROTECTION  AGAINST 
FLYING  CHIPS 

The  accompanying  illustration,  reproduced  from  the  safety 
bulletin  of  the  Illinois  Steel  Co.,  shows  a  shield  for  protecting 
workmen  from  flying  chips.  It  is  an  adaptation  of  the 
ordinary  frame  canvas  shield,  its  peculiar  feature  being  that 
it  is  mounted  on  an  iron  block  of  sufficient  weight  to  hold  the 
shield  always  in  vertical  position.  No  other  support  is  re- 
quired. Hence  it  can  be  moved  around  at  will,  placed  almost 
anywhere   on   a   bench   or   vise   and   at   an    angle,    if   desired. 


Another  adaptation  of  the  same  idea  is  having  the  base  to 
which  the  shield  is  attached  fairly  broad  and  heavy  and 
rounded  on  the  bottom  so  that  If  knocked  over  it  will  auto- 
matically return  to  an  upright  position. 

«     «     « 

HIGH   CONDENSER    VACUUM 

Within  reci  nl  years  engineers  have  been  striving  for  higher 
and  higher  vacuums  in  order  to  Increase  the  efflrienfy  of 
steam  turbines,  but  it  is  only  recently  that  the  feat  of  ob- 
taining a  vacuum  one  per  cent  higher  than  the  theoretical  has 
been  accomplished.  A  recent  lest  made  in  the  hydraulic 
laboratory  of  the  Wheeler  Condenser  &  Knginoering  Co., 
Carteret,  N.  J.,  nn  one  of  Its  turbo-air  pumps,  showed  vacuums 
consldernbly  higher  than  the  theoretical  for  riuantities  of  air 
up  to  about  twenty  cubic  feet  of  free  nir  per  minute,  when 
the  vacuum  fell  to  100  per  cent  or  the  theoretical.  The 
explanation  of  the  paradox  Is  that  It  Is  cu.ttomary  In  con- 
denser work  to  coniilder  the  vacuum  corresponding  to  the 
temperature  of  the  water  passing  through  tin-  pump.  The 
hurling  water  Is  Bubjerte<l  to  a  cooling  rlTeet  ciused  by  the 
high  vacuum  and  this  reduces  tho  temperature  of  the  water 
and  also  reduces  the  vapor  tension  and  Increases  the  vacuum 
obtainable. 


MANDREL  FOR  TURNING  PARALLEL 
SURFACES 

BY    ARTHCR    E.    BLOFIELD* 

Where  it  is  required  to  turn  two  surfaces  exactly  parallel, 
the  mandrel  shown  in  Figs.  1  and  2  will  be  found  very  useful. 
This  is  nothing  more  than  an  expanding  mandrel  which  is 
provided  with  an  accurately  finished  shoulder,  against  which 
the  work  may  be  located.  A  small  saw  is  shown  mounted  on 
the  mandrel.  If  we  assume  that  it  is  required  to  turn  the 
two  sides  of  this  saw  exactly  parallel,  the  method  of  pro- 
cedure followed  would  be  to  first  turn  one  surface.  The 
work  would  then  be  removed  from  the  mandrel  and  the 
finished  surface  placed  against  the  locating  shoulder,  after 
which  the  opposite  side  would  be  turned;  and  owing  to  the 
way  in  which  the  work  was  held  while  turning  the  second 
side,  it  will  be  evident  that  both  sides  would  be  exactly 
parallel. 

The  parts  of  the  mandrel  are  shown  in  Fig.  2,  and  referring 
to  this  illustration  in  connection  with  the  following  descrip- 
tion, the  construction  of  this  tool  will  be  readily  understood. 
It  will  be  seen  that  the  nut  A  has  a  fine  thread  cut  on  the  out- 


Fig.   1.     Mandrel  designed  for  Use  in   tiiming  Parallel  SurfaC' 


side  of  it,  the  nut  B  being  threaded  internally  to  screw  onto 
the  extension  on  the  nut  A.  The  nut  A  is  also  threaded  in- 
ternally, the  thread  being  of  the  proper  size  to  screw  onto 
the  threaded  extension  C  on  the  mandrel.  The  split  bushing 
D  is  carried  inside  of  the  extension  on  the  nut  A  and  is  held 
in  place  by  the  small  plate  E.  the  edge  of  which  fits  into  the 
annular  groove  in  the  split  bushing  D.  A  second  split  bush- 
ing F  fits  over  the  bushing  D.  In  preparing  to  use  the  man- 
drel, the  bushing  F  is  slipped  over  the  end  of  bushing  D  and 
the  nut  B  is  screwed  onto  the  nut  .1  to  bring  the  locating 
shoulder  to  the  required  position.  The  work  is  next  slipped 
over  the  bushing  F  and  the  nut  .1  is  then  screwed  back  onto 
the  mandrel  to  expand  the  bushings  over  the  tapered  pilot 
G.  thus  securing  the  work  firmly  in  place.  On  relatively  thin 
work,  the  internal  pressure  of  the  split  bushings  would  be 
sufficient  to  cause  serious  distortion  and  inaccuracy,  if  it 
did  not  actually  break  the  work. 

To  avoid  this  difficulty,  a  Stop  nut  U  is  provided  on  the 
threaded  extension  /  on  the  mandrel.  The  nut  H  is  set  in 
such  a  position  that  nut  .1  can  only  be  screwed  back  a  specified 
distance,  this  distance  being  such  that  the  internal  pressure 
cannot  be  sufficient  to  damage  the  work.  In  addition  to  the 
particular  purpose  for  which  this  tool  was  designed.  It  could 
be  used  for  handling  a  variety  of  other  classes  of  work  for 
which  an  expanding  mandrel  Is  required. 

•  .\cl.lr.>s:     .-.11    E.    TStb    St..    New    York   CIt.v. 
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LOCATION  AND  DESIGN  OF  FACTORY 
BUILDINGS* 

Factory  design  requires  a  broader  knowledge  of  engineer- 
ing than  do  most  types  of  buildings.  For  this  reason  it  is 
the  work  of  an  industrial  engineer  rather  than  an  architect. 
The  industrial  engineer  should  be  an  engineer  with  a  fair 
working  knowledge  of  architecture,  and  of  civil,  structural, 
mechanical  and  electrical  engineering.  It  is  essential  to  the 
economical  design  of  any  building  which  is  to  house  ma- 
chinery and  human  beings  doing  work  which  involves  repeti- 
tion of  the  same  act,  that  the  designer  of  that  building  should 
have  a  very  clear  working  knowledge  of  all  the  machinery 
installed  and  the  processes  which  are  to  be  carried  on  in  the 
finished  structure.  The  work  of  the  industrial  engineer 
should  commence,  if  possible,  before  the  location  of  the 
factory  is  determined  upon.  The  first  consideration  is,  of 
course,  the  proper  locality  for  the  industry.  This  is  largely 
an  economic  problem  which  the  engineer  may  or  may  not  be 
required  to  study. 

The  cost  of  any  manufactured  commodity  to  the  retailer 
consists  of  the  following  items:  Cost  of  raw  materials,  cost 
of  transportation  of  these  raw  materials  to  the  factory,  cost 
of  labor  on  materials,  cost  of  power,  overhead  charges,  in- 
cluding interest  on  money  invested,  depreciation  of  plant, 
insurance,  office  time  and  advertising,  cost  of  distribution, 
pro-fit  to  the  manufacturer. 

It  should  be  the  duty  of  the  engineer  to  study  these  items 
and  to  so  arrange  them  that  they  will  occupy  their  proper 
place,  bearing  upon  the  factory  location.  This  place  is,  of 
course,  different  in  different  kinds  of  factories.  In  the  fabri- 
cation of  structural  steel,  for  instance,  perhaps  the  most  im- 
portant factor  is  freight.  This  includes  freight  from  the 
rolling  mill  to  the  factory  and  freight  on  the  finished  product 
from  the  factory  to  the  consumer.  In  some  parts  of  the 
United  States  this  freight  amounts  to  more  than  half  the 
cost  of  the  finished  product.  However,  in  the  manufacture 
of  candy,  for  instance,  the  freight  is  of  small  importance  and 
the  proximity  to  the  market  and  the  cost  of  labor  is  of  greater 
importance. 

Having  determined  on  the  vicinity  in  which  the  factory  is 
to  be  built,  the  next  consideration  is  the  purchase  of  the 
exact  site  necessary  for  the  project.  The  exact  area  of  land 
which  is  necessary  is  usually  a  troublesome  question.  Most 
successful  projects  are  hampered  by  lack  of  room  to  provide 
for  their  growing  needs.  On  the  other  hand,  it  is  a  serious 
handicap  to  a  young  industry  to  be  burdened  with  heavy 
interest  charges  and  taxes  on  land  not  at  the  time  in  use. 

The  size  and  shape  of  the  area  necessary  for  present  needs 
is  usually  determined  by  making  a  preliminary  plan  of  the 
whole  project.  With  the  approximate  area  required  clearly  in 
mind,  a  search  of  the  locality  will  usually  show  a  number 
of  available  sites.  For  projects  of  some  importance,  plats  are 
usually  prepared  showing  how  the  proposed  sites  may  be  de- 
veloped. These  plats  should  show  the  approximate  grades 
and  elevations  of  all  adjacent  streets,  the  location  of  sewer, 
gas,  water  and  power  connections  and  the  available  con- 
nection to  adjacent  railroads  or  sidqfracks.  At  this  time  a 
study  should  be  made  to  determine  the  number  and  length 
of  sidetracks  which  will  be  required.  In  general,  the  track 
should  be  long  enough  to  hold  as  many  forty-foot  cars  as  the 
company  will  need  to  load  and  unload  in  any  one  day. 

After  the  exact  location  of  the  site  is  determined,  the  plans 
of  the  buildings  must  be  prepared.  It  is,  of  course,  a  mis- 
take to  make  the  final  plans  of  any  building  before  its  definite 
location  is  settled.  The  natural  grades  of  the  land  Itself,  the 
streets,  the  points  of  the  compass  and  the  condition  of  the 
subsoil  almost  invariably  change  the  plans  to  such  an  extent 
that  they  must  be  revised  or  redrawn.  All  of  these  conditions 
should  be  determined  by  an  exact  survey  before  work  on 
the  plans  commences. 

The  first  plans  to  be  prepared  should  be  complete  ma- 
chinery plans.  A  study  should  be  made  of  the  progress  of 
the  materials  through  the  shop.  In  general,  the  manufac- 
turing processes  should  be  so  arranged  that  there  will  be  no 


lost  motion.  The  different  materials  which  go  to  make  the 
finished  product  should  all  travel  through  the  various  parts 
of  the  factory  in  such  a  way  that  they  will  arrive  at  the 
assembling  room  without  having  traveled  any  greater  dis- 
tance and  without  having  been  transferred  more  times  than 
is  absolutely  necessary.  Leaving  the  assembling  room,  the 
materials  should  go  by  the  shortest  possible  route  to  the 
storage  and  shipping  rooms.  This  part  of  the  work  is,  of 
course,  best  planned  with  the  prospective  superintendent  of 
the  shop.  The  building  should  be  built  to  suit  the  machinery. 
The  columns  and  beams,  the  height  of  stories,  the  location 
of  heating  and  plumbing  pipes,  the  sprinkler  system,  and 
natural  and  artificial  lighting  should  all  be  arranged  to 
that  one  end. 

There  are  two  general  types  of  factory  buildings.  The 
first  is  the  ordinary  one-sitory  building  with  a  hip  roof  which 
may  or  may  not  be  surmounted  by  a  monitor.  It  usually  has 
a  large  unobstructed  floor  space  to  provide  for  the  movement 
of  cranes  and  other  large  machinery.  The  second  type  is  the 
warehouse  type  of  one  or  more  stories  in  height.  Industries 
which  require  a  clear  floor  space  of  more  than  twenty-five 
feet  in  either  direction  are  usually  housed  in  one-story  build- 
ings because  it  is  expensive  to  carry  the  weight  of  upper 
floors  on  long  spans.  Where  the  materials  manufactured  are 
of  such  size  that  columns  spaced  from  sixteen  to  twenty-five 
feet  on  centers  are  not  objectionable,  the  building  of  several 
stories  is  usually  found  to  be  more  economical. 

A  one-story  building  costs  the  most  per  square  foot  of  fioor 
area.  This  cost  per  square  foot  of  floor  area  decreases  some- 
what with  the  number  of  floors  built,  up  to  four  stories. 
Above  that  height  the  cost  per  square  foot  gradually  in- 
creases. There  is  comparatively  little  difference  in  the  cost 
per  square  foot  of  floor  area  between  a  three-  and  an  eight- 
story  building. 

If  basement  floor  space  is  suitable,  it  is  the  cheapest  which 
can  be  obtained,  except  where  the  loads  to  be  carried  on  the 
first  fioor  are  extremely  heavy.  A  one-story  shop  building 
in  fire-proof  construction  will  cost  from  $1.25  to  $2  per 
square  foot  of  floor  space  area,  depending  upon  the  height 
of  the  story,  depth  of  footings,  length  of  spans  and  kind  of 
exterior  finish  used.  Fire-proof  buildings  of  more  than  one 
story  may  be  built  for  as  little  as  fifty  cents  per  square  foot 
of  fioor  area.  These  approximate  figures  do  not  contemplate 
any  sort  of  plaster  or  interior  finish  except  whitewash.  They 
do  include  a  properly  finished  cement  floor.  The  cost  per 
square  foot  decreases  as  the  size  of  the  ground  plan  increases. 
It  is  more  for  a  long,  narrow  building  than  for  a  square 
building.  However,  a  factory  building  should  not  be  made 
too  wide  on  account  of  the  difficulty  in  properly  lighting  the 
interior.  For  ordinary  factory  work  from  forty  feet  to  fifty 
feet  is  the  best  width.  A  building  of  this  width  can  be 
lighted  with  a  story  height  of  from  twelve  to  fourteen  feet. 
If  the  width  of  the  building  be  made  from  seventy-five  feet  to 
one  hundred  feet,  then  the  story  height  should  be  increased 
to  from  fourteen  feet  to  sixteen  feet,  the  windows  being  placed 
as  high  as  possible. 

The  most  common  type  of  roof  is  the  A-shaped  roof.  This 
roof  has  many  advantages.  It  is  easy  to  keep  water-tight,  it 
clears  itself  of  snow  easily,  and  with  monitors  or  ventilators 
at  the  peak  provides  good  ventilation  for  the  factory.  A  bet- 
ter type  of  roof,  where  light  is  essential,  is  the  sawtooth  roof. 
This  roof  is  made  up  of  a  series  of  pitched  roofs,  rising 
toward  the  north  and  stepping  down  with  a  vertical  step,  in 
which  windows  are  installed.  These  windows,  facing  toward 
the  north,  admit  a  diffused  light  which  illuminates  the  floor 
below  without  casting  shadows.  If  the  windows  in  the  saw- 
tooth construction  are  arranged  to  swing,  they  provide  as 
good  ventilation  as  the  old  monitor  type. 

The  most  unsatisfactory  problem  in  shop  building  is  prob- 
ably the  root.  It  first  must  be  water-tight;  second,  if  the 
building  is  to  be  heated  in  winter  it  must  be  of  such  ma- 
terial that  condensation  will  not  occur  on  the  under  side; 
third,  it  should  be  fire-proof;  fourth,  it  must  compete  with  a 
large  number  of  cheap  roofs  which  are  lacking  in  one  or  all 
of  these  qualifications.  A  standard  roof  construction  con- 
sists of  three-inch  hollow  book  tile,  laid  on  steel  tees.     This 
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There  are  Three  Distind 
Ways  in  Which  Our 
New  Combination  Plain 
and  Universal  Back  Re^s 
Can  be  Used 


JJ- 


OUR  new  Combination  Plain  and 
Universal  Back  Rest  can  be  ad- 
justed as  a  plain,  semi-universal  or 
universal  rest.  It  has  all  the  well-known 
features  of  our  Universal  Back  Rests,  is 
capable  of  the  same  delicate  adjustments,  and 
has  the  same  efficient  means  of  automatically 
maintaining  an  even  support  against  a  piece 
until  it  is  ground  to  size.  It  is  particularly 
useful  in  this  respect  when  grinding  long, 
slender  work. 

On  larger  work  requiring  a  little  stiffer 
support,  a  solid  shoe  may  be  inserted  under 
the  work  and  a  spring  actuated  support  used 
behind  the  work.  On  very  heavy  pieces  it 
may  be  used  as  a  plain  back  rest  with  solid 
support  under  and  behind  the  piece. 

All  changes  for  these  various  adjustments 
can  be  made  without  taking  the  rest  off  the 
machine,  each  change  requiring  but  a  few 
seconds.  With  these  rests  you  have  the  cor- 
rect support  for  any  diameter  of  work  within 
the  capacity  of  the  machine.  They  help  you 
get  better  results  from  your  heavy  grinding 
machines. 

Send  for  a  descriptive  circular. 


BROWN  &  SHARPE  MFG.  CO., 


orncM:  10  vi-iK-r  hi..  n»w 

iv.mmorro    lll.lt..    Ilnrhmtrr,    N. 
REPREBEMTATIVES:      llllrd    i 

I  .,      ntHlniKll.    >i  .    Inillnnai'Olli 

MIrh  .   (  ..l.nr.l  Wriglil   Mnrhlnirj   A  Supplj   Co 


lliin.l. 


.".   T.;  KM  Tlip  llonmo.  Phllmlplplilii.    r«.;   (HO  WO  Wanblngton    IHtiI.,   Chlcafo,    III.;   .1(»  rhambrr  of 
loom   4I»   UnlTr-rKlly    lllork.    STriciiar,    N.   T. 

rjr    Co..    ritlshiirKh.    Pa.,    Brtc    Pa.;   Carrj   Mafhlnory  A  Supply  Co.,   naltlmort..   Mrt. ;    K.   A.    KInw-y 

Parinr   Tool   A    !<iipplr   Co.,    Ran    Pranrluro,    (°al.;    Stronc,    Carllalr   A    llanimond    Co..    Clcrrland.    O.. 

SI.   I^uia.  Mo.;    IVrlnp    Marhlnvrj   Co.,    Srattio,    \Va>li.:    rorllan<l    Marhlnrry    Co.. 
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SPEAKING  OF  RESULTS,  there  are  a  number  of  other  features  on  our  grinding  machines 
I  that  are  well  worth  attention.  Speed  and  feed  changes,  for  instance.  Are  you  familiar 
with  our  new  quick  way  of  getting  these?  Look  at  the  cut  below.  Note  those  quick 
speed  and  feed  change  mechanisms  in  the  front  of  the  machine  either  side  of  the  operator's 
position.  Through  these  an  operator  is  able  to  get  the  correct  combination  of  speed  and  feed 
for  each  job  and  get  it  quickly. 

That  is  why  it  takes  so  little  time  to  set  up  a 

B.  &.  S.  No.  14  Plain  Grinding'  Machine 

And  then  there  is  the  Automatic  Cross  Feed  that  is  so  handy  and  dependable.  It  can  be 
set  to  reduce  pieces  to  a  pre-determined  size  and  then  automatically  disengage.  No  attention 
is  required  after  setting.  This  is  important  when  grinding  a  lot  of  duplicate  pieces.  There 
is  no  uncertainty  about  results  and  the  operator  can  prepare  work  or  run  another  machine 
while  a  piece  is  being  ground. 


It  will  be  to  your  advantage  to  investigate  the  possibility  of  one  of  these  machines.  Send  for 
a  descriptive  circular. 

FREE— Our  BooKlet  on  Grinding'  Wheels 

Do  you  know  how  to  select  the  right  wheel  for  each  grinding  job  you  do?  Here's  a  handy 
50-page  book  that  an  alert  grinding  machine  foreman  or  operator  can  use.  Just  drop  us  a 
postal  for  our  "Points  About  Grinding  Wheels  and  Their  Selection." 

PROVIDENCE.  R.  I.,  U.  S.  A. 

CANADIAN   AGENTS:     The   Canadian   Fairbanks-Morse   Co..    Ltd.,    Montreal.   Toronto,    Winnipeg,    Calgary,    Vancouver,   St.   Johns,   Sasltatoon. 

FOREIGN  AGENTS:  Bucl!  &  Hickman,  Ltd.,  London,  nirmingham,  Mancliestcr.  Slicllleld,  Glasgow.  F.  G.  Kretschmer  &  Co.,  Frankfort, 
a/M.,  Germany;  V.  Lowener.  Copenhagen,  Denmark,  Stockholm.  Sweden,  Oliristiania,  Norway;  Schuchardt  &  Sehutte.  Potrograd,  Russia: 
Fenwick  Freres  &  Co.,  Paris,  Prance;  Liege,  Belgium,  Turin,  Italy,  Zurich,  Switzerland,  Harceloua,  Spain.  The  P.  W.  llornc  Co.,  Toklo, 
Japan;  L.  A.  Vail,  Melbourne,  Australia.     F.  L.  Strong,  Manila,  P.  I. 
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tile  is  covered  with  some  good  prepared  roofing  that  is 
cemented  and  tacked  to  it.  This  roof  is  very  expensive, 
but  it  fulfills  all  the  requirements  stated  above.  It  costs,  in- 
cluding supports,  about  thirty  cents  per  square  foot. 

In  the  modern  factory  building  the  question  of  material 
of  the  outside  walls  is  not  an  important  feature  because  from 
75  to  100  per  cent  of  the  wall  area  is  occupied  with  windows 
and  doors.  The  old-style  shop  building  did  not,  as  a  rule, 
admit  enough  light.  Windows  should  be  so  arranged  that 
light  will  reach  every  point  from  at  least  two  directions  and 
be  of  as  near  the  same  intensity  In  both  directions  as  possible. 

Another  question  upon  which  there  is  usually  some  argu- 
ment is  the  kind  of  windows  to  be  used.  The  three  types 
most  in  use  are  the  standard  wooden  sash,  the  rolled  steel 
sash  and  the  fire  underwriters'  sash  of  sheet  steel  or  copper. 
The  underwriters'  sash  is  very  little  used  for  shop  buildings, 
because  of  the  expense.  It  will,  however,  greatly  reduce  the 
Insurance  rate  upon  such  walls  of  the  building  as  have  a 
bad  fire  exposure.  Underwriters'  sash  costs  about  $1  per 
square  foot,  glazed  with  one-quarter  inch  wire  glass  and  set 
in  place. 

The  most  satisfactory  sash  at  the  present  time,  for  factory 
work,  is  the  rolled  steel  sash.  This  is  a  comparatively  new- 
product,  having  been  on  the  market  only  a  few  years.  Where 
large  areas  are  to  be  glazed  the  small  size  of  the  steel  mun- 
tins  and  mullions  permits  the  maximum  amount  of  light  to 
enter  the  building.  The  cost  of  steel  sash  set  in  place  and 
glazed  with  double  strength  glass  runs  from  forty  cents  to 
forty-five  cents  per  square  foot,  depending  upon  conditions. 
The  cheapest  sash  to  use  is  undoubtedly  the  double  hung 
wooden  sash  with  which  we  are  all  familiar.  Its  cost  is 
from  twenty-five  to  fifty  cents  per  square  foot,  in  place.  It 
allows  of  50  per  cent  opening  for  ventilation. 

Factory  buildings  of  more  than  one  story  naturally  divide 
themselves  into  four  general  classes,  according  to  the  ma- 
terials of  which  they  are  constructed.  These  classes  are, 
frame  construction,  slow-burning  timber  construction,  struct- 
ural steel  and  reinforced  concrete. 

In  the  frame  construction  class  should  be  included  all 
buildings  having  either  brick  or  timber  walls,  wherein  the 
floors  are  of  wood  and  the  joists  narrow  and  spaced  close 
together.  Such  buildings  are  the  cheapest  that  can  be  built. 
If  such  a  building  is  anything  more  than  a  temporary 
structure,  the  fire  hazard,  the  danger  to  employes  upon  the 
upper  floors  and  the  lack  of  rigidity  for  supporting  machinery 
are  disadvantages  which  justify  a  type  more  in  accordance 
with  the  rules  laid  down  by  the  fire  underwriters. 

In  the  slow-burning  mill  building  construction  as  described 
by  the  fire  underwriters,  the  walls  must  be  of  brick  or  stone. 
It  differs  from  the  frame  construction  in  that  the  joists  are 
spaced  from  three  feet  to  six  feet  apart  and  are  timbers  of 
considerable  size.  The  floors  are  matched  planking.  All 
stairs  and  elevator  hatchways  must  bo  enclosed,  with  doors 
at  each  floor  opening.  This  construction  is,  of  course,  some- 
what more  expensive  than  the  frame  construction.  Its  prin- 
cipal advantage  is  that  it  takes  an  insurance  rate  about  20 
per  cent  less  than  the  frame  construction. 

Any  timber  construction  has  several  advantages  over  more 
permanent  types  such  as  concrete  or  steel.  Alterations  in 
the  buildings,  due  to  changes  In  processes  of  manufacture  and 
the  in.Htalliition  of  now  machinery,  are  much  more  cheaply 
and  rapidly  made.  The  expense  of  attaching  shafting  and 
machinery  to  the  finished  structure  Is  considerably  less. 
Wooden  buildings  are  much  more  rapidly  constructed  than 
either  reinforced  concrete  or  structural  steel  buildings. 

A  better  construction  consists  of  steel  cohimns  and  beams 
throughout.  The  floors  may  then  be  made  of  reinforced  con- 
crete or  tile.  If  the  columns  and  beams  are  covered  with 
fireproof  material  such  as  tile  or  concrete  the  building  may 
be  regarded  as  the  best  type  of  building  which  modern  civil- 
tcatlon  has  produced.  It  Is  also  the  most  expensive,  costing 
frnrm  6  per  cent  to  20  per  rent  more  than  a  reinforced  con- 
crete building  The  Insurance  rate  for  such  a  building,  as 
compared  with  a  frame  building.  Is  40  per  cent  less,  without 
a  sprinkler  8>-8tem,  the  frame  building  rate  being  $1  50  per 
1100,  and  the  steel  construction  rate  »0.90  per  $100.    With  a 


sprinkler  system  this  rate  would  be  reduced  to  about  $0.36 
per  $100.  In  fact,  many  buildings  of  this  type  take  a 
rate  of  ten  cents  to  twenty  cents  per  flOO. 

A  properly  designed  concrete  building  is  the  very  best 
building  which  can  be  put  up  for  many  industries.  It  is 
(ntirely  fireproof  and  takes  the  same  rate  of  insurance  as  a 
fireproof  steel  building.  Such  buildings  are  probably  the 
most  rigid  type  which  can  be  constructed.  The  floor  spans 
of  a  concrete  building  may  be  made  economically  from  sixteen 
feet  to  twenty-four  feet  in  length.  The  exact  span  for  mini- 
mum cost  depends,  of  course,  upon  the  expense  of  the  founda- 
tions. The  more  expensive  the  foundation  piers,  the  longer 
may  be  the  economical  span. 

Finally  it  may  be  said  that  in  the  last  analysis  the  most 
economical  factory  building  is  the  one  where  each  worker 
is  given  the  best  conditions  for  doing  his  work  for  the  least 
cost. 

«     *     « 

DECARBONIZATION  OF  STEEL   IN   SALT  BATHS 
■WHEN  HEATING  FOR  HARDENING 

In  the  April,  1911,  number  of  Maciii-nekv.  an  article  was 
published  entitled  "The  Use  of  Barium  Chloride  for  Heating 
Steel  for  Hardening."  This  article  recorded  experiments  un- 
dertaken to  show  the  effect  of  barium-chloride  baths  on  steel 
at  higli  temperatures.  These  experiments  were  undertaken 
in  connection  with  regular  hardening  work,  and  while  they 
were  quite  conclusive  in  character,  they  did  not  pretend  to 
investigate  the  subject  on  a  scientific  basis.  A  French  en- 
gineer, M.  Portevin,  of  Paris,  has  made  some  investigations 
in  the  same  direction,  using  more  thoroughly  scientific  meth- 
ods, and  his  conclusions  agree  very  closely  with  those  re- 
corded in  Machinery  nearly  four  years  ago. 

The  use  of  baths  of  molten  salts,  for  heating  steel  prior  to 
hardening  is  becoming  more  and  more  widespread.  These 
salt  baths  allow  of  a  much  more  rapid  heating  and  of  adjust- 
ing the  temperatures  very  accurately.  Besides  this,  super- 
ficial oxidation  on  the  objects  to  be  hardened  is  avoided,  but 
superficial  decarbonization  occurs  instead  and  becomes 
strongly  marked  in  cases  where  the  heating  is  prolonged.  In 
the  experiments  referred  to,  the  main  object  was  to  determine 
the  amount  of  decarbonization.  Samples  of  steel  containing 
1.46  per  cent  of  carbon  were  used  in  the  form  of  small 
cylinders  about  '}l  inch  in  diameter  and  %  inch  thick.  These 
were  heated  in  potassium  chloride  for  varying  periods,  at  a 
temperature  of  1S30  degrees  F.  Samples  were  examined  after 
heating,  without  quenching.  It  was  found  that  after  heating 
for  fifteen  minutes  in  the  bath,  the  percentage  of  carbon  at 
the  surface  was  0.9,  the  thickness  of  this  decarbonized  layer 
being  0.007  inch.  After  heating  for  two  hours,  the  carbon 
content  on  the  surface  was  only  0.4  per  cent,  and  the  thick- 
ness of  the  decarbonized  layer  0.040  inch.  When  one  sample 
was  heated  for  five  hours,  the  carbon  on  the  surface  was  re- 
duced to  0.2  per  cent,  the  thickness  of  this  layer  being  0.060 
inch.  The  steel  tested  was  ordinary  carbon  tool  steel,  1.46  per 
cent  carbon,  0.28  per  cent  manganese,  0.10  per  cent  silicon, 
and  0.02.">  per  cent  phosphorus. 

Another  sample  was  heated  to  1380  degrees  F.  and  quenched 
in  water,  and  then  tested  by  means  of  a  Shore  sclerometer. 
This  test  Indicated  the  effect  of  the  heating  In  the  salt  bath 
on  the  hardness.  After  heating  for  fifteen  minutes,  at  1380 
degrees  F.,  the  Shore  scleroscopc  Indicated  a  hardness  of  80; 
after  two  hours  heating,  a  hardness  of  41;  and  after  five 
hours,  a  hardness  of  32.  This  Is.  of  course,  the  hiirdness  of 
the  surface.  If  the  decarbonized  surface  were  removed,  full 
hardness  would  be  revealed. 

Kxperlments  were  also  undertaken  with  baths  of  potassium 
chloride  at  1650  degrees  F.,  and  In  a  hath  consisting  of  90  per 
cent  of  potassium  chloride  and  10  per  cent  of  ferro-cyanlde. 
In  every  case,  the  results  were  similar;  that  Is,  (he  carbon 
content  on  the  surface  was  considerably  reduced  and  the  thick- 
ness of  the  decarbonized  layer  was  Increased  with  an  Increase 
In  the  time  tho  object  was  submerged  In  the  bath.  The  con- 
clusions to  be  drawn,  therefore,  are  that  salt  baths  should  not 
be  used  for  hi-ating  tools  to  be  hanlened.  except  In  cases 
where  a  sufllclcnt  portion  of  the  surface  of  the  tool  can  be 
ground  off,  BO  that  the  decarbonized  layer  may  be  removed. 
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Such  Chips  As  These 
Are  Valuable 

As  an  indication  of  the 
poM^er  of  the  machine 
maKing'  them 


The  Cincinnati  No.  2  Plain 
High  Power  Milling  Machine 

takes  this  cut  in  steel  SV2"  wide,  W  deep  at  121/2"  feed.  This 
is  not  the  limit  of  the  machine,  but  merely  an  example  of  good 
commercial  milling. 

In  ^'CINCINNATI"  High  Power  Millers  are  combined  the 
advantages  of  unsurpassed  milling  capacity  and  accuracy  of 
production. 

"COLD  CHIPS"  gives  details  not  in  regular  catalog. 
Shall  we  send  you  a  copy  ? 

The  Cincinnati  Milling  Machine  Co, 

CINCINNATI,  OHIO,  U.  S.  A. 
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INSUFFICIENT  POSTAGE  ON  AMERICAN  MAIL 
FOR  FOREIGN  COUNTRIES 

Of  the  mail  arriving  from  the  United  States  to  the  Consular 
office  at  Iquique,  Chile,  during  a  period  of  five  consecutive 
days  from  American  firms,  40  per  cent  was  prepaid  with  two 
cent  stamps  only,  instead  of  the  required  five  cents.  In  one 
of  the  business  houses  in  Chile,  the  head  of  the  firm  goes  to 
the  post  office  and  looks  over  the  short-paid  letters  to  his 
address  and  pays  penalty  only  on  letters  from  those  persons 
with  wham  his  firm  is  in  correspondence.  On  mail  from  other 
sources  the  penalty  postage  is  not  paid,  and  hence  not  re- 
ceived by  the  firm  to  whom  it  is  sent.  The  administrator  of 
the  post  office  states,  according  to  a  consular  report,  that  few 
if  any  letters  with  short-paid  postage  are  received  from 
Europe,  but  that  a  large  number  come  from  the  United 
States  and  that  these  rarely  reach  the  addressees.  The  firms 
to  whom  short-paid  letters  are  sent  believe  that  if  such  a 
small  matter  as  postage  is  overlooked  or  neglected,  it  may 
be  expected  that  negligence  will  be  found  in  a  great  many 
other  departments  of  the  firm  from  whom  the  letter  is  re- 
ceived, and  that  lack  of  proper  attention  to  invoices,  packing 
and  shipping  orders  may  be  expected;  hence,  they  refrain 
from  doing  business  with  such  firms. 


EXCHANGE  BETWEEN  RUSSIA  AND  THE 
UNITED  STATES 
Tn  a  consular  report  from  Petrograd.  it  is  stated  that  the 
commercial  relations  between  Russia  and  the  United  States 
will,  without  doubt,  be  much  closer  in  the  near  future,  pro- 
viding the  financial  questions  involved  are  adjusted.  There 
is  no  settled  rate  of  exchange  between  Russia  and  the  United 
States  and  only  a  small  amount  of  Russian  money  is  avail- 
able in  the  United  States  for  payment  on  orders.  It  is  sug- 
gested that  it  is  necessary  for  an  arrangement  to  be  made 
with  American  bankers  or  manufacturers  whereby  purchasers 
in  Russia  may  deposit  Russian  money  in  a  bank  there  to  the 
credit  of  American  bankers,  and  then  that  the  bank  there 
may  cable  directly  that  the  required  sum  has  been  deposited. 
American  bankers  and  manufacturers  could  then  obtain  the 
money  from  Russia  as  soon  as  a  rate  of  exchange  has  been 
established.  The  Russian  and  English  Bank  in  Petrograd 
offers  to  pay  three  per  cent  interest  on  deposits  of  this  kind 
at  the  present  time.  No  money  panic  has  occurred  in  Russia 
and  the  gold,  silver  and  paper  rubles  have  not  fluctuated  in 
value  since  the  declaration  of  war.  Prices  should  be  quoted 
in  rubles  and  not  in  dollars. 

•     •     • 

PERSONALS 

John  A.  Schroeder,  formerly  general  sales  manager  of  the 
Hyatt  Roller  Dearing  Co.,  has  resigned  his  position. 

W.  S.  Chase,  general  sales  manager  of  the  National-Acme 
Mfg.  Co.,  Cleveland,  Ohio,  sailed  October  27  for  London  on  a 
business  trip. 

W.  S.  Rogers,  president  of  the  Bantam  Anti-Friction  Co., 
Bantam,  Conn.,  was  elected  representative  to  the  state  legis- 
lature at  the  recent  election. 

A.  J.  Strong,  factory  and  sales  mnnriger  of  the  Bock  Bear- 
ing Co.,  Toledo,  Ohio,  has  resigned  his  position.  Mr.  Strong 
has  not  as  yet  Joined  any  other  organization. 

FJ.  Elshoff  recently  resigned  bis  position  as  superintendent 
of  the  electrical  departnicnt  of  the  Ciinadian  \Vestinghouse 
Co.,  Ltd.,  to  become  works  manager  of  the  IXehl  Mfg.  Co., 
Elizabeth,  N.  J. 

Charles  L.  Samson  has  resigned  the  position  of  mechanical 
engineer  with  the  firlffln  Wheel  Co.,  Chlrago,  111.,  and  has 
taken  the  position  of  master  mechanic  of  the  Itamllton  Mfg. 
Co.,  Two  HIvers,  Mich. 

Edwin  Frank,  formerly  In  the  hydraulic  department  of  the 
Allls^halmers  Mfg.  Co.,  West  Allls,  Wis.,  has  been  ap- 
point>>d  Instructor  In  mechnnlcnl  engineering  at  the  Uni- 
versity of  llllnnls,  I'rbana,  III. 

Kllswiirth  Ilnrlng  has  termlnatjvl  sixteen  yenrs'  service  with 
Ilerninnn  lioker  &  Co.,  New  York  City,  and  hiis  organized  a 
business  In  the  tool  steel  and  specially  line,  with  temporary 
oflicrs  at   fi48-A    Hancock    St.,   Brooklyn,   N.   Y. 

F.  K.  I.lddle  has  reslgufd  his  position  ns  superintendent  of 
the  Am'-rlcnn  Clear  tt  Mfg.  Co.,  .Jackson,  MIrh.,  on  ncrount  of 
III  health.  C.  S.  Spenrer,  formerly  nsslslnni  superintendent 
of  the  Anifflrnn  (Jear  A  Mfg.  Co.,  has  been  promoted  to  the 
position  of  superintendent. 


William  J.  Dyer  has  resigned  his  position  with  the  Honolulu 
Iron  Co.,  Honolulu,  Hawaii,  as  designing  and  constructing 
superintendent  of  machinery  for  the  cane  sugar  industry,  and 
has  opened  an  office  as  consulting  engineer  in  the  Stangen- 
wald  Bldg.,  Honolulu,  Hawaii. 

Joseph  Schaeffer,  European  representative  of  the  Water- 
bury  Farrel  Foundry  &  Machine  Co.,  W'aterbury,  Conn.,  ar- 
rived in  New  Y'ork,  October  31  on  the  steamer  Xrw  Amsterdam, 
sailing  from  Holland.  Mr.  Schaeffer  does  not  expect  to  return 
to  Holland  until  the  war  is  over. 

Arthur  H.  Lymn  of  London,  England,  inventor  of  the  Lymn 
process,  presented  a  paper  at  the  monthly  meeting  of  the 
American  Society  of  Mechanical  Engineers,  New  York  City, 
November  10,  entitled:  "The  Development  of  the  By-Product 
Gas  Producer  Industry  in  Europe." 

W^.  C.  Buell,  Jr..  for  the  past  seven  years  general  manager 
and  engineer  for  the  Westmacott  Gas  Furnace  Co.,  Providence, 
R.  I.,  has  resigned  and  taken  the  position  of  assistant  man- 
ager and  engineer  of  the  Bellevue  Furnace  Co.,  Detroit,  Mich., 
manufacturer  of  oil  and  gas  furnaces,  kilns,  special  fire  brick, 
tiling,  etc. 

H.  H.  Hodell  has  been  elected  president  of  the  Van  Dorn 
&  Dutton  Co.,  Cleveland,  Ohio,  to  fill  the  vacancy  caused  by 
the  death  of  James  H.  Van  Dorn.  Mr.  Hodell  is  president  of 
the  Cleveland  Galvanizing  Works  Co.,  and  was  one  of  the 
founders  and  a  vice-president  of  the  V'^an  Dorn  &  Dutton  Co. 
D.  B.  Van  Dorn,  president  of  the  Van  Dorn  Iron  Works  Co., 
was  elected  vice-president  to  succeed  Mr.  Hodell. 

James  Cran.  a  well-known  contributor  of  articles  on  black- 
smithing,  heat-treatment  of  steel,  etc.,  has  resigned  his  posi- 
tion as  foreman  blacksmith  with  the  Pond  Machine  Tool 
Works,  Plainfield.  N.  J.,  and  will  hereafter  devote  himself  to 
artistic  blacksmithing,  difficult  repair  work,  etc.  Mr.  Cran 
has  achieved  considerable  prominence  as  a  producer  of 
artistic  iron  work,  ornamental  table  pieces  and  other  inter- 
esting and  difficult  examples  of  forging. 

Arthur  E.  Meyer,  for  the  past  five  years  connected  witll 
the  sales  department  of  the  Toledo  Machine  Tool  Co..  Toledo, 
Ohio,  has  lesigned  his  position  and  has  become  connected  with 
the  sales  department  of  the  E.  W.  Bliss  Co.'s  Chicago  branch. 
The  Chicago  l)ranch  territory  has  been  extended  from  a  hun- 
dred mile  radius  to  include  the  states  of  W'isconsin.  Indiana, 
Illinois,  Minnesota,  Iowa,  Kansas  and  Missouri.  Mr.  Meyer 
is  the  author  of  a  number  of  articles  on  press  design  which 
appeared  in  M.vchinery  a  few  years  ago. 


OBITUARIES 

Louis  A.  Lincoln,  president  and  treasurer  of  the  Bay  State 
Tap  &  Die  ('o.,  Mansfield,  Mass..  died  November  5,  aged 
forty-three  years.  Mr.  Lincoln  was  the  chief  organizer  of  the 
company,  its  first  place  of  business  being  in  Taunton,  Mass. 
In  190."!  it  was  moved  to  Mansfield,  where  it  has  since  been 
located.  Mr.  Lincoln  was  the  first  president,  and  afterward 
became  president  and  treasurer. 

Henry  H.  Boggs,  vice-president  and  general  manager  of 
Strong,  Carlisle  &  Hammond  Co.,  Detroit,  Mich.,  died  No- 
vember 1.  following  an  operation  for  gall-stones,  aged  forty- 
seven  years.  Mr.  Boggs  was  born  in  Springfield,  Ohio,  and 
was  educated  in  the  public  schools.  He  began  his  career 
as  a  machinists'  apprentice  in  ISSS  with  the  St.  John  Sewing 
Machine  Co.  of  Springfield,  continuing  with  the  company 
for  four  years;  following  his  apprenticeship,  he  worked  for 
the  William  Whiteley  Co.  of  Springfield  for  two  years  and 
with  the  Machinists'  Supply  Co.  of  Chicago  for  four  years. 
He  entered  the  employ  of  the  Strong.  Carlisle  &  Hammond 
Co.  of  Cleveland  in  1S97,  and  when  in  190S  the  Strong, 
Carlisle  &•  Hammond  Co.  of  Detroit  was  incorporated,  Mr. 
Boggs  became  vice-president  and  general  manager.  He  was 
a  Mason  and  a  member  of  several  Detroit  societies  and  clubs. 
Those  associated  with  Mr.  Boggs  In  business  feel  that  they 
have  lost  a  generous  friend,  and  the  many  who  knew  him 
in  a  business  way  will  learn  of  his  death  with  regret,  as  his 
council  regarding  mechanical  matters  was  held  in  high  esteem. 
He  was  married  in  lS9ti  to  Anna  L.  Barker  of  Springfield. 


STATEMENT  OF  THE  OWNERSHIP.  MANAGEMENT.  ETC. 

of   M*riiixrnT,    piilillKlinl    niontliljr   nt    New   York   Clljr.    miulrol   by   tlie   Act 
of  AllKuat  24,   lOI'J. 

Kdltor.   Frod  K.    Unu<-n  140.148  I.«rn.roltp  SI..  NVw  Torli 

IlnnlncM     I  Alfsnntlcr  I.nctinm,   rrc«Ii!rnt  '*  *'  "       "  " 

Mnnnnpra  I  M.  J    n-NVIII.  Ornrrnl  MnniiKPr  "  

I'ulilliilior.  Tlio   IniliKtrlnl   1'ri-«  "  

Owiirrn  of  oni-  prr  cent  or  more  of  llir  »lock:  — 

AlciniKlrr  I.ii.-tinm  "  

Mmlhrw   J.    O'Neill  "  

Kml   r,     Hog,r»  "  

l.«lil«  rpllcller  "  

II.    I..    Ilrown  ••  

Krlk  nhcru  •■  

There  «re  no  ImnillmMern.   morlangeeii.  op  oilier  •eciirity  holder*. 

MATTIIKW  J.  O-NRII.I,.  General  Manifcr. 
Sworn  to  nnd  «nl»nrrlheil  before  me  this  .loth  dn.r  of  Seplemlter.  1014. 
IIAIMIY    n.     IIKAI.RT. 
Nolarjr   riildic  No.  S4.   Klnia  ConnlT. 
(•prllllrale   Hied    In    New    V..rl<   ronnljr    No.    74. 
ISKAI.)  (M;   I'onimlM'on   •-T|>lrr<   Marrh   .10.    IDIR.) 


December,  1914 


MACHINERY 


89 


A  COMPLETE  LINE  OF  COMPLETE  MACHINES 

3  S¥!f,E  "PRECISION" 

BORING,  DRILLING  AND  MILLING  MACHINE 

(ALL  OF  THE  SAME  GENERAL  DESIGN) 


With  or 

Without 

Vertical 
Milling 
Attach- 
ment 

We  Can 
Serve  You 
Well 


It  is  sometimes  a  good  thing-  to  know  when 
to  let  go 

The  LUCAS 
Powrer  Forcing   Press 

lets  go  automatically  at  the  right  time, 
because  it  is  IMPOSSIBLE  to  apply  the 
friction  that  transmits  the  power  unless 
there  is  something  to  PUSH  AGAINST. 

For  instance,  in  pushing  anything  OUT,  the 
power  action  of  the  Press  CEASES  as  soon 
as  the  thing  is  out;  therefore,  the  Press 
does  not  (and  cannot)  "race." 


Lucas  Machine  Tool  Co., 


NOW  AND    > 

^ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 


Ltd.,  TorODto,  Out. 
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COMINO   EVENTS 

Sacember  1-4. — Annual  meeting  of  the  American 
Society  of  Meolianlcal  Enclnrers.  Now  York  City: 
Enjrtneertng  Societies  BIdg..  :»  W.  3»th  St.,  head- 
quarter!).    Calvin   \V.    Kice,   secretary. 

December  9-18. — Elgbtb  annual  convention  of 
tbe  National  Society  for  the  Promotion  of  In- 
dustrial Education.  Ricbmond.  Va.  C.  A.  Prosser, 
secretary.   140  \V.   42nd   St.,   New  York  City. 

December    12-19 .Second    International    P^sposltion 

of  Safety  and  Sanitation,  Grand  Central  Palace. 
New  Tork  City.  F.  W.  Payne,  manager.  Depart- 
ment of  Exbll)lts.  29  W.  OTth  St..   New  Tork  City. 

Jane  9-11. — Annual  convention  of  the  Amerle.in 
Railway  Master  Mechanics  Association,  Atlantic 
City,  N.  J.  J.  W.  Taylor,  secretary,  Karpeu  BIdg., 
Chicago.   III. 

June  14-18. — Master  Car  Builders'  annnal  con- 
vention. Atlantic  City.  N.  J.  J.  W.  Toylor,  secre- 
tary.   Karpen    BIdg.,   Chicago.   111. 

SOCIETIES,    SCHOOLS    AND 
COLLEGES 

Pratt  Institute.  Ityorson  i^..  Brooklyn.  N.  Y. 
rircular  oallinjr  attrntiou  to  its  free  library  which 
is  placed  at  tbe  disi>o»al  of  every  visitor  under  tlic 
guidance  of  a  special  librarian.  It  comprises  a 
working  library  of  over  1200  picked  books,  150 
technical  periodicals,  patent  office  reports,  trade 
catalogoes,  etc. 

State  Trade  Education  Shop.  Bridgeport.  Conn. 
Bulletin  1914  oontaininff  an  ontlinc  of  the  work  of 
the  institution  nud  Its  purpose,  a  review  of  the 
trades  taught,  and  showing  some  of  the  work  ac- 
complished by  the  student  apprentices.  This  book 
was  designed  and  printed  in  the  State  Trade  Shop 
by  the  printing  apprentices  and  is  a  creditalile  pro- 
duction of  which  they  may  be  justly  proud.  The 
various  trades  taught  in  this  school  are:  carpentry, 
cabinet  work,  patternmnking.  madilne  work  and 
toolmaking.  drafting,  printing,  linotype  operating, 
sewing,   dressmaking,   millinery,   etc. 

West  Side  Toung  Men's  Christian  Association, 
318  W.  57th  St..  New  York  City,  has  orjanized  a 
course  of  lectures  on  exporting  and  liniiorting  which 
was  opened  early  in  Novemtier.  The  director  of 
the  course  Is  Dr.  John  Franklin  Crowell,  former 
president  at  Trinity  College.  Durham.  N.  C,  now 
of  the  "Wall  Street  Journal.'*  Among  the  subjects 
to  be  taken  up  are  choice  of  markets,  how  to  organ- 
lae  exporting  campaigns,  foreign  exchange,  pecu- 
liarities of  .conditions  and  people  of  different  conn- 
tries,  packing  metho<ls  and  shipping  arrangements, 
trade  routes  and  international  connections,  the  prob- 
lem of  credits,  correspondence  and  trade  literature, 
and  social,  economic  and  political  aspects  of  busi- 
ness  In    foreign   countries. 

NE'W  BOOKS  AND  PAMPHLETS 

Sifety  and  Welfare  of  the  Workman.  By  Uear 
Admiral  A.  B.  Willits.  12  pages,  6  by  V 
Inchps.  Ileprinted  from  thn  V.  S.  Naval  In- 
stitute   Proreedlnga,   Annapolis,    Md. 

Standard  Methods  of  Gas  Testing.  180  pages,  G 
by  9  Inches.  Published  by  the  Department  Of 
Commerce.  Washinirton.  D.  C  ,  as  Circular  of 
the  Bureau  of  Standards  No.  48. 

Unita  of  Weight  and  Measure — Definitions  and 
Tables  of  Equivalents.  tVS  pages.  C,  by  9  inches. 
Publlshefl  by  tht>  Department  nf  Commerce, 
Washington.  D.  C.  as  Circular  of  the  Bureau 
of  Standards    No.    47. 

Analysis  of  Printing  Inks.  By  J.  B.  Tuttic  and 
W.  n.  Smith.  20  pages,  6  by  9  inches.  Pub. 
Il.thed  by  the  Department  of  Commerce.  Wash- 
ington. !).  C.  as  Technologic  Paper  of  the 
Burean  of  Standards   No.   SQ. 

The  VeriUs  Firing  Rings.  By  A.  V.  Blelnlnger  and 
fJ,  Ji.  Brown.  30  pages,  fi  by  9  Inches.  Pub- 
lIshM  by  th*>  Department  of  Commerce,  Wash- 
ington. D.  C.  as  Trchnologic  Paper  of  the 
Bureau   of  Standards    No.    40. 

Mcaanrementa  on  Standards  of  Radiation  in  Absolute 
Value.  By  W.  W.  Coidintr.  14  pages.  7  by  10 
lnrhr«.  Pul.Ilwhrd  bv  the  Department  of  Com- 
merre.  Wn><hington.  D.  C.  as  Scientific  Paper 
of   th*'    Bureau  of  Standards   No.    227. 

Industrial  Oaa  Calorimelry.  Bv  C.  W.  Waldner 
and  R.  F,  Mueller.  I."i0  pagen.  rt  by  0  inches. 
Tllustmt«H|.  PuMlvhed  by  the  Department  of 
Commfr.»..  Washington.  D.  C..  as  Terhnnlogic 
IHiper  of    th<-    Bureau   of   Standards    No.    30. 

The  Testing  of  Potentiometers.  By  Frank  Winner 
and  Krnf-t  Wf>lbel.  40  pagos.  B  by  0  Inches. 
Iltustrsted  Pnhll-hed  by  the  Department  of 
i'ommrrrf,  Washington.  !>.  C.  as  Srlenllflc 
Pnp*^   of    ihr    Borenn    of   Standards    No.    223. 

Safety  Rules  to  b«  Obsarred  in  the  Operation  and 
Maintenance  of  Electrical  Equipment  and  T.lnfl«, 
M  pair*.  0  by  n  Inrhe..  Pntdlfrfird  bv  the 
Drpartmrnt  of  Commrrrr.  Washington.  D.  C. 
as  Cirnilar  of  thr   Bureau  of  RtandartN   No.   4U. 

Obaerratlons  on  Flalshinc  Tsmperatures  and  Proper- 
ties of  Raila.  Br  O.  K  Burge«s.  J.  J  Crowe 
M  H  Raw.Ion  and  U  O,  WaDenberg,  C7  pages. 
f.  i-v  P  Inrhr..  Illu^lralod.  PnbllsbM  by  the 
?'r|.«rtmAnt  of  Conimrr.*..  Waslilnglon.  I».  C. 
a*    Terhnolngir    Paper    Nn     3«» 

Adjnitmenta  of  the  Thomson  Bridge  In  the  Meaa- 
nrement  «4  Vsry  Low  Rvalttanoea.  By  F.  Wenner 
and  F,.  W**!!**-!.  flH  page«.  f|  hy  fk  Inrhes.  Illus- 
tfslAfl.  PnbMshM  by  the  Department  of  Com- 
m.r^e.  Washington.  D.  C.  as  8r|f»n!lfic  Pap^-r 
of  The  Burean  of  Standards  No.  22^. 


Sheet     Metal     Working.     By     F.     Georgi     and     A. 
Schubert.      ItiO   pages,    51,^    by   8%    Inches.      12.'i 
illustrations   and   two  folding   plates.      Published 
by    Scott.    Greenwood    &    Son.    London;    and    D. 
Van     Nostrand     Co..     New     York     City.       Price, 
fi3.    instead    of    $2    as    stated    In    the    November 
number. 
Gearing.      By    A.    K.    Ingham.      181    pages,    G    by    9 
inches.        Illustrated.       Published     by     V.     Van 
Nostrand    Co.,    New    York    City.      Price,    $2.50. 
This    work    by    a    British    author   deals    with    spur 
and   bevel  gears,   worm-gearing,   spiral  gears,   helical 
gears    and    contains   an    appendix   of    trigonometrical 
tables.      Tables  of   tooth   parts  accompany    the   text, 
and  silhouettes  of  involute  gear  teeth   ranging  from 
11    diametral    pitch    to   3   inches    pitch.      A    table   of 
pitch     line    and     outside     diameters     for     cut     gear 
circular  pitches   Is  given,    ranging   from    ^4   inch  cir- 
cular   pitch    to    4    Inches.      Another    table    Is    pitch 
angles    for   bevel   gears   with    axes   at    right   angles; 
tables   of   increment   and   decrement   angles   are   also 
given. 

Materials  of   Machines.     By  Albert   W.    Smith.     215 
pages.     4%     by     7%     inches.       36     Illustrations. 
Published    by    John    Wiley    &    Sons,    Inc.,    New 
York    City.      Price.    $1.23. 
This    work,     by    I»rof.     Smith    of    Sibley    College. 
Cornell     University,     has     been     rewritten     for     the 
second    edition.      Its  object   is    to   supply   elementary 
knowledge    of    metallic    materials    used    in    the    con- 
struction   and    operation    of    machines,    and    it    was 
intended    primarily    as    a    textbook    for    students    In 
the    mechanical   engineering   courses.      It   deals   with 
fuels;      electric      furnaces;       refractory      materials; 
metallurgy  of  iron  and  steel,   copper,   lead.   tin.  zinc 
anil    aluminum ;     testing    of    materials ;    relation    of 
iron  and  carbon;   cast  iron;  steel;   heat-treatment  of 
sto<'I;    non-ferrous   alloys;    and    the    selection    of   ma- 
terials  for  machines. 

Electric  Welding.  4S  pages.  6  by  9  Inches.  22  il- 
lustrations. Published  by  the  Industrial  Press. 
New  York  City.  Price.  2.^  cents. 
This  is  No.  127  of  Macbinkry's  Reference  Books, 
covering  a  subject  of  general  interest  to  mechanical 
men.  Althongh  the  electric  welding  proc<'ss  passed 
out  of  the  experimental  and  into  the  practical  stage 
several  yrars  ago.  the  subject  is  still  one  that  is 
rather  vague  to  most  mechanics.  E!ectrlc  welding, 
however,  plays  an  important  part  in  the  manufacture 
of  so  many  articles,  and  the  |>ossibIlitios  opened 
up  by  the  process  of  electric  welding  are  so  great. 
that  mechanical  men  generally  are  eager  to  be 
informed  upon  this  new  topic.  The  book  reviews 
the  various  electric  welding  processes  that  have 
been  developed,  and  then  deals  in  detail  with  the 
electric  resistance  process  of  welding,  also  known 
as  the  Thomson  process  or  the  incandescent 
process;  the  point  and  ridge  method  of  electric 
welding — ^an  application  of  the  Thomson  process; 
electric  are  welding;  and  electric  soldering. 
Mechanism  of  Steam  Engines.  By  Walter  H. 
James  and  Myron  W.  Dole.  170  pages.  6  by  9 
inrlH's.  183  Illustrations.  Publiyhed  by  John 
Wib-y  &  Sons.  Inc.,  New  York  City.  Price.  $2. 
This  work,  by  Profs.  James  and  Dole  of  the 
Massachusetts  Institute  of  Technology,  was  pre- 
pared as  an  elementary  treatise  on  kinematics  of 
reciprocating  steam  engines  and  steam  turbines, 
and  was  Intended  primarily  for  students  In  the 
mechanical  engineering  courses.  No  claim  is  made 
for  originality  of  treatment  or  for  discuss'on  of 
new  principles.  The  aim  has  iieen  to  handle  the 
subject  in  a  manner  suitable  for  the  purpose  in- 
tended. The  work  deals  with  reciprocating  steam 
engines,  single- valve  engines.  valve  diagrams, 
typical  problems  on  the  slide-valve  engine,  govern- 
ing devices  for  single-valve  engines,  riding  cut- 
off valves  and  their  governing  devices,  multiple- 
valve  engines,  hand-operated  reversing  and  con- 
trolling gears,  valve  setting,  steam  turbines  and 
turbiiir  valve  mechanisms  and  governors. 
Shop  Systems.  39  pages,  0  by  9  inche«i.  32  Illus- 
trntioiis.  Published  by  the  Industrial  Press. 
New  York  City.  Price.  2.'.  cents. 
This  is  No.  139  of  MAcniNF.Rv's  Reference  Books, 
covering  four  typical  shop  s.vstema  tised  In  repre- 
sentative machine-building  plants.  The  systems 
descrlbi^l  are:  a  general  shop  system;  a  stock - 
keeping  system:  an  effective  follow-up  system;  and 
a  routing  system  in  a  machine  tool  shop.  The 
systems  outlhifKl  In  this  book  have  proved  of  value 
In  the  manufacturing  estahllshmrnts  where  they  are 
used.  They  may  not  apply  directly  to  the  con- 
ditions In  other  plants,  because  certain  details 
may  have  to  be  changed  and  some  of  (he  forms 
modined.  on  arcnunt  of  the  conditions  that  are 
peculiar  to  each  shop:  but  tJierr  are  certain  funda- 
mental prlnrlptes  that  must  be  embodied  In  all 
simp  systems,  and  the  general  outlines  of  the 
systems  deiicrtbe<l  can  be  followed  and  will  prove 
of  value  tn  those  who  have  to  devise  new  ays- 
tnms  or  are  endeavoring  to  Improve  upon  old  ones. 
Autogenous  Welding.  40  pages.  0  by  9  Inehes.  22 
Illustrations.  Publlsheil  by  the  Industrial 
|»res!«.  New  York  City.  Price.  2.".  rents. 
I>iir}nK  the  last  fifteen  years,  several  Interesting 
and  valuable  processes  for  joining  metal  parts 
have  been  developed.  Of  these,  perliaps  none  Is 
more  remarkable  than  the  oxy-ncetvlene  and  the 
o\v -hydrogen  proeesseB  for  wehllnir  and  cutting 
melals.  There  are  no  ineiprnslve  freatlwes  on  this 
subject  on  the  market,  and  the  bo«>k  under  review 
has.  therefore,  been  brought  out  to  irlve  mechanical 
men  sueh  pracllcat  Information  about  the  pro- 
re«e«  a*  will  be  helpful  to  them  In  their  work  and 
Bid  them  In  understanding  the  possibilities  of  tht 
use  of  the  nnlogenona  welding  processes.  The 
hook  contains  chapters  on  the  oxy -acetylene  and 
n\y  hyilmgen  proepsses  of  metal  cutting,  on  auto- 
geTKMis  welding,  and  on  the  preheating  of  metals 
to  be  welded.  In  addition,  there  are  !ii>e.-|Rl  chap- 
ters dealing  with   the   welding  of  tanks   and   retorts. 


Precision  Locating  and  Dividing  Methods.  4.'i  pages, 
e  by  9  inches.  39  Illustrations.  Published  by 
the  Industrial  Press.  New  York  City.  Price. 
25  cents. 
This  treatise,  which  is  No.  135  of  Machisert's 
Reference  Books,  covers  a  subject  of  great  inter- 
est to  toolmakers  and  others  who  are  engaged  in 
accurate  work.  In  this  book  various  approved 
methods  of  locating  work  and  accurate  dividing  and 
spacing  methods,  such  as  are  used  more  particularly 
In  toolrooms,  are  illustrated  and  described.  In  the 
three  chapters  on  precision  Jocating  methods,  ac- 
curate dividing  and  spacing  methods  and  locating 
work  for  boring  on  the  milling  machine,  the  button 
method  for  locating  holes  is  taken  up  In  detail,  the 
disk  method  is  illustrated  and  described,  and  the 
method  of  obtaining  accurate  angular  measurements 
with  disks  Is  covered,  as  is  also  the  sl/.e  Mock 
method  and  tbe  master  plate  method.  A  great 
number  of  accnrate  dividing  and  spacing  methods 
are  illustrated  and  described,  both  for  spacing  along 
straight  and  circular  Hues.  The  book  can  be 
recommendeil  to  all  who  are  engaged  in  accurate 
machine  work. 

Care  and  Repair  of  Gas  and  Oil  Engines.  48  pages. 
6  by  9  inches.  14  Illustrations.  Published  by 
the  Industrial  Press,  New  York  City.  I'rice. 
2.'i  cents. 
This  treatise,  which  is  No.  129  of  M.iciiinekt'b 
Reference  Books,  has  been  prepared  mainly  from 
notes  compiled  by  J.  L.  Hobbs,  who  has  had  long 
and  varied  experience  with  the  care  and  repair  of 
gas  and  oil  engines.  The  l>ook  is  written  in  a 
thoroughly  ]iractical  manner  and  covers  the  usual 
difficulties  met  with  in  the  operation  of  gas  and  oil 
engines.  A  general  description  of  Internal  com- 
bustion engines  Is  given,  and  then  follow  chapters 
on  compression,  carburetion,  ignition,  lubrication 
and  cooling  s.V8tems.  In  each  case,  the  troubles 
that  are  likely  to  develop  are  dealt  with  anil 
remedies  given.  A  chapter  is  also  included  on  the 
Installation  of  a  gas  engine,  giving  valuable  informa- 
tion on  the  points  to  be  taken  Into  account.  Sev- 
eral full  page  illustrations  showing  sectional  views 
of  various  types  of  gas  and  oil  engines  are  In- 
cluded. The  book  should  prove  of  value  to  any- 
body who  has  to  do  with  the  care  or  repair  of  gas 
and   oil   engines. 

Broaching.  40  pages.  G  by  9  Inches.  .16  lUtis- 
tratlons.  Published  by  the  Industrial  Preaa, 
New  York  City.  Price.  25  cents. 
The  cutting  of  keyways  and  the  machining  of 
holes  Jn  metal  to  shapes  other  than  round,  by 
broaching,  is  an  old  practice,  although  It  has  at- 
tracted comparatively  little  attention  until  within 
the  past  ten  years.  Now  tlie  broaching  process  It 
used  very  extensivel.v  and  there  is  need  for  a 
treatise  iealing  with  the  broaching  machine, 
broach  making  and  broaching  operations.  Com- 
paratively little  has  been  published  on  this  sub- 
ject In  the  trade  periodicals,  and  nothing  what- 
ever has  been  presented  In  book  form  previous  to 
the  publication  of  the  book  under  review.  It  was 
therefore  deeme<l  that  a  specific  service  would  be 
rendere<l  the  mechanical  trades  by  preparing  such 
a  treatise,  and  the  present  book  is  the  result  of 
the  collaboration  of  Franklin  D.  Jones,  Douglas 
T.  Hamilton  and  Chester  L.  Lucas,  associate 
editors  of  Maiiiinkky.  who  here  present  a  com- 
prehensive and  valuable  collection  of  material  re- 
lating   to    this    Important    subject. 

Cutting  Lubricants.  36  pages,  6  bv  9  Inches.  31 
Illustrations.  Published  by  the  Industrial 
Press.  New  York  City.  Price.  C.")  cents. 
The  cutting  lubricants  to  be  used  for  machining 
operations  constitute  a  very  important  factor  In 
the  results  Atalne<I  In  the  machine  shop.  Tht 
book  under  review,  which  is  MAcniXERT's  Reference 
Book  No.  124.  contains  Infonuatlon  relating  to  the 
various  lubricants,  oils  and  compounds  to  be  used 
for  different  classes  of  machining  operations  and 
for  different  kinds  of  metals.  It  also  gives  a  com- 
prehensive review  of  the  pumps,  piping  systems, 
oil  pans  and  tanks  used  for  storing  the  cutting 
lubricant  for  machine  tools  and  for  conveying  the 
lubricant  to  the  cutting  |>olnt  of  the  tools. 
Numerous  Illustrations  showing  clearly  by  line  en- 
gravings the  exact  construction  of  the  devices 
described  are  Included.  The  l>ook  should,  there- 
fore, prove  of  value  both  to  the  operators  of 
machine  tools.  In  aiding  them  to  select  the  proper 
cutting  lubricant  to  use.  and  to  the  deslgnerfl  of 
machinery  or  attachments  who  have  to  devise  ways 
ami  menus  by  which  the  cutting  lubricant  is  to  bf 
(Htnducted    to    the    cutting    point. 

Drawing,  Forming  and  Bending  Dies.  40  pages.  9 
by  9  Inrhes.  41  Illustrations.  Publlshetl  by 
the  Industrial  Press.  New  York  City.  Price, 
2.'.  cents. 
Comparatively  little  Information  has  been  pub- 
llsh.^1  In  book  form  relating  to  (he  sut^je.-t  of 
drawing  dies.  A  large  maj<^rlty  of  work  which. 
In  the  past,  has  been  made  from  castings  Is  now 
nipile  from  *heet  sleel  by  drawing  up  bosses  and 
relnfon-Ing  ribs  to  strengthen  the  work.  The  de- 
velopment In  the  art  has  been  raplrl  and  Iha 
delinlte  Informallon  available  on  the  subject  re- 
lating to  the  diameters  of  shell  blanks,  the  depth 
and  diameter  rednctlnns  of  drawn  shells,  tht 
lubrication  of  dies  and  other  practl'^al  points  are 
given  In  this  book,  which  Is  No.  126  of  MArniNERt't 
Reference  Books.  A  number  of  practlral  hinta  for 
die-makers  In  the  making  of  forming  dies  are 
also  given  and.  In  addition,  numerous  examples  of 
succ«<ssful  designs  of  drawing,  forming  and  bend- 
ing dies.  The  book  thus  gives  the  reader  a  com- 
prehensive review  of  the  present  state  and  method! 
of  the  art.  Toolmakers.  tool  designers  and  thos# 
responsible  for  the  output  of  punches  and  diet 
will    be   especially    Interested    in    this   book. 
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Power.  Heating  and  Ventilation.  Parts  I  and  IT. 
Ky  Charles  L.  Hubbar.I.  2»0  pages.  6  by  9 
Inches.  1H.T  illustrations.  PiiMlshrd  by  the 
McGraw-Hill  Book  Co.,  Inc.,  New  York  City. 
Price.  $2.50  each. 
This  work  Is  Issued  In  three  parts,  namely: 
Steam  Power  Plants.  Heating  and  Ventilating 
Plant«<.  Iwlated  Plants  and  Small  Groups.  Tbe 
third  part  la  in  press.  Part  1  treats  of  heat; 
steam:  fuels  and  combustion;  boiler  horsepower: 
types  of  iKiilers;  desltm  of  tubular  boilers:  boiler 
furnaces:  boiler  settings;  chimneys:  mechanical 
draft:  boiler  accessories:  steam  engines  and  tur- 
bines: auxiliary  apparatus;  pipe,  fittings  and 
valves:  details  of  power  plant  design;  and  care 
and  manngement  of  trailers  and  engines.  Part  II 
treats  of  tbe  physics  of  beating  and  ventilation; 
boat  loRs  from  buildings:  ventilation;  fumare  beat- 
ing: boilers:  pipe,  fittings  and  valves;  direct  steam 
heatinc;  indirect  steam  heating:  hot  water  heating 
by  gravity  circulation:  hot  water  heating  by  forced 
circulation:  exhaust  steam  heating:  electric  heat- 
ing, fans;  forced  blast  heating  and  ventilation; 
sp*'clal  devices:  heating  and  ventilating  different 
types  of  buildings;  care  and  management  of  heat- 
ing and  ventilating  plants.  Both  parts  are  of  the 
sffonil  edition  and  have  been  revised  and  reset. 
bringing  them  up  to  date  and  eliminating  obsolete 
iiinlerial. 

Strength  of  Materials.  By  Erik  Oberg.  47  pages.  6 
hy  9  inehes.  Published  by  the  Industrial  Press, 
New  York  City.  Price,  2'.  cents. 
This  book  covers  in  a  simple  and  direct  manner 
tbe  principles  of  the  strength  of  materials  and  the 
tiiethmis  used  in  calculating  the  strength  of  parts 
met  with  in  machine  design  and  engineering  work 
generally.  The  formulas  are  given  in  the  simplest 
manner  possible,  so  that  they  can  he  directly  em- 
I'lovfd  by  the  practical  man.  No  attempt  has  been 
made  to  show  how  the  formulas  are  derived  mathe- 
m.ntically,  as  this  would  be  impossible  in  a  l>ook 
of  iinilted  size.  Numerous  examples  have  been  given 
to  sitow  the  application  of  the  rules  and  formulas  to 
sp4-<-ifi<<  problems.  A  special  effort  has  been  made 
to  hiclicate  tbe  use  of  standard  engineering  band- 
iMMtks  in  connection  with  the  calculations  of 
strength  of  materials,  and  numerous  references 
ore  made  to  tables  and  formulas  found  In  work::' 
of  tliat  kind.  The  five  chapters  of  the  book  cover 
primiples  of  the  strength  of  materials;  tension, 
(I'liipresslon  and  shearing  stresses;  beams  and  bend- 
ing stresses,  torsional  stresses  and  applications; 
Hliiifting;  springs;  columns;  flat  plates:  cylinders 
rylinilera   and    tubes;    and   spherical   shells. 

Arithmetic  Simplified.  By  Erik  Oberg.  4S  pages. 
<;  by  9  Inches.  Published  by  tbe  Industrial 
Press.  New  York  City.  Price,  25  cents. 
Ihiring  the  past  seven  years  Machinery  has 
|iiit.lished  a  series  of  over  140  2.'»  cent  Reference 
|:4Hiks,  many  of  wliich  are  of  an  educational  nature 
nrid  InteUdeil  for  home  study.  These  books  neces- 
wnrlly  contain  mathematical  treatment  of  various 
shop  problems,  and  it  has  been  found  that  In  some 
citiies  niertianlcs  have  not  been  able  to  get  the  full 
iMiieflt  ber.nuse  their  knowledge  of  arithmetic,  es- 
fH'iinlly  of  fractions,  baa  been  too  limited.  Tbe 
|ire<<rnt  work,  which  is  No.  137  of  Mackinert's 
lieferencc  Books,  and  which  covers  In  a  very 
Mitnple  manner  the  arithmetic  of  whole  numbers, 
(-(iiiinion  fractions  and  decimals,  has,  therefore. 
Im'i'ii  brought  out  to  meet  the  needs  of  men  whose 
eiirly  Inilning  on  these  subject.s  may  not  have 
iK'eii  ttH  complete  as  desirable,  or  who  would  like 
a  iHMik  on  arithmetic  to  refresh  their  memory. 
Ill  addition  to  the  treatment  of  whole  numbers, 
fractions  nnd  decimals,  a  chapter  on  proportion 
and  oil  Ihe  use  of  formulas  in  ordinary  arithmetical 
ni.rk  i^  IneliMled.  The  method  by  which  the 
wholf  Miiltject  Is  presented  is  such  as  to  particularly 

■  ilnpt  ItitM  lH»ok  to  the  student  who  has  no  teacher, 
but   H    )«  niMo  well  suited   for  use  in   apprentice  and 

trad*'     yvl Is.     ns     It     covers     the     essentials     only. 

1'Im'  iipprt'iitlie  mid  trade  schools  usually  can  de- 
coh-  liiit  little  time  to  this  subject,  and  tbe  larger 
lexl-UMiks.  Including  much  extraneous  matter,  are. 
th«'rerore,   not  SO  wcll  adapted   for  nae  Id  tbls  class 

of    SriKKds. 

Plaaing  and  Milling.  By  Franklin  D.  Jones.  30G 
l>:igi-s.  <;  by  0  Inches.  2.14  Illustrations.  Pub- 
lished bj  the  Industrial  Press,  New  York  City. 
Price.  »2.r^. 
Tilts  iHM.k  denU  with  the  practical  problems  met 
with  in  tlin  operntlon  of  pinners,  shapers.  slotters 
and  iiillliitg  niaclilnes  of  standard  and  special  de- 
nlgns.  Knelt  of  the  subjects  taken  op  Is  treated 
fmiii  Hie  •tiiiHl|>olnt  of  the  man  In  the  shop,  and  a 
Mperlnl  effort  has  been  made  to  present  such  In- 
rnriiinlioii  am  pertains  more  pnrMculnrty  to  problems 
wliMi  tlie  »liop  man  nflen  find*  dimcult  to  solve. 
Tlie  evniiiples  of  operation  Included  have  been 
iwl«>i-|ed  will)  a  view  to  showing  n«*t  onlr  how  a 
•r>.-.in.-  rfi.ii|t  |«  obtnlned.  hut  lo  llliKilrate  funda- 
mwitnl  prliielple*  and  thus  serve  as  n  eeneral  guide. 
l>o««rtprWHe«  or  ntrtlKxls  Involrlng  arithmetical  cal- 
rtilnlloti*  (fMiinlh  the  necessary  riilea  or  rormnlan, 
ami  rxniMide^  are  given  lllnstrnllnK  the  pmblems 
•vlileti  arl-p  III  prarttre.  The  lllu-lratlons  In  Ihe 
Imoh  eon«t)tnte  an  Important  feature  and  have  re- 
rrlvid  piirtlniltir  Attention.  Practically  all  of  the 
ftrawlMu^  are  original  and  most  of  them  are  of 
fltmple  iTpr,  «o  that  they  can  ho  easllr  under- 
nlnntl.  e*eii  i.r  thnmo  who  are  not  arnistonied  to 
"reiiiKnii     drnwliiga."        In     preparing     the     t>ook,     the 

■  iilbor  hfi-  .Mfl.Ie  Ml"  of  mneh  of  the  material  pub 
Untied  III  \fi<MrvrRT'«  Tterrrenrr  |t<N>ks  Nos.  0.1. 
m  nnd  fi;.  whl'h  material  ap|>enr«  In  this  book 
locrther  with  a  great  deal  of  nddirionnl  Informa 
fkMt  fHi  nuNbrn  planing  nnd  mlllhiK  praetire.  The 
Itnolt  Is  one  whl'"li  can  be  thoronghly  recommended 
In  niifoite  who  wlahes  to  make  a  study  of  the  mo«t 
mralern  nielbfKlf*  rf'lating  to  planer.  ahsptT.  alolter 
and  milling  machine  work  and  tlt«  lypea  of  ma- 
rlilnen   na'd. 

Maohlaa    Drawlag.      Bt    rbarle*    fi.    Oriffln    and    O. 
('.    Adams.      STl    pages,    6%    by   9%    Inches.      Il- 


lustrated. Published  by  the  American  Tech- 
nical Society.  Chicago.  HI.  Price.  $1.50. 
This  work  is  a  revision  and  an  extension  of  an 
earlier  work  by  Mr.  Grlftln  which  attracted  much 
attention  at  the  time  of  publication  because  of  its 
practical,  common-sense  treatment  of  the  subject. 
The  revised  and  extended  work  Is,  of  course,  better 
than  the  original,  as  It  contains  more  matter  and 
has  been  brought  up  to  date.  It  defines  a  work- 
ing drawing  as  "a  drawing  which  completely  In- 
structs the  workman  so  that  he  is  able  actually 
to  make  in  the  shop  whatever  the  drawing  repre- 
sents." In  other  words,  the  working  drawing  con- 
veys to  the  mechanic  all  the  information  neces- 
sary to  make  the  object.  This  is  a  comprehensive 
definition,  and  any  work  on  drawing  which  in- 
structs its  readers  to  make  drawings  truly  com- 
plete In  every  respect  deserves  general  attention. 
The  contents  comprise  the  following:  Lines,  Ar- 
rangement of  Views,  Sectional  Views,  Shade 
IJnes.  Dimensions,  Specifications  for  Screw  Threads, 
Specifications  for  Bolts  and  Nuts,  Specifications  for 
I^lpes  and  Pipe  Threads,  Scale  Drawings,  Details 
of  Preparation,  Pencil  Drawing.  Tracing,  Blue- 
printing, niustrative  Drawings  (with  large  number 
of  parts):  Working  Drawings;  Mechanism  Drawing; 
Duplex  Pump  Plates;  Electrical  Shop  Drawings; 
Design  of  Direct-current  Generator  (in  all  Its  de- 
tails, including  a  final  assembly  drawing).  The 
work  is  one  that  can  be  recommended  to  all  want- 
ing a  first-class  work  on  mechanical  drawing  with 
many  good  examples  for  practice. 
Graphic  Methods  for  Presenting  Facts.  By  Wlllard 
V.  Brinton.  371  pages.  7  by  10  inches.  255 
illustrations.  Publislied  by  the  Engineering 
Magazine  Co.,  New  York  City.  Price,  $4. 
The  graphical  method  of  presenting  data  and  mak- 
ing comparisons  of  same  is  too  well  known  among 
the  engineering  fraternity  to  need  any  explana- 
tion. But  notwithstanding  the  conceded  value  of 
this  method  of  presenting  facts,  not  only  to  the 
engineer  but  to  the  layman  as  well,  it  has  not 
been  employed  as  much  as  It  could  have  been  with 
profit  to  all  concerned.  The  work  by  Mr.  Brinton 
has  been  presented  to  suit  the  point  of  view  of  the 
business  man.  the  social  worker  and  the  legislator. 
and  mathematics  have  been  eliminated.  The  effort 
has  been  made  to  produce  a  work  that  would  serve 
as  a  handbook  for  anyone  having  occasional  charts 
from  data  presented  to  them  In  tabulated  figures. 
Tlie  work  is  too  extensive  for  us  to  give  more  of 
a  general  idea  of  its  contents  than  by  quoting 
chapter  heads,  which  are  as  follows:  Component 
Parts;  Simple  Comparisons;  Simple  Comparisons 
Involving  Time;  Time  Charts:  Curve  Plotting;  Curve 
Plotting  Continued;  Comparison  of  Curves:  Com- 
ponent Parts  Shown  by  Curves;  Cumulative  or  Mass 
Cun-es:  Frequency  Curves:  Correlation:  Map  Pre- 
sentations: Maps  and  Pins;  Curves  for  the  Ex- 
ecutive: Records  for  tbe  Executive;  Corporation 
Financial  Keports;  General  Methods;  A  Few 
Cautions.  The  7-  by  10- inch  page  favors  the  pre- 
sentation of  comparatively  large  diagrams  to  il- 
lustrate the  examples  chosen.  The  many  examples, 
and  the  clear  presentation  of  the  subject  matter 
make  a  work  that  can  be  recommended  to  general 
managers,  superintendents,  draftsmen  and  business 
men  to  whom  the  graphic  presentation  of  facts 
appeals. 

NEW  CATALOGUES   AND 
CIRCULARS 

Cutler-Hammer  Mfg.  Co.,  .Milwaukee  Wis.  Cir- 
cular on  Cutlcr-Haiiimer  automatic  starters  for 
electric  motor.s, 

H.  D.  Smith  &  Co.,  riantsTille.  Conn.  Ix-aflet  ad- 
vertising the  "rerfect  Handle'*  valve  spring  lifter 
for  automobile  engines. 

Richard  W.  Jefforis  Co.,  Camden,  N.  J.  Folder 
advertising  Jefferls  pressed  steel  flrc-proof  lockers, 
wardrobes,    bins   and    shelving. 

Now  York  Public  Library,  New  York  City.  List 
of  works  In  the  library  relating  to  oxy-acctylcnc 
welding.     3-1   pages,  G  by  0  Inches. 

Huther  Bros.  Saw  Mfg.  Co.,  1108  University  Ave., 
Ilochcsler.  N.  Y.  Circular  descriptive  of  tluther 
Ilros.  "Dado"  head  for  cutting  grooves  of  any  width 
in  wood. 

Morrison  Co.,  Inc.,  Ilichmond.  Va.  T.ea(1et  giving 
tallies  ot  sizes  and  prices  for  plain  right-hand  pipe 
nipples,  plain  right-  anil  left-hand  pipe  nipples,  and 
galvanized    right  hand    pipe    nippies. 

Wright  Mfg.  Co.,  Lisbon,  Ohio.  Catnlognc  on 
Wright  standard  chain  hoist,  giving  sl7.es.  capaci- 
ties and  prices  of  high-speed  steel  hoists,  screw 
hnlsls.    steel    trolleys   and    hand    traveling   cranes. 

Standard  Mfg.  Co.,  Itrldgeport.  Conn.  Circular 
of  No.  3  special  automatic  manufacturing  milling 
machine    for    slabbing,    radial,    center    and    straddle 

illlng,    and    various    manufacturing    milling    opera- 


llo 

General  Electric  Co.,  Schenectady.  N.  Y.  Itnlle- 
lin  -loois.  describing  |iorlable  voltmeter,  known  as 
Type  !•».  This  Is  an  unusually  small  Instrument, 
suitable  for  use  on  both  alternating  and  direct 
current. 

American  Blower  Co.,  Detroit.  MIeh.  Is  Isanlng  a 
book  illnslrntlng  the  Installation  of  Ihe  "Sirocco" 
healing,  ventilating  and  cnoling  system  In  the  plant 
of  the  Kor.l  Motor  Co.  at  Ilelrnlt.  This  Is  the 
large.l    "Sirocco"    system    ever   Installed. 

Builders  Iron  Foundry,  Providence.  H.  I.  nolle 
tin  Vi  of  Ihe  "Venlurl"  hot  water  meter  for 
boiler  feeds,  etc.  This  ly|)e  of  meter  la  peculiarly 
adapted  for  measuring  hot  water,  a  service  that  la 
extremely    hard   on    meters    In    general. 

Oaneral  Eleetrlo  C«.,  Schenectadr.  N.  Y.  Ilulle 
tin  44300.  Illustrating  and  describing  some  of  the 
gas  electric  motor  cars  and  locomotives  built  by 
this  comiiany  These  ears  and  locomolltes  are 
adapleil  for  branch  line  service  on  sleam  roads  and 
also  for  Interurban  service. 


Foundry  &  Machine  Exhibition  Co.,  Chicago,  III. 
Registration  list  at  the  1914  annual  eihibltlon  in  the 
International  Amphitheater.  Chicago.  September  5-11. 
The  announci'iiieut  Is  made  that  the  1915  conven- 
tion will  be  held  in  tic  East,  either  at  New  York, 
Philadelphia  or  Atlantic  City. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burg, Pa.  I.eallet  3749  describing  Westinghouse  syn- 
chronous l>ooster  rotary  converters.  This  bulletin 
outlines  the  advantages  of  this  type  of  machine 
and  gives  a  detailed  account  of  its  method  of  opera- 
tiou  and  construction  details. 

David  Lupton's  Sons  Co.,  Allegheny  Ave.  and 
Janiiey  St..  Philadelphia.  Pa.  Catalogue  8,  listing 
the  line  of  Lupton  products  for  light  and  ventila- 
tion, which  comprise  steel  sash,  steel  partition, 
steel  tube  doors  and  Jams,  continuous  sash,  trusses, 
operating  devices  and  skylights. 

Agnew  Electric  Welder  Co.,  Detroit.  Mich.  Cir- 
culars of  No.  5-C  butt  electric  welder:  No.  10-D 
spot  welder;  No  20-D  spot  welder:  and  No.  40-C 
butt  welder.  The  welding  capacity  of  the  latter 
is  %  to  2  inches  round  or  5/16  by  10  inches  Hat. 
The   transformer  capacity  is  50  K.   W. 

Electric  Controller  &  Mfg.  Co.,  Cleveland,  Ohio. 
Bulletin  lOlH  A,  superseding  Bulletin  1018.  on  E.  C. 
&  M.  motor  tu-ld  rheostats  and  field  rheostat  relays 
for  adjustable  speed  direct-current  motors.  Bulletin 
1029-A,  superseding  Bulletin  10J9.  on  T.vpe  Q.  Form 
FM    brakes    for   direct-current    mill    tj-pe    motors. 

Eck  Dynamo  &  Motor  Co.,  Belleville,  N.  J.  Sec- 
tional catalogue  consisting  of  bulletins  39.  40,  44. 
4G.  47  and  55  of  protected  type  direct-connected 
dynamos,  worm-geared  motors  for  slow  speeds, 
back-geared  motors,  motor  generators,  and  sugges- 
tions   for   installing  and   operating. 

General  Electric  Co.,  Schenectady,  N.  Y.,  has  Jnst 
issued  Bulletins  44403  and  444ai.  describing  that 
com[pany's  ventilated  commutatlng-pole  railway  mo- 
tors for  600  and  600-1200  volt  service.  BnlletlD 
44403  Is  devoted  10  the  GE  222-G  railway  motor, 
and  Bulletin  4440.->  describes  the  GE-233-A  motor 
for  operating  two  in  series  on  1200  volts. 

Electric  Welder  Co.  of  America,  1.VJ3  31  Fort  St., 
W..  Detroit.  .Mich.  Circular  of  type  C  duplex  con- 
vertible electric  welders  which  may  be  used  for 
butt  welding  and  spot  welding.  The  machine  Is 
fitted  with  heat  control  aj'paratus.  by  means  of 
which  it  is  clainiiMl  that  objects  of  unequal  size 
may   be   reatllly    welded   by  an  ordinary  operator. 

Golden-Anderson  Valve  Specialty  Co.,  Fulton  BIdg., 
Pittsburg.  Pa.  Bulletin  of  double-cushioned,  triple- 
acting,  nonreturn  valves  that  effectually  prevent 
accidents  in  boilers  and  steam-pipe  lines.  These 
valves  automatically  shut  off  the  steam  flow  from 
every  boiler  the  instant  the  pipe  rnptures.  and 
immediately    cut    out    n    boiler   when    a    tube   bursts. 

Hess-Bright  Mfg.  Co.,  Front  St.  and  Erie  Ave.. 
Philadelphia.  Pa.  Data  sheets  illustrating  ball 
bearings  and  their  correct  use  in  machinery  as 
follows:  vertical  mountings  on  shafts  without 
shoulders;  standard  mountings  for  horizontal  anil 
ball  bearing  electric  motors;  turbine  pump:  ball 
bearing  live  tail  centers;  and  ball  bearing  lathe 
head. 

Boston  Gear  Works,  Norfolk  Downs.  Mass.  Cir- 
cular showing  Boston  gears  that  are  kei't  in  stock 
for  immediate  delivery.  These  gears,  being  madi- 
In  large  quantities,  can  be  furnished  at  correspond 
Ingly  low  prices.  Circular  showing  standard  racks 
made  to  mesh  with  stock  gears.  These  racks  are 
made  in  any  pitch  up  to  1  diametral  pitch,  12 
Inches    face. 

Bridgeport  Hardware  Mfg.  Corp.,  Bridgeport, 
Conn.  lyl4  supplement  to  catalogue  18,  describing 
tnc  new  tools  that  have  been  added  to  the  line  of 
hanlware  andtcutlery  specialties  made  by  this  com- 
pany. Some  of  the  tools  listed  are  (locke't  knife  tool 
kit.  comprising  a  file,  reamer,  cork  puller,  screw 
driver  and  chisel:  coping  saw:  ticket  pnnchera: 
crate   opener;    screwdrivers:    pliers:    scrapers,   etc. 

General  Electric  Co.,  Schenectady.  N.  Y.  Bulletin 
44003  devoted  to  moilern  electric  railway  apparatus. 
Tbe  book  describes  briefly  Ihe  Curtis  steam  turbine 
for  railway  service,  railway  generator,  trana- 
formers.  switchlioarils.  synchronous  converters,  mo- 
tor-generator sets,  I!  K  ventilated  railway  motors 
and  electric  locomotives.  It  also  contains  llluslra- 
tlous  of  the  GK  locomotives  In  use  at  the  locks  of 
the  Panama  Canal. 

Poole  Engineering  A  Machine  Co.,  Baltimore.  Md. 
Leaflet  descriptive  of  tbe  gun  Iron  castings  made 
by  this  company,  which  cnnslats  of  chanoal  gun 
Iron  iniitures  of  cast  Iron  for  which  a  tenallo 
strength  of  ,10.000  pounds  per  square  Inch  In  the 
castings  Is  claimed.  It  Is  said  that  gears  made 
from  this  material  compare  favorably  with  those 
made  from  steel,  and  have  no  tendency  to  "flow" 
under  heavy   loads. 

Beaudry  &  Co.,  Inc.,  Boston,  Mass.  T.eanet  on 
the  Heaudry  hammer,  a  iHiwer  hammer  built  In  two 
types;  the  "Cliampion"  for  light  and  heavy  railroad, 
machine  and  general  forging,  and  the  "Peerless." 
for  plaiting,  drawing,  swaging,  collaring,  spindle 
making  and  general  manufacturing.  The  "Cham- 
pion" iK>wer  hammer  is  built  In  sizes  from  50  I o  500 
IHMinds  weight  of  ram  and  the  "Peerless"  hammer 
Is  built  In  slzea  from  2.-.  to  200  pounds  weight  of 
ram. 

Westlnthous*  Eleetrlo  ft  Mfg.  Co.,  Kast  Pittsburg, 
Pa.  Catalogue  3002A  entitled  "Wesllnghouse  Klec- 
tric  Motors  for  Machine  Tool  Service,"  showing  the 
application  of  electric  drive  lo  all  classes  of  ma- 
chine tools.  The  features  of  iHith  direct  and  alter- 
nating current  motors  are  described  and  hints  on 
the  selection  of  motors  for  machine  tool  service  are 
given.  There  are  also  Included  a  numl>er  of  tables 
showing  the  relation  between  feeds,  cutting  speeds, 
diameters  of  work,  etc.;  the  relation  between  area 
of  cut  in  square  Inches  and  rutting  speed  In  feet 
per  minute;  also  horsepower  required  for  various 
machines. 


IN  all  lines  of  mechanical  work  there  has  always 
been  an  incentive  to  use  labor-saving  devices  to 
perform  operations  automatically,  or  at  least  in 
such  a  way  that  the  loss  ot  time  caused  by  changing 
the  work  or  tools  is  reduced  to  a  minimum.  The 
automobile  industry  has  made  wonderful  progress  in  this 
direction,  the  use  of  a  great  variety  of  special  tools  and 
machines  having  been  made  necessary  to  meet  the  prob- 
lems which  have  arisen  in  handling  their  work.  The  ac- 
companying illustrations  show  a  vertical  milling  machine  and 
some  of  the  fixtures  with  which  it  has  been  equipped  to  pro- 
vide for  the  uninterrupted  finishing  of  various  classes  of  cast- 
ings. The  revolving  table  provides  for  passing  the  work  con- 
tinuously under  the  cutter  so  that  the  operator  is  only  re- 
quired to  remove  the  finished  pieces  and  substitute  rough 
castings  in  their  place.  It  will  be  evident  that  the  output  ob- 
tained in  this  way  must  be  very  satisfactory,  as  non-pro- 
ductive time  resulting  from  the  necessity  of  starting  and 
stopping  the  machine,  from  the  return  movement  of  the  table 
to  the  starting  position,  and  from  the  exchange  of  finished 
work  for  fresh  castings  while  the  machine  is  at  a  standstill, 
is  avoided. 

The  machine  on  which  these  fixtures  are  used  Is  shown  in 
Fig.  1;  this  is  a  special  type  of  the  Model  C,  high-power 
vertical  milling  machine  made  by  the  Becker  Milling  Machine 
Co.,  Hyde  Park,  Mass.  The  change  made  from  the  standard 
machine  of  this  type  consists  of  the  elimination  of  the  cross- 
feed  and  the  provision  of  direct  connection  of  the  rotary  table 
with  the  knee,  thus  insuring  the  utmost  rigidity.  Fig.  2 
shows  five  different  automobile  parts  which  are  to  be  milled 
on  the  faces  marked  /.  Before  entering  upon  a  discussion  of 
the  method  of  machining  these  parts,  it  will  be  of  interest  to 
know  the  rate  at  which  they  were  machined  in  continuous 
rotary  milling  fixtures  used  on  the  machine  shown  in  Fig.  1. 
In  a  ten-hour  day,  this  rate  amounted  to  1400  pieces  of  part 
No.  I;  1200  pieces  of  part  No.  II;  2400  pieces  of  part  No.  Ill; 
1800  pieces  of  part  No.  IV;  and  2000  pieces  of  part  No.  V. 
These  figures  serve  to  emphasize  the  advantage  of  the  con- 
tinuous rotary  milling  process  for  handling  work  of  this 
character,  as  the  rigidity  of  the  machine  and  fixtures  insures 
the  required  degree  of  accuracy,  while  the  rapidity  with  which 
the  work  can  be  handled  enables  a  very  satisfactory  rate  of 
production  to  be  obtained.  In  most  cases,  the  rate  of  pro- 
duction depends  upon  how  fast  tho  operator  is  able  to  replace 
the  finished  work  by  fresh  castings,  and  as  a  result,  care 
should  be  taken  to  make  the  action  of  tho  clamping  mechan- 
isms as  rapid  as  possible.  In  addition  to  rapidity  of  opera- 
tion, the  design  of  the  clamps  must  be  such  that  they  grip  the 

For  additional  information  on  rotary  roilling.  boo  "MIUinB  Sad  Irons." 
In   tlio  November.  1912.  number  of  MArHiNF.nv. 

Autlior's  address:     53  Anstin  St.,   H.v(Ie  Park.   Mass. 


work  securely  without  any  tendency  to  cramp  or  twist  It; 
otherwise  accurate  results  cannot  be  hoped  for. 

Fig.  3  shows  the  milling  fixture  for  machining  part  No.  I, 
set  up  on  the  rotary  table  of  the  milling  machine,  and  Fig.  5 
shows  the  design  of  this  fixture.  The  L-shaped  base  A  has 
fourteen  equally  spaced  holes  in  its  upright  wall  to  receive 
the  studs  B  on  which  the  pieces  to  be  milled  are  mounted. 
These  pieces  have  previously  had  a  hole  bored  in  them  and 
one  side  has  also  been  faced  square  with  the  hole.  Seven 
equally  spaced  uprights  C  are  cast  solid  with  the  base  and  a 
hardened  stop  D  against  which  the  work  rests  is  carried  at 
the  top  of  each  of  the  uprights.  There  are  also  seven  equally 
spaced  brackets  E  which  are  screwed  to  the  base  of  the 
fixture  and  carry  the  clamps  which  hold  the  work.  By  re- 
ferring to  Figs.  3  and  5,  it  will  be  evident  that  each  clamp 
holds  two  pieces  of  work  which  are  located  between  the 
clamp  and  the  stops  D.  Provision  is  made  to  allow  the  clamps 
F  to  slide  in  order  to  compensate  for  variation  in  the  cast- 
ings, the  slots  in  the  clamps  being  covered  by  large  headed 
bolts  11  which  prevent  chips  from  entering  the  slots.  The 
clamps  F  and  binder  bolts  H  are  held  back  from  the  work  by 
springs  Q.  and  in  order  to  secure  the  work  in  the  fixture,  the 
swivel  bolt  K  is  swung  up  over  the  binder  lever  /,  after  which 
the  nut  L  is  turned  down.  This  draws  the  clamp  F  down 
onto  the  two  adjacent  pieces  of  work  which  are  located  against 
the  stops  D  in  the  correct  position  for  milling.  It  will  be 
seen  that  nuts  M  are  threaded  onto  the  ends  of  the  studs  B 
which  carry  the  work,  these  nuts  being  employed  to  bring  the 
finished  face  of  the  castings  back  against  th?  locating  faces  P 
of  the  fixture.  A  split  washer  0  holds  the  work  in  place,  while 
the  nut  M  is  small  enough  so  that  the  work  can  be  drawn 
over  it,  thus  making  it  necessary  to  merely  loosen  the  nut  in 
order  to  remove  the  work  from  the  fixture.  The  engaging 
faces  of  the  nut  M  and  wnsher  N  are  turned  concave  and  con- 
vex respectively,  the  adjustment  provided  in  this  way  taking 
care  of  any  unevenncss  on  the  rough  side  of  the  casting. 

The  nut  M  and  the  wrench  used  for  tightening  it  are  one 
of  the  features  of  this  fixture.  This  wrench  is  shown  in  the 
foreground  in  Fig.  3  and  a  better  idea  of  its  construction  will 
be  obtained  by  referring  to  Fig.  6,  where  it  will  be  seen  that 
three  hardened  pins  are  pressed  into  the  body  of  the  wrench. 
Half  of  each  of  these  pins  is  sunk  into  the  sleeve,  which  serves 
to  back  up  the  pins,  while  the  other  half  of  each  pin  enters 
the  semi-cylindrical  grooves  formed  in  the  nut.  The  ends  of 
the  studs  B  form  pilots  for  the  wrench  so  that  it  will  slip 
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on  easily.  This  form  of  nut  and  wrench  makes  it  possible 
for  engagement  to  be  made  in  nine  different  positions  so 
that  the  turning  of  the  nut  M  can  be  effected  very  rapidly. 
When  the  fast  movement  of  the  rotary  table  is  taken  Into 
consideration,  this  is  a  feature  of  great  importance.  In  order 
to  set  the  milling  cutter  at  exactly  the  required  distance  from 
the  center  of  the  studs  B.  one  of  the  stops  D  was  adjusted  on 
its  top  face  to  allow  a  i>,-inch  gage  block  to  be  used  for  thi.s 
purpose.  The  fixture  for  machining  part  Xo.  II  is  very  similar 
in  construction  to  the  one  which  has  just  been  described  for 
machining  part  No.  1.  This  fixture  is  shown  in  Figs.  4  and 
6  and  will  be  readily  understood  by  referring  to  those  illus- 
trations in  connection  with  the  preceding  description. 

Very  close  limits  were  required  on  the  distance  from  the 


center  of  the  hole  in  the  work  to  the  face  finished  by  the 
milling  operation,  and  this  made  it  necessary  to  take  particu- 
lar care  to  have  all  of  the  studs  located  in  the  fixture  at  ex- 
actly the  same  height.  This  result  was  obtained  in  the  fol- 
lowing manner:  When  finishing  the  stud  holes,  the  base  .1 
of  the  fixture  was  set  up  on  an  auxiliary  circular  table  which, 
in  turn,  was  mounted  on  the  table  of  a  boring  mill.  Care  was 
taken  to  have  the  circular  tublo  nm  absolutely  true  with  the 
boring-bar  and  when  this  result  had  been  obtained,  the  base  A 
of  the  fixture  was  fastened  to  the  auxiliary  table  and  not  re- 
moved until  it  had  been  completely  finished.  The  auxiliary 
table  was  used  for  indexing,  and  the  boring  and  facing  opera- 
tions were  performed  at  one  setting. 


Fig.    3. 


Type  of  Fiiture  used  for  mUlinK  Part  No.  I  in  Tig.  2 


A  very  delicate  piece  of  work,  so  far  as  the  provision  of 
a  clamping  mechanism  for  holding  it  in  the  fixture  is  con- 
cerned, is  part  No.  Ill  in  Fig.  2.  It  will  be  seen  that  the 
small  center  web  is  only  3/16  inch  in  thickness,  and  a  com- 
paratively light  pressure  such  as  might  be  brought  to  bear 
by  squeezing  the  piece  between  the  thumb  and  finger,  is  suf- 
ficient to  spring  it.  Although  the  inside  of  the  web  remains 
rough,  limits  of  :t  0.005  inch  were  required  on  the  thickness; 
and  in  addition,  the  parallelism  of  the  web  is  essential.  Owing 
to  these  features  of  the  work,  the  clamping  mech.Tnism  had 


to  be  designed  with  provision  for  floating  the  work.  The 
fixture  used  for  machining  these  parts  is  shown  in  Figs.  7 
:ind  8.  Referring  to  these  illustrations,  it  will  be  seen  that 
there  are  two  jaws  E  mounted  in  each  of  the  rear  blocks  F 
and  that  two  similar  jaws  are  carried  in  the 
binder  straps  G.  these  jaws  being  loosely 
mounted  in  their  seats.  Springs  II  support 
the  jaws,  and  this  design  enables  them  not 
only  to  adjust  themselves  to  the  shape  of  the 
work,  but  also  to  pull  the  work  down  Into 
contact  with  the  supporting  block  /  when 
the  clamps  are  tightened.  In  this  way  the 
parallelism  of  the  web  is  assured.  To  pro- 
vide the  movement  of  the  binder  straps  O. 
which  is  necessary  to  allow  them  to  com- 
pensate automnfleally  for  variations  in  the 
width  of  the  work,  the  binder  straps  rest 
on  studs  K  which  have  seniicyllndrlcnl  upper 
ends.  The  holes  In  which  these  studs  lit  and 
also  the  holes  for  the  binder  screws  />  are 
large  enough  to  provide  the  necessary  piny. 
The  holes  in  the  straps  are  concave  and  the 
convex  washers  ,U  fit  Into  them.  In  this 
way  the  tlghtoning  of  the  nuts  O  on  the 
binder  screws  /,  enables  the  straps  0  to  com- 
pensate  for   vorlatlons   in   the   work.     Two 
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spring  plungers  N  support  each  binder  strap  when  the  clamp 
is  released,  to  provide  for  removing  a  finished  piece  of  work 
and  substituting  a  fresh  casting.  The  stop-pins  P  locate  the 
work  and  take  the  end  thrust  when  milling,  thus  relieving 
the  floating  parts  of  the  clamping  mechanism  from  strain. 

The  preceding  paragraph  described  how  the  work  was 
clamped  without  twisting  it  and  how  the  desired  parallelism 
of  the  center  web  was  obtained  at  the  same  time.  Another 
point  which  had  to  be  taken  into  consideration  was  setting 
the  pieces  square.  As  the  web  has  a  convex  surface  on  which 
it  rests,  a  special  attachment  had  to  be  provided  for  locating 
the  work  squarely  in  the  fixture.  This  attachment  is  shown 
in  Fig.  10.    The  baseplate  Q  which  is  fastened  at  the  center  of 


Fir.  V. 


Fig.    5.     Design   of  Rotary   Milling  Fixture   shown   in  Fig.    3 

the  rotary  table  carries  a  stud  R  on  which  the  arm  S  is 
pivoted.  The  plunger  T  has  two  %-inch  slots,  the  lower  one 
of  which  receives  the  piece  U  which  has  three  points  that 
engage  the  work,  while  the  lever  V  which  operates  the  plunger 
passes  through  the  upper  slot.  The  member  U  cooperates 
with  the  jaws  of  the  fixture  in  pulling  the  work  down  into 
contact  with  the  supporting  block  /  (Fig.  S)  and  when  the 
work  is  set  ready  for  clamping,  the  plunger  T  is  pressed  down 
by  means  of  the  lever  Y  which  is  pivoted  on  the  pin  W.  This 
serves  to  locate  the  work  squarely  in  the  fixture,  after  which 
the  clamps  are  adjusted  to  hold  it  in  position.  To  obtain 
just  the  right  position  of  the  plunger  T  over  the  work  while 
the  rotary  table  is  in  continuous  movement,  the  rear  end  of 
the  lever  V  enters  slots  in  a  dial  Z  which  has  the  same  num- 
ber of  slots  as  the  number  of  pieces  of  work  held  in  the 
fixture.  The  dial  Z  is  set  in  such  a  relation  to  the  clamps  of 
the  fixture,  that  the  member  U  is  brought  down  in  the  proper 
position  to  square  the  work  preparatory  to  clamping.  After 
the  work  has  been  properly  squared  up,  the  spring  Y  re- 
leases the  lever  V  from  the  dial  Z  and  lifts  the  plunger  T, 
thus  leaving  the  attachment  free  to  be  revolved  to  square  up 
the  next  piece  of  work. 

Figs.  11  and  12  show  a  fixture  which  may  be  adapted  for 

machining  the 
pieces  Nos.  IV  and 
V  in  Fig.  2.  Parts 
of  the  form  re- 
ferred to,  but  of 
two  different  sizes, 
had  to  be  milled, 
and  to  provide  for 
this  work  a  single 
fixture  was  ar- 
ranged for  hand- 
ling both  sizes.  Re- 
ferring first  to 
the  sectional  view 
through  the  fixture 
for  part  No.  IV,  it 
will  be  seen  that 
V-blocks  D  made  of 


hardened  steel  are 

provided  in  which 

the   work   is   sup- 

ported.      These 

V-blocks  are  made 

interchangeable 

with    V-blocks    of 

the     proper     size 

for     holding     the 

smaller   pieces   at 

a  higher  level   in 

the  fixture,  so  that  the  binder  strap  E  can  secure  both  sizes 

of  work.  The  rocker  F  which  is  carried  by  the  binder  strap 
adjusts  itself  to  the  work  and  avoids  any 
cramping  action  which  would  otherwise 
occur  when  fastening  the  work  down.  The 
thrust  is  taken  up  by  the  binder  strap, 
the  small  pin  /  on  which  the  rocker  is 
pivoted  merely  serving  to  hold  the  rocker 
in  the  strap.  Spring  plungers  G  and  studs 
H  locate  the  work  in  the  correct  position 
for  milling.  When  changing  the  work,  the 
binder  nut  K  carried  by  the  swivel  bolt  L 
is  swung  out  from  the  binder  strap,  after 
which  the  strap  is  swung  back  against  the 
stop  M  so  that  the  work  can  be  removed 
from  the  fixture.  The  entire  clamping 
mechanism  is  carried  by  a  bracket  N,  there 
being  eighteen  of  these  brackets  equally 
spaced  around  the  base  0  of  the  fixture. 

Both  sizes  of  part  No.  IV  were  the  same 
shape  so  that  the  same  form  of  locating 
members  G  and  H  could  be  employed.  This 
is  not  the  case  with  the  two  sizes  of  part 
No.  V,  and  as  a  result  a  different  arrange- 
ment had  to  be  provided  for  locating  the  two  sizes  of  work 

in  the  fixture  ready  for  the  milling  operation.     The  binder 


Fig.    8, 


nut,  swivel  bolt  and  binder  strap  are  the  same  as  in  the 
fixture  for  machining  part  IV,  but  instead  of  using  inter- 
changeable steel  V-blocks,  interchangeable  cast-iron  blocks 
P  were  screwed  to  brackets  Q  as  shown  in  the  cross-sectional 
view  in  Fig.  11.  Each  of  the  blocks  P  carries  its  own  locat- 
ing  members;    those   for   the   smaller    work   are   not   shown. 
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but  consist  of  a  spring  plunger  G 
and  locating  pin  H  as  shown  in 
the  cross-section  of  the  fixture  for 
part  IV.  Those  for  the  larger 
work  are  clearly  shown  in  the 
cross-section  on  the  line  Z—Z, 
where  it  will  be  seen  that  two 
studs  R  and  S  are  mounted  in  the 
block  P.  The  stud  S  is  slotted 
and  carries  a  small  rocker  Y 
which  locates  the  work  against  the 
stud  R  through  the  action  of  a 
spring  plunger.  The  blocks  P  are 
made  of  cast  iron  and  the  V-shaped 
recess  in  which  the  work  is  held 
is  lined  with  hardened  steel  strips 
[■  to  provide  a  durable  bearing  for 
the  work. 

In  order  to  design  eflScient  and 
durable  fixtures  for  continuous  rotary  milling,  the  following 
points  are  worthy  of  particular  attention.     The  pieces  to  be 


Fig.   9. 


Fig.    10.     Attachment  tor  squaring  up  Work  held  in  Fixture  shoo 


are  set  between  those  on  which  the 
first  milling  is  done.  The  second 
set  of  castings  is  located  by  a  fin- 
ished spot  which  is  the  same  dis- 
tance above  the  pins  that  support 
the  rough  castings  as  the  depth  of 
the  cut  taken  on  the  second  opera- 
tion. The  work  is  changed  in  the 
following  manner:  A  casting  which 
has  been  finished  on  both  sides  is 
removed  and  replaced  by  the  ad- 
jacent casting  on  which  the  first 
operation  has  been  performed;  and 
the  partially  finished  piece  is  re- 
placed by  a  rough  casting.  The  ad- 
vantage of  this  arrangement  con- 
sists not  only  of  having  two  fixtures 
combined  in  one,  but  also  of  being 
able  to  finish  seven  pieces  on  both 
sides  for  each  revolution  of  the  rotary  table.  When  machined 
in  this  way,  the  amount  of  handling  required  by  the  work 
is  reduced  to  a  minimum.  In  connection 
with  this  fixture  the  advantage  of  having 
the  work  located  close  together  in  order  to 
reduce  time  lost  in  traversing  from  piece  to 
piece  is  clearly  demonstrated.  When  ma- 
chining parts  in  large  quantities,  continuous 
rotary  milling  will  be  found  the  method  of 
maximum  efficiency  in  practically  all  cases 
where  it  can  be  employed,  and  as  a  result 
it  should  be  adopted  wherever  possible.  The 
advantages  of  handling  work  by  this  method 
are  so  great,  however,  that  it  will  often  be 
found  worth  while  in  cases  where  the 
quantity  of  work  to  be  machined  is  not 
very  large. 


Figs.   7 


It   has   been   known   for   several    years   that    liquid   oxygen 
mixed  with  a  .substance  like  cotton-wool  forms  a  powerful  ex- 


milled  should  be  placed  as  close  together  as  possible  to  avoid 
time  lost  in  traversing  the  cutter  from  piece  to  piece.  When 
the  shape  of  the  work  permits  of  it,  the  circle 
in  which  the  pieces  are  arranged  should  be 
as  small  as  possible,  as  the  output  is  not 
dependent  upon  the  number  of  pieces  which 
the  fixture  holds  but  upon  the  rate  at  which 
the  work  is  fed  to  the  cutter,  which  is  in- 
dependent of  the  diameter  of  the  fixture.  It 
will  be  obvious,  however,  that  the  cost  of 
the  fixture  will  be  reduced  in  proportion  to 
the  diameter  of  the  circle  on  which  the  work 
is  arranged.  Fixtures  should  never  be  de- 
signed along  lines  which  make  it  impossible 
for  the  operator  to  change  the  work  as 
rapidly  as  the  table  revolves.  They  should 
be  designed  to  take  all  the  different  sizes  in 
which  a  part  of  a  given  form  is  made  or 
even  different  parts  of  similar  shape. 

Fixtures  for  handling  work  which  has  to  be  milled  on  more  plosive.  In  the  past,  however,  there  have  been  serious  dlffl- 
than  one  side  can  often  be  arranged  to  take  care  of  all  of  cultles  encountered  in  its  practical  use,  but  it  Is  claimed  that 
the  different  milling  operations,  ^       a    new    method    has    been    dls- 

"  covered  for  handling  oxygen  so 


JfclrMnrry 


Fig.   12  and  Jaws  for  holding  Work  TV  and  V 


an  excellent  example  of  a  sim- 
ple and  elficlent  fixture  of  this 
kind  being  shown  In  Fig.  9. 
The  gear  housinRs  for  a  certain 
automobile  starter  have  to  be 
finiihod  on  two  sldts  and  the 
fixtiirr-  shown  In  this  Illustra- 
tion holds  fourteen  places, seven 
of  which  are  arranged  In  equal 
ly  spaced  stations  where  th>- 
first  operation  Is  performed, 
this  operation  consisting  of 
milling  the  square  base.  In 
performing  this  operation,  the 
rough  easting  rests  on  three 
hardened  pins.  The  other  seven 
cistings  on  which  the  second 
operation    is    to    ho    performed 


that  it  can  be  used  com- 
mercially as  nn  explosive.  It 
is  stated  that  bags  which  are 
filled  with  a  special  form  of 
lamp  black  soaked  in  liquid 
oxygen  for  a  few  minutes  Just 
before  they  are  required  for 
use  will.  If  detonated,  explode 
Willi  the  force  of  dynamite  at 
n  cost  much  less  than  that  of 
the  latter  explosive.  There  is 
no  danger  from  a  misfire,  as 
the  oxygen  will  evaporate  In  a 
short  time,  and  a  lighted 
match  may  be  put  to  the 
charge  and  cause  only  a  quiet, 
slow  burning  of  the  charge. 
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COMPENSATING  AND  QUICK-ACTING   CLAMPING  DEVICES* 


DEVICES    USED    IN    UP-TO-DATE    MANUFACTURING    TO    INSURE    RAPID    PRODUCTION    AND    COMMERCIAL    ACCURACY 

BY    ALBERT   A.    DOWDt 


THE  manufacturer  of  the  present  day  is  looking  for  maxi- 
mum efficiency  in  his  methods  of  production,  and  with 
this  in  view  he  endeavors  to  talie  advantage  of  every 
improvement  in  machine  tools  that  will  help  to  increase  his 
output.  In  the  work  of  the  factory,  modern  improve- 
ments of  all  kinds  are  used  to  facilitate  the  rapid  handling  of 
parts  and  their  transfer  from  one  department  to  another. 
The  "tooling"  for  the  various  machine  tools  is  much  more 
carefully  studied  than  it  was  a  few  years  ago,  so  that  the 
greatest  possible  output  of  the  machine  can  be  attained,  and 
fixtures  for  holding  the  work  during  the  process  of  machining 
are  much  more  carefully  designed,  so  that  as  little  time  as 
possible  will  be  lost  in  locating  and  clamping  the  work. 

In  horizontal  and  vertical  turret  lathe  work  the  develop- 
ment of  fixtures  and  holding  devices  is  very  noticeable.  In 
the  design  and  construction  of  quick-acting  clamping  devices 
for  turret  lathe  fixtures,  there  are  several  important  points  to 
be  considered: 

1.  Quick  and  accurate  location  for  the  work  that  will  not 
be  subject  to  variations  caused  by  the  presence  of  dirt  or 
chips. 

2.  Arrangement  of  fixture  in  such  a  way  that  locating 
points  or  surfaces  can  be  kept  in  their  proper  relation,  so 
that  the  desired  accuracy  may  be  maintained  at  all  times. 
Provision  should  be  made  for  wear  or  breakage,  either  by  a 
construction  that  will  permit  replacement,  or  a  method  that 
will  allow  the  adjustment  of  the  points  in  question. 


*  For    supplementary    material    on    clamping    devices,    see    "Clamping    Worls 
in    Jigs,"    Machinery,    Decemlier.    1913. 
t  Address:     221   Grove  St.,    Bridgeport,    Conn. 


Fig,   1.     Collet  llechanisms 


Fig.  2.     Quick-acting  Two-jaw  Chucks 

3.  Precaution  In  designing  so  that  distortion  of  the  work 
will  not  take  place  because  of  improper  clamping  or  faulty 
locating.  Care  must  be  taken  so  that  too  much  force  will  not 
be  applied  to  the  screws  or  other  devices  used  in  securing 
the  work,  and  attention  must  also  be  given  to  the  possibility 
of  "cocking"  the  casting  by  a  faulty  application  of  the  clamps. 

4.  Provision  for  compensating  for  unequal  pressures  that 
might  result  when  several  clamps  are  to  be  operated  from  a 
common  point,  for  unless  this  matter  is  properly  taken  into 
consideration  the  clamps  will  not  hold  securely.  When 
clamps  are  to  be  set  up  on  a  rough  casting,  special  attention 
must  be  given  to  this  feature  of  the  design,  so  that  the  hold- 
ing action  will  be  positive  and  secure. 

5.  Provision  for  incorporating  a  "driver"  whenever  pos- 
sible, as  the  strains  incident  to  the  cutting  action  of  the  tools 
are  taken  by  it  to  a  great  extent  so  that  the  clamps  are  re- 
lieved. Chances  for  distortion  are  minimized,  and  the  clamps 
need  not  be  set  up  so  tightly  if  a  driver  is  provided. 

A  number  of  examples  of  quick-acting  clamps  and  compen- 
sating devices  for  horizontal  and  vertical  turret  lathe  fixtures 
are  described  in  the  following  and  important  points  in  con- 
struction and  design  will  be  noted. 

Quick-acting  Clamping  Devices 

The  three-jawed  universal  chuck  is  undoubtedly  the  most 
familiar  form  of  rapid  clamping  device.  Its  use,  however.  Is 
limited  to  cylindrical  work  or  that  of  a  semi-cylindrical 
nature,  when  used  with  the  standard  equipment  of  jaws.  For 
second-operation  work  soft  jaws  arc  frequently  used,  these 
being  bored  out  on  the  machine  to  the  size  of  the  finished 
work.  The  step-chuck  is  another  example  of  a  quick-clamping 
device. 

Various  forms  of  collet  mechanisms  may  also  be  classed 
among  the  examples  of  quick-clamping  devices.  Some  of  the 
variations  and  developments  of  these  devices  are  of  sufficient 
importance  to  bo  included  with  the  other  forms  described 
here.     The  majority   of  collet   mochanisms  on   the  horizontal 
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type  of  turret  lathes  are  operated  from  the  rear  end  of  the 
spindle  by  means  of  a  hand  lever  which  controls  the  longi- 
tudinal movement  of  an  internal  sliding  sleeve.  This  sleeve 
operates  the  closing  mechanism  when  arranged  for  normal 
work. 

Fig.  1  illustrates  three  developments  of  collet  closing 
mechanisms  adapted  to  several  classes  of  work.  The  upper 
view  represents  the  device  when  used  under  normal  condi- 
tions, the  work  A  having  been  partially  machined  in  a  previ- 
ous operation.  The  regular  collet  chuck  or  nose-piece  E  is 
screwed  to  the  spindle  and  serves  to  keep  the  parts  in  posi- 
tion and  also  to  prevent  longitudinal  movement  of  the  jaws 
D  when  the  closer  B  is  forced  forward  by  the  operating 
sifcve  C.  This  type  of  mechanism  is  supplied  with  Pratt  & 
Whitney  turret  lathes,  and  is  especially  desirable  for  second- 
operation  work,  as  the  longitudinal  location  of  the  work  is 
positive  on  account  of  the  absence  of  a  longitudinal  move- 
men  t  of  the 
jaws.  A  boring- 
bar  F  is  shown 
in  the  turret. 

The  central 
figure  in  the  il- 
lustration shows 
a  n  expanding 
collet  made  by 
the  Garvin  Ma- 
chine Co.  for 
use  with  turret 
lathes.  The 
work  G  is  to  be 
turned  and  faced 
by  the  turning 
tool  H  and  a 
facing  tool 
mounted  on  the 
cut-off  slide.  A 
special  nose- 
piece  J  is 
screwed  onto 
the  spindle  and 
holds  the  locat- 
ing  sleeve  L 
in  position. 
Through  this  lo- 
cating sleeve  the 
split  collet  M 
passes,  held  se- 
curely by  the 
nut  0  at  the 
inner  end.  The 
operating  rod  N 
In  connected  to 
the  regular  oper- 
ating sleeve  and 
in  taprred  at  the 
forward  end  to 
fit  the  taper  of 
the     expanding 


Fig.     3.     Quick-acting    Compensating    Holding    Device    for   Automobile  Hub 


Fig,  4.     Quick-acting  Clamping  Fixture   in   which   Wedges   are   used 


Quick-operating  Two-jawed  Chucks 
Chucks  of  the  two-jawed  variety  are  occasionally  fitted  with 
devices  for  rapidly  opening  and  closing  the  jaws,  two  of  these 
mechanisms  being  shown  in  Fig.  2.  The  upper  illustration 
shows  a  Pratt  &  Whitney  two-jawed  chuck  in  which  the  jaws 
E  have  been  formed  to  receive  the  brass  key  A.  the  turning 
operation  on  the  work  being  performed  by  the  tool  F.  The 
jaws  of  this  chuck  are  normally  operated  by  a  right-  and  left- 
hand  screw  on  the  shaft  D.  which  passes  through  the  chuck. 
In  this  instance,  the  shaft  is  fitted  with  a  piston  in  the  center, 
between  the  two  jaws.  This  pinion  is  revolved  by  a  rack  cut 
on  the  operating  rod  C.  the  longitudinal  movement  of  which 
is  obtained  by  a  special  arrangement  of  the  collet  closing 
mechanism  at  the  rear  end  of  the  spindle.  The  regular  sleeve 
and  the  fingers  that  operate  it  are  removed,  and  a  collar  is 
placed  on  the  rod  which  allows  a  coupling  to  be  made  with 
the   lever   that   normally    operates    the    mechanism.     As   the 

pinion  is  re- 
volved, the  jaws 
open  or  close  ac- 
cording to  the 
movement  of  the 
rod. 

The  Garvin 
Machine  Co. 
manufactures  a 
two-jawed  chuck 
designed  especi- 
ally for  rapid 
operation 
through  the 
collet  mechan- 
ism. The  lower 
view  in  the  illus- 
tration shows 
the  arrangement 
used.  The  chuck 
body  is  screwed 
onto  the  spin- 
dle in  the  usual 
manner,  and  in 
it  are  mounted 
the  two  jaws  H. 
These  jaws  are 
manufactured  in 
several  styles 
for  either  ex- 
tern a  1  or  in- 
ternal work  and 
with  or  without 
inserts.  Either 
compressed  air 
or  spring  press- 
ure may  be  used 
to  operate  the 
mechanism,  and 
the  movements 
are  controlled 
by    the    foot    of 


Killci.  The  action  of  the  device  is  very  satisfactory  for 
second-operation  work,  and  it  may  be  manipulated  rapidly. 
There  is  no  end  movement  of  the  mechanism. 

The  lower  figure  shows  an  adaptation  of  the  collet 
iiiechanlsm  to  a  piece  of  thrcnded  work  P  which  Is  to  be 
turned  by  the  turning  tool  A'  and  faced  by  the  cut-off  slide, 
square  with  the  threaded  portion.  The  nosepleco  9  Is  screwed 
to  the  end  of  the  spindle.  A  movable  collar  H  Is  fitted  to  the 
end  of  the  noseplece  and  Is  controlled  longitudinally  by  oper- 
ating sleeve  S.  The  threaded  arbor  W  Is  screwed  Into  a  fixed 
Internal  sleeve  T,  the  connection  being  mado  through  the 
threaded  collar  V.  the  stem  V  of  the  arbor  being  a  running  fit 
in  the  movable  collar  li.  It  will  be  noted  that  the  clamping 
.-icllon  takes  place  when  the  sleeve  Li  moved  forward,  and  the 
ri'lense  Is  effrrted  by  a  reversal  of  the  operation,  no  end  move- 
inr-nt  of  the  work  being  evl<lrnt.  An  arrangement  of  this  sort 
is  very  useful  for  threaded  work  and  Its  operation  Is  suf- 
ficlrntly  rapid  to  satisfy  the  most  exacting  requirements. 


the  operator  on  a  treadle  beneath  the  machine,  so  that  his 
hands  are  left  free  to  handle  the  work  to  the  best  advantage. 
The  jaws  are  provided  with  multiple  wedge  surfaces  L  that 
mesh  with  corresponding  angular  grooves  in  the  central  plug 
./,  this  plug  being  screwed  into  the  operating  rod  K  which  Is 
spring-controlled  In  one  direction  and  treadle-fontroUed  in  the 
other.  The  maximum  movi  nient  obtainable  Is  about  3/16 
Inch  on  each  side,  which  Is  ample  to  take  care  of  practically 
any  condition  that  may  be  encountered.  When  reversible 
Jaws  arc  used,  the  change  from  external  to  internal  holding 
only  requires  a  reversal  of  the  jaws  and  an  extra  center  wedge 
plug,  the  change  from  one  type  to  the  other  being  accom- 
plished In  a  few  minutes. 

QuIck-HCtln^  Compenfwtlnir  Holdlntr  Device  (or  Automobile  Hiit> 
The  automobile  hub  .1  In  Fig,  3  had  been  partially  machined 
In  n  previous  operation.  The  outside  taper  and  the  end  of  the 
hub  were  to  be  machined  In  the  setting  shown,  the  tapered 
surface  being  machined  by  a  taper  attachment.     There  were 
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a  large  number  of  these  pieces,  so  that  the  expense  of  the 
fixtures  was  a  minor  item  when  compared  with  the  output  de- 
sired. Six  machines  were  needed  to  produce  the  required 
quantity,  these  machines  being  horizontal  turret  lathes  with 
special  tooling  and  holding  devices  of  the  type  shown  in  the 
illustration. 

Both  tooling  and  fixtures  were  designed  with  a  view  to  in- 
creasing the  production.  The  usual  method  of  clamping  the 
work  by  means  of  three  or  more  straps  or  hook-bolts  and  set- 
ting up  each  one  of  these  separately  with  a  wrench  was  con- 
sidered too  slow,  so  it  became  necessary  to  devise  a  method 
by  which  all  clamps  could  be  tightened  simultaneously  and 
with  a  uniform  pressure. 

The  work  A  was  located  at  B  on  a  hardened  and  ground 
steel  locating  ring  and  was  clamped  in  position  by  three  hook- 
bolts  C,  bearing  against  flange  X,  which  had  been  finished  in 
the  previous  setting  of  the  work.  These  hook-bolts  were 
backed  up  by  lugs  A'  on  the  body  casting,  and  the  lugs  them- 
selves were  cut  away  on  one  side  as  shown  at  L,  so  that  the 
hook-bolts  could  be  turned  around  part  way  in  order  to  insert 
the  work.  A  portion  of  the  body  H  was  turned  spherical, 
and  the  steel  pieces  G  and  F  were  machined  to  a  running  fit 
on  the  spherical  surface.  Before  machining  the  spherical 
portion  of  these  two  pieces,  they  were  "papered  up"  with  sev- 
eral thicknesses  of  paper  so  as  to  provide  a  "take-up"  for 
wear.  Piece  F 
was  provided 
with  a  thread 
that  engaged 
with  the 
threaded  portion 
of  the  adjusting 
collar  E.  This 
collar  was  fur- 
nished with  a 
series  of  holes 
around  its  pe- 
ri p  h  e  r  y  ,  in 
which  a  piece  of 
drill-rod  was  in- 
s  e  r  t  e  d  when 
clamping  or  re- 
leasing  the 
work.  It  will 
be  noted  that 
the  hook-bolts 
extend  entirely 
through  the 
body    casting    J 

and  are  forced  outward  by  the  coil  springs,  while  the  pins 
D  limit  the  movement  and  prevent  their  falling  out.  A  com- 
pensating action  is  obtained  by  the  spherical  bearing  H  on 
which  the  floating  collar  composed  of  the  two  pieces  O  and  F 
is  free  to  swivel.  Slight  inequalities  and  variations  in  ma- 
chining are  therefore  equalized;  the  pressure  of  the  hook- 
bolts  is  uniform,  and  there  is  no  tendency  to  "cock"  or  distort 
the  work.  The  operation  of  the  device  was  satisfactory  and 
its  action  as  rapid  as  could  be  desired.  The  provision  for 
"take-up"  in  the  spherical  ring  and  the  ease  with  which  a  new 
locating  ring  B  can  be  fitted  are  valuable  features. 
Quick-acting-  Clamping-  Fixture  Usinjf  Wedg-es 

Another  quick-acting  clamping  fixture  for  the  horizontal 
type  of  turret  lathe  is  shown  in  Fig.  4,  but  this  fixture  is 
open  to  several  objections  which  -will  be  noted  later.  As  in 
the  former  instance,  the  work  has  been  partially  machined  in 
a  previous  setting  and  is  located  in  the  fixture  by  surface  C. 
No  provision  ha.s  been  made  for  replacement  in  case  of 
wear  on  the  locating  surface,  it  being  the  theory  of  the  de- 
signer that  when  the  surface  became  so  worn  as  to  produce 
inaccuracies  in  the  product,  it  would  be  a  very  easy  matter 
to  cut  a  recess  in  the  body  casting  at  C  and  insert  a  steel  ring. 
It  -n.ns  the  expectation  of  the  designer  that  the  locating  sur- 
face would  remain  in  good  condition  long  enough  to  complete 
the  output  required.  This  is  questionable  practice  and  should 
be  discouraged  unless  the  production  is  so  small  that  there  is 
little  likelihood  of  inaccuracies  resulting  from  it. 

The  body  of  the  fixture  is  screwed   to   the  spindle  in   the 


usual  manner  and  is  provided  with  four  lugs  D,  slotted  to  re- 
ceive the  tapered  clamping  wedges  E.  These  wedges  bear 
against  the  flanged  portion  of  the  casting  A,  and  are  driven 
into  their  positions  by  a  babbitt  hammer.  The  ends  G  are 
relieved  so  that  they  will  not  become  battered  up  in  case  the 
operator  uses  a  steel  hammer  in  place  of  a  babbitt  one.  The 
wedges  on  this  fixture  are  loose  pieces  and  must  be  taken  out 
when  the  work  is  completed.  Care  is  necessary  in  replacing 
them  to  see  that  the  proper  side  of  the  wedges  bears  against 
the  work,  and  in  addition  to  this,  they  must  be  driven  in  with 
about  the  same  amount  of  force.  Both  of  these  features  show 
a  lack  of  care  in  the  design,  so  that  although  the  fixture  may 
be  rapidly  operated,  it  should  be  considered  an  example  of 
faulty  construction.  The  lack  of  any  method  of  compensating 
for  or  equalizing  the  pressure  of  the  wedges  may  produce 
faulty  locating  and  a  possible  tendency  to  "cock"  the  casting. 

Combination  Chucking:  and  Clamping-  Device  for  an  Eccentric 

Ring  Pot 
The  arrangement  shown  in  Fig.  5  is  exceptional  and  ap- 
pears complicated  at  first  glance;  but  in  reality  it  is  com- 
paratively simple,  as  it  is  merely  an  adaptation  of  a  standard 
chuck  to  a  somewhat  unusual  condition.  There  were  ap- 
proximately 10,000  pots  of  this  kind  to  be  turned  eccentric, 
bored  and  cut  off  into  narrow  piston  rings.  No  change  in  the 
design  of  the  pot  was  permissible,  as  there  were  a  great  many 

castings  on 
hand.  An  ec- 
centric turning 
device  oper- 
ated simultane- 
ously with  the 
boring  tool,  and 
the  rings  were 
cut  off  by  a  gang 
of  tools  on  the 
cut-off  slide. 
Three  machines 
were  equipped 
for  this  work 
and  the  produc- 
tion of  4-inch 
rings  averaged 
about  80  per 
hour,  turned  ec- 
centric, bored 
and  cut  off. 

The  type  of 
chuck  used 
was  a  Pratt  & 
Whitney  combination,  and  the  machine  a  horizontal  turret 
lathe.  This  may  be  used  as  a  universal  or  independent  chuck, 
and  for  either  concentric  or  eccentric  work.  When  used  as  a 
universal  chuck  for  eccentric  work,  as  in  the  instance  here 
given,  the  plate  F  at  the  back  is  unscrewed  until  the  gear  ring 
G  is  out  of  mesh  with  the  operating  pinions  H.  The  jaws  are 
then  set  independently  by  means  of  the  screws  J  to  conform 
to  the  eccentricity  of  the  casting  .1,  after  which  the  back- 
plate  is  returned  to  its  original  position  and  the  operating 
gear  again  meshed  with  the  pinions.  The  chuck  jaws  will 
now  operate  universally,  but  the  jaws  B  will  be  eccentric  so 
that  they  will  center  the  work  properly.  It  will  be  readily 
seen  that  it  would  be  impracticable  to  use  the  jaws  for  grip- 
ping the  work  with  sufficient  pressure  to  drive  and  hold  it 
securely,  so  a  method  of  clamping  in  addition  to  the  jaws  was 
found  necessary.  A  pin  driver  Z  was  set  in  the  face  of  the 
chuck  plate  D,  and  proved  sufficient  for  this  purpose. 

The  chuck  is  mounted  on  a  special  faceplate  C,  screwed  to 
the  spindle,  and  is  threaded  to  fit  the  operating  spider  collar 
M.  The  front  surface  of  this  collar  has  a  spherical  seat  V  to 
fit  the  rear  of  the  floating  collar  L.  A  pin  A'  enters  the  slot 
0  in  the  faceplate  and  prevents  the  floating  collar  from  re- 
volving. The  surface  W  at  the  front  of  the  collar  bears 
against  the  ends  of  the  three  pins  E  that  pass  entirely  through 
the  chuck  and  are  keyed  at  P  to  prevent  turning.  These  pins 
are  kept  firmly  against  the  floating  collar  by  coil  springs,  and 
their  outer  ends  are  furnished  with  thrust  collars  S  that  lift 
the  ends  of  clamps  Q,  thus  causing  them  to  pivot  on  the  ball- 
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Fig. 


Quick-acting  Clamping  Device  for  Vertical  Turret   Lathe 


headed  screws  V  and  therefore  depressing  the  other  ends 
which  grip  the  three  lugs  R  on  the  pot  casting.  The  slots  T 
at  the  ends  of  the  clamps  prevent  them  from  becoming  dis- 
placed during  their  operation.  The  small  section  X-V  clearly 
shows  the  construction  of  this  portion  of  the  clamping  ar- 
rangement. It  will  be  noted  that  when  the  spider  collar  M 
is  revolved,  the  spherical  bearings  V  and  W  allow  a  com- 
pensating action  of  the  pins  K,  which  thereby  equalizes  the 
pressure  on  all  three  of  the  clamps  Q.  The  action  of  this  en- 
tire device  was  rapid  and  the  work  obtained  by  its  use 
satisfactory. 

Fixtures  for  the  Vertical  Turret  Lathe 

In  the  design  of  fixtures  for  the  vertical  turret  lathe  more 
power  is  usually  required  in  the  clamping  devices,  the  amount 
of  stock  to  be  removed  usually  being  greater  and  the  feeds 
employed  considerably  heavier.  For  these  reasons  it  is 
always  well  to  make  use  of  a  driver  whenever  this  is  possible. 
If  the  construction  does  not  permit  the  use  of  a  driver,  the 
area  of  clamping  surface  should  be  as  large  as  is  consistent 
■with  the  design,  and  the  clamps  should  be  especially  power- 
ful so  as  to  obtain  as  groat  a  degree  of  friction  as  possible 
without  distorting  the  work. 

Thp  work  A  shown  In  KIg.  6  has  been  previously  machined 
both  in  the  small  hole  and  on  the  face  of  the  smaller  frame 
and  hub.  In  this  Instance,  on  account  of  the  comparatively 
gmall  number  of  pieces  to  be  machined.  It  was  not  considered 
advUable  to  go  to  the  p.xpensc  of  making  a  fixture  with  a  com- 
pensating device  for  clamping.  Hapldity  of  operation,  how- 
ever, being  highly  desirable.  It  was  decided  to  make  quick- 
acting  damps  without  the  compensating  features.  No  driver 
could  be  employed. 

In  the  nxluro.  the  work  Is  located  on  the  central  stud  D 
which  extends  down  through  the  n.xture  and  centers  It  on  the 
table  by  the  Inrgrr  end  f,"  fitting  Into  the  renter  hole.  The 
fixture  It.ielf  Is  clumped  in  position  by  three  bolts  C.  The 
finished  face  of  the  flange  //  rests  on  the  annular  pad  B. 
Three  clamps  O  are  arranged  around  the  flange  and  are  set 
up  tight  against  It  by  the  action  of  the  lever  L  which  Is 
threaded  with  a  double  thread  at  M.  The  ball-ended  stuil 
./  allows  the  damp  to  tip  or  rock  sufficiently  to  gain  a  good 


bearing  on  the  flange.  The  lugs  A'  take  the  thrust  of  the  tail 
of  the  clamp.  It  will  be  noted  that  the  operator  can  readily 
tighten  two  of  the  clamps  at  once,  one  with  each  hand,  so  that 
the  action  of  the  device  is  very  rapid. 

Internal  Equalizing  Device  with  Hook-bolts 

The  work  A  in  Fig.  7  has  been  partially  machined  in  the 
previous  operation  and  is  located  for  this  setting  on  a  hard- 
ened and  ground  steel  ring  by  the  shoulder  E.  The  fixture  B 
is  located  on  the  table  by  the  center  stud  J  and  held  down  by 
three  bolts  H.  Before  the  work  comes  to  the  vertical  turret 
lathe  for  this  setting,  the  flange  is  jig-drilled  with  the  six 
holes  shown;  one  of  these  holes  is  used  to  assist  in  driving 
the  work,  the  pin  G  being  used  as  a  driver.  There  are  three 
hook-bolts  L,  spaced  at  equal  distances  around  the  inside  of 
the  flange,  and  kept  away  from  it  when  they  are  not  in  use  by 
the  coil  springs  indicated.  These  hook-bolts  are  well  backed 
up  by  the  body  of  the  fixture  M.  A  reference  to  the  upper 
view  will  show  the  manner  in  which  the  body  is  cut  away  at 
R  to  allow  the  hook-bolts  to  swing  clear  of  the  work.  The 
upper  end  of  stud  J  is  threaded  with  a  coarse  thread  at  K. 
The  nut  0  has  a  spherical  bearing  on  the  clamping  collar  JV 
and  the  latter  also  has  a  spherical  bearing  on  the  ends  of  the 
hook-bolts.  The  pin  S  prevents  the  collar  N  from  revolving 
when  nut  0  is  tightened.  A  special  socket  wrench  P  is  pro- 
vided with  this  fixture,  the  handle  Q  being  long  enough  to 
give  a  good  leverage.  It  will  be  noted  that  the  pressure  re- 
quired on  the  hook-bolts  in  this  fixture  Is  not  as  great  as  it 
would  be  were  there  no  driver,  as  pin  G  takes  most  of  the 
strain.  When  nut  0  is  tightened  by  means  of  the  socket 
wrench,  the  spherical  bearings,  both  on  the  nut  and  collar, 
permit  the  hook-bolts  to  adjust  themselves  to  the  variations  in 
the  casting,  so  that  a  positive  compensating  action  is  as- 
sured and  the  pressure  is  equalized. 

Compensating'  Clamping  Device  for  a  Large  Flange 

The  work  A   in  Fig.   8  has  been  partially  machined  in  a 
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previous  setting  and  the  shoulder  B  is  used  to  locate  from,  in 
the  setting  shown.  After  the  iirst  setting,  and  previous  to 
that  illustrated,  the  flange  is  drilled  at  X  tor  a  driver.  The 
amount  of  stock  to  be  removed  during  this  operation  is  con- 
siderable, and  unless  a  driver  were  provided,  some  difiiculty 
might  be  experienced  in  holding  the  piece  securely  against 
the  pressure  of  the  cut.  The  fixture  body  H  is  centered  on 
the  table  by  the  stud  F  which  enters  the  center  hole  in  the 
table  at  G.  Three  screws  C,  provided  with  shoes  D  at  their 
lower  end,  enter  the  table  T-slots.  There  are  three  clamps  E 
spaced  equidistantly  around  the  flange  and  held  clear  of  it 
when  not  in  action  by  the  coil  springs  below.  The  ball-ended 
screws  P  permit  a  rocking  action  to  the  clamps,  so  that  they 
will  adapt  themselves  readily  to  the  surface. 

Ring  L  is  spherical  on  its  lower  side  to  correspond  with 
the  clamping  ring  K  and  is  prevented  from  revolving  by  pin- 
driver  N  in  the  body  of  the  fixture.  This  pin  enters  a  slot  0 
in  the  annular  ring,  the  slot  being  large  enough  to  permit  of 
a  slight  rocking  action  without  interference.  The  outside  of 
the  fixture  is  threaded  at  J  and  on  it  is  mounted  the  clamp- 
ing ring  K.  There  are  twelve  holes  M  around  the  periphery 
of  this  ring  for  a  long  piece  of  drill  rod  by  which  the  ring  is 
revolved.  This  ring  forces  the  ring  L  against  the  under  side 
of  clamps  E  and  these  swivel  on  the  ball-ended  screws  P  until 
they  bear  against  the  upper  side  of  the  flange  and  draw  the 
work  down  firmly  onto  the  flxture.  As  ring  L  is  free  to  float 
on  its  spherical  lower  surface,  it  follows  that  an  equalizing 
action  is  set  up  between  the  ring  and  the  clamps,  so  that  the 
pressure  is  distributed  equally. 

Equalizing'  Clamping:  Fixture  for  Steel  Sprocket  Gear 

The  steel  sprocket  gear  A  in  Fig.  9  has  been  machined  on 
one  side  and  the  hole  bored  in  a  previous  operation.  The 
shoulder  B,  the  important  locating  surface,  is  used  to  set  up 
the  piece  for  this  operation.     The  fixture  C  is  provided  with 


Fig.  8.     Another 


Fig.    9.     Compensating   Clamping   Fixture   for   Steel   Sprocket    Gear 


a  center  stud  E  that  fits  the  center  hole  in  the  table  at  F. 
The  fixture  is  clamped  in  position  on  the  table  by  bolts  D. 
As  in  a  previous  instance,  clamps  G  are  allowed  to  swivel  on 
the  ball-ended  screws  H  and  a  coil  spring  underneath  the 
clamps  keeps  them  out  of  contact  with  the  work  when  not  in 
use.  The  large  screw  plug  M  is  threaded  into  the  body  of  the 
fixture  with  a  coarse  left-hand  thread,  and  has  a  stem  that 
extends  upward  through  the  collar  L,  and  is  squared  at  its 
upper  end  to  receive  a  wrench.  Collar  L  is  formed  spherically 
on  its  lower  surface  to  fit  a  corresponding  part  on  the  screw 
plug  M,  and  it  has  a  bearing  against  the  under  sides  of  the 
three  clamps  shown.  In  order  to  prevent  its  revolution,  a 
driving  pin  J  is  driven  into  one  side  of  the  collar  and  enters 
the  slot  K  provided  for  it  in  the  body  of  the  fixture,  sufficient 
freedom  being  given  so  that  no  interferences  will  take  place 
on  account  of  the  rocking  action  of  the  collar. 

After  the  work  had  been  set  in  place  on  its  locating 
shoulder  B,  the  clamps  are  swung  around  in  the  position 
shown  and  a  wrench  applied  to  stud  y.  As  the  screw  rises  in 
the  threaded  pocket,  collar  L  rocks  on  its  spherical  bearing 
and  forces  clamp  G  down  onto  the  work  with  an  equal 
pressure. 

*     *     * 

Small  geared  grinding  machines  have  come  into  general  use 
during  the  past  few  years  on  the  farm,  in  small  shops,  in  the 
kitchen  and  on  repair  work  for  sharpening  tools.  These 
machines,  provided  with  artificial  or  natural  abrasive  wheels, 
are  capable  of  sharpening  tools  quickly  and  effectively.  The 
workman  can  hold  the  tool  in  one  hand  while  he  turns  the 
crank  with  the  other,  and  thus  these  portable  machines 
economize  time  and  labor,  making  unnecessary  frequent  trips 
to  a  stationary  grinder  or  the  employment  of  another  work- 
man to  turn  a  grindstone.  The  classes  of  workmen  benefited 
by  these  small  grinding  conveniences  are  legion,  comprising 
practically  every  type  of  worker,  such  as  carpenters,  plumbers, 
blacksmiths,  stone  workers,  masons,  machinists,  farmers, 
miners,  garage  workers,  section  men,  etc. 
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STORY   OF  THE   COMBINATION  SQUARE 

BY    I..   S     STARRETT'f 

In  1876,  while  making  pat- 
terns, I  was  impressed  with 
the  need  of  improvements  in 
Iry-squares  to  fill  the  place  of 
a  kit  with  different  lengths 
of  fixed  blades  for  pattern- 
makers' and  carpenters'  use 
on  various  grades  of  work. 
The  idea  of  a  sliding  blade 
struck  me  as  the  right  princi- 
ple to  work  on.  After  I  con- 
ceived the  design  I  made  pat- 
terns, got  castings  and  a 
blade  and  had  the  first  sam- 
ple made  by  a  good  machinist, 
who,  not  believing  in  an  ad- 
justable square  blade,  said  he 
"wouldn't  give  a  damn  for 
it."  But  that  did  not  discourage  me.  I  showed  it  to  Samuel 
Colt  of  Hartford,  the  noted  revolver  manufacturer.  He 
grabbed  it  out  of  my  hands  and  exclaimed:  "That  is  a  good 
thing.     That  will  sell.     Did  you  get  it  up?     I  want  one." 

He  being  a  man  after  my  own  heart  this  was  encouraging. 
I  made  a  contract  with  a  Connecticut  company  who  made  old- 
style  try-squares,  etc.,  to  make  5000  as  a  starter.  After  awhile 
I  got  the  first  lot  and  showed  them  to  the  hardware  men,  all 
of  whom  admitted  it  to  be  a  good  thing,  but  said  that  as  it 
was  not  introduced  there  was  no  demand.  They  said:  "If 
you  will  get  them  introduced,  we  will  buy  them."  I  saw  the 
point.  So  I  employed  agents,  giving  them  a  generous  com- 
mission to  canvass  the  manufacturers  and  sell  direct  to  em- 
ployes, in  many  cases  taking  orders  to  be  delivered  after  the 
next  pay-day.  The  squares  sold  like  hot  cakes,  and  so  my 
agents  did  well  for  themselves  and  well  for  me.  But  I  could 
not  get  them  made  fast  enough  to  fill  orders. 

My  first  one-sheet  circular  headed  by  a  cut  of  the  combina- 
tion square  gave  the  following  description:  "The  old-style  try- 
Bquare  superseded  by  an  instrument  that  is  more  than  a  sub- 
stitute for  a  whole  kit,  from  the  shortest  to  the  full  length  of 
blade,  and  more  convenient  than  a  whole  kit  can  be.  It  is 
also  a  miter  square,  a  plumb  and  level,  a  depth  and  mortise 
gage,  a  steel  rule  and  straightedge,  a  scriber  or  scratch  gage, 
and  a  gage  for  transferring  measurements."  When  this 
circular  was  shown  to  the  manager  of  the  concern  I  had  con- 
tracted with  he  exclaimed:  "No,  you  don't!  No,  you  don't!" 
meaning  superseding  the  old-fashioned  try-square,  being  some- 
what jealous,  you  see.  How  much  this  had  to  do  with  my  not 
getting  the  squares  as  fast  as  I  wanted  I  don't  know,  but  being 
a  good  friend  to  the  foreman  I  interested  him  In  pushint; 
things  to  get  out  a  lot  on  time.  The  management  could  not 
understand  why  their  foreman  was  so  intensely  interested  in 
geitting  the  work  along  as  fast  as  he  did. 

However,  as  the  work  was  not  as  good  as  I  wanted,  I  fitted 
up  a  small  shop  in  Athol  and  started  to  make  them  myself, 
hiring  the  best  workmen  I  could  find.     But  to  get  the  blades 
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graduated  was  what  bothered  me  most.  I  tried  to  place  a  con- 
tract with  a  firm  making  scales  but  was  turned  down.  I 
could  not  buy  a  graduating  machine  for  love  nor  money.  So 
after  deciding  on  the  best  method  of  graduating  I  go*,  hold 
of  an  idea  and  perfected  my  own  machines  and  system,  and 
not  only  made  and  graduated  my  square  blades,  but  put  ou 
the  market  an  improved  line  of  spring-tempered  steel  rules 
that  are  now  acknowledged  and  accepted  as  standard  the 
world  over.  Among  the  first  scales  I  made  was  a  "very-thin 
scale."  I  christened  this  "flexible"  to  distinguish  it  from  the 
heavier  spring-tempered  scale.  This  has  since  been  copied 
by  all  of  our  competitors  who  make  scales. 

Soon  after  I  put  out  my  squares  I  added  a  center  head  to 
slip  off  and  onto  the  same  blade  to  use  in  finding  the  center 
of  circular  work;  also  a  bevel  protractor  to  use  with  the  same 
blade,  all  of  which  have  added  much  to  the  value  of  the  tool, 
and  since  my  patents  have  expired  these  tools  have  been 
copied  at  home  and  abroad  by  many  of  our  competitors  who 
no  doubt  think  imitation  is  no  crime. 

It  may  be  of  interest  to  state  that  it  was  not  long  after  my 
introducing  agents  got  to  work  that  the  hardware  dealers 
made  inquiries  with  the  intention  of  placing  orders.  As  my 
agents  at  that  time  were  selling  all  I  could  produce  they  were 
informed  that  I  was  not  ready  to  sell  to  the  trade  yet  and 
would  not  bo  until  I  got  them  thoroughly  introduced.  Some 
of  our  good  hardware  men  did  not  like  it.  I  told  them  that 
as  soon  as  the  hardware  men  were  ready  to  put  in  a  sufiBcient 
stock  to  warrant  it  I  would  call  off  my  agents  and  let  them 
handle  the  squares.  This  has  long  since  been  done  and  now  we 
are  selling  all  of  the  productions  of  the  L.  S.  Starrett  Co.  (the 
largest  fine  tool  company  in  the  world)  through  the  hardware 
trade  exclusively.  Not  only  this,  but  we  are  helping  them 
through  our  traveling  men  who  are  introducing  the  many  new 
tools  we  are  constantly  bringing  out,  turning  all  orders  over 
to  the  trade  in  the  locality  in  which  they  operate. 

*  *     • 

VALUE  OF  ADVERTISING  IN  TRADE  PAPERS 
The  value  of  advertising  in  trade  papers  is  indicated  by  a 
letter  recently  received,  requesting  the  names  of  trade  papers 
covering  the  automobile  and  motorcycle  manufacturers  and 
the  manufacturers  of  their  accessories.  The  writer  stated  that 
he  was  desirous  of  making  up  a  good  mailing  list  of  these 
manufacturers  and  that  while  he  knew  such  lists  could  be 
had  from  mailing  houses  who  make  a  business  of  compiling 
them,  he  preferred  to  make  up  his  own  list  and  thus  eliminate 
many  useless  names.  He  had  found  that  trade  papers  were 
very  valuable  for  this  purpose,  the  inference  being  that  live 
concerns  advertise  and  thus  are  worth  including  in  a  mailing 
list.  Firms  that  do  not  advertise  are  "dead  wood,"  and  many 
are  in  such  an  advanced  state  of  decay  that  it  is  a  waste  of 
paper  and  postage  to  send  them  circulars. 

*  *     * 
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THE  PROCESS.    THE    APPABATUS    AND    METHODS    EMPLOYED 

BY  CHESTER   L.    LDCASf 


NUMEROUS  processes  are  employed  for  rust-proofing 
metal  articles.  Of  these  one  general  class  is  based  on 
the  application  of  a  coating  of  zinc  to  the  work.  Of 
the  zinc-coating  processes,  the  oldest  in  common  use  is  un- 
doubtedly hot  galvanizing.  This  is  essentially  a  dipping  oper- 
ation in  which  the  work,  after  being  properly  cleaned,  is  im- 
mersed in  a  tank  of  molten  zinc.  Another  method  of  rust- 
proofing  is  the  electro-galvanizing  process  which  had  its  in- 
ception before  hot  galvanizing,  but  only  until  within  the  last 
few  decades  has  it  come  into  use.  This  is  an  electro-plating 
process,  in  which  zinc  Is  deposited  from  an  anode  onto  the 
work.  In  addition  to  these  two  processes,  there  are  others 
based  on  the  immersion  of  the  work  in  solutions  of  different 
kinds,  and  at  least  one  in  which  the  zinc  dust  is  sprayed  on 
the     work     while     hot.       Another     zinc-coating     process     is 


ized  work  and  gives  an  idea  of  the  variety  of  articles  that  can 
be  sherardized.  These  range  from  a  watch  screw  to  a  roll  of 
wire  fencing.  A  sherardized  surface  is  light  gray  in  color, 
and  the  finish  imparted  is  a  fine  matted  surface  resembling 
that  obtained  by  sand-blasting.  Fig.  2  shows  a  sherardized 
surface  magnified  seventy  times  which  accounts  for  the  rough 
appearance. 

The  action  that  takes  place  in  sherardlzing  consists  in  form- 
ing both  a  zinc-iron  alloy  and  a  coating  of  zinc  upon  the  ma- 
terial to  be  treated.  The  zinc  dust  becomes  partially  vapor- 
ized under  the  influence  of  the  heat  applied,  and  the  vapor 
thus  produced  in  condensing  upon  the  hot  iron  forms  the 
protecting  coating,  the  inner  layers  of  which  alloy  with  the 
iron,  while  the  outer  layers  provide  additional  surface  pro- 
tection of  nearly  pure  zinc.     Fig.   3  will  perhaps  make  this 


Bherardizing  and  it  is  the  purpose  of  this  article  to  outline  the 
practical  side  of  this  interesting  process. 

The  Sherardlzing:  Process 
The  sherardlzing  process  was  originated  in  England  by 
Sherard  Cowper-Coles  about  twelve  years  ago.  Briefly,  the 
process  consists  in  sealing  the  work  to  be  sherardized  In 
metal  retorts  in  conjunction  with  metallic  zinc  dust.  The  re- 
torts are  then  heated  until  the  work  at  the  center  has  reached 
a  temperature  of  from  500  to  700  degrees  F.,  depending  upon 
the  nature  of  the  work;  at  the  same  time  the  retorts  are  turned 
intermittently  so  as  to  give  the  zinc  dust  access  to  all  parts 
of  the  work.  After  holding  this  heat  for  several  hours,  the 
time  depending  on  the  thickness  of  the  coating  desired,  the 
drums  are  taken  from  the  furnace  and  allowed  to  cool.  When 
cool  the  work  is  finished.    Fig.  1  shows  specimens  of  sherard- 


•  For  additional  Information  on  sherardlzing  and  other  galvanizing  processes 
previouslv  published  in  Machinery  see  "A  New  l"roces,s  for  the  Protection 
of  Iron  and  Steel  from  Corrosion."  November,  1904:  "Cowper-Coles  Gal- 
vanizing Process."  December.  190.t:  "The  Art  of  Galvanizing."  Februar.v. 
1008;  "Sherardlzing  or  Dry-galvanizing."  August.  1908;  "Machines  for 
Sherardlzing  or  Dry-galvanizing,"  December.   1909. 

t  Associate    r;dltor  of   Machixert. 


point  clear.  This  shows  a  section  through  a  piece  of  low- 
carbon  steel  that  has  been  sherardized.  This  has  been  mag- 
nified thirteen  hundred  times  and  plainly  shows  the  body  of 
the  steel,  the  zinc-iron  alloy  section  and  the  pure  zinc  coating 
above.  It  should  be  explained  that  this  photograph  was  taken 
of  a  section  formed  by  cutting  through  the  stock  and  polish- 
ing the  surface. 

Advantagres  of  the  Sherardlzing-  Process 
Sherardlzing  has  advantages  over  other  methods  of  zinc 
coating,  which  may  be  classed  under  two  heads;  first,  the 
superiority  of  the  product  and  second,  the  economy  of  the 
process.  The  fact  that  the  zinc  coating  penetrates  unlike  any 
other  method  of  zinc  coating,  and  amalgamates  with  the  iron, 
makes  a  finish  that  cannot  be  worn  or  eaten  away.  In  ad- 
dition, the  coating  is  so  evenly  applied  and  so  thoroughly 
driven  into  the  surface  of  the  metal  that  it  does  not  alter 
the  exterior  of  the  article  to  any  appreciable  extent.  In  fact, 
sherardlzing  is  perfectly  practical  for  the  protection  of 
threaded  screws  of  fine  pitch  and  it  is  not  necessary  to  recut 
them  after  the  coating  has  been  applied  if  a  slight  clearance 
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Tig.    2.     Appearance  of  a  Sherardized  Coating  magnified  Seventy  Times 

is  made  when  cutting  the  thread.  Because  of  the  nature  of 
the  process  every  part  of  the  article  treated  is  reached,  the 
insldes  of  tubes  or  sharp  corners  are  coated  just  as  thoroughly 
as  the  more  exposed  places.  The  depth  of  the  coating  may 
be  controlled  by  the  metallic  percentage  of  the  zinc  dust,  the 
length  of  time  the  heat  is  applied  and  by  the  temperature  to 
which  the  retorts  are  subjected.  There  is  no  distortion  of 
slender  pieces  or  thin  objects  such  as  might  occur  when 
using  the  hot  dip,  because  in  sherardizing  the  heat  is  applied 
gradually  and  the  work  just  as  slowly  cooled  off. 

The  economy  of  the  process  is  at  once  evident  by  the  low 
heat  required,  the  temperature  of  500  to  600  degrees  F.  being 
far  below  the  melting  point  of  zinc,  with  is  786  F.  Less  zinc 
is  required  because  none  is  wasted.  The  thin  but  thorough 
coating  that  is  applied  is  just  as  effective  as  the  thick  rough 
coating  that  the  hot  galvanizing  process  gives.  A  sherardized 
coat  of  one-half  ounce  to  the  square  foot  affords  more  pro- 
tection than  a  galvanized  coating  of  one-and-a-half  ounce  to 
the  square  foot.  No  flux  is  necessary  and  the  presence  on  the 
work  of  non-fatty  oil  in  a  moderate  degree  does  not  interfere 
with  the  sherardizing. 

There  is  practically  no  limit  to  the  metallic  products  that 
may  be  sherardized;  in  fact  any  articles  that  may  be  placed 
in  the  drum  may  be  so  treated.  Oftentimes  drums  of  special 
shape  may  be  made  to  accommodate  certain  products.  Screen- 
ing, wire,  etc.,  may  be  handled  just  as  effectively  as  inflexible 
material  by  coiling  it  and  placing  it  in  that  state  in  the  drum. 
After  sherardizing,  the  wire  or  screen  may  be  straightened 
without  injury  to  the  coat  of  sherardizing. 

Practically  the  only  limitation  to  the  sherardizing  process 
Is  the  fact  that  on  very  small  tempered  steel  articles  such  as 
springs,  the  heat  of  six  hundred  degrees  or  thereabouts  will 


draw  the  temper,  leaving  the  metal  in  an  annealed  condition. 
On  most  work,  however,  this  is  not  objectionable. 

The  process  of  sherardizing  is  not  confined  to  the  coating 
of  the  product  with  zinc  alone,  but  aluminum,  tin,  etc.,  are 
also  used  for  sherardizing  to  good  advantage.  Zinc,  how- 
ever, is  the  leading  metal  on  account  of  its  ability  to  resist 
corrosion,  due  to  its  being  electro-positive  to  iron. 
Zinc  for  Sherardizing- 

The  zinc  dust  used  in  the  process  of  sherardizing  is  com- 
mercial zinc  dust,  of  which  at  this  time  about  ninety  per  cent 
is  imported.  On  an  average,  the  composition  of  this  material 
runs  about  ninety  per  cent  metallic  zinc  and  ten  per  cent  zinc 
oxide.  Zinc  dross  is  sometimes  used,  but  not  very  success- 
fully, as  it  will  not  alloy  with  the  work  being  treated  as  in- 
timately as  the  finely  powdered  zinc  dust,  although  when  the 
two  are  combined  in  equal  parts  they  show  good  results.  The 
bfst  results  are  obtained  when  the  zinc  dust  has  been  re- 
duced to  about  fifty  per  cent  metallic  by  the  addition  of 
spent  zinc;  therefore,  new  zinc  should  be  reduced  to  that  per- 
rentage  as  rapidly  as  possible. 

Sherardized  material  requires  a  deposit  of  four  pounds  of 
zinc  per  hundred  pounds  of  material  treated,  as  an  average. 
After  the  zinc  has  been  reduced  to  the  right  percentage  it 
may  be  held  at  that  strength  by  simply  replacing  four  pounds 
of  new  zinc  for  every  hundred  pounds  of  material  treated, 
taking  care  that  it  is  thoroughly  mixed  with  the  spent  zinc 
dust.  A  chemical  analysis  of  the  dust  in  use  once  a  month  is 
recommended. 

The  Operation  of  Sherardizing 

The  basic  patents  for  sherardizing  are  controlled  in  the 
United  States  by  the  United  States  Sherardizing  Co.  of  New 


Fig.    4.     Loading   a    SherardisLng   Drum 

Castle,  Pa.  This  company  licenses  subsidiary  companies  who, 
in  turn,  may  license  and  instruct  manufacturing  companies 
in  the  art  of  sherardizing  upon  the  payment  of  n  royalty  per 
ton  of  work  treated  by  the  process.  Through  the  courtesy  of 
one  of  these  licensing  companies,  the  New  Mavcn  Sherardiz- 
ing Co.,  under  the  direction  of  A.  F.  Schoen,  we  are  able  to 
present  an  account  of  the  operation  of  a  sherardizing  plant. 
The  work  illustrated  In  Fig.  1  was  sherardized  by  this 
company. 

Cleaning  the  Work 
Sherardizing,  like  other  zinc-cnating  processes,  should  have 
a  cleon  surface  to  work  upon.  The  presence  of  scale,  rust  or 
dirt  greatly  Interferes  with  the  sherardizing  action.  Ma- 
chine products  like  screws  and  bolts  require  no  cleaning  other 
I  linn  an  alkali  dip.  Siimlbliisting  Is  oniployod  for  cleaning 
relatively  large  pieces  and  an  acid  pickle  is  the  common 
medium  for  removing  scale.  After  cleaning  with  add  by  the 
pickling  process,  the  work  should  be  thoroughly  neutralized  by 
placing  It  In  a  boiling  solution  of  cyanide  (mixture,  one 
pound  cyanide  crystals  to  twenty  gallons  of  water).  A  bright 
coaling  of  zinc  Is  asstired,  by  taking  those  precautions. 
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The  claim  has  been  made  that  articles  coming  direct  from 
the  machine  covered  with  oil  can  be  sherardized  without  clean- 
ing. This  is  true  where  no  fats  are  used  with  the  oil,  and  the 
zinc  dust  is  new  and  of  sufficient  metallic  strength  to  force 
itself  through  the  oil.  However,  experiments  along  these  lines 
have  proved  that  after  several  operations,  the  material  will 
come  out  very  dark;  therefore,  considering  the  small  cost  of 
cleaning  it  should  not  be  neglected. 

Packing-  the  Drums 

The  drums  in  which  the  work  is  packed  with  the  zinc  dust 
may  be  of  any  convenient  shape  and  size  to  fit  the  furnace  in 
which  the  work  is  to  be  done.  The  one  shown  in  the  illus- 
tration Fig.  4  is  four  and  a  half  feet  long  and  fifteen  inches 
inside  diameter.  These  are  made  of  boiler  plate  with  flanges 
at  each  end,  upon  which  the  end  caps  are  bolted.  In  the 
event  of  the  work  being  too  long  for  the  drum,  two  of  these 
drums  may  be  bolted  together  making  an  extra  long  drum. 
The  operator  shown  in  Fig.  4  is  loading  the  drum  with  chains 
which  he  takes  from  the  barrel  that  may  be  seen  at  the  right. 
In  the  drum  shown,  about  three  hundred  and  fifty  pounds  of 
chain  may  be  accommodated.  The  drums  are  filled  in  the 
same  manner  that  a  casehardening  heat  is  prepared,  first  a 
shovelful  of  the  zinc  dust  and  then  a  shovelful  of  work  is 
placed  in  the  drum,  and  so  on  until  the  retort  is  filled  to 
within  about  two  inches  of  the  top.  This  space  is  left  to 
provide  for  expansion  of  the  contents. 

After  the  heads  have  been  bolted  on  the  drums,  they  are 
ready  for  the  furnace.  Fig.  5  gives  an  adequate  idea  of  the 
way  a  sherardizing  furnace  is  charged  for  firing.  The  laborer 
who  fills  the  retorts,  loads  them  upon  a  skeleton  truck,  the  top 
of  which  has  a  cross  track  from  which  the  drums  may  be 
rolled  into  the  furnace  by  means  of  wheels  slipped  over  their 
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i!^.    6.     Charging   one   of   the   Furnaces 

ends.     It  will  be  noticed  that  the  drums  are  spaced  and  held 
by  an  angle  iron  frame.     This  view  shows  the  square  sockets 
in    the    drum-caps,   by    means   of   which   the    drums    may   be 
turned  while  the  sherardizing  is  going  on. 
The  Sherardizing  Furnace 

The  requirements  of  a  furnace  for  sherardizing  are  not 
severe.  On  account  of  the  fact  that  the  maximum  heat  re- 
quired to  be  imparted  to  the  work  is  only  from  500  to  700 
degrees  F.,  illuminating  gas,  natural  gas,  oil,  coal  or  even 
coke  may  be  used.  The  New  Haven  Sherardizing  Co.  is  pay- 
ing special  attention  to  coke  furnaces.  In  other  lines  of 
work  coke  furnaces  have  not  been  in  general  favor  on  account 
of  the  low  amount  of  heat  to  be  derived  from  this  fuel,  but 
as  coke  will  give  a  sufficient  heat  for  sherardizing,  the 
economy  of  the  coke  furnace  is  apparent. 

Figs.  6  and  7  show  a  new  coke  furnace  made  by  the  New 
Haven  Sherardizing  Co.,  for  the  purpose  of  sherardizing. 
This  is  a  coke-burning  furnace,  although  it  can  be  used  for 
soft  coal  or,  in  fact,  any  other  fuel.  It  is  especially  valuable 
in   urban   districts  where  no  liquid  or  gaseous  fuel   is  avail- 


Fig.    6.     A    Coke-burning   Furnace   made   by   the   New   Haven 
Sherardizing  Co. 

able.  The  operating  cost  of  this  furnace  is  practically  the 
same  as  for  natural  gas  or  producer  gas.  As  Fig.  7  shows,  it 
is  made  on  the  arch  construction  plan,  employing  a  double 
arch.  One  of  these  arches  is  over  the  work  chamber  or  oven 
and  the  second  arch,  which  is  larger,  embraces  the  first  arch 
and  also  the  coke  burning  pocket  at  the  side.  Near  the  center 
of  the  arch  over  the  work  chamber,  there  are  a  number  of 
rectangular  openings.  The  heat  passes  up  from  the  coke 
pocket  to  the  top  of  the  large  arch,  and  is  drawn  downward 
through  the  rectangular  openings  into  the  furnace  and  onto 
the  work.  Each  of  these  several  openings  is  controlled  by  a 
separate  damper  whose  handles  may  be  seen  at  the  left-hand 
side  of  the  furnace  in  Fig.  6. 

The  furnace  has  an  automatic  drum  turning  feature  which 
provides  for  the  turning  of  the  sherardizing  drums  at  stated 
intervals.  Intermittent  turning  of  the  sherardizing  drum 
gives  better  results  than  the  continuous  rotation  practice  that 
has  been  advocated  by  some  authorities.  The  work  is  much 
cleaner  and  brighter  if  not  continuously  rotated  during 
the  sherardizing  process.  In  those  plants  where  continuous 
rotation  is  practiced,  the  drums  are  turned  one  revolution 
every  two  minutes.  When  turned  by  hand  intermittently,  the 
operation  is  performed  as  shown  in  Fig.  8.  Short  squared 
shafts  extend  through  the  furnace  wall  and  into  the  sockets 
in  the  ends  of  the  drums.  Every  fifteen  minutes  the  drums 
are  given  a  half  turn  to  mix  the  contents  thoroughly  and 
allow  the  heat  and  zinc  to  have  access  to  all  parts  of  the  work. 
From  the  above,  it  will  be  seen  that  there  are  three  methods 
in  vogue  for  turning  the  sherardizing  drums  while  under 
heat:  vis:.,  continuous  rotation,  automatic  intermittent  turn- 
ing and  intermittent  turning  by  hand.  Above  the  squared 
shafts  shown  in  Fig.  8  may  be  seen  the  pyrometer  that  indi- 
cates the  furnace  heat. 

The  temperature  at  which  the  furnace  is  kept  varies  accord- 
ing to  the  size  of  work  being  sherardized.  From  five  hundred 
to  seven  hundred  degrees  F.  marks  the  range  limits,  large 
work  requiring  the  higher  heat.  The  drums  are  kept  heated 
for  a  period  varying  from  four  and  one-half  to  five  hours,  ac- 


Fig.   7.     Section  through  the   Coke  Burning  Furnace 


364 


MACHINERY 


January,  1915 
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cording  to  the  depth  of  the  sherardizing  coat  that  it  is  desired 
to  give  the  work. 

Eemovin^  the  Work 

At  the  end  of  the  prescribed  time  that  the  drums  are  kept 
under  heat,  they  are  rolled  out  of  the  furnace  and  allowed  to 
cool  slowly  until  they  may  be  handled  without  inconvenience. 
The  unloading  operation  is  shown  in  Fig.  9.  For  this  opera- 
tion, the  drum  is  hoisted  to  the  mouth  of  a  rotary  screen  and 
there  emptied,  the  contents  pa.ssing  through  the  rotary  screen. 
The  work  emerges  at  the  outer  end,  while  the  zinc  dust  drops 
through  the  screen  and  out  of  the  way.  From  the  illustration 
It  will  be  seen  that  the  mouth  of  the  screen  leads  out  of  a  forge- 
like  structure  that  catches  the  work  as  it  is  pulled  from  the 
drum  and  allows  the  floating  dust  to  be  carried  away  in  the 
exhaust  overhead.  The  work  emerging  from  the  farther  end 
of  the  screen  is  caught  in  a  second  screen  and  the  process  re- 
peated until  at  the  end  It  is  perfectly  clean  and  free  from 
all  zinc  dust. 

The  C03t  of  Sherardizing' 

There  are  four  charges  that  enter  into  the  cost  of  sherardiz- 
ing. First  is  the  royalty  that  must  be  paid  to  the  owners  of 
the  process,  second  the  labor  cost,  third  the  cost  of  the  zinc 
dust  and  fourth  the  fuel  charge.  The  royalty  is  in  all  cases 
approximately  $2.50  per  ton  of  material  sherardized.  The  cost 
of  the  zinc  dust  required  for  a  ton  of  work  varies  with  the 
size  of  the  work  but  is  approximately  %r>,  based  on  the  use  of 
eighty  pounds  of  dust  at  6'i  cents  per  pound.  The  labor  cost 
for  handling  a  ton  of  average  work  would  be  about  $.■?.  The 
fuel  cost  varies,  being  for  producer  gas  $1.75  per  ton,  for 
Illuminating  gas  $4  per  ton,  for  natural  gas  75  cents  per  ton, 
for  crude  oil  90  cents  per  ton  and  for  coke  75  cents  per  ton. 
From  these  figures  It  will  be  seen  that  expense  Is  no  barrier 
to  the  use  of  this  most  efUclent  of  rust-proofing  processes. 
•     •     • 

COMPARISON   OF    HARDNESS   TESTING 
APPARATUS 

In  ( xpiTlnienls  undortnkrn  by  M.  I'nrtcvin.  for  the  purpose 
of  Investigating  the  effect  of  heating  steel  for  hardening  In 
salt  baths,  an  Interesting  characleristic  of  the  Shore  sclero- 
sropp  test,  as  compared  with  the  Urinell  hardness  tost,  was 
brought  out.  As  is  well  known,  the  Brlnell  test  consists  In 
pressing  n  ball  into  the  object  the  hardness  of  which  Is  to  be 
tested,  the  size  of  the  depression  under  n  stnndnrd  pressure 
being  a  mensure  of  the  hardness.     The  Shore  test  consists  of 


Fig.    9.     HemoviBg   the    Sherardized   Work   from    the   Dmm 


dropping  a  weight  provided  with  a  hard  point  upon  the  sur- 
face and  the  amount  of  rebound  of  the  weight,  as  measured 
on  a  scale  provided  with  the  instrument,  is  the  indication  of 
the  hardness.  For  many  purposes,  the  Brinell  test  Is  con- 
sidered the  standard,  and  is  generally  acknowledged  as  being 
based  on  a  more  scientific  principle  than  that  of  the  Shore 
scleroscope,  but  for  measuring  surface  hardness,  as  it  was 
necessary  to  do  in  the  experiments  referred  to,  the  Brinell 
method  proved  entirely  inefficient  and  the  scleroscope  only 
gave  reliable  readings.  The  surface  of  the  steel  had  been 
decarbonized  for  a  depth  varying  from  0.07  to  0.060  Inch. 
The  Brinell  test  with  a  ball  of  0.400  inch  diameter  gave  prac- 
tically the  same  readings  for  steel  decarbonized  only  0.07 
inch  as  it  gave  for  steel  decarbonized  for  a  depth  of  0.060 
inch,  but  the  Shore  scleroscope,  which  measures  specifically 
the  surface  hardness,  that  is,  the  hardness  of  the  layer  of 
decarbonized  material  as  considered  apart  from  the  total 
hardness  of  the  whole  spedmen,  showed  very  distinctly  the 
soft  condition  of  the  surface.  When  the  decarbonized  surface 
was  only  0.07  inch  it  showed  a  hardness  of  SO,  while  with  a 
decarbonized  surface  of  0.060  inch  the  hardness  on  the  sclenv 
scope  scale  was  only  32. 

Two  very  important  conclusions  as  regards  the  value  of  the 
scleroscope  and  the  Brinell  test  for  hardness  testing  can  be 
drawn  from  these  tests.  In  the  first  place,  the  scleroscope 
indicates  primarily  the  surface  hardness,  and  in  a  case  whore 
one  is  concerned  with  the  total  hardness  of  the  material 
rather  than  with  that  of  the  thin  layer  on  the  surface,  as, 
for  Instance,  in  testing  ordinary  structural  material,  the 
Brinell  test  Is  more  accurate  and  dependable.  On  the  other 
hand,  when  one  is  primarily  concerned  with  surface  hardness 
and  less  with  the  hardness  of  the  main  portion  of  the  body 
being  tested,  as  Is  the  case  with  cutting  tools  or  hardened 
objects  generally,  then  the  scleroscope  appears  to  give  a  more 
reliable  result.  This  conclusion  agrees  with  the  statements 
made  many  times  by  scientists  and  those  that  have  occasion 
to  test  the  hardness  of  materials,  that  both  the  scleroscope 
and  the  Brinell  systems  have  their  distinct  fields  of  useful- 
ness and  that  neither  Is  likely  to  supersede  the  other. 
•     •     * 

One  of  the  most  expensive  woods  used  regularly  In  an 
established  Industry  In  the  Tnlted  States  Is  boxwood,  the 
favorite  material  for  wood  engraving.  It  has  been  quoted  at 
four  cents  a  cubic  Inch,  and  at  about  $1300  by  the  thousand 
boaril  feet. 
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DIE-CASTING    MOLD   FOR    BALL  BEARING 
SEPARATORS 

There  is  one  annular  ball  bearing  on  the  market  that  differs 
from  the  general  run  of  bearings  in  that  the  balls  are  closely 
spaced,  being  within  0.010  inch  of  each  other  in  some  sizes. 
This,  of  course,  is  an  advantage  to  the  bearing,  as  the  load 
is  distributed  over  a  larger  number  of  balls.  To  keep  the 
balls  in  their  correct  running  positions,  a  cast  alloy  separator 
is   used,  and   a  group  of  these  separators  for  different  sized 


ball  bearings  is  shown  in  Fig.  1.  These  are  made  by  the 
die-casting  process  by  the  German  Bronze  Co.  of  Erie,  Pa., 
througli  whose  courtesy  the  photographs  of  the  molds  shown 
in  Figs.  2  and  3  are  illustrated. 

In  common  with  most  die-casting  molds,  the  molds  for 
these  separators  consist  of  two  halves.  The  parting  line  on 
the  casting  comes  in  the  exact  center,  bisecting  the  casting 
at  the  center  line  of  the  holes  for  the  balls.  In  order  to  form 
the  cavities  for  the  balls,  it  is  necessary  to  have  a  set  of 
cores  that  may  be  thrown  into  an  inner  position  while  the 
casting  is  being  made.  Provision  must  also  be  made  for 
removing  these  cores  quickly  so  that  the  casting  can  be  taken 
from  the  mold.  Fig.  2  shows  the  two  halves  of  the  mold 
with  the  core-pins  withdrawn  to  permit  the  casting  to  be 
taken  from  the  mold,  while  Fig.  3  shows  the  lower  die  half 
with  the  core-pins  in  the  casting  position.  Aside  from  the 
core-pins  and  the  operating  mechanism,  the  two  halves  of 
the  casting  mold  each  resemble  the  upper  half  shown  at  the 
right  of  the  illustration.  Fig.  2.  In  this  illustration  it  will  be 
seen  that  there  are  semicircular  openings  in  the  outer  ring, 
and  these,  in  conjunction  with  similar  openings  on  the  lower 
half,  form  the  circular  openings  in  which  the  cores  work. 

As  this  particular  mold  is  for  a  separator  for  a  twenty- 
five  ball  bearing,  there  are  twenty-five  core-pins  A.  These 
core-pins  are  operated  by  core-slides  B  that  work  in  a  cast- 
iron  body  seen  at  C  through  the  slots.  The  core-slides  are 
each  fitted  with  roller  studs  D  that  engage  in  the  slots  in  the 
core  operating  plate  E.  The  long  handle  shown  at  the  top  is 
used  for  swiveling  the  core  operating  plate,  and  as  the  slots 
are  inclined  their  action  on  the  roller  studs  causes  the  core- 
pins  to   be  thrown   in   or   out  in   accordance   with   the  direc- 


tion in  which  the  handle  is  moved.  It  will  be  appreciated 
that  these  core-pins  and  their  operation  are  the  important 
part  of  the  mold.  They  must  fit  accurately  in  their  bearings, 
but,  most  important  of  all,  they  must  advance  positively  to 
the  same  limit  each  time  the  mold  is  closed;  otherwise  the 
cavities  in  which  the  halls  operate  would  be  of  different 
depths.  This  is  taken  care  of  by  having  flanged  ends  to  the 
core-pin  slides,  which  act  as  stops  and  limit  positively  the 
advance  of  the  core-pins.  There  is  a  chance  for  adjustment 
of  the  core-pins  to  increase  or  decrease  the  lengths  to  which 
they  work  into  the  molds.  In  making  the  mold,  the  inner 
ends  of  the  core-pin  were  formed  with  a  special  forming  tool 
that  made  them  exactly  alike  and  of  the  proper  shape. 

The  making  of  one  of  these  molds  complete  represents  a 
total  of  approximately  350  hours'  time.  The  operation  of 
the  mold  is  very  successful,  and  the  operator  is  able  to  turn 
out  a  substantial  quantity  per  day.  C.  L.  L. 

*     *     * 

ONE  WAY  OF  LOSING  THE  STANDARD  SIZE 

BY  A 

Manufacturers  of  small  tools  very  often  receive  orders  for 
taps  to  duplicate  a  sample  tap  which  is  sent  for  the  purpose. 
In  itself,  this  is  nothing  unusual  and  little  difficulty  is  en- 
countered so  far  as  the  tap  manufacturer  is  concerned,  a 
possible  exception  being  in  the  case  of  a  sample  tap  which  has 
an  odd  number  of  flutes  or  some  such  feature  which  makes  it 
hard  to  obtain  the  correct  dimensions.  But  when  a  repeat  or 
duplicate  order  comes  in,  trouble  begins.  Another  sample  tap 
is  sent  with  the  order,  and  this  would  be  all  right  provided 
the  same  tap  were  sent  for  both  the  original  and  the  repeat 
orders.  Such,  however,  is  seldom  the  case,  as  it  generally 
happens  that  the  sample  accompanying  the  second  order  is 
one  of  the  taps  made  on  the  original  order.  In  ninety-nine 
cases  out  of  a  hundred  the  taps  made  on  the  first  order  are 
of  a  different  size  from  the  sample,  usually  being  larger. 

After  this  performance  has  been  repeated  a  few  times,  it  is 
obvious  that  the  last  lot  of  taps  will  be  several  thousandths 
inch  larger  than  the  first  sample,  although  the  taps  made  on 
each  separate  order  were  well  within  commercial  limits  of  ac- 
curacy, as  compared  with  the  sample  sent,  so  that  there  is  no 
just  cause  for  complaint.  The  trouble  caused  by  sending  taps 
as  samples  to  work  from  and  thus  losing  the  original  stand- 
ard is  due  to  the  fact  that  no  matter  what  the  tap  maker  is 
working  to — either  figures  or  samples — he  always  makes  his 
limit  larger  than  the  specified  dimensions.  If  a  tap  is  made 
under  size  from  a  sample,  it  will  invariably  be  rejected  be- 
cause a  piece  that  is  threaded  standard  size  will  not  enter 
the  tapped  hole.  If,  on  the  other  hand,  the  tap  is  made  0.001 
inch  larger  than  the  specified  dimensions,  the  tap  will  be  ac- 
cepted, as  a  standard  threaded  piece  will  go  into  the  tapped 
hole  with  the  same  apparent  amount  of  play  as  it  entered  a 
hole  machined  with  one  of  the  original  taps.  This  emphasizes 
the  importance  of  sending  gages  or  specified  dimensions  for 
the  tap  maker  to  work  from  instead  of  sample  taps. 


Fig.    2.     Two   Halves   of  Mold   showing  Cores   withdrawn 


Fig.  3.     Lower  Half    with  Cores  in  Position  for  Casting 
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WORKING  FOREIGN  PATENTS 

The  war  which  has  paralyzed  commerce  with  Germany  and 
other  European  countries  has  directed  attention  to  a  grave 
defect  in  the  United  States  patent  laws.  Patents  granted  to 
inventors  by  most  European  countries  require  the  manufac- 
ture in  that  country  of  the  article  covered  by  the  patent 
within  a  specified  time;  but  no  such  clause  appears  in  the 
United  States  patents,  so  that  many  foreigners  whose  works 
are  located  in  Europe  enjoy  patent  protection  in  the  United 
States  without  the  necessity  of  manufacturing  here. 

Some  of  our  industries  were  in  consequence  nearly 
paralyzed  with  the  cessation  of  over-sea  commerce,  because 
the  materials  necessary  for  carrying  them  on  are  controlled 
by  foreign  manufacturing  concerns  holding  United  States 
patents  but  not  working  them  in  this  country.  Our  patent 
laws  were  enacted  for  the  purpose  of  stimulating  invention 
and  manufacturing,  and  are  based  on  the  theory  that  the 
public  will  benefit  from  the  unrestricted  rights  to  manufac- 
ture or  use  at  the  expiration  of  the  patent  term.  If,  however, 
our  people  are  barred  from  all  participation  in  the  benefits 
of  manufacture  within  our  borders  during  the  term  of  a 
patent  because  it  was  granted  to  a  foreigner,  and  in  times  of 
stress  like  these  we  can  neither  buy  the  patented  product  from 
abroad  nor  make  it  here,  the  injustice  is  apparent.  Con- 
gressional action  should  be  taken  without  delay  to  remedy 
this  condition. 

e      *      • 

THE  MEANS   OF  DESCRIPTION 

The  faculty  of  speech  enables  men  to  communicate  ideas 
to  one  another.  The  knowledge  acquired  by  one  Is  Imparted 
to  others  through  the  medium  of  language,  and  no  Individual 
Is  dependent  for  wlint  be  knows  on  what  he  can  personally 
observe  in  his  own  lifetime.  On  the  contrary,  ho  can  draw 
freely  from  the  store  of  knowledge  common  to  all  mankind. 
The  faculty  of  language  Is  the  moat  potent  factor  of  uplift 
In  the  evolution  of  man. 

One  of  the  most  Important  services  rendered  by  a  technicixl 
Journal  like  Maiiiinf.iiv  l.t  In  affording  readers  the  means  of 
dpscrlptlon.  To  be  able  to  Intelllecntly  discuss  a  machine 
and  Its  parts,  to  desrrlbe  each  part  accurately  in  terms  com- 
monly accepted,  marks  the  dlfTerence  between  the  well-read 
and  the  uneducated  mechanic.  The  uneducated  mechanic  re- 
sorts tn  Bhiiiles  and   comparisons  that   are  often   vulgar  anil 


grotesque,  but  the  well-read  mechanic  can  speak  in  correct 
descriptive  terms,  and  illustrate  what  he  means  by  drawing, 
which  is  a  graphic  method  of  description. 

If  the  average  reader  gained  nothing  else  from  perusing 
M.vmiNERY's  pages  than  the  faculty  of  accurate  expression 
and  concise  description,  he  would  be  well  repaid  for  his 
trouble.  Stop  and  think  what  it  means  to  be  able  to  name 
every  part  of  a  machine,  to  describe  its  function  and  its  rela- 
tion to  the  function  of  the  machine  as  a  whole.  It  is  a  great 
accomplishment  and  one  that  every  man  interested  in  any 
phase  of  mechanical  work  should  endeavor  early  to  acquire. 
One  of  the  best  ways  of  developing  the  faculty  is  writing,  tor 
we  never  know  a  subject  even  superficially  until  we  try  to 
put  it  on  paper.  Then  we  find  how  little  we  know  about  it; 
we  discover  the  gaps  in  our  knowledge  that  must  be  filleil 
before  a  complete  and  accurate  description  can  be  written. 
*     *     • 

VALUE  OF  ORGANIZED  SAFETY  WORK 

What  organized  effort  can  accomplish  in  eliminating  acci 
dents  in  rolling  mills  is  indicated  in  a  bulletin  issued  by  the 
Illinois  Steel  Co.,  one  of  the  constituent  plants  of  the  United 
States  Steel  Corporation.  The  effective  work  of  the  safety 
committee  in  the  slabbing  mill  is  reflected  in  the  fact  that  this 
mill  had  no  "lost  time  accidents"  in  the  first  seven  months 
of  1914,  although  more  than  125,000  tons  of  product  were 
rolled.  Accidents  in  the  two  plate  mills  were  reduced  ap- 
proximately 65  per  cent  in  the  same  period,  as  compared  willi 
the  previous  year. 

Humanity  learns  its  lessons  chiefly  by  experience,  and 
vicarious  sacrifices  have  always  seemed  necessary  to  change 
ways  that  were  wrong  or  dangerous,  but  cooperation  and  In- 
telligent application  of  the  lessons  learned  should  materially 
reduce  the  accident  toll  of  the  future.  Acting  on  this  theory, 
the  bulletin  briefly  describes  accidents  and  calls  attention  to 
the  errors  of  practice  that  caused  them.  The  value  of  this  Is 
twofold.  In  the  first  place  it  warns  men,  foremen  and  super- 
intendents of  unsuspected  dangers,  and  in  the  second  place 
it  stimulates  them  to  avoid  accidents  for  fear  of  being  made 
the  subject  of  a  stinging  sermonette  in  the  next  number  of  the 
bulletin.  Organized  safety  work  educates  the  men  to  avoid 
dangers,  and  it  stimulates  those  responsible  for  production 
to  develop  discipline  tending  to  lessen  accidents  throughout 
the  plant. 

•     *     • 

CONSERVATISM   IN   REDESIGNING 
MACHINE   TOOLS 

One  of  the  difficult  questions  for  a  manufacturing  concern 
to  decide  is  to  what  extent  its  product  should  be  changed  and 
improved  from  year  to  year.  Changes  of  models  and  improve- 
ments are  costly,  not  only  in  the  first  development,  but  In 
the  manufacture.  Manufacturing  cost  can  be  reduced  to  the 
lowest  terms  only  when  the  equipment  is  devised  solely  with 
the  view  o£  specialization  on  one  product.  Even  when  a 
manufacturer  is  building  one  product.  If  he  has  a  variety  of 
models  complication  and  loss  of  efficiency  may  ensue. 

In  the  machine  tool  field,  the  temptation  is  strong  to  con- 
stantly improve  and  change  existing  models  with  the  Idea  of 
attracting  new  customers.  A  concern  that  always  has  some- 
thing new  coming  along  is  interesting  and  progressive,  but 
in  the  light  of  hard,  common  sense  it  may  not  always  be 
working  for  profit.  One  of  the  most  successful  automobile 
manufacturers  has  stuck  closely  to  one  model  of  machine, 
although  hundreds  of  thousands  have  been  bvillt  and  the  sug- 
gestions for  changes  have  boon  many.  This  manufacturer  had 
the  backbone  and  the  good  business  sense  to  stick  to  his  model 
and  Improve  his  manufacturing  methods  rather  than  the 
product. 

While  conditions  are  of  course  different  In  the  machine  tool 
field,  there  Is  no  doubt  that  many  machine  tool  builders 
should  devote  more  of  their  energies  to  the  Improvement  of 
mnnufarturlng  methods  rather  than  to  the  Improvemrnt  of 
the  product.  The  fact  Is  that  many  so-called  improvements 
are  of  doubtful  value.  Many  devices  applied  to  machine  tools 
with  the  alleged  purpose  of  facilitating  output  are  rarely  or 
never  used   by   the  operator.     They   are   talking   points   used 


January,  1915 


MACHINERY 


367 


mainly  by  persuasive  salesmen  to  influence  a  decision  in 
favor  of  his  company's  product.  If  the  same  manufacturer 
had  improved  his  manufacturing  methods  so  as  to  put  his 
machine  on  the  market  at  a  lower  cost,  and  at  the  same  time 
use  the  very  best  materials  available  in  its  construction,  he 
would  be  in  a  stronger  position.  Even  though  his  selling 
price  were  lower,  his  reduced  manufacturing  cost  would  pro- 
vide a  margin  between  that  and  the  selling  price  liberal 
enough  to  employ  the  best  salesmen  available.  It  is  un- 
fortunate that  selling  expense  is  so  large  a  percentage  of  the 
price,  but  the  successful  manufacturer  recognizes  the  con- 
ditions and  adapts  himself  to  them. 
*     *     * 

OAR  COUPLINGS  IN  INDUSTRIAL  PLANTS 
Great  improvements  have  been  made  in  large  industrial 
plants  in  promoting  the  safety  of  life  and  limb  of  employes, 
but  much  still  remains  to  be  done.  One  important  improve- 
ment which  would  prevent  the  crippling  of  employes  of  in- 
dustrial railroads  is  the  adoption  of  some  form  of  automatic 
coupler  for  industrial  cars.  The  use  of  automatic  couplers 
for  railway  cars  has  resulted  in  a  greater  saving  of  life  and 
limb  than  any  other  improvement  in  railway  operation  except 
the  air  brake. 

In  steel  plants,  especially,  are  automatic  couplings  re- 
quired for  ingot  and  other  small  cars.  The  coupling  and  un- 
coupling of  these  cars  is  repeated  many  times  a  day,  and  the 
operation  is  always  fraught  with  danger  to  some  employe. 
There  is  no  reason  except  that  of  initial  cost  for  neglecting 
to  make  this  improvement,  for  the  time  saved  would  alone 
make  the  change  a  paying  one.  It  is  generally  conceded  that 
the  greatest  loss  of  life  and  limb  in  coupling  railway  cars 
was  in  switching,  and  in  industrial  plants  this  class  of  service 
preponderates.  In  fact,  it  may  be  said  to  be  practically  100 
per  cent  of  the  service.  Many  of  the  state  legislatures  have 
passed  laws  intended  to  protect  the  lives  and  limbs  of  workers, 
and  they  should  take  this  condition  of  large  plants  under  con- 
sideration. Many  thousands  of  small  cars  are  used  that  are 
fitted  with  the  old  link-and-pin  coupler,  and  this  dangerous 
device — a  veritable  man-killer — should  be  replaced  by  auto- 
matic couplers,  which  would  make  unnecessary  the  entry  of 
the  employe  between  the  cars  to  couple  or  uncouple. 

SELLING   PATENT   RIGHTS 

Often  we  are  asked  to  recommend  some  individual  or  con- 
cern supposed  to  be  in  a  position  to  sell  a  patent  on  an  inven- 
tion; but  it  is  impossible  to  give  definite  information  because 
no  agency  exists  that  can  render  such  a  service  for  patentees 
generally. 

Selling  patents  is  very  different  from  selling  machines  or 
real  estate.  The  range  of  things  covered  by  patents  is  almost 
unlimited,  and  capitalists,  manufacturers  and  others  in- 
terested in  promoting  inventions  for  profit  are  widely  dis- 
tributed in  enterprises  of  every  description  or  attached  to 
none  at  all.  The  work  calls  for  innumerable  experts.  A 
person  qualified  to  sell  patents  on  shoe  machinery  would 
hardly  be  able  to  handle  machine  tool  improvements  or  agri- 
cultural implements  successfully.  The  technical  side  of  a 
patent  selling  business  would  alone  require  encyclopedic 
knowledge  in  a  person  qualified  to  sell  all  kinds  of  patents, 
and  the  commercial  side  would  demand  a  practical  acquaint- 
ance with  commercial  conditions  in  almost  every  trade. 

An  inventor  with  ability  enough  to  work  out  a  practical 
and  valuable  invention  should  be  able  to  apply  his  powers 
with  equal  energy  to  effecting  such  relations  with  others  as 
will  result  in  making  his  invention  profitable.  That  such  a 
combination  of  the  inventive  and  commercial  faculty  rarely 
exists  is  not  equivalent  to  saying  that  it  cannot  be  developed. 
It  can  be;  and  a  man  who  finds  himself  in  possession  of  the 
Inventive  faculty  should  carefully  study  the  commercial  pros- 
pects and  conditions  and  learn  how  to  secure  financial  cooper- 
ation for  his  ventures.  To  merely  invent  is  not  sufficient;  the 
Inventor  should  be  able  to  produce  the  children  of  his  brain 
in  shape  for  others  to  enjoy.  The  one  who  brings  an  idea  into 
commercial  form  and  places  it  within  the  reach  of  all  is 
worthy  of  more  recognition  from  every  point  of  view  than  he 
who  simply  conceives  the  idea. 


HINTS   ON   SELLING   MACHINE   TOOLS 


Although  the  bulk  of  the  machine  tools  manufactured  in 
this  country  is  sold  through  dealers  who  sell  iron  working 
tools  exclusively,  a  goodly  portion  is  disposed  of  by  jobbing 
houses  who  handle  a  general  line  of  railway,  mill  and  factory 
supplies.  This  article  is  Intended  particularly  for  the  dealer 
who  has  not  sufficient  business  of  this  nature  to  warrant  him 
to  employ  a  man  exclusively  on  this  work,  but  it  is  hoped  that 
others  engaged  in  the  sale  of  machine  tools  may  find  a  few 
suggestions  that  will  help  them  increase  their  sales. 

Possibly  the  first  suggestion  to  the  small  dealer  should  be 
to  select  a  line  of  tools  that  is  best  suited  to  the  majority  of 
the  trade  he  expects  to  deal  with.  In  other  words,  a  line  of 
cheap  tools  should  not  be  considered  in  a  manufacturing  ter- 
ritory any  more  than  a  high  priced  line  should  be  offered 
where  the  dealer  has  only  small  repair  shops  and  garages  to 
sell  to.  This  selection  should  be  made  very  carefully,  in  fact 
it  might  be  well  to  tabulate  a  list  of  the  possible  customers  in 
the  territory.  If  this  tabulation  showed  that  75  per  cent  were 
the  kind  that  could  not  afford  to  buy  the  high  grade  tools  it 
would  appear  advisable  to  take  on  a  low  or  medium  priced 
line.  On  the  other  hand,  if  a  third  of  one's  hoped-for  cus- 
tomers were  manufacturers,  by  all  means  take  on  the  line  of 
tools  adapted  to  manufacturing  purposes.  Remember  that 
shops  engaged  in  manufacturing  naturally  grow  in  size  and 
their  tool  purchases  increase  correspondingly,  while  the 
average  repair  shop  after  once  being  fitted  out  may  not  buy 
additional  equipment  for  years. 

After  having  sized  up  your  territory  and  satisfied  yourself 
that  a  certain  class  of  tools  will  meet  with  favor  in  your 
particular  trade,  then  take  on  tools  in  that  line  that  are  uni- 
versally advertised.  The  fact  that  they  are  extensively  adver- 
tised will  not  only  help  you  in  your  sales,  but  it  is  pretty 
good  proof  that  the  tools  are  just  what  the  manufacturers 
claim  for  them.  The  reason  for  this  is  that  honesty  in  ad- 
vertising machinery  has  been  brought  up  to  a  higher  stand- 
ard than  it  ever  has  before,  and  it  would  now  be  considered 
very  poor  business  to  claim  more  for  a  tool  than  it  can 
properly  perform.  After  making  the  right  selection  stick  to 
it  through  thick  and  thin.  Do  not  offer  a  competing  tool  just 
because  a  customer  prefers  it  or  because  the  price  is  lower. 
Success  in  marketing  machinery  is  dependable  to  a  great  ex- 
tent on  how  closely  the  head  of  the  business  adheres  to  this 
policy.  By  so  doing  he  secures  not  only  the  confidence  of  the 
manufacturer  he  represents  but  the  customer's  confidence  as 
well.  The  manufacturer  knows  he  is  getting  the  representa- 
tion he  expected  and  the  customer  soon  learns  to  respect  the 
dealer  who  believes  in  the  machines  and  tools  he  is  selling, 
and  is  conscientious  enough  to  offer  his  particular  line  re- 
gardless of  whether  he  secures  the  order  or  not. 

Assuming  that  the  dealer  has  selected  a  line  of  tools  that 
is  extensively  advertised,  he  should  at  once  subscribe  to  the 
magazines  or  trade  journals  that  carry  most  of  the  advertis- 
ing that  he  is  interested  in.  A  copy  for  each  salesman  and 
a  couple  of  office  copies  is  not  an  extravagance  by  any  means. 
The  salesman  should  be  instructed  to  read  all  of  the  adver- 
tisements carefully,  not  only  of  the  tools  he  is  selling  but  of 
competitors'  tools  as  well.  Thus  he  learns  what  his  com- 
petitors are  offering  and  he  is  better  able  to  meet  their  com- 
petition. One  thing  to  remember  in  the  selling  game  is  that 
it  is  just  as  important  to  know  your  competitor's  product 
as  it  is  to  know  your  own,  for  in  no  other  way  can  a  salesman 
offer  his  wares  intelligently. 

Frequently  the  salesman's  knowledge  of  a  competitor's  line 
will  keep  him  from  stating  facts  concerning  his  own  that  he 
would  not  mention  if  he  knew  what  the  other  fellow  was  of- 
fering. This  is  not  the  only  reason  for  suggesting  that  each 
salesman  peruse  the  advertising  pages  of  the  machinery 
journals.  He  not  only  keeps  informed  of  the  progress  of  the 
different  manufacturers  in  this  way,  but  the  suggestions  con- 
tinually appearing  in  the  advertisements  concerning  improved 
methods  of  jigging  and  handling  work,  proper  feeds  and 
speeds,  numerous  testimonials,  pictures  of  recent  installations 
and  names  of  large  users  all  go  to  make  up  the  most  im- 
portant selling  information  that  can  be  put  in  a  salesman's 
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hands.  All  advertisements  of  any  importance  should  be  cut 
out,  carefully  indexed  and  filed  away.  The  office  copies  should 
be  used  for  this.  In  a  year  or  two  the  salesman  will  be  sur- 
prised at  the  fund  of  valuable  information  accumulated. 

It  is  a  good  thing  for  the  small  dealer  to  keep  his  principals 
informed  concerning  any  important  deals  in  his  territory.  If 
competition  is  keen  on  a  certain  prospect  get  the  manu- 
facturer to  send  you  comparative  data  on  his  tools  and  the 
other  fellow's.  Frequently  there  is  information  in  such  data 
that  cannot  very  well  appear  in  the  catalogues  or  advertise- 
ments because  of  its  semi-confidential  nature,  but  if  offered 
judiciously  by  the  salesman  it  may  help  him  to  "cinch"  a 
sale.  Now  that  most  manufacturers  of  machine  tools  have 
service  departments  which  will  gladly  go  over  a  prospective 
customer's  blueprints  or  samples  and  make  time  estimates 
and  offer  suggestions  as  to  the  best  methods  for  handling  the 
work,  do  not  be  afraid  to  call  upon  your  manufacturers  for 
this  information.  Remember  they  are  specialists  in  their 
respective  lines  while  you,  on  account  of  the  varied  nature 
of  your  work,  cannot  hope  to  be. 
*     •     * 

AN  EIGHT  DOLLAR  STRADDLE  MILLING 
FIXTURE 

The  accompanying  illustrations  show  a  straddle  milling 
fixture  that  was  built  for  the  operation  of  squaring  the  ends 
of  short  lengths  of  brass  rod  stock.  The  diameter  of  the  bar 
was  one-half  inch  and  the  finished  squared  section  was  % 
inch  diameter  and  squared  to  a  depth  of  Vi  inch.  The  fixture 
and  method  of  operating  are  shown  in  Figs.  1  and  2.  A  base 
block  is  bolted  to  the  table  of  the  hand  miller,  and  in  its 
top  face  a  square  bottomed  recess  is  bored  %  inch  deep  and 
of  the  same  diameter  as  the  part  to  be  milled.  A  %-inch 
slot  'i  inch  deep  is  milled  into  this  depression  from  the  side 
of  the  block.  A  gripping  jaw  is  fitted  into  this  slot,  so  that, 
when  the  handle  is  pulled  upward,  the  jaw  is  forced  inward 
and  downward  at  the  same  time,  thus  gripping  the  piece  and 
holding  it  against  the  bottom  of  the  depression. 

The  gripping  handle  also  serves  as  a  means  of  changing  the 
position  of  the  fixture  and  work  with  relation  to  the  cutters. 
One  of  these  positions  is  shown  in  the  illustrations  and  the 
fixture  is  swiveled  against  a  pin  and  held  there  while  the 
milling  is  being  done,  operating  the  table  with  the  left  hand 
lever.  As  soon  as  one  cut  is  taken,  the  operator  draws  the 
table  from  the  milling  cutters  and  swivels  the  fixture  with 
his  right  hand  into  a  position  at  right  angles  to  that  formerly 
occupied.  The  second  cut  is  then  taken,  and  after  again 
drawing  the  fixture  from  the  cutters,  he  depresses  his  right 
hand  thus  releasing  the  grip  on  the  work.  It  is  thus  thrown 
out  and  a  new  piece  held.     The  milling  is  done  on  a  Carter  & 
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Fig.    2.     Construction    of    Straddle   Milling   Fixture 

Hakes  hand  milling  machine.  The  operator  is  allowed  to 
make  $1.75  per  day,  and  he  gets  four  cents  per  gross  for  doing 
the  work.  Therefore  it  will  be  seen  that  approximately  forty- 
four  gross  or  over  6300  pieces  represents  a  day's  work,  and 
the  fixture  cost  less  than  eight  dollars  to  build!       C.  L.  L. 


SELECTION   OF  WHEELS   FOR  CYLIN- 
DRICAL GRINDING 

BY  C     H    NORTON* 

I  have  read  with  interest  an  article  by  F.  B.  Jacobs  in  the 
October  number  on  the  selection  of  wheels  for  grinding.  It 
would  be  interesting  to  some  of  us  who  are  following  for  our 
life's  work,  and  have  been  at  it  for  thirty  years,  the  grinding 
of  cylindrical  and  other  kinds  of  grinding  wheel  work  to 
know  just  w'hat  Mr.  Jacobs'  connection  with  grinding  is. 

I  am  aware  that  many  times — perhaps  always — it  is  very 
difficult  to  make  clear  to  the  novice  certain  truths  in  regard 
to  any  specialty,  and  I  will  refrain  from  starting  an  argu- 
ment in  M.\(iii.NEKy  in  regard  to  this,  for  the  reason  that  the 
subject  is  so  deep  and  has  connected  with  it  so  many  things 
that  must  be  understood  by  both  parties  in  the  discussion 
before  any  good  can  come  from  such  a  discussion.  I  will, 
however,  state  as  positively  as  Mr.  Jacobs  has  that  the  depth 
of  cut,  work  speed,  width  of  wheel,  etc.,  do  have  a  very 
marked  effect  upon  the  grade  and  grain  of  wheel  for  any 
kind  of  grinding — both  in  finishing  and  production. 

In  another  place  Mr.  Jacobs  seems  to  discredit  nearly  all 
grinding  wheel  makers  and  grinding  machine  makers  because 
one  grinding  wheel  maker  says  you  should  finish  with  a  fast 
work  speed  and  another  says  that  you  should  finish  with  a 
slow  speed.  I  do  not  know  where  he  got  the  idea  that  the 
.Norton  Grinding  Co.  said  you  should  finish  with  a  slow 
speed.  I  never  said  so,  but  did  say  and  will  say  now  that  in 
il  great  many  cases  grinding  with  a  slow  work  speed  is  a  very 
good  way  to  finish,  and  in  order  that  the  readers  may  not  be 
rcmfused  about  this,  I  will  state  that  It  is  an  absolute  truth 
that  you  can  finish  work  both  ways  if  you  want  to.  The 
reasons  for  selecting  a  slow  or  a  fast  speed  at  different  times 
i:in  bo  understood  by  no  one  except  those  who  are  thor- 
oughly familiar  with  tho  art  of  grinding,  and  there  probably 
is  not  space  enough  in  one  issue  of  MAriiiNEHY  to  contain  a 
thorough  description  of  the  art  of  grinding. 

These  discussions  I  consider  fruitless  and  misleading,  and 
il  la  questionable  whether  your  readers  are  benefited  by 
thorn,  simply  because  no  one  writer  can  understand  every- 
thing; and  that  is  one  great  reason  why  I.  even  after  thirty 
v.'iirs  of  oxperlonce,  have  refrained  from  writing  oftentimes 
upon  this  subject.  I  realize  that  I  learn  something  every  day 
iind  also  that  your  readers,  looking  from  different  viewpoints, 
will  be  very  likely  to  misconstrue  what  Is  written.  The  art 
•  'f  grinding  Is  broader  In  its  scope  than  the  art  of  turning, 
pinning,  boring  or  almost  any  of  the  machine  operations,  and 
it  has  not  yet  been  reduced  to  a  science.  But  there  are  certain 
truths  which  are  settled  probably  forever,  and  one  of  these  Is 
that  the  depth  of  cut  and  surface  speed  of  work  do  affect  the 
grade  and  grain  of  tho  wheel. 

•  Mrrhanlcil     Knglnerr    wltli    llii>    Norton    Orlnding    Co..    Worcester.     Maw. 
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FLUXES    FOR    WELDING— MAKING    WELDS    WITH    OXY-ACETYLENE    TORCH- WELDING    ALUMINUM-ZINC    ALLOYS 


BY    FOREMAN    JOINTER 


THE  term  "autogenous"  used  in  soldering  or  welding  is 
one  whicli  is  largely  misapplied,  except  in  the  case  of 
jointing  lead,  iron  and  steel.  When  the  process  is  ap- 
plied to  aluminum  a  flux  is  absolutely  necessary  (a  flux  is 
also  commonly  used  with  iron) ;  hence  the  use  of  the  word 
"autogenous"  is  not  quite  accurate,  although  it  has  come  to 
be  generally  accepted.  The  terms  "autogenous  soldering" 
and  "autogenous  welding"  are  somewhat  similar,  and  vari- 
ously applied;  hence  the  need  of  a  modern  mechanical  dic- 
tionary. Autogenous  soldering  or  welding  is  sometimes 
spoken  of  as  something  modern,  but  as  a  matter  of  fact,  the 
Romans  used  it  a  century  or  two  B.  C.  for  the  jointing  of  lead 
pipes.  However,  the  process  of  autogenous  soldering  or  weld- 
ing by  means  of  the  oxy-acetylene  blowpipe  only  dates  back 
to  the  year  1900. 

Autogenous  soldering,  in  the  writer's  opinion,  is  a  form 
of  welding  in  which  the  surfaces  to  be  united  are  actually 
fused  or  melted,  thereby  causing  them  to  flow  together  so  as 
to  form  a  strong  union.  The  process  is  thus  more  akin  to 
welding  than  to  soldering  proper;  hence,  in  this  article  it 
will  be  defined  as  welding.  Until  the  method  of  jointing 
aluminum  by  autogenous  welding  was  perfected,  its  use  was 
more  or  less  restricted  to  those  cases  where  jointing  was  of 
no  great  importance,  or,  not  needed,  but  with  the  introduc- 
tion of  the  oxy-acetylene  system  of  blowpipe  welding,  the  In- 
dustrial applications  of  aluminum  have  received  an  enorm- 
ous impetus,  and  it  has  not  only  supplanted  other  metals  but 
various  other  materials  in  many  branches  of  modern  In- 
dustries. The  welding  of  aluminum  joints,  obviously,  makes 
a  much  stronger  and  more  intimate  union  than  soft  solder- 
ing, no  interposition  of  any  foreign  metal  being  employed; 
hence  the  expansion  and  contraction  of  the  finished  part  is 
uniform.  This  method  is  now  extensively  employed,  as  satis- 
factory welded  joints  are  obtainable  readily.  It  had  long 
been  recognized  that  this  was  the  most  hopeful  direction  In 
which  to  experiment,  because  such  joints,  containing  as  they 
do  nothing  but  aluminum,  would  be  as  free  from  subse- 
quent galvanic  action  as  the  metal  itself;  but  the  difl5culty 
met  with  was  in  removing  the  oxide  with  which  the  metal  is 
normally  coated.  However,  this  has  now  been  overcome  by 
the  employment  of  suitable  fluxes  which  have  been  put  on 
the  market.  These  vary  considerably  in  quality,  but  several 
good  fluxes  now  obtainable  are  capable  of  dissolving  the  film 
of  oxide  and  permit  the  parts  of  the  metal  to  flow  satis- 
factorily together.  The  credit  of  having  first  welded  alum- 
inum must  be  conceded  to  the  firm  of  Heraeus  in  Hanau,  Ger- 
many, who  exhibited  at  the  Paris  International  Exposition  in 
1900  a  number  of  aluminum  articles  which  had  been  welded 
by  means  of  a  special  process  (German  patent  118,868). 
Fluxes  for  Welding  Aluminum 
In  welding  aluminum  the  most  important  factor  in  the 
process  is  the  flux  which  performs  the  function  of  dissolving 
the  oxide  at  the  low  melting  point  of  the  metal  and,  at  the 
same  time,  protects  the  hot  metal  from  contact  with  the  air. 
To  produce  a  flux  that  will  remove  the  oxide  film  has  not 
been  a  simple  problem  to  the  chemist  and  engineer,  and  only 
during  the  last  few  years  have  such  fluxes  been  obtainable. 
When  it  is  explained  that  while  the  melting  point  of  metallic 
aluminum  is  657  degrees  C,  that  of  the  oxide  is  nearly  3000 
degrees  C,  the  difficulty  of  this  problem  no  doubt  will  be 
appreciated.  As  in  the  case  of  soft  soldering,  the  rapidity  with 
which  the  flux  acts  is  an  important  factor  in  its  utility. 

Many  fluxes  for  welding  aluminum  are  employed  with 
satisfactory  results,  consisting  chiefly  of  the  following  In- 
gredients in  varying  proportions:  aluminum  chloride, 
lithium  chloride,  potassium  chloride,  sodium  chloride,  and 
calcium  chloride;  also  aluminum  fluoride,  calcium  fluoride, 
potassium  fluoride,  etc. 


•  For  articles  on  this  and  kindred  subjects,  see  "Soldiriiig  and  Erasing 
Aluminum."  December,  1914;  "Electrical  Soldering,"  June.  1914;  "Auto- 
genous Welding  or  Autogenous  Soldering,"  April,  1914;  "Manufacture  of 
Tubing  by   Autogenous   Welding"    and   articles  referred    to,   January.    1912. 


Welding-  Aluminum  with  Oxy-acetylene  Torch 

In  welding  aluminum  with  the  oxy-acetylene  blowpipe,  it 
is  essential  that  the  acetylene  and  the  oxygen  used  must  be 
in  a  state  of  high  purity,  as  at  the  great  temperature  of  the 
welding  flame,  aluminum  tends  to  absorb  nitrogen,  and  it  this 
impurity  exists  in  the  oxygen  it  will  render  the  work  brittle 
and  unreliable.  It  is  known  to  those  who  have  attempted  to 
weld  aluminum  by  means  of  the  oxy-acetylene  flame,  that 
when  two  pieces  of  the  metal  are  to  be  welded  together  at 
their  edges,  the  melted  parts  do  not  flow  together  properly, 
as  in  the  case  of  iron  where  the  melting  point  of  the  oxide 
is  lower  than  that  of  the  metal.  The  molten  aluminum 
spreads  in  spherical  form  under  the  influence  of  the  welding 
flame.  These  metallic  pellets  consist  of  pure  aluminum  within 
a  coating  of  alumina  (oxide  of  aluminum)  which  has  great 
power  of  resistance  to  the  flame,  and  on  cooling,  the  edges 
of  the  metal  remain  unjoined;  hence  the  need  of  a  flux  to 
remove  the  oxide  film  and  permit  the  fused  metal  to  flow 
satisfactorily  together. 

When  welding  aluminum,  it  is  essential  to  guard  against 
undue  expansion  and  contraction  by  preheating  and  anneal- 
ing efliectively.  The  low  temperatures  dealt  with  when  weld- 
ing aluminum  make  the  preheating  easy,  but  care  must  be 
taken  not  to  exceed  the  fusion  temperature,  as  the  fluidity 
of  aluminum  necessitates  the  employment  of  great  dexterity 
to  prevent  the  deformation  of  the  metal  under  the  blowpipe. 
When  melting  new  metal  for  filling  the  joint,  on  aluminum 
\s  inch  in  thickness  or  more,  one  end  of  the  feeder  should  be 
constantly  submerged  in  the  molten  metal  in  the  welding 
groove.  By  this  method,  an  experienced  welder,  by  judicious 
and  rapid  movement  of  the  blowpipe  flame,  can  completely 
prevent  burning  and,  at  the  same  time,  effect  a  perfect  weld. 
It  must  be  remembered,  however,  that  the  fusion  point  of 
this  metal  is  very  low;  hence  the  welding  fiame  should  be 
kept  further  away  from  the  metal  than  is  usually  the  case 
when  welding  iron  or  steel.  The  flame  should  be  so  ad- 
justed as  to  furnish  a  slight  excess  of  acetylene. 

When  welding  small  articles  by  the  oxy-acetylene  welding 
flame,  the  operator  is  confronted  with  several  difficulties, 
especially  if  the  articles  are  manufactured  of  sheet  aluminum, 
as  the  expansion  and  contraction  due  to  temperature  changes 
is  very  rapid;  therefore,  the  operator  must  guard  against  dis- 
tortion of  the  work.  Holes  are  also  liable  to  be  made  in  thin 
metal,  particularly  if  due  care  is  not  taken,  although  an 
experienced  aluminum  welder  can  effect  satisfactory  welds  in 
sheet  aluminum  0.008  inch  in  thickness. 

Some  specimens  of  sheet  aluminum  which  have  been  joined 
by  autogenous  welding  are  shown  in  Fig.  1.  The  aluminum 
sheet  A  is  0.064  inch  thick  and  was  welded  by  a  beginner, 
with  the  oxy-acetylene  torch.  The  weld  B  has  a  good  ap- 
pearance on  the  top  surface,  but  thorough  fusion  has  not  oc- 
curred. Good  fusion  welds  are  shown  at  C  and  D;  the 
aluminum  sheet  C  is  0.04S  inch  thick,  and  D.  0.116  inch  thick. 
The  flanged  weld  E  was  improperly  made;  thickness  of 
aluminum,  0.04S  inch.  The  flanged  weld  F  was  properly 
made  and  afterward  hammered. 

When  making  a  butt-weld  on  thin  sheet  aluminum  it  will 
be  found  advantageous,  if  the  position  of  the  work  is  suit- 
able, before  abutting  and  jointing  the  two  pieces,  to  turn  the 
edges  up  at  right  angles  so  as  to  form  sufficient  excess  of 
metal  for  filling  in  the  joint.  By  this  method  it  will  clearly 
be  seen  that  heterogeneous  metal  does  not  enter  the  weld, 
the  joint  being  entirely  composed  of  metal  identical  with 
the  surfaces  to  be  joined.  Feeders  of  doubtful  quality  should 
be  avoided. 

Tests  of  welds  effected  by  the  oxy-acetylene  process  on 
commercial  sheet  aluminum  0.094  inch  thick  have  recently 
been  made.  These  welds  were  very  brittle,  although  they  had 
been  made  by  an  expert  in  welding  sheet  aluminum.  The 
feeder  used  as  added  metal  was  pure  aluminum,  and  the  de- 
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oxidizing  flux  employed  had  never  given  rise  to  such  a  dif- 
ficulty previously.  The  abnormal  brittleness  found  In  the 
welded  test-pieces,  it  was  concluded,  was  attributable  to  the 
impurities  in  the  metal.  This  brittleness  is  also  found  in 
pure  sheet  aluminum,  although  in  a  somewhat  lesser  degree. 
It  is  known  that  in  the  process  of  welding,  internal  strains 
are  Inevitably  set  up.  the  physical  and  mechanical  proper- 
ties of  the  metal  being  altered;  therefore,  in  order  to  obtain 
a  perfect  and  homogeneous  weld  it  is  desirable  to  reheat  the 
metal  from  450  to  500  degrees  C.  This  causes  molecular  re- 
arrangement to  take  place  within  the  metal  and  sets  up 
greator   homogeneity   in   the   weld   zone,   thus  eliminating  the 


Fig.    1.      (A)    Weld    made    oy    Beginner.      (B)    Fusion    not    Tho 
(C)    A    Good   Weld   on    0.048-inch    Stock.      (D)    A    Good    Weld    on 
0.116-inch    Stock.       (E)     FUnged     Weld    improperly    done. 
(F)    A    Hammered    Flanged    Weld 

effect  of  the  excessively  rapid  heating  undergone  during  the 
welding  process,  and,  consequently,  improving  the  quality  of 
the  metal. 

The  success  of  welding  aluminum  autogonously  depends  to 
a  great  extent  on  the  intelligence  and  ability  of  the  operator. 
It  Is  possible  for  a  competent  welder,  at  his  own  discretion, 
to  give  a  greater  or  less  strength  to  the  welded  part,  and  for 
this  reason  it  is  impossible  to  draw  conclusions  from  the 
work  of  one  operator  as  to  the  work  of  another.  An  expert 
In  aluminum  welding  Is  distinguishable  by  his  tact  in  the 
preparation  of  the  surfaces  to  be  welded;  judgment  in  pre- 
heating and  reheating  (or  annealing)  of  the  work;  the 
choice  of  a  well  constructed  blowpipe;  the  determination  and 
maintenance  of  the  correct  proportions  of  oxygon  and 
acetylene  Issuing  from  the  nozzle  of  tho  blowpipe;  in  the 
entire  application  of  the  system;  the  estimation  of  the  area 
to  be  fused  In  each  partial  operation;  the  manipulation  of 
the  welding  flame  at  the  right  moment  when  fusion  has  pro- 
ceeded so  far  that  complete  welding  Is  assured;  the  dex- 
terity In  preventing  the  deformation  of  the  metal  under  tho 
blowpipe;  and  lastly,  the  rapidity  and  ease  of  the  operation, 
thereby  preventing  tho  overheating  of  the  metal  and  the 
avoidance  of  burnt  welds. 

The  writer  has  often  seen  oxy-acetylene  welding  rarrlcd 
out  efflolontly  on  Iron  and  steel  by  expert  workmen,  who. 
when  transferred  to  tho  welding  of  aluminum,  producod  un- 
satlsfnctory  work  until  they  became  proflrlont  with  tho  metal. 
Welding  operators  frequently  undertako  work  on  aluminum 
and  \ta  alloys  without  sufflclent  oxporlonoe  and  fall  In  con- 
Bequcnce. 

Weldlnif  AUimlnum-Zlnr  Alloys 

Alloys  of  aluminum  and  zino  prosont  much  tho  same  dif- 
ficulties as  arc  cncountorod  In  welding  tho  puro  metal.  These 
alloys  are  now  extensively  used  In  the  automobile,  aeronau- 
tical and  kindred  industries  where  strength  combined  with 
lightness  Is  a  necessity.  As  with  the  pure  metal,  preheating 
and   effortlvo  annealing  are  essontlnl.     A   typical   automobile 


repair  job  is  shown  in  Fig.  2,  which  illustrates  the  crank- 
chamber  or  gear-case.  The  upper  view  shows  the  fractured 
gear<ase,  whereas  the  lower  view  shows  the  same  case  re- 
paired by  autogenous  welding.  In  actual  operation,  the  cor- 
rect method  is  to  preheat  tne  article  before  welding,  to  about 
400  or  450  degrees  C,  but  the  heating  should  be  done  slowly 
so  as  to  obviate  ruptures  from  unequal  expansion. 

Breakages  during  heating  and  cooling  must  be  avoided, 
more  so  than  in  the  case  of  pure  aluminum,  for  between  500 
and  S.iO  degrees  C.  the  alloys  become  triable  and  their 
tenacity  practically  disappears;  without  proper  support  a 
portion  may  easily  break  off  during  the  heating  process. 
Another  advantage  of  preheating  is  that  oily  and  fatty  mat- 
ters are  expelled;  these  are  often  retained  by  the  metal  in 
considerable  quantity  owing  to  its  porosity.  When  a  repair 
is  carried  out  too  soon,  the  oil  carbonizes  and  adheres  to  the 
edges  of  the  metal  to  be  welded,  thus  impeding  proper  coher- 
ence of  the  two  surfaces  to  be  joined. 

During  the  welding  process  a  special  flux  should  be  used, 
which  breaks  down  the  oxide,  and  prevents  oxidation  of  the 
metal  when  under  fusion.  A  compound  containing  the 
chlorides  of  potassium,  lithium,  sodium  and  other  elements 
performs  this  function  with  success;  many  good  fluxes  are 
on  the  market.  A  typical  patent  flux  consists  of  60  parts 
potassium  chloride.  6  parts  cryolite  (an  aluminum  sodium 
double  fluoride),  and  30  parts  calcium  chloride,  but  the  pro- 
portions might  be  varied  within  considerable  limits. 

The  added  metal  should  have  practically  the  same  com- 
position as  the  material  being  welded.  The  necessary  alloys 
of  aluminum  and  zinc  are  not  always  readily  obtainable  as 
feeders,  especially  in  the  form  of  strips,  which  are  prefer- 
able, so  that  many  operators  use  pure  aluminum  during  the 
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welding  process.  However,  the  adding  of  molten  metal  from 
feeders  of  pure  aluminum  should  be  strictly  avoided;  this  if 
an  alloy  containing,  say  25  per  cent  of  zinc,  is  being  welded 
Its  melting  point  will  bo  approximately  50  degrees  C.  lower 
than  that  of  tho  nlunilnuui  added,  the  result  being  increased 
difldculty  in  working,  and  incohoroncy  of  the  parts  rather 
than  a  true  autogenous  weld.  Moreover,  if  puro  aluminum 
is  used  the  weld-zone  will  be  softer  and  more  flexible  than 
tho  rest  of  the  work,  and  this  lesser  resistance  is  a  defect 
which  should  be  avoided.  In  addition,  the  weld-zone.  If  too 
soft,  will  bo  almost  certain  to  break  o\it  again,  and  It  is  es- 
sontlnl that  the  added  metal  should  contain  a  percentage  of 
zinc,  so  that  the  woldzono  will  have  a  hardness  approxi- 
mately equal  to  that  of  the  rest  of  the  article.  The  con- 
ditions ns  stated  should  be  observed  as  nearly  as  possible  If 
one  wishes  to  obtain  a  truo  autogenous  wold.     It  will  be  gath- 
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ered  from  the  foregoing  that  perfect  welds  are  thus  readily 
attained  in  aluminum  and  the  aluminum-zinc  alloys  by  those 
having  adequate  knowledge  of  how  to  employ  this  new  art 
correctly. 

Practical  Hints  on  Autogenous  'Welding-  of  Aluminum 

1.  To  weld  aluminum  properly  and  to  make  a  thoroughly 
sound  and  homogeneous  joint,  requires  skill  and  training  and 
a  knowledge  of  how  to  design  and  prepare  the  work  for 
being  welded,  as  well  as  to  make  the  weld. 

2.  In  order  to  obtain  the  best  results  in  welding  aluminum, 
it  is  essential  that  the  acetylene  and  the  oxygen  should  be  in 
a  state  of  high  purity.  Acetylene  obtained  from  practically 
all  small  generators  is  impure. 

3.  Before  attempting  to  weld,  see  that  the  blowpipe  is  in 
good  order,  and  that  the  tubing  is  sound  and  securely  fixed; 
also  that  the  regulator  on  the  oxygen  cylinder  is  in  proper 
working  order  and  passing  gas  without  fluctuation. 

4.  Be  sure  to  have  an  ample  supply  of  acetylene  and  oxygen 
before  beginning  to  weld,  as  it  is  injurious  to  the  weld  to  stop 
in  the  middle  of  the  operation. 

5.  Remember  that  the  melting-point  of  the  oxide  of 
aluminum  is  not  only  much  higher  than  that  of  the  metal, 
but  it  is  also  heavier  than  the  molten  aluminum. 

6.  Wear  suitable  glasses  (smoked  or  colored)  when  weld- 
ing, in  order  to  avoid  serious  injury  to  the  eyesight. 

7.  In  order  to  relieve  the  metal  from  internal  strains  due 
to  welding,  preheating  and  reheating  (or  annealing)  should 
be  properly  effected.  These  operations  should  be  carried  out 
in  the  absence  of  air,  and  where  possible  in  a  special 
furnace.  When  preheating  and  reheating,  take  the  necessary 
precautions  to  avoid  melting  the  metal;  when  heated  above 
500  degrees  C.  aluminum  becomes  fragile  and  is  very  easily 
deformed  under  its  own  weight. 

8.  Thoroughly  clean  the  surface  and  edges  of  the  metal 
where  the  welding  is  to  be  done,  to  avoid  the  impurities 
which  set  up  automatic  disintegration  in  the  line  of  welding. 

9.  It  should  not  be  assumed  that  a  blowpipe  of  any  size 
is  suitable  for  all  thicknesses  of  aluminum;  it  is  most  es- 
sential to  select  a  blowpipe  of  the  right  size.  A  blowpipe 
consuming  50  liters  (1.76  cubic  foot)  or  even  25  liters  (0.88 
cubic  foot)  of  acetylene  per  hour  can  be  employed  satis- 
factorily on  sheets  1/16  inch  in  thickness,  whereas  aluminum 
Yi  inch  thick  requires  a  blowpipe  consuming  700  to  800  liters 
(24.7  to  28.2  cubic  feet)  per  hour. 

10.  Do  not  attempt  to  weld  without  a  flux;  in  spite  of  all 
precautions  that  may  be  taken,  a  weld  made  without  a  flux 
is  never  perfectly  homogeneous.  It  is  only  by  employing  a 
suitable  flux  which  will  cause  the  oxide  to  dissolve  at  the 
same  temperature  as  the  aluminum  becomes  molten,  that  a 
perfect  weld  can  be  obtained. 

11.  When  making  up  powders  to  be  used  for  fluxes,  thor- 
oughly dry  the  ingredients,  so  as  to  avoid  their  combination 
with  each  other  and  their  shriveling  up  under  the  action  of 
the  blowpipe.  (Unfortunately  the  best  fluxes  are  hygro- 
scopic and  should  be  powdered  before  use  as  they  are  liable 
to  become  granulated). 

12.  The  flux  should  not  be  thrown  on  the  weld  in  excess, 
as  the  brazier  does  when  brazing  copper  or  brass;  it  should 
be  added  from  the  welding  rod,  by  first  warming  the  rod  with 
the  blowpipe  flame,  then  dipping  it  into  the  vessel  containing 
the  flux,  which  readily  adheres  to  the  rod.  It  will  then  flow 
ahead  of  the  blowpipe  flame  and  "prepare"  the  metal. 

13.  Aluminum  is  not  as  readily  welded  as  iron.  In 
aluminum  welding  it  is  essential  to  remove  the  refractory 
oxide  with  which  the  metal  is  normally  coated.  The  fluidity 
of  melted  aluminum  is  very  great. 

14.  Do  not  be  discouraged  if  you  have  successfully  welded 
iron  and  have  attempted  to  weld  aluminum  and  failed;  in 
order  to  obtain  autogenous  welds  on  aluminum  a  different 
mode  of  procedure  is  necessary.  An  iron  welder  generally 
finds  it  diflBcult  to  learn  aluminum  welding,  since  aluminum 
is  to  him  a  strange  metal. 

15.  In  a  perfect  weld  the  junction  of  the  two  pieces  should 
have  the  same  chemical  composition  and  the  same  physical 
properties  as  the  joined  pieces.  No  line  of  demarkation 
should  be  visible  under  the  microscope. 


16.  When  preparing  sheets  or  plates  Ys  inch  in  thickness 
or  more,  bevel  the  edges.  The  width  of  the  V  formed,  when 
the  edges  are  together,  should  be  at  least  as  great  as  the 
thickness  of  the  work;  the  beveling  should  be  done  right  to 
the  bottom  edge,  so  as  to  enable  the  metal  to  be  melted 
throughout  its  entire  thickness. 

17.  The  diameter  of  a  welding  rod  should,  preferably,  be 
about  equal  to  the  thickness  of  the  metal.  In  practice, 
feeders  above  U  inch  in  diameter  are  not  advisable.  A  very 
useful  form  of  feeder  is  an  aluminum  rod  with  a  core  of  the 
welding  flux  down  the  center,  making  the  welding  metal 
self-fluxing. 

18.  The  welding  of  thin  sheets  is  facilitated  by  flanging 
the  edges;  the  depth  of  the  flange  formed  should  slightly 
exceed  the  thickness  of  the  metal,  so  as  to  form  an  excess  of 
metal  at  the  joint  to  serve  for  fllling  in  without  any  additional 
metal. 

19.  When  using  feeders  on  thin  welds  it  is  preferable  to 
hold  the  feeder  in  front  of  the  blowpipe  in  the  direction  of 
the  edges  to  be  welded;  it  is  also  essential  for  the  flame  to 
be  held  practically  perpendicular  to  the  work,  pointing 
slightly  in  the  direction  of  travel.  The  apex,  or  outer  ex- 
tremity, of  the  white  jet  of  the  flame  should  be  kept  some 
distance  from  the  work,  depending  on  the  thickness  to  be 
welded. 

20.  When  welding  aluminum  Ys  inch  in  thickness  or 
more,  the  feeder  and  the  edges  to  be  joined  should  be  melted 
simultaneously.  On  no  account  must  globules  from  the  feeder 
fall  onto  the  surface  of  the  work. 

21.  Never  use  a  steel  tool  to  clear  the  hole  in  the  nozzle 
of  the  blowpipe  should  it  be  obstructed  at  any  time,  because 
it  is  likely  to  damage  it;   copper  wire  should  be  employed. 

22.  The  experienced  operator,  when  welding  thin  sections 
of  aluminum,  displays  his  skill  by  raising  the  flame  just  at 
the  moment  when  fusion  has  proceeded  so  far  that  comp'.ete 
welding  is  assured. 

23.  Thoroughly  cleanse  by  brushing,  the  lines  of  the  weld- 
ing and  adjacent  surfaces  in  clean  warm  water,  so  as  to  re- 
move completely  the  effects  of  the  flux,  which  otherwise  would 
set  up  corrosion  of  the  metal. 

24.  When  possible,  cold  hammering  and  annealing  im- 
prove the  line  of  welding.  Do  not  allow  cavities  to  form  in 
the  weld,  as  they  diminish  the  strength  of  the  joint  consider- 
ably. A  good  fusion  weld  seldom  breaks  at  the  point  of 
welding. 

25.  The  alloys  of  aluminum  and  zinc  present  the  same 
difiiculties  as  pure  aluminum;  the  operator  must  use  the  same 
flux,  and  take  precautions  against  the  effect  of  expansion  and 
contraction  in  carrying  out  welds  on  articles  made  of  these 
materials.  After  welding  very  little  zinc  is  left  in  the  vicinity 
of  the  weld. 

26.  Pure  aluminum  should  not  be  used  for  welding 
aluminum  and  zinc  alloys,  as  the  pure  metal  does  not  give  a 
perfect  weld,  the  welded  zone  being  more  flexible,  but  much 
softer  than  the  rest  of  the  material. 

27.  Good  results  cannot  be  obtained  if  the  metal  is  welded 
in  a  dilatory  manner;  welds  on  aluminum  should  be  ex- 
peditiously executed  from  the  moment  the  first  fusion  is  ob- 
tained, i.  ('.,  the  rate  of  travel  should  be  a  fast  uniform  one. 

*     *     * 

TALC  AS  A  LUBRICANT 
A  German  chemical  journal  contains  an  article  relating  to 
the  use  of  talc  for  lubricating  purposes.  Talc  does  not  be- 
have like  graphite  when  treated  with  tannin  solutions,  but  it 
may  be  brought  into  a  fine  molecular  state  by  heating  it 
with  ammonium  carbonate  or  by  exposing  it  for  several 
hours  to  a  current  of  dry  ammonia.  The  talc  is  afterward 
dried  in  a  vacuum.  The  treated  material  can  be  suspended 
in  water  so  that  it  is  very  difficult  to  filter  it,  and  subsides 
exceedingly  slow  in  lubricating  oils  of  medium  density. 
When  once  suspended  in  a  neutral  oil,  the  talc  does  not  sub- 
side on  heating.  The  change  in  the  character  of  the  talc  is 
attributed  to  the  absorption  of  a  minute  quantity  of  ammonia. 
From  40  to  60  per  cent  of  ordinary  talc  may  be  introduced 
into  heavy  mineral  oil,  provided  the  oil  be  added  to  the  talc 
and  the  operation  not  carried  on  in  the  reverse  manner. 
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PITCH   DIAMETERS   OF  BALL   BEARINGS 

BY    GEOROE    C     HANNEMANN* 

The    tables    presented    in    this    connection    give    the    pitch 
diameters  to  the  next  highest  0.001  inch  of  the  ball  circles  of 
*  Addresis:    Care  ot  AQbarn  Ball  BeartDg  Co.,  Rochester,  N.  T. 

TABLE  I.     PITCH  DIAMETERS  WITH  BALI^S  TOUCHING 


No. 

of 

Balls 

Diameter  of  Balls  in  Inches 

i 

A 

A 

i. 

i 

A 

5 

0  213 

0  266 

0.319 

0.373 

0.426 

0.470 

6 

0.250 

0.313 

0.375 

•0.438 

0.500 

0..563 

7 

0  289 

0  361 

0  433 

0  .505 

0  577 

0.649 

8 

0.327 

0  409 

0  490 

0..572 

0.6.54 

0.735 

9 

0  366 

0.457 

0.549 

0.640 

0.731 

0.823 

10 

0.405 

0..506 

0.607 

0.708 

0.810 

0  nil 

11 

0.444 

0 .  .555 

0.666 

0.777 

0.888 

O.ilili) 

12 

0.483 

0.604 

0.725 

0.846 

0.966 

1.0H7 

13 

0.523 

0.653 

0.784 

0.915 

1.045 

1.176 

14 

0  562 

0.703 

0.843 

0.984 

1.124 

1.264 

15 

0.602 

0.7.52 

0.902 

1.0,53 

1.203 

1.3.53 

16 

0.641 

0  801 

0.962 

1.122 

1.282 

1.442 

17 

0  681 

0.851 

1.021 

1.191 

1..361 

1..531 

18 

0.720 

0.900 

1.080 

1.260 

1.440 

1   620 

19 

0.760 

0.9.50 

1.140 

1.330 

1.519 

1 .  709 

20 

0.800 

0.999 

1.199 

1.399 

1..599 

1.798 

21 

0.839 

1.049 

1  2.59 

1.468 

1.678 

1 . 8,S« 

22 

0  879 

1.098 

1..318 

1..538 

1.7.57 

1  977 

23 

0.918 

1.148 

1.377 

1.607 

1.836 

2 .  066 

24 

0.9.58 

1.198 

1.437 

1.676 

1.916 

2.1.55 

2.-, 

0.998 

1.247 

1.497 

1.746 

1.995 

2.245 

26 

1.038 

1.297 

1.5.56 

1.815 

2.075 

2.334 

27 

1.077 

1.346 

1.616 

1.885 

2.1.54 

2.423 

28 

1.117 

1.396 

1.675 

1.9.54 

2.233 

2.512 

29 

1.157 

1.446 

1.7.S5 

2.024 

2.313 

2.602 

30 

1.196 

1.495 

1.794 

2.093 

2.392 

2.691 

81 

1.236 

1..545 

1.8.54 

2.163 

2  472 

2.781 

32 

1.276 

1.595 

1  913 

2.232 

2.. 5.51 

2.870 

33 

1.316 

1.644 

1.973 

2.302 

2.631 

2.9.59 

34 

1  355 

1.694 

2.033 

2.371 

2.710 

3.049 

35 

1  395 

1.744 

2  092 

2.441 

2.789 

3.138 

36 

1.435 

1.793 

2.152 

2.510 

2.869 

3.227 

37 

1.474 

1.843 

2.211 

2.. 580 

2.948 

3.317 

88 

1.514 

1.893 

2.271 

2.649 

3.028 

3.406 

39 

1.554 

1  942 

2.. 331 

2.719 

3.107 

3.496 

40 

1..594 

1.992 

2.390 

2.789 

3.187 

3. 585 

Morhinerii 

PITCH   DIAMETERS  WITH  BALLS  TOUCHING 


No. 
of 

niameter  of  Balls  in  Inches 

Balls 

A 

li 

i 

i 

A 

5 

0..532 

0..585 

0.6.38 

0.745 

0.8.51 

0.9.57 

6 

0.625 

0.688 

0  7.50 

0  875 

1.000 

1 .  125 

7 

0.721 

0.798 

0  865 

1.009 

1.1.53 

1.297 

8 

0.817 

0.899 

0.980 

1.144 

1.307 

1.470 

9 

0.914 

1.006 

1.097 

1.280 

1.462 

1 .  645 

10 

1.012 

1.113 

1.214 

1.416 

1.619 

1  S21 

11 

1.110 

1.221 

1.332 

1..5.53 

1.775 

1   »!I7 

12 

1.208 

1..329 

1.449 

1.691 

1.932 

2   174 

18 

1.306 

1.437 

1..567 

1.829 

2.090 

2.351 

14 

1.405 

1..545 

1.686 

1.967 

2.247 

2  52s 

15 

1..504 

1.6.54 

1.804 

2.105 

2.405 

2.706 

16 

1.602 

1.763 

1.923 

2.243 

2.563 

2.NN4 

17 

1.701 

1.871 

2.041 

2.881 

2.722 

3  062 

18 

l.H(K) 

1  080 

2.160 

2.. 520 

2.880 

3.2-10 

10 

1.899 

2.(t89 

2  279 

2.6.59 

8.038 

3.418 

20 

1  9J»8 

2.198 

2.398 

2.797 

3.197 

3.. 596 

21 

2.097 

2.307 

2  517 

2.930 

3  355 

3.775 

22 

2  196 

2.416 

2.636 

3.075 

8.514 

3 .  5153 

23 

2.295 

2  525 

2.7.54 

3.218 

8  672 

■1    131 

24 

2.395 

2  684 

2.873 

3.852 

8.831 

4  310 

Vi 

2.494 

2.743 

2  908 

8.491 

8.090 

4    iNlt 

2fl 

2  593 

2  H.52 

3  112 

8  080 

4   149 

4  Ii67 

27 

2  692 

2  961 

8.281 

8.769 

4.307 

4  MUI 

2M 

2.792 

3  (»71 

8.350 

8. 908 

4.40<l 

5  (124 

20 

2.H91 

3.181 

8.470 

4  (M8 

4.620 

5  2tM 

«<> 

2.990 

3  2K0 

8.5HH 

4  186 

4.784 

5 .  3M2 

81 

3.  OHO 

8  308 

8.707 

4.325 

4  943 

5  .-,61 

82 

8  1N0 

8  nOH 

8  82fl 

4.464 

5  102 

5.739 

83 

3  28H 

8  617 

8.940 

4  008 

5.261 

5.91M 

84 

8.887 

8  726 

4  065 

4  742 

5  419 

0  007 

85 

8  487 

8  885 

4  1N4 

4  8H1 

5,578 

0  276 

86 

8  5HA 

8  045 

4.'MK^ 

5  020 

5.787 

6    (54 

37 

3  OmT, 

4.054 

4.422 

5  150 

5.896 

6  633 

8M 

8  7H.5 

4  163 

4.542 

5.298 

0.055 

6  SI2 

89 

a  MH4 

4  272 

4  Bfll 

R  48H 

6  814 

0  991 

1't 

1  >"i 

(i  :!::i 

7.170 

ball  bearings  with  the  balls  touching.  To  use  these  tables  in 
the  design  of  ball  bearings  of  the  "noiseless"  type,  an  allow- 
ance of  from  0.0003  to  0.001  inch  per  ball  should  be  added  to 
the  diameters  here  given,  depending  on  the  size  of  bearing 
balls  to  be  used. 

TABLE  III.     PITCH  DLAMETEBS  WITH  BALLS  TOUCHING 


ol 
Balls 

Diameter  of  Balls  in 

Inches 

1 

J 

n       1        I 

u       1        ,       1 

5 

1.064 

1.170 

1.276 

1.383 

1.489 

6 

1.2.50 

1.375 

1..500 

1.625 

1.750 

7 

1.441 

i..5a5 

1.729 

1.873 

2.017 

8 

1  634 

1.797 

1.960 

2.124 

2.287 

9 

1.828 

2.011 

2.193 

2  376 

2.559 

10 

2.023 

2.225 

2.428 

2.630 

2.832 

11 

2.219 

2.441 

2.663 

2.884 

3.106 

12 

2.415 

2.6.57 

2.898 

3.140 

3.882 

13 

2.612 

2  873 

3.134 

3.396 

3.657 

14 

2.809 

3.090 

3.371 

3.6.52 

3.933 

15 

3.007 

3.307 

3.608 

3.908 

4.209 

16 

3.204 

3.. 525 

3.845 

4.165 

4.486 

17 

3.402 

3.742 

4.082 

4.422 

4.762 

18 

3.600 

3.960 

4.320 

4.680 

5.039 

19 

3.798 

4.177 

4.. 5.57 

4.937 

5.317 

20 

3.996 

4.395 

4.795 

5.194 

5.594 

21 

4.194 

4.613 

5.033 

5.453 

5.871 

22 

4.392 

4.831 

5.271 

5.710 

6  149 

23 

4.. 590 

5  049 

5. 508 

5.967 

6  426 

24 

4.789 

5.268 

5  746 

6  225 

6.704 

25 

4.987 

5  486 

5.985 

6.483 

6.982 

26 

5.186 

5.704 

6.223 

6.741 

7.260 

27 

5.. 384 

5.922 

6.461 

6.999 

7.538 

28 

5.. 583 

6.141 

6.699 

7.257 

7  815 

29 

5.782 

6  361 

6.939 

7.517 

8.095 

30 

5.980 

6.. 578 

7.176 

7.773 

8.371 

31 

6.178 

6  796 

7.414 

8.032 

8.649 

32 

6.377 

7.015 

7.6.52 

8.290 

8.928 

33 

6  576 

7  233 

7.891 

8.548 

9.206 

34 

6.774 

7.452 

8.129 

8.806 

9.484 

35 

6.973 

7  670 

8.367 

9.065 

9  762 

36 

7.172 

7.889 

8.606 

9.323 

10.040 

37 

7  370 

8  107 

8.844 

9.581 

10.318 

38 

7  569 

8  326 

9.083 

9.840 

10  596 

39 

7.768 

8  .544 

9.321 

10.098 

10.875 

40 

7.966 

8.703 

9.. 560 

10.3.56 

11.1,53 

l/.lr»,nrrv 

TABLE   IV.     PITCH   DIAMETERS   WITH   BALLS  TOUCHING 


No. 

of 

Balls 

niameter  of  Balls  in 

Inch>^ 

n 

1 

11 

li 

U 

5 

1.595 

1.702 

1.914 

2.127 

2.551 

6 

1.875 

2.000  % 

2.2.50 

2.500 

3.000 

7 

2.161 

2.305 

2.. 593 

3.881 

3.458 

8 

3.450 

2.614 

2.940 

3.267 

3.920 

9 

2.743 

2.924 

3.290 

3.655 

4.387 

10 

3.034 

3.237 

3.641 

4.046 

4.855 

11 

3.328 

3.550 

3.994 

4.437 

5  325 

12 

3.623 

3.864 

4.347 

4.830 

5.796 

13 

3.918 

4.179 

4.701 

5.224 

6.368 

14 

4.214 

4.494 

5.056 

5.618 

6.741 

15 

4.510 

4.810 

5.411 

6.013 

7.215 

16 

4.806 

5.120 

5.767 

6.408 

7.689 

17 

5.103 

5.443 

6.128 

6.803 

8.164 

IH 

5.399 

5.7.59 

6.479 

7.200 

8.639 

19 

5.696 

6.070 

6.885 

7.. 595 

9.114 

20 

5.993 

6.393 

7.193 

7  991 

9.589 

21 

6  291 

6.710 

7.549 

8.387 

10.065 

22 

6  .5«8 

7.027 

7  906 

8.784 

10.541 

23 

0.885 

7.344 

8  203 

9.180 

11.016 

24 

7.l8;j 

7 .  063 

8.610 

0.577 

11.402 

25 

7.481 

7.079 

8.077 

0.074 

11.969 

26 

7.778 

8.297 

9.334 

10.371 

12.445 

27 

8.076 

8.614 

9.601 

10.768 

12  921 

28 

8.374 

8.032 

10.048 

11.165 

13.898 

29 

H.073 

0.2.53 

10.408 

11.564 

13.877 

30 

8.IHI9 

0.567 

10.76:1 

11.900 

14.351 

31 

9.207 

0.8M 

11.121 

12.:i.56 

14.827 

32 

0..5fl5 

10.203 

11.478 

12.753 

15.304 

83 

0.86:1 

10.521 

11.836 

18.151 

15.781 

34 

10.101 

10.83H 

12.103 

13. .548 

16  257 

35 

10  4.59 

11.1.56 

12  .551 

13.945 

16  734 

30 

10.7.57 

11.474 

12.908 

14.:M3 

17.211 

37 

11   0.55 

1 1   793 

13  2<m 

14.740 

17  688 

!»K 

11.353 

12.110 

13.624 

15.187 

18  165 

30 

11  n.">l 

12  42N 

13. ONI 

15.ft:« 

18.642 

M 

1'  viu 

12  716 

14  :i:tn 

15.932 

19  119 

January,  1915 


MACHINERY 


373 


THICKNESS    OF   CYLINDER  WALL 

BY   THOMAS   N.    HAFFNER* 

Tie  chart  here  presented  gives  the  value  of  the  quantity 


FORMULAS  FOR  BLANK  DIAMETERS 
OF   DRAWN   SHELLS 


J 


a  +  p 


— -1  from  the  well-known  formula  of  Lam6: 


R 


a+P 


S  —  P 
where  T^  thickness  of  cylinder  wall  in  inches; 
i?  =  inside  radius  of  cylinder  in  inches; 
S  =  safe  stress  in  pounds  per  square  inch ; 
P  =  pressure  in  cylinder  in  pounds  per  square  inch. 
The  figures  at  the  left-hand  side  of  the  chart  represent  the 
pressure  P  in  pounds  per  square  inch,  and  the  figures  at  the 
right-hand  side   represent  the   working  stress   S   in   the   ma- 
terial in  pounds  per  square  inch.     The  figures  at  the  bottom 
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Chart  for  determming  Thickness  of  Cylinder  Wall 
of  the  chart  are  constants  for  these  two  factors.  In  using  the 
chart  to  determine  the  constant,  the  horizontal  line  through 
the  proper  pressure  value  is  located,  and  the  curve  starting 
from  the  desired  value  of  the  stress  is  next  found ;  this  curve 
is  then  followed  to  the  point  where  it  intersects  the  horizontal 
pressure  line,  after  which  the  vertical  line  is  followed  to  the 
bottom  of  the  chart  to  determine  the  constant.  This  con- 
stant multiplied  by  the  Inside  radius  R  of  the  cylinder — 
which  is  a  simple  slide-rule  operation — gives  the  required 
thickness  T  of  the  cylinder  wall. 
*     *     * 

A  process  for  preventing  corrosion  of  iron  and  steel  has 
been  patented  by  H.  Hanemann  in  England.  The  method 
makes  use  of  dry  ammonia  gas.  The  objects  to  be  treated  are 
heated  to  about  1380  degrees  F.  and  subjected  to  the  action  of 
a  rapid  stream  of  dry  ammonia  gas  for  about  one  and  one- 
half  hour,  after  which  the  furnace  is  allowed  to  cool  slowly. 
By  this  means  a  protective  layer  of  iron  nitride  (Fe.N)  is 
formed.  It  Is  stated  that  the  nitrified  iron  is  proof  against 
atmospheric  oxidation. 

•  Address:    FuUerton,  Pa. 
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In  the  process  of  manufacturing  drawing  dies  for  round 
articles  of  fancy  shape,  the  problem  of  finding  the  proper 
blank  dimensions  is  of  vital  importance,  and  under  ordinary 


conditions  this  is  not  the  easiest  task  the  diemaker  or  tool- 
designer  has  to  face.  As  much  time  and  labor  are  often 
spent  in  obtaining  a  satisfactory  result,  the  writer  has  worked 
out  a  number  of  blank-formulas  for  the  most  common  shapes, 
the  vertical  sections  of  which  are  shown  in  cases  1  to  28  in 
the  accompanying  tables. 

These   formulas  are  based   upon   the  well-known  and  long- 
established  rule  that  the  area  of  the  blank  equals  the  area  of 
the  shell,  or  mathematically  expressed: 
ttD' 

=  A 

4 

4 
—  X  A. 


D 


where  D  =  diameter  of  blank,  and  A  =  area  of  shell. 

It  is  also  assumed  that  the  metal,  which  is  comparatively 
thin,  does  not  undergo  any  remarkable  change  of  thickness 
while  the  flat  blank  is  converted  into  a  shell.  In  the  third 
column  of  the  tables  the  diameter  of  the  blank  is  expressed 
in  its  most  reduced  and  convenient  form,  and  by  substituting 
the  proper  dimensions  these  formulas  will  give  the  right 
results.  All  corners  at  the  bottom  are  shown  sharp,  which  is 
a  condition  that  it  is  practically  impossible  to  obtain  in  draw- 
ing dies,  as  the  metal  will  not  stand  the  strain.  The  radius 
of  these  corners  should  not  be  less  than  six  to  ten  times  the 
metal-thickness  for  tin  plate  and  four  to  five  times  for  copper 
plate,  according  to  the  quality.  Otherwise,  the  tables  are  self- 
explanatory  and  no  further  comment  is  necessary. 

In  addition  to  these  formulas  an  easy  method  is  demon- 
strated for  graphically  determining  the  blank-dimensions  of 
shells  of  different  contents  but  similar  forms,  i.  e.,  shells 
whose  lines  are  all  proportional  to  each  other,  as  shown  in 
Figs.  1  and  2.  The  method  consists  of  laying  out  the  known 
shell  section  of  diameter  d,  and  by  drawing  the  lines  OQ 
through  a  and  6  we  have  the  new  shell  sections  CiOib,c,  anil 
(■,,«„(),,(•.;.  respectively,  which  are  directly  proportional  to 
calic.      The    method    for    determining    the    diameters    of    the 


■  Address:    212  WeequahSc  Ave.,   Newark,  N.  J. 
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Fig.  Shape  of  Body 


Area  of  Body  A= 


lL 


L 


\ 


-t-  Trdh 


—  —  +  T^dji  -t-  a/ ^ 


< — ii, — ^>i 


-ti— 

-a-, >(\r 


+  «/,/(  +  -  (dj'  -  di') 


4  4 


ird,'                        TT                               .  .            ,  d,  +  d3 
—  —  +  jrd,7i,  +  -  (da'-  d,')  +  irrfjfc,  +  wf 


rf 


K d — >; 


'< d-, >i 


4  4  4 


ird' 
2 


(/,' 


+  -  (tl.'  -  d,') 
4 


•d,»  (h  +  iU 

2  ■'        2 


Diameter  of  Blank  D^ 


\/d'  +  idh 


y/di"  +  4d./i  +  2/  (d,  +  d,) 


l/di*-t-4d,/n-d,»-d,«=  1    d,»+4d,;i 


\/di'+  4  (d,h,  +  d,7i,) 


V  d,-  -I-  4  (d,7i,  +  d,7),)  -i-  2f  (d,  -r  d.) 


|/d3»  +  4  (d,/(,  +  d,7ij) 


]   2d»  -  1.414d 


1    d,»  +  dj' 


1.414  V  d.'  +  /(d, +  d,) 


+  irdh 


1.4141    d'  -f  2o 


ird,« 


+  ,r,7.7,  +  -  (d,'  -  d,') 


1    d,'  -t  <7,«  +  4di/i 


irrf,»  ,,  ,d,  +  d. 


1.414  I   d,«  +  2d,  /•  +  /*  (d,  +  dt) 


K-tfi — H  J 


,./,     ,   M,  ,   t-      lit.'  -d,-) 


*  .  d.  +  dt 

4  3 


I    d* +  •)/»' 


I    d,«  +   17i« 


1    ./,■  +ih-   t   Vi/v'.  -<   d. 


January,  1915  '  MACHINERY 

AREAS   AND   DIAMETERS   OF    BLANKS   FOR   DRAWN   SHELLS 


Shape  of  Body 


rS- — d >i 


U d, »'     I 


IJ 


•^- 1 


Area  of  Body  A  = 


(d-^  +  47ti')  +7rd7(2 


4  4 


"•rf,'  rf,  +  dj 

+    TTS  

4  2 


Diameter  of  Blank  D= 


l/*  +  4(7i,'  +  d/l2) 


Jd.»+4    ft,'+d.7(,  +  ^{d,+d^) 


I    rfa*  +  4  (7(,^  +  rf.7i~) 


1    di'  +  '2s  (c7i  +  d-i) 


] '  d,«+  3  [A-  (d,-^  ds)  +  ^-  (do+  dO] 


375 


I     K — rf, — ^>i     1 


ird,«  d,  +  d,       TT 


d,n 


I    d,'+  2s  (d,+  da)  +  ds  —  di' 


7rd,' 

4 


d,  +  r7j 


+  ,rd,  7/ 


I    diH  2  [s  (d,+  d.)  +  2d.j7i] 


-{^_J7 


-^ r) 

|< — d-r^ 


— -— +    ,-,-(rfi  +  ].274r)  ;  or 
~-^(d,-2r)-+  —  (d,  -  0.726;-) 


)    di»  +  6.28rd,  +  8r^   ;  or 


]    d2»+  2.28rdn-  0.56H 


rrd  »         ir'r 

— —  +  — (rf,  -1-  1.2T4r)  +  Tr7(dn  ;  or 

7r  Tr^c 

~  (dj  -  2r)-  +    —  (d,  —  O.TiGc)  +  7r7/d, 


I    di''+  4  (l.oT)-di-t-  2j-"+  7id:)  ;  or 


1    d.»  +  4do  (7i  +  O.oTj-)  -  O.o6c« 


h — d-->| 


-d,'+-^     (d,  +  1.2- 


4r)  +7r/. 


d,  +  ds 


(d.,  -  2/-)-'  +     -  (d.,  -  ().T20r)  +  wf 


d,  4-  d. 


I    d,'+  6.28j-di-t-  8r'+  2/  (d^-t-  d,)  ;  or 


1    dj»+  2.28rd2+  2/  (d^  +  d,)  -  O.mr' 


I     '< (l^ >{     ] 

W—<ii—-A 


-   (du  -  2)-)-  +  —  (d.,  -  0.72(ij-)  +  -  (d,''  -  dJ) 
4  2  4 


]    d.'i- 6.28?-d,+ 8/->+ da^-d.,^   ;  or 


d,--r  2.2Srd.,-  O.ofl;« 


+   --  (d,  +  1.274r)  +  7rd.7i  +  -  (dj^  -  d,')  ;  or      i    d.-+  e.28rd,+  8c--r  4d..7t+  d,--  d.,'  ;  or 

2  4  I 


(d„  -  2r)«  +     -  (dj  -  0.72Gr)  +  7rd.,7(  +  /  (d,'-d/)   i    d.-  +  4d,  (0.57c  +  7()  -  O.i 

12  4  I 


r^:^;^ 


.  ds  +  dj 


--— +  -.,-  (rfi  +  1.274r)  +  Trda7t  +  r-f — - —  ;  or  )    d,»+6.28»•d,  +  8)•*+4ds7^+2/  (d^+da)  ;or 

d.^d.     I  r 


-^{d.--ir)'  i     ._,     C' 


(d,-0.72r„-)  +nihh+iTf  - 


\'' 


0..-i7;-  +  7/  +  ■'  I  f2d,/-0.o0 


blanks  C,  and  D,  is  based  on  the  geometrical  theorem  that  the 
areas    of   similar   bodies    are    proportional    to    the    square   of 
corresponding  lines  of  these  bodies. 
Let  A  =  area  of  given  shell; 


rf  =  diameter  of  given  shell; 
D  =  blank  diameter  of  this  shell; 

d,,  d.,  etc.,  =  diameters  of  unknown  shells; 
Ai,  4.,  etc.,  ^  areas  of  these  shells; 
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i)„  jDj,  etc.,  =  blank  diameters  of  unknown  shells. 
The  preceding  theorem  for  determining  the  required  blank 
diameters  may  be  expressed: 

A       d'        A        d' 

—  =  — ,  etc.,  or 
A,      d,' 
j  A       d 
—  =  — .  etc. 
^  A,      d. 
We  know  that  the  area  of  the  blank  equals  the  area  of  the 
Bbell.    Expressed  in  the  form  of  equations: 
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d 


A,        d, 


1 4  (4        "  ,4 

D  =  ^-XA.       D,=      l_x-l..      />.=  v|- 

^  IT  ^    TT  ^     ir 


XA.,  etc. 


Therefore 


4 


»/4X  A 


D 


ir/4  X  4 


D 


etc. 


v/i  X  A,  d,  dI  ^  7r/4  X  4,  d,  D,' 
In  plain  words,  the  blank  diameters  of  similar  shells  are 
proportional  to  any  corresponding  diameters  of  these  shells. 
To  find  D,.  Z);,  etc.,  graphically,  we  proceed  as  follows:  The 
known  blank  diameter  ee  of  shell  d  is  laid  out  parallel  to  the 
horizontal  axis  X-X  at  any  distance  x,  and  bisected  by  the 
vertical  axis  YY.  We  next  draw  lines  OP  from  0  through  the 
points  e  and  connect  points  c  with  points  e.  We  then  draw 
parallels  to  lines  ce  from  points  c,.  c,,  etc.,  to  lines  OP  which 
intersect  at  e,.  e.,.  etc.  By  connecting  points  e,r,.  PjP;.  etc.,  we 
have  the  desired  diameters  D„  D..,  etc.,  for  shells  of 
diameters  d„  d,,  etc. 

Another  idea  which  might  be  appreciated  is  the  following: 
In  case  a  full  set  of  shells  has  to  be  drawn  and  all  dimensions 
have  to  be  in  direct  proportion  to  each  other,  when  one  shell 
Is  given  and  its  blank  diameter  and  cubic  contents  are  known, 
we  use  the  stereometrical  theorem: 

The  contents  of  similar  bodies  are  proportional  to  the 
cubes  of  their  corresponding  lines,  i.  e. ; 
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—  =  — ,     —  =  — ,  etc.,  or  »  I  —  =  — ,  -xl  —  =  — .  etc. 
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d,       D,  D,       ^  F, 

As  D,  has  to  be  found: 
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fore  —  =  \l — . 
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The  preceding  is  a  formula  which  I  found  useful  when  I 
had  to  design  tools  tor  a  set  of  eight  round  tomato  boxes  of 
different  contents  but  similar  form,  and  I  think  that  anybody 
using  these  methods  will  find  them  most  valuable  time-  and 
trouble-savers.  •     •     • 

DECLARATION  OF   SANITARY  PRINCIPLES 

The  Board  of  Sanitary  Control  of  the  Cloak  and  Suit  In- 
dustry in  New  York  City  has  formulated  a  set  of  principles 
which  mark  a  radical  departure  from  the  recognized  and 
accepted  standards  that  have  prevailed  in  industrial  life  since 
the  rise  and  growth  of  the  modern  factory  system.  They 
apply  generally  to  conditions  of  factory  life,  and  are  repro- 
duced herewith. 

1.  An  industry  is  responsible  for  the  conditions  existing  in 
Us  establishment. 

2.  It  is  the  duty  of  an  Industry  to  control,  supervise  and 
Improve  the  sanitary  conditions  of  Its  industrial  establish- 
ments without  compulsion  from  outside  sources. 

3.  The  general  public  is  directly  and  intensely  Interested 
In  the  sanitary  conditions  existing  In  Industry. 

4.  Decent  sanitary  conditions  of  the  workshops  are  the  first 
requisites  and  a  debt  which  manufacturers  In  the  industry 
owe  to  the  public  and  to  the  workers. 

5.  An  efflcient  and  permanent  improvement  In  the  condi- 
tions of  Industrial  establishments  can  only  bo  brought  about 
by  the  efforts  and  by  the  rooperation  of  the  manufacturers,  of 
the  public  and  of  the  workers  themselves. 

•  •  • 
A  peculiar  characteristic  of  metal  alloys  Is  that  the  elec- 
trical conductivity  of  a  metal  Is  often  very  m\ich  decreased 
by  alloying  It  with  nnnther  metal.  As  an  example  It  may 
be  mentioned  that  an  alloy  of  gold  and  silver  will  have  less 
electrical  conductivity  than  either  of  the  metals  from  which 
It  U  formed.  Another  peculiar  property  of  alloys  Is  that 
when  a  pure  motal  Is  cooled  to  a  very  low  temperature,  Its 
e|ectrlcj»l  conductivity  Is  greatly  Increased,  but  this  Is  not 
the  case  with  an  alloy. 


EXPERIENCES   OF   AN   APPRENTICE 

BY    APPRENTICE 

Gee,  but  I  got  a  real  call-down  this  morning  from  the  boss, 
and  for  a  time  I  didn't  know  whether  to  throw  up  the  job  or 
stick.  Now,  as  I  look  back  on  it,  I  realize  that  it  was  only 
because  he  wanted  to  show  me  where  I  was  wrong.  But  it 
certainly  hurt  my  pride  to  be  called  down  in  front  of  the 
whole  room. 

The  trouble  came  from  a  job  the  boss  gave  me  several  days 
ago — a  jig  having  seventeen  holes  unequally  spaced.  After 
machining  the  casting,  I  strapped  it  to  an  angle-plate  on  the 
milling  machine  and  spotted  all  the  holes,  then  drilled  and 
bored  them.  The  job  was  done  in  pretty  good  time,  and  I 
turned  it  over  to  the  boss  for  inspection  with  a  touch  of  pride, 
thinking  that  I  had  managed  to  finish  this  particular  job 
without  leaving  a  "trade-mark"  of  any  kind  on  it. 

On  inspection,  the  boss  soon  discovered  errors  of  0.002  to 
0.003  inch  in  center  distances  between  some  of  the  holes  and 
0.037  inch  error  between  the  last  two  holes.  He  called  me  to 
the  milling  machine  and  said: 

"I  want  you  to  start  from  the  center  of  the  jig,  or  from 
whatever  point  you  did  start  from,  and  show  me  just  how 
you  moved  the  table  and  knee  when  you  bored  those  holes." 

There  was  something  about  the  way  he  talked  and  acted 
that  made  me  suspect  that  all  was  not  well.  But  I  showed 
him  how  I  started  the  job  and  began  to  explain  how  I  bored 
the  hole  and  so  on.    But  he  interrupted  me  with: 

"Just  take  hold  of  the  handle  and  let  me  see  you  go  through 
the  actual  operation  from  one  hole  to  the  next." 

I  started  from  an  imaginary  point,  set  the  dials  on  the 
feed-screws,  moved  the  table  along  to  the  last  hole,  and  went 
through  the  seemingly  foolish  operation  of  feeding  the  table 
crosswise  to  bore  an  imaginary  hole.  Then  the  table  was 
moved  in  the  opposite  direction  14  inch,  which  was  the  dis- 
tance to  the  next  hole  and  it  happened  to  be  one  complete 
revolution  of  the  dial.  The  boss  stopped  me  right  there  and 
said: 

"You  have  worked  at  this  business  over  three  years  and 
yet  you  don't  know  enough  to  take  up  the  backlash  in  the 
screw.  You  moved  the  table  In  one  direction,  bored  a  hole 
and  then  started  right  back  and  bored  the  next  hole.  Don't 
you  know  that  the  screw  has  a  certain  amount  of  backlash 
that  allows  the  dial  to  rotate  0.030  or  0.040  inch  before  the 
table  starts  to  move?" 

I  knew  it  all  right  but  through  lack  of  care  and  foresight 
it  never  entered  my  mind  when  doing  the  job.  Well,  after 
the  boss  got  a  lot  of  unprintable  words  out  of  his  system,  he 
became  thoughtful  and  said: 

"What  puzzles  me  is  how  you  made  a  mistake  of  0.003  and 
0.004  inch  between  the  holes,  because  the  screws  In  that 
milling  machine  were  especially  made  for  jig  work  and  we 
use  them  for  nothing  else.  Let  me  see  you  move  the  table 
to  bore  the  next  hole." 

Now  it  happened  that  the  next  hole  was  at  an  odd  dimen- 
sion from  the  other  and  the  dial  stopped  at  75.  I  moved  the 
table  the  required  distance  and  then  loosened  the  dial  and 
swung  It  around  until  the  zeros  lined  up  and  right  there  I 
received  another  call-flown.  I  will  not  repeat  It  word  for 
word,  but  the  substance  of  it  was  never  to  move  the  dials 
from  the  time  they  are  first  set  to  the  finish  of  the  job,  and 
to  go  far  enough  beyond  the  required  reading  on  the  dial  In 
each  case  to  take  up  the  backlash  before  the  required  reading 
on  the  dial  coincides  with  the  zero  on  the  machine. 

I  could  not  understand  why  there  would  be  discrepancies 
In  the  center  distances  of  the  holes  because  of  moving  the  dial, 
as  long  as  the  desired  line  on  the  dial  was  set  exactly  with 
the  line  on  the  machine.  Toni  stopped  his  shaper  and  took 
the  time  to  show  me  how  easy  It  was  to  move  the  handle 
while  loosening  the  dial.  The  fellow  that  said  "experience  Is  a 
bitter  tearher"  knew  what  he  was  talking  about,  and  while 
I'll  never  make  that  mistake  again.  I  wish  that  I  had  learned 
It  either  by  reading  or  by  being  told  In  a  quiet  way  instead 
of  being  called  down  before  all  the  boys. 
•     •     • 

It  Is  said  that  among  the  various  materials  used  for  clean- 
ing files,  a  piece  of  coke  gives  as  good  results  as  any. 
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MISCELLANEOUS  MACHINING  OPERATIONS  ON    MOTOR  CYCLE  CYLINDERS.  PISTONS,  PISTON    RINGS  AND  FLYWHEELS 

BY    DOUGLAS   T.    HAMILTONt 

article  a  number  of  the  most  interesting  features  in  the  mak- 
ing of  motor  cycle  engine  parts  will  be  illustrated  and  de- 
scribed. 

First  Operation  on  the  Motor  Cycle  Cylinder  Casting- 
Motor   cycle   cylinder   castings    for   Harley-Davidson    motor 
cycles  are  cast  singly,  and  the  first  operation  on  this  type  of 
casting  consists  in  machining  the  cylinder  bore  and  neck  and 


Fig.    2.     Second   Operation   on   a   Motor   Cycle   Cylinder   Casting — 
Machining   the   Inlet   and   Exhaust   Valve   Holes 

IN  machining  motor  cycle  cylinder  castings,  pistons,  piston 
rings  and  flywheels,  the  Harley-Davidson  Motor  Co.,  Mil- 
waukee, Wis.,  makes  good  use  of  the  Jones  &  Lamson  flat 
turret  lathe.  This  type  of  machine  is  particularly  adapted  to 
work  of  this  kind  because  of  the  cross-sliding  head  which 
offers  many  advantages.  This  will  be  particularly  noticeable 
in  the  machining  of  the  inlet  and  exhaust  valve  holes  in  the 
head  of  the  cylinder  casting,  in  the  machining  of  pistons  and 
also  of  piston  rings.  The  Harley-Davidson  Motor  Co.  has  de- 
veloped a  number  of  interesting  fixtures  for  handling  this 
work,  and  the  tool  equipment  is  worthy  of  special  note. 
There  are,  of  course,  additional  operations  on  motor  cycle 
cylinders,  such  as  milling  and  grinding,  which  while  not  alto- 
gether out  of  the  ordinary,  present  some  features  of  interest. 
Where  a  large  production  is  necessary,  simple  but  efficient 
fixtures  and  tool  equipment  must  be  evolved  so  that  the  work 
can   be   handled    quickly    and    accurately.      In    the    following 
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facing  the  flange  and  end.  These  operations  are  handled  on 
a  single-spindle  three-inch  flat  turret  lathe.  As  shown  in  Fig. 
1,  the  ca.sting  is  held  in  a  special  chuclc  screwed  onto  the  nose 
of  the  spindle.  This  chuck  has  two  projecting  iugs,  which 
add  to  the  support  of  the  casting  around  the  water  Jacket 
housing.  The  first  operation  is  to  rough-bore  the  cylinder, 
which  in  the  rough  is  3  1/16  inches  in  diameter  by  7  inches 
deep.  Two  roughing  cuts  are  first  taken,  the  cross-sliding  head 
being  moved  over  the  required  amount  to  take  the  two  cuts 
and  finishing  the  bore  to  3  3/16  inches  in  diameter.  About 
V4  inch  of  metal  on  the  diameter  is  removed  from  the  bore  of 
the  cylinder.  After  boring,  the  neck  is  turned  to  3'vs  inches 
in  diameter  by  2  inches  long,  and  the  end  of  the  cylinder  and 
flange  are  faced.  For  these  operations  the  cross-sliding  head 
also  comes  into  play.  The  flange,  of  course,  is  faced  on  both 
the  front  and  rear  sides  to  the  thickness  desired.  In  all  there 
are  about  ten  separate  operations,  and  it  is  possible  to  ob- 
tain a  production  of  thirty-five  castings  in  ten  hours  from 
one  machine. 

Second  Operation  on  the  Motor  Cycle  Cylinder  Casting- 

The  second  series  of  operations  on  the  motor  cycle  cylinder 
casting  which  consists  in  machining  the  inlet  and  exhaust 
valve  holes  in  the  head  of  the  casting  is  also  performed  on  a 
single-spindle  flat  turret  lathe.  A  special  fixture,  as  shown 
in  Fig.  2.  is  fastened  to  a  faceplate,  the  latter  being  screwed 
onto  the  nose  of  the  spindle.  This  fixture  comprises  two  arms 
carrying  clamping  bolts,  one  of  which  is  provided  with  a 
check-nut  and  the  other  with  a  handle,  so  that  when  the 
fixture  has  once  been  set  for  the  casting  it  is  not  necessary 
to  change  the  position  of  the  second  clamping  bolt  when  re- 
placing or  removing  a  piece.  The  operator  only  loosens  the 
handle  clamping  bolt  and  in  this  way  releases  the  work, 
after  the  toe-clamps  fastening  the  base  of  the  cylinder  cast- 
ing to  the  fixture  have  been  released.  The  casting  is  located 
friim  the  pri'vioiisly  niacliiiu d  burr  liy  a  boss  on  the  faceplate. 


In  all,  there  are  eleven  tools  used  for  performing  the  series 
of  operations  on  the  inlet  and  exhaust  valve  holes.  The  oper- 
ations take  the  following  order:  First,  two  rough-boring  cuts 
are  taken  from  the  exhaust  valve  hole  and  chamber,  after 
which  the  chamber  is  faced  and  counterbored.  A  smaller  hole 
9/32  inch  in  diameter  is  then  drilled  and  reamed  to  5/16  inch 
diameter,  this  being  located  at  the  bottom  of  the  chamber. 
Two  counterbored  portions  are  then  machined  5/16  and  3/8 
inch  diameter,  respectively,  1%  inch  deep.  Following  the 
machining  of  the  exhaust  valve  hole,  the  fixture  is  indexed 
around  to  bring  the  inlet  holes  in  line,  and  these  are  then 
machined.  The  operations  on  the  inlet  valve  holes  are 
somewhat  similar  to  those  performed  on  the  exhaust  valve 
hole,  with  the  exception  that  the  hole  is  tapped.  The  opera- 
tions enumerated  in  their  proper  order  are:  boring,  reaming, 
recessing  and  tapping.  The  cross-sliding  head  makes  possible 
a  considerable  production  on  this  job,  which  requires  two  dif- 
ferent settings.  The  work  is  not  shifted  after  it  is  once  placed 
and  clamped  in  the  fixture  until  it  is  completely  machined, 
any  difference  in  position  being  taken  care  of  by  the  cross- 
sliding  head.  The  production  on  this  job  from  one  machine 
is  sixty  completed  cylinder  castings  in  ten  hours. 
Millintf  Cylinder  Casting:  Bases 

After  the  machining  of  the  cylinder  bores  and  the  inlet  and 
exhaust  valve  holes,  the  castings  are  taken  to  a  drill  press 
and  four  holes  are  drilled  in  the  flange  of  the  cylinder  cast- 
ing for  clamping  it  to  the  crank-case;  these  holes  are  also 
utilized  in  successive  operations  as  locating  points.  The  next 
important  operation  is  the  milling  of  the  cylinder  casting  base. 
This  is  performed  as  shown  in  Fig.  3  on  a  No.  1-A  Kearney 
&  Trecker  milling  machine,  and  the  operations  consist  in 
squaring  all  four  sides  of  the  flange.  The  castings  are  held 
on  a  fixture  of  the  reciprocal  milling  type,  so  that  while  the 
cutters  are  working  on  one  casting,  the  operator  is  putting 
a  new  pice.'  in  the  ntluT  rnil  of  the  fixture. 
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Fig.    8.     Close 


showing  the   Cutting-off   Tools   at   Work   cutting  off  the   Piston   Rings 


In  operation,  the  castings  are  located  from  the  four  previ- 
ously drilled  holes  in  the  flange  which  fit  locating  plugs  on 
the  fixture.  The  castings  are  held  tight  up  against  the  fixture 
by  screw  clamps,  one  of  which  is  located  in  each  end  of  the 
fixture,  and  clamps  the  casting  by  entering  the  inlet  valve 
chamber.  Two  milling  cutters  10  inches  in  diameter  having 
high  speed  steel  inserted  blades  I'i  inch  wide  are  used  for 
machining  the  flange  of  the  cylinder  casting.  One-eighth  inch 
of  material  on  each  side  of  the  flange  is  removed,  the  flange 
being  finished  to  3  15/16  inches  square  by  3/8  inch  wide.  As 
this  fixture  is  not  provided  with  any  indexing  mechanism,  it 
is  necessary  for  the  operator  to  unclamp  each  casting  twice 
before  it  is  finish-machined,  and  turn  it  around  to  present  the 
two  opposing  sides  to  the  milling  cutters.  The  machine  can 
work  practically  continuously,  however,  as  one  casting  can  be 
changed  while  the  cutters  are  at  work  on  another.  The  pro- 
duction on  this  job  is  300  finished  cylinder  castings  in  ten 
hours. 

Grinding  the  Cylinder  Bore 

The  grinding  of  the  cylinder  bore  is  accomplished  on  a 
Heald  internal  grinding  machine.  A  special  fixture  of  the 
cradle  type  is  used  for  holding  the  castings  while  grinding. 
This  fixture,  as  shown  in  Fig.  4,  comprises  a  faceplate  screwed 
onto  the  nose  of  the  spindle  that  ordinarily  carries  the  chuck, 
and  by  means  of  extension  arms  carries  an  additional  face- 
plate, providing  means  for  locating  and  clamping  the  casting. 
The  cylinder  casting  is  held  parallel  with  the  travel  of  the 
internal  grinding  head,  and  is  located  from  the  flange  at  the 
base  of  the  casting.  The  amount  of  material  removed  from 
the  diameter  of  the  cylinder  by  grinding  varies  from  0.006  to 
0.010  inch  on  the  diameter,  the  finished  diameter  being  3.310 
and  the  limit  0.0005  inch  on  the  diameter.  The  depth  of  the 
bore  is  7  inches.  The  practice  is  to  take  one  roughing  cut  and 
two  finishing  cuts  from  the  cylinder  bore.  A  special  Norton 
No.  3033  grinding  wheel  %  inch  wide  by  3  inches  in  diameter 
is  used,  which  is  rotated  at  6800  R.  P.  M.  The  work  is  rotated 
at  about  100  R.  P.  M.  for  the  rough-grinding  cut  and  at  150 
R.  P.  M.  for  finishing.  The  production  from  one  machine  is 
thirty-eight  completed  cylinder  castings  in  ten  hours. 


Machining:  Piston  Rings 

The  tool  equipment  used  on  the  double-spindle  fiat  turret 
lathe  for  machining  piston  rings  comprises  a  number  of  in- 
teresting features.  The  piston  rings  are  made  from  a  casting 
which  in  the  rough  is  6  3/4  inches  long  by  3  9/16  inches  out- 
side diameter.  As  shown  in  Figs.  5  and  7,  two  of  these  cast- 
ings are  held  in  three-jawed  chucks,  which  are  screwed  onto 
the  two  spindles  of  the  machine.  The  operations  consist  in 
first  rough-boring  and  rough-turning  the  internal  and  ex- 
ternal diameters  of  this  casting,  both  operations  being 
handled  at  the  same  time.  As  shown  in  Fig.  8,  the  internal 
and  external  diameters  are  bored  and  turned  by  tools  A  and 
B  securely  clamped  to  the  fiat  turret,  as  illustrated. 

After  taking  a  cut  of  about  1/16  inch  from  the  external  and 
internal  diameters  of  the  casting,  the  turret  is  indexed,  bring- 
ing the  finish-boring  and  turning  tools  into  position.  These 
tools  comprise  the  most  interesting  part  of  the  tool  equip- 
ment, and  are  shown  in  detail  in  Fig.  7.  The  internal  boring 
tool  is  held  in  the  boring-bars  C,  whereas  the  external  cutting 
tools  are  held  in  tool-holders  D. 

The  boring-bars  C  are  provided  with  a  keyway  and  fit  a 
keyed  bushing  in  the  spindle  of  the  machine,  so  that  these 
bars  are  rotated  when  in  action  on  the  work.  The  fixtures  E 
carrying  the  external  turning  tool-holders  are  set  off  to  one 
side  of  the  boring-bars,  and  carry  rolls  F  which  mesh  with 
eccentric  cam  rolls  G.  the  latter  being  fastened  to  the  boring- 
bars  C  which  extend  through  the  fixture.  Rolls  F  have  a 
circular  form  and  are  utilized  as  a  means  for  transferring  an 
oscillating  movement  to  the  tool-holders  Z*.  the  latter  being 
fulcrumed  on  a  pin  in  the  holder  E. '  The  holders  D,  in  ad- 
dition to  being  fulcrumed,  are  also  backed  up  with  springs 
which  keep  the  rolls  F  in  contact  with  the  eccentric  cam  rolls 
G.  thus  providing  for  the  required  eccentric  movement  to  the 
external  cutting  tool-holders. 

The  eccentric  cam  rolls  G  carry  a  mark  which  corresponds 
to  the  thinnest  part  of  the  piston  ring,  and  when  this  mark 
is  in  line  with  the  external  tool  the  finish-turning  operations 
are  completed,  and  the  operator  stops  the  spindle,  brings  this 
mark  in  line  with  the  turning  tools  and  then  withdraws  the 


Fig.    9.      Tool   Set-up   used   for    machining   Motor   Cycle    Pislnns    on    n   Douhlp-spinille    Flat    Turret    Lathe 
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turret.  The  turning  tools  in  be- 
ing drawn  straight  back  pro- 
duce a  longitudinal  mark  on 
the  piston  ring  castings,  which 
Is  used  in  a  subsequent  opera- 
tion as  a  guide  for  slitting  the 
rings. 

After  finish-boring  and  turn- 
ing, the  turret  is  again  indexed 
and  the  cutting-oft  tools  are 
brought  into  position.  As 
shown  in  Fig.  8,  the  cutting- 
off  tool-holders  H  carry  tw-elve 
blades,  each  successive  one, 
starting  from  the  turret  to  the 
chuck,  being  set  out  a  little 
farther,  so  that  the  cutting  off 
of  the  rings  is  accomplished 
progressively.  This  tool-holder 
cuts  off  thirteen  rings  in  the 
first  setting,  and  after  the  com- 
pletion of  the  last  ring,  the 
turret  is  advanced  toward  the 
chuck  and  another  series  of 
rings  severed  from  the  casting, 
twenty-one  rings  being  cut 
from  each  casting,  and  as  two 
castings  are  held  in  the  ma- 
chine and  machined  at  one 
time,  twice  this  number  or 
forty-two  piston  rings  are  com- 
pleted at  each  chucking.  It  is  therefore  evident  that  the  pro- 
duction from  this  machine  is  high,  which  it  is,  averaging 
a  thousand  piston  rings  in  ten  hours. 

Machining-  Motor  Cycle  Pistons 

Pistons  for  Harlcy-Davidson  motor  cycle  engines  are  also 
machined  on  double-spindle  flat  turret  lathes  as  shown  in 
Fig.  fi.  Two  piston  castings  are  machined  at  one  time,  being 
held  on  the  special  f.xtures  shown  in  Fig.  9.  These  fixtures 
comprise  a  doublo  faceplate  screwed  onto  the  nose  of  the 
spindle,-  and  carrying  clamping  bolts  in  their  forward  ends. 
These  clamping  bolts  hold  the  pistons  up  tight  against  the 
machined  faces  of  the  fixtures  by  means  of  pins  passing 
through  the  connecting-rod  pin  holes  in  the  piston  castings. 
The  first  optration  is  to  rough-turn  the  external  diameter  of 
the  tiston,  two  cutters  being  used  for  this  purpose,  one  work- 
ing on  each  side  of  the  piece,  as  shown  in  Fig.  9.  The  second 
operation  is  to  rough-groove  for  the  piston  rings,  of  which 
there  are  three,  machine  one  oil-groove  and  one  clearance- 
groove,  and  rough-face  the  end  of  the  piston,  all  these  opera- 
tions being  handled  simultaneously  by  tools  in  the  turret. 
The  third  operation  is  to  finish  the  piston  ring,  oil  and  clear- 
ance grooves  and  also  finish-face  the  end.  whereas,  the  fourth 
opi  ration   Is  to  take   a    final   finisliiiiK   <-iit    Iriiiii   the  ('xti'rii:il 


iliuin>-li-r  of  the  pistons,  finish- 
iiie  th.'in  to  3  5/16  inches  di- 
iinu-tir  by  ?,^..  inches  long  and 
removing  about  \'s  inch  of 
material  all  around. 

There  is  one  point  about  the 
iiKichiniug  of  these  pistons  that 
sliould  not  be  overlooked.  The 
diameter  of  the  piston  ring 
groove  is  only  3  1/64  inches, 
!•  aving  a  wall  on  the  piston  of 
.mly  1/16  inch  all  around.  This 
iiKikes  a  rather  difficult  ma- 
chining proposition  because  of 
the  fact  that  the  casting 
springs  considerably  if  a  cut 
of  any  depth  is  taken.  It  Is 
tlierefore  necessary  for  the 
operator  to  go  slow,  in  ma- 
tliining,  and  to  facilitate  the 
rnughing.  the  casting  is  sup- 
ported by  a  cutting  tool  on 
lach  side.  The  same  tool  set- 
up is  also  used  for  taking  the 
final  cut  so  that  any  tendency 
(if  the  casting  to  spring  out  of 
>!i:ipe  is  minimized.  In  spite 
of  the  fact  that  the  work  must 
be  handled  with  care,  130  pis- 
tons are  finished  in  each  ma- 
chine in  ten  hours. 
Machining  Motor  Cycle  Flywheels 
Another  interesting  operation  performed  on  double-spindle 
fiat  turret  lathes  is  the  machining  of  motor  cycle  flywheels, 
two  being  held  at  one  time  in  the  two  chucks  fastened  to  the 
spindles  of  the  machine.  Fig.  10  shows  one  of  the  double- 
spindle  flat  turret  lathes  at  work  on  flywheels,  whereas  Fig. 
11  gives  a  closer  and  better  view  of  the  tool  set-up.  The  fly- 
wheel is  finished  to  9  inches  outside  diameter,  and  has  a 
width  of  rim  of  1  3/32  inch.  The  first  operation  consists  in 
facing  the  tlange  and  hub;  the  second,  in  turning  the  rim  and 
drilling  the  hole  at  the  same  time;  the  third  in  back-facing 
the  flange  and  breaking  the  corners;  and  the  fourth  in  taper 
reaming  the  hole  which  has  already  been  drilled.  The  taper 
on  the  reamer  is  6  inches  to  the  foot.  This  flywheel  is  ma- 
chined all  over  with  the  exception  of  the  rear  hub.  the  depth 
of  which  is  "s  inch.  The  production  is  140  flywheels  in  ten 
hours. 

In  the  preceding  examples,  the  advantage  of  the  cross- 
sliding  head  is  clearly  indiotted.  In  many  instances  produc- 
tion has  been  greatly  increased  by  its  use.  and  it  also  adds 
to  the  accuracy  of  the  work,  because  the  position  of  the  head 
for  each  consecutive  operation  is  definitely  set  by  nie.".ns  of 
^-1  )|>>.   iiiliTclianseable  manufacture  thus  being  possible. 
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MACHINING  CASTINGS  IN  THE  AUTOMATIC  SCREW  MACHINE 


HOW    WORK    IS    CAST    TO    ENABLE    IT    TO    BE    FINISHED    ON    THE    "AUTOMATIC 

BY    E.   %'HITNEY 


THE  machining  of  cylindrical  cast  metal  parts  is  usually 
performed  in  the  turret  lathe  or  semi-automatic  ma- 
chines. The  hand  turret  lathe  requires  an  operator  for 
each  machine,  while  the  semi-automatic  machines  of  the  single- 
chuck  type  require  considerable  time  to  load  the  work. 
A  few  manufacturers  have  saved  considerable  expense  in  ma- 
chining round  parts  to  be  made  of  cast  metal  by  casting  them 
in  bars  from  4  to  6  feet  In  length  according  to  the  length  of 
the  piece,  and  finishing  them  automatically  in  one  of  the  dif- 
ferent forms  of  screw  machines,  the  same  as  in  handling  bar 
stock.  An  important  feature  of  this  method  is  the  use  of  the 
various  attachments  which  belong  to  the  automatic  machines. 


or  6  feet,  as  there  is  danger  of  warping  when  the  metal 
cools;  also,  work  which  is  less  than  1  inch  in  diameter 
should  not  be  machined  in  this  manner  for  the  same  reason. 

Fig.  2  shows  the  kind  of  work  which  will  allow  the  greatest 
saving  when  machined  from  bars  of  cast  metal.  The  length 
of  the  bar  for  this  piece  was  4i^  feet  and  contained  sixteen 
parts.  As  the  piece  was  required  to  be  finished  all  over,  it 
was  first  made  from  cold-rolled  steel  bars  which  proved  to  be 
expensive  owing  to  the  waste  of  metal  and  time  in  turning 
the  stem;  and  as  the  material  could  be  cast  iron  as  well  as 
steel,  it  was  made  in  single  castings  and  machined  in  a  hand 
turret  lathe.    This  method,  however,  required  two  operations. 
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Figs.    1    to    8.     Examples    of    Various    Types    of    Castings    which 


Automatic  Screw  Machines 


The  most  success  has  been  found  in  machining  brass  parts 
although  the  harder  metals  including  cast  iron  may  also  be 
machined  successfully.  The  piece  shown  at  A  in  Fig.  1  is 
being  manufactured  in  large  quantities  from  hard  brass  cast 
in  five-foot  lengths  which  carry  thirty  pieces  to  one  bar.  The 
first  advantage  gained  by  using  this  method  is  in  finishing 
the  piece  at  both  ends  without  rechucking,  as  would  be  neces- 
sary in  the  usual  type  of  hand  machine.  The  ends  and  the 
diameter  at  one  end  are  finished  by  the  cut-off  tool  when 
separating  the  piece  from  the  bar.  The  boss  shown  at  B 
justifies  the  piece  being  made  in  the  manner  described;  other- 
wise it  should  be  made  from  bar  stock.  The  hole  in  the  boss 
is  drilled  by  the  cross-drilling  attachment.  The  way  in  which 
these  parts  are  cast  in  one  unit  is  shown  at  C.  It  is  well  to 
note  that  bars  should  not  be  cast  in  lengths  of  more  than  5 


as  the  piece  was  finished  on  both  ends,  and  also  because  the 
hole  was  required  to  line  up  with  the  large  diameter.  The 
order  of  operations  was  as  follows:  1.  Chuck  the  work  on 
the  extension  A.  1.  Face  the  end  and  shoulder,  and  turn  the 
small  diameter  and  outside  diameter.  3.  Turn  the  piece  end 
tor  end  and  chuck  it  on  the  outside  diameter.  4.  Center,  drill, 
face  and  ream  the  tapered  hole.  The  weak  point  in  the  pre- 
ceding order  of  operations  is  in  No.  3  because  the  large 
diameter  is  not  of  suflScient  w^idth  to  secure  a  good  purchase 
for  the  chuck  jaws.  By  machining  this  piece  in  the  auto- 
matic screw  machine  from  a  cast  bar  these  objections  were 
overcome,  and  the  piece  was  also  finished  complete  with  one 
setting  of  the  machine.  The  way  in  which  the  cast  bar  is 
carried  in  the  chuck  is  illustrated  at  B,  and  the  cut-off  tool 
is  shown  at  C. 
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The  work  shown  in  Fig.  3  has  a  cam  cast  on  each  piece  as 
shown  at  .4.  This  cam  later  receives  a  file  finish.  The  work 
Is  machined  in  the  manner  described  for  the  other  pieces  and 
is  separated  from  the  bar  by  the  cut-off  tool,  as  shown.  A 
saving  was  also  made  on  this  piece  because  the  length  of  the 
cam  varied  from  30  degrees  to  270  degrees,  which  required 
the  use  of  four  different  chucks  on  the  hand  machine,  whereas 
on  the  automatic  machines  the  length  of  the  cams  did  not 
affect  the  holding  of  the  work.  The  base-plate  shown  in  Fig. 
4  is  made  of  cast  brass  and  was  formerly  turned  and  tapped 
on  the  engine  lathe,  after  which  the  holes  were  drilled  in  the 
drill  press.  A  saving  of  200  per  cent  was  made  when  this 
piece  was  cast  in  bars  and  machined  in  the  automatic  screw 
machine.     This  exceptional  saving  was  not  only  due  to  the 
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Fig.    9. 

automatic  performance  of  the  turning  and  threading  opera- 
tions, but  also  to  the  use  of  a  special  cross-slide  drilling  at- 
tachment, which  is  not  the  usual  cross  drill  but  comprises  a 
drill  that  is  fed  longitudinally.  This  has  been  previously 
described  in  these  columns  as  well  as  the  method  of  indexing 
the  stock  to  drill  more  than  one  hole  in  a  piece.  Cast-iron 
knobs  may  also  be  machined  economically  by  following  the 
preceding  methods  and  considerable  expense  saved,  especially 
when  they  are  required  to  be  finished  on  both  ends,  as  was 
necessary  on  the  one  shown  in  Fig.  5.  In  this  case  both  ends 
are  finished  by  the  cut-otE  tool  .1  and  the  cross-slide  drilling 
attachment  is  made  use  of. 

The  piece  shown  in  Pig.  6  differs  from  those  previously 
described  in  that  the  hole  is  cored.  The  piece  is  made  from 
soft  cast  brass  and  is  not  required  to  be  finished  accurately. 
The  method  for  drilling  the  hole  is  the  same  as  described  in 
connection  with  Fig.  4.  When  parts  are  made  with  cored 
holes  the  bars  should  be  cast  in  much  shorter  lengths. 
Another  example  of  work  with  a  cored  hole  is  shown  in  Fig. 
7  where  A  is  the  cut-off  tool  and  B  the  forming  tool.  The 
groove  at  C  is  molded  into  the  piece  to  prevent  a  sharp  corner 
when  it  Is  separated  from  the  bar.  Fig.  8  is  intended  to  show 
how  pieces  which  do  not  have  a  cylindrical  shape  may  be  cast 
into  a  bar  and  machined  in  the  automatic  screw  machine. 
The  piece  shown  is  similar  In  shape  to  a  wing  nut  and  is  cast 
in  two  separate  parts,  which  are  arranged  cross-wise. 

A  study  of  the  prociHling  rases  will  show  that  the  largest 
saving  Is  made  when  the  work  requires  special  operations 
which  the  hand  turret  lathe  Is  not  provided  for,  and  also  In 
finishing  the  work  In  one  setting  of  the  machine  Instead  of 
chucking  twice.  Parts  which  might  require  special  and  ex- 
pensive chucks  on  the  hand  machine  are  peculiarly  adapted  to 
be  machined  from  the  cast  metal  bar  in  the  automatic  screw 
machine. 

In  considering  the  molding  of  string  patterns,  three  ouea- 
tlons  win  naturally  arise.  1.  Can  string  patterns  be  readily 
molded?  2.  Is  the  molding  done  by  machine  or  by  hand?  3. 
What  Is  the  relative  coat  of  castings  made  singly  and  In 
strings.  Including  the  pnlternmaking?  String  castings  may 
be  molded  as  readily  ns  single  ones  or  those  of  the  gang  type, 
excepting  those  parts  having  cored  holes  which  would  be 
more  dimcult  to  mold  In  strings,  owing  to  the  length  of  the 


cores.  For  this  reason  the  various  operations  on  the  latter 
(also  on  parts  more  than  2  inches  in  length)  should  be  care- 
fully estimated  and  compared  with  the  added  cost  of  molding, 
and  they  should  only  be  machined  in  the  manner  described 
when  the  reduced  cost  of  these  operations  justifies  the  more 
difficult  method  of  molding. 

Whether  the  piece  is  to  be  molded  by  machine  or  by  hand 
depends  upon  four  conditions.  1.  The  material:  Parts 
molded  of  brass  require  more  even  ramming  than  when  made 
of  cast  iron  or  steel  and  for  this  reason  could  be  more  readily 
molded  by  hand.  2.  The  length  of  the  piece:  The  parts 
shown  in  Figs.  1  and  6  are  of  such  length  that  in  order  to 
carry  a  sufficient  quantity  in  one  bar,  the  string  pattern  would 
be  so  long  that  it  could  be  much  more  readily  molded  by 
hand  than  by  machine.  3.  The  amount  of  accuracy  required: 
In  molding  bars  of  this  kind  care  should  be  taken  by  the 
molder  not  to  rap  the  pattern  harder  at  one  time  than 
another,  and  never  to  rap  the  pattern  harder  than  necessary 
to  remove  it  from  the  sand,  as  the  first  error  would  cause  vari- 
ation in  the  size  of  the  work  and  the  seeond  cause  the  work 
to  cast  large.  This  would  occur  to  a  greater  extent  with 
hand  molded  bars  than  with  the  machine  molded  ones.  But 
the  same  may  be  said  of  any  castings  and  should  not  be  held 
as  an  objection  to  performing  automatic  operations  in  the 
manner  described,  as  this  class  of  work  is  usually  done 
on  Cleveland  automatic  machines  or  those  of  similar  con- 
struction which  allow  for  adjustment  of  all  cam  or  tool 
travel.  4.  The  quantity  to  be  made:  As  in  operations  of 
every  kind  the  quantity  of  parts  to  be  made  must  be  suf- 
ficient to  justify  the  first  tool  cost.  For  example,  the  piece 
shown  in  Fig.  2  was  made  in  a  large  molding  machine  carry- 
ing five  bars  to  one  mold.  The  cost  of  fitting  the  machine 
with  patterns  is  greatly  outweighed  by  the  increased  pro- 
duction, as  but  two  bars  could  be  made  in  a  mold  by  hand, 
at  one  time;  also  about  thirty  or  thirty-five  l>ars  could  be 
machine-molded  in  the  time  required  to  mold  two  or  four  by 
hand.  At  the  same  time,  it  should  be  remembered  that  the 
machine  would  require  two  operators  and  the  hand  molding 
but  one. 

A  comparison  of  patterns  is  shown  in  Fig.  9.  A  gang  pat- 
tern for  molding  the  piece  by  hand  is  shown  at  A,  and  B 
shows  the  methods  of  mounting  the  two  halves  of  the  pattern 
on  a  board  for  molding  in  a  machine  of  the  small  type.  This 
comparison  shows  that  the  expense  of  the  string  pattern  and 
of  the  gang  pattern  would  be  about  the  same.  The  patterns 
for  making  the  pieces  shown  in  Figs.  1,  4  and  6  would  be 
made  in  two  halves,  split  through  the  center,  having  two  bars 
in  each  mold  (for  hand  molding).  The  length  of  the 
string  pattern  for  the  piece  shown  in  Fig.  6  is  3  feet;  this 
is  shorter  than  the  others  on  account  of  the  core.  The  length 
of  the  string  pattern  for  the  pieces  shown  in  Figs.  1  and  4 
is  41-!  feet.  The  pattern  for  the  piece  shown  in  Fig.  6  should 
have  core  prints  extending  about  1^  inch  at  each  end  to 
insure  having  the  correct  core  location  and  to  support  the 
core  which  Is  made  of  dry  sand.  The  patterns  for  the  pieces 
shown  in  Figs.  2  and  5  would  be  made  of  metal,  and  for 
machine  molding  would  bo  fastened  to  the  plate  on  the  ma- 
chine. If  the  machine  had  but  one  plate  only  half  patterns 
would  be  required,  as  the  top  and  bottom  of  the  mold  could 
be  made  from  the  same  half  pattern.  The  piece  shown  in 
Fig.  3,  however,  would  require  two  halves  to  the  pattern  on 
account  of  the  cnm-lug.s  which  it  carries.  The  piece  shown  in 
Fig.  7  may  be  machine-molded,  one  mold  carrying  five  or  six 
bars,  and  the  length  of  each  bar  should  be  about  3  feet,  A 
machlne-molder  could  make  about  seventy-five  molds  a  day 
(of  parts  similar  to  those  described)  which  would  equal  sev- 
eral hundred  pieces,  according  to  their  sir.e  and  the  numl)er 
cast  in  one  mold.  A  safe  estimate  on  the  same  work  per- 
formed by  hand  would  be  about  one-fifth  this  amount,  mak- 
ing allowance  for  two  men  operating  the  molding  machine. 
In  conclusion,  the  writer  wishes  to  state  that  the  crop  ends 
of  tho  bars  were  allowed  to  accumulate  until  there  were 
enough  on  hand  to  machine  In  the  hand  screw  machines.  In 
some  cases  this  proved  advantageous  In  making  the  special 
parts  which  are  often  required.  These  parts  differ  very 
little  from  tho  regular  work  and  are  usually  ordered  In  very 
small  quantities. 
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GENERAL    METHODS    USED    IN    FORGING    AND    MACHINING    EOLTS    AND    NUTS 

BY    DOUGLAS    T.    HAMILTONf 


WHILE  the 
articles  o  n 
bolt  and  nut 
making  which  ap- 
peared in  previous 
numbers  of  Ma- 
chinery contained 
considerable  informa- 
tion on  this  subject, 
there  were  some  de- 
tails that  were  not 
fully  dealt  with.  In 
the  following  article, 
a  general  resumS 
will  be  given  of  the 
methods  used  in  a 
large  bolt  and  nut 
factory  in  the  Mid- 
dle West  that  makes 
bolts  and  nuts  ex- 
clusively. It  is  there- 
fore evident  that  the 
processes  used  here 
are,  to  a  certain  ex- 
tent, characteristic  of  those  in  general  use  in  the  industry. 
Heading'  Bolts 
As  an  example  of  bolt  heading,  threading,  etc.,  a  %-inch 
machine  bolt  2  inches  under  the  head  will  be  considered. 
This  is  made  from  Bessemer  steel  rod  that  is  obtained  in 
bars  14  feet  long.  As  shown  in  Fig.  1,  the  bars  of  steel  are 
arranged  in  a  pile  at  the  rear  of  tlie  furnace  and  are  inserted 
in  the  manner  illustrated.  The  furnace  is  15  feet  long  and  is 
heated  by  natural  gas.  The  temperature  to  which  the  rods 
are  heated  varies  from  2100  to  2200  degrees  P.  When  they 
have  attained  the  proper  temperature  the  forging  machine 
operator  grips  one  of  the  bars  with  a  pair  of  tongs  and  inserts 
it  in  the  feeding  rolls  A  of  the  Acme  continuous-motion  bolt 
and  rivet  machine  shown  in  Fig.  3.  These  rolls  are  located 
about  1%  or  2  feet  from  the  front  end  of  the  furnace  and  as 
the  bar  is  not  very  large  in  diameter  and  cools  quickly,  it  is 
protected  by  sheet  steel  guards  in  its  passage  from  the  fur- 
nace to  the  rolls  to  keep  the  temperature  as  uniform  as  pos- 
sible. From  the  rolls,  the  rod  passes  to  the  gripping  dies, 
■where  it  is  gripped,  headed  and  cut  off.  The  machine  used  for 
making  tliis  bolt  is  called  a  "continuous  motion  bolt  and  rivet 
making  machine,"  because  the  operation  is  continuous,  the 
bolt  receiving  only  one  blow  and  then  being  cut  off;  this 
sequence  is  con- 
tinued uninterrupted- 
ly until  the  bar  is 
completely  used  up. 
The  production  from 
a  machine  of  the  con- 
tinuous-motion type 
is  evidently  greatly 
in  excess  of  that 
which  can  be  ob 
tained  from  single- 
blow  machines. 
The  continuous-mo- 
tion machine  pro- 
duces from  25,000  to 
30,000  bolts  in  ten 
hours. 

A  rather  ingenious 

•  For  information  -mi 
bolt  and  nut  making 
pri»vIously  published  in 
M.iCHiNERY.  see  the  bit!'- 
of  articles  on  "Mafliiii^ 
ropging,"  in  the  Ainil. 
Ma.v,  June  ami  Jul.v,  ]!ii:;, 
numbers. 
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Placing  Rods   in  Furnace   to  be   heated,    from   which   they   pas; 
to  Acme  Continuous-motion  Bolt-malting  Machine 


arrangement  is  used 
in  connection  with 
the  Acme  forging 
machine  for  carrying 
the  bolts  away  from 
the  machine.  It  con- 
sists of  a  short  esca- 
lator operated  by  the 
belt  B  and  pulley  C. 
The  bolts,  after  being 
headed  and  cut  off, 
drop  from  a  chute  in 
the  forging  machine 
onto  this  traveling 
platform  and  are  car- 
ried up  by  it  and 
dumped  into  a  sheet- 
iron  wheelbarrow,  as 
shown  in  Fig.  2. 
When  this  becomes 
filled,  it  is  removed 
and  an  empty  one 
put  in  its  place.  It  is 
therefore  unneces- 
sary to  pick  the  bolts  up  off  the  floor.  This  is  a  very  con- 
venient method  of  transporting  them  for  the  other  operations. 
Fig.  2  also  shows  the  position  of  the  operator  when  he  feeds 
the  heated  rod  into  the  feeding  rolls  of  the  machine. 
Removing-  the  Plash 
Following  the  forging  operation,  after  the  bolts  have  be- 
come cold,  they  are  transferred  to  another  machine  where  the 
flash  is  removed.  The  bolts  are  put  in  a  chute  attached  to  this 
machine  and  pass  down  to  a  slide  from  which  they  are  carried 
into  the  shearing  dies  by  means  of  a  segment  carrier.  When 
this  carrier  makes  one-quarter  turn,  another  slide,  operated 
by  a  bellcrank  and  traveling  in  a  position  at  right  angles  to 
the  first  carrier,  picks  up  the  bolt  and  carries  it  to  the  dies. 
Tlie  dies  are  in  segment  form  and  are  operated  from  each  side 
by  cranks  that  receive  movement  from  a  slide  through  the 
action  of  a  cam  groove.  Two  spring  rods  fitting  in  a  longi- 
tudinal groove  act  as  ejectors  for  the  bolts.  The  trimming  is 
accomplished  by  a  punch  in  connection  with  the  dies,  which 
forces  the  bolts  right  through  the  dies  into  a  box  under  the 
machine,  removing  the  flash  that  has  been  produced  by  the 
forging  machine  dies.  Tliis  trimming  operation  is  necessary 
because  it  is  practically  impossible  to  produce  bolts  in  a  single- 
blow  continuous-motion  bolt  and  rivet  machine  without  pro- 
ducing flash,  especi- 
ally if  a  good  full 
head  is  desired. 

Pointing:  or  Chamfer- 
ing- Bolts 

in  order  to  facili- 
tate the  starting  of 
the  threading  die  on 
the  body  of  the  bolt 
and  also  to  produce  a 
good  end,  the  bolts 
before  threading  are 
chamfered  and 
rounded  off  at  the 
same  time.  The  cut- 
ting-off  operation  in 
the  forging  machine 
produces  an  end  that 
is  not  altogether 
straight  but  is 
rounded  on  one  side 
of  the  body  and 
sharp   on   the    other. 
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Fig.    3.     Close  View  showing  Rod  coining  from  Furnace  and  being  fed 
into  Acme  Bolt  and  Hivet  Machine  by  Feeding  Rolls 

tion  removes  this  defect  and  facilitates  the  starting  of 
the  dies.  The  pointing  operation  is  accomplished  in  a  ma- 
chine of  the  type  shown  in  Fig.  4.  This  is  a  small  bench  ma- 
chine, operated  by  hand  and  foot  power.  The  operator  holds 
the  bolt  in  a  nest  attached  to  the  slide  .1  which  is  forced  for- 
ward by  means  of  a  bellcrank  connected  by  a  chain  to  the  foot 
treadle  B.  The  pointing  knife  is  held  in  the  head  C  and  is 
formed  on  the  inner  end  to  the  same  shape  as  that  required 
on  the  end  of  the  bolt.     Thi.s  bench  machine  can  be  operated 


Fig.    i.      Poinune    liuHa    ;:.;.:    Ij    tl.roQ.J-.ng 

Tery  rapidly  and  one  operator  can  turn  out  25,000  bolts  of  the 
size  previously  mentioned  In  ten  hours. 
Threndlnir  Bolts 
Following  the  pointinR  oponitlon,  the  bolts  are  taken  to  the 
two-head  threndinK  machine  shown  In  Fig.  5.  This  machine  is 
provldod  with  two  hMc1(h,  and  while  nne  bolt  l.s  bring  threaded 
the  operator  is  Inserting  another  In  the  other  slide  so  that  one 
Rllde  is  practically  In  continuous  operation  nil  the  lime.  The 
thrt'nd  produced  on  thl«  bolt  Is  ■"•«  by  11  pilch.  I'l  Inch  long. 
The  work  la  just  .^lipped  Into  n  groove  in  a  plate  fnsleneil  to 
the  slide  and  Ib  backed  up  by  n  bracket  provlde<l  with  another 
plate  which  bears  against  the  head.  The  slide  Is  operated  by 
hand  to  bring  the  Imlt  into  contact  with  the  chasers  of  the 
tbreading  die  and  then  the  bolt  automatically  leads  Into  the 
die  lUelf,  by  the  action,  of  course,  of  th"  pitch  of  the  chasers. 
On  thin  machine  BOOO  bolts  can  be  threaded  In  ten  hours.  This 
finlRlif-.t  the  mnchlnlng  operations  on  the  boll. 


Hot-forced  Nut  Making 
The  nut  used  in  connection  with  the  bolt  just  described  is 
of  square  section  and  is  produced  in  the  hot-forged  nut  ma- 
chine shown  in  Fig.  8.  This  type  of  machine,  as  was  de- 
scribed in  a  previous  article,  is  only  used  for  making  square 
nuts  but  produces  these  without  fins  or  burrs.  The  bar  used 
for  making  the  nuts  is  15/16  inch  by  19/32  inch  thick  by  10 
feet  long  and  the  nut  produced  is  1  inch  across  the  flats  and 
0  16  inch  thick.  The  bar  is  heated  in  the  furnace  shown  to 
i'ne  right  to  a  tcminrature  varying  between  HlOO  and  2200  de- 
nes F.,  for  a  length  of  about  3',-j  feet — three  heats  finishing 
a  ten-foot  bar.  The  bar  is  then  removed  to  the  forging  ma- 
chine and  Is  turned  over  after  making  each  nut.  The  method 
of  making  square  nuts  in  a  machine  of  this  type  was  clearly 
illustrated  in  a  diagrammatical  view.  Fig.  42.  that  appeared 
in  connection  with  the  article  on  this  subject  in  the  June,  1913, 


iding  E 


Threadlsc  KaeUa* 


number  of  Machinery.  The  production  of  %-inch  nuts  from 
a  machine  of  the  hot-forged  type  varies  from  2800  to  3000 
pounds  in  ten  hours,  or  in  other  words  from  24,800  to  26,600 
nuts. 

Tapping  the   Nuts 

The  tapping  of  the  •'•j.inch  nuts  is  accomplished  in  six- 
spindle  Acme  semi-automatic  nut  tapping  machines,  a  row  of 
wliich  is  shown  in  Fig.  6.  Fig.  7  shows  a  closer  view  of  one 
(if  these  machines  and  illustrates  the  operation  of  the  feeding 
mechanism  and  tap.  Referring  to  the  latter  illustration,  it 
will  be  seen  that  the  nuts  we  fed  down  to  the  tap  through 
the  slide  .1  and  are  moved  over  in  line  with  the  taps  by  the 
feeding  finger  B.  This  feeding  finger  is  operated  from  a  rod 
at  the  rear  of  the  machine  through  a  system  of  levers  which 
come  into  action  as  the  spindle  of  the  machine  is  lifted. 

Each  tap-holding  spindle  Is  operated  independently.  It  Is 
counlerweighted  to  prevent  breaking  the  taps  and  is  provided 
with  an  automatic  lifting  device  consisting  of  a  worm  and 
auxiliary  mech:inisni.  By  means  of  this  device,  the  tap  is 
liflcd   after  one   nut   has   boon   tapped,   allowin.c  the  next  nut 
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Fig 


View  showing  Operation  of  an  Acme  Seini-automati( 

Nut-tapping    Machine 


to  be  fed  in  automatically  from  the  chute  to  the  nut  holder. 
As  the  tap  passes  through  the  nut,  the  worm  shown  at  the 
top  of  the  spindle  in  Fig.  6  drops,  and  in  so  doing,  comes  in 
contact  with  a  bronze  washer.  This  washer,  through  a  bell- 
crank  arrangement  of  levers,  pushes  a  shoe  into  contact  with 
the  threads  of  the  worm,  whereupon  the  latter  rises  and  lifts 
up  the  tap  so  that  it  clears  the  nut  and  nut  holder,  allowing 
another  nut  to  be  fed  in.  When  the  tap  becomes  filled  with 
nuts,  it  Is  removed  from  the  spindle  by  the  operator.  The 
spindle  automatically  stops  when  the  tap  is  full,  as  the 
tap  filled  with  nuts  prevents  the  worm  from  contacting  with 
the  bronze  washer.  The  tap  is  removed  by  depressing  a  foot 
lever  and  is  held  in  place  by  quick-acting  ring  chucks.  The 
production  of  %-inch  nuts  from  a  six-spindle  machine  of  this 
kind  is  great,  varying  from  15,000  to  17,000  per  day  of  ten 
hours. 

For  nuts  smaller  than   Vi   inch.  Acme  semi-automatic  nut 
tapping  machines  of  the  hopper  type,  as  shown  in  Fig.  9,  are 

used.     The  hoppers  of  these  machines  consist  of  a  receptacle 

inside  of  which  there  is  an  arrangement  similar  to  a  turn- 
stile.   This  agitates  the  nuts  and  feeds  them  down  through  a 

chute  from  which  they  pass  to  the  chuck.     This  machine  is 

provided  with  three  spindles  carrying  taps,  but  only  one  tap 

is  in  operation  at  one 

time  on  a  nut.     As 

one    tap    becomes 

filled  with  nuts,  the 

work-holding     turret 

indexes    and    brings 

another      tap      into 

operation.      This    se- 
quence of  operations 

is     continued     until 

all  the  taps  are  filled. 

A  bell  then  rings  and 

the  operator  removes 

the    taps,    strips    the 

nuts   from   them,   in- 
serts the  taps  again 

and    starts    the    ma- 
chine.  Production  on 

a    machine    of    this 

type  is  high,  ranging 

from  15,000  to  20,000 

standard  %-inch  nuts 
per     day     of     ten 

hours. 


THE   LOCOMOTOR 

An  interesting  engine  for  switching  purposes  has  been  de- 
veloped in  Germany  during  the  last  year  or  two.  It  is  known 
as  a  locomotor,  and  consists  of  a  small  gasoline  or  oil  engine 
placed  on  a  wheel  base  running  on  the  rails.  This  apparatus 
weighs  about  two  tons  and  would  therefore  be  too  light  to 
Gxert  the  tractive  force  necessary  in  switching  any  consider- 
able number  of  cars.  This  difficulty,  however,  is  overcome 
by  an  ingenious  arrangement  by  means  of  which  part  of  the 
weight  of  the  car  to  which  the  locomotor  is  coupled  is  trans- 
ferred from  the  wheels  of  the  car  to  the  wheels  of  the  loco- 
motor, so  that  the  weight  of  the  car  being  switched  is  added 
to  the  weight  on  the  driving  wheels  of  this  novel  switching 
engine.  It  has  been  found  especially  advantageous  to  use  this 
motor  at  small  and  medium-sized  stations,  harbor  tracks,  etc., 
where  the  work  to  be  done  is  hardly  enough  for  a  regular 
switching  engine  and  where  the  cost  of  usins  such  an  engine 
is  therefore  excessive.  It  is  stated  that  the  same  work  can 
be  performed  for  less  than  one-third  the  cost  by  using  an 
arrangement  such  as  described. 

An  interesting  item  in  connection  with  the  development  of 
the  locomotor  is  that  its  inventor  is  not  a  railroad  man  but 
an  architect.  This  is  another  of  many  examples  of  how 
men  trained  to  a  certain  line  of  work  seldom  conceive  radically 


new  ideas  for  doing  that  work,  but  rather  develop  along  the 
lines  into  which  they  have  been  trained,  whereas  a  man  com- 
paratively unfamiliar  with  the  general  practices  in  a  trade  or 
industry  may  sometimes  conceive  of  improvements  of  great 
value  which  a  specialist  would  never  have  thought  of. 
*     *     * 

It  is  estimated  that  over  32,000,000  barrels  of  crude  oil 
were  used  for  fuel  by  railroads  of  the  United  States  In  1912. 
This  is  an  increase  of  over  4,000,000  barrels  as  compared  with 

1911.  During  the 
last  few  years  crude 
oil  has  replaced  coal 
on  many  of  the  rail- 
roads in  Texas,  Okla- 
homa and  Louisiana. 
The  adoption  of  oil 
for  fuel  has  added 
greatly  to  the  com- 
fort of  the  traveling 
public  and  has  less- 
ened the  labor  of  the 
firemen  as  well  as 
reduced  the  cost  of 
operation.  Over  1200 
oil-burning  locomo- 
tives are  in  use  on 
the  Southern  Pacific 
and  more  than  800  on 
the  Santa  Fe.  The 
total  mileage  of  rail- 
roads now  operating 
with  fuel  oil  is  about 

a   Hot-forged   Nut   Machine  28,000  miles. 
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DIFFERENT    TYPES    OF    CONVEYOR    SYSTEMS— PRINCIPLES    GOVERNING    THE    DESIGN    OF    CONVEYOR    BELT    PULLEYS 

BY    C.    F.    HERINOTON* 


THI-;  application  of  machinery  for  handling  and  conveying 
heavy  and  bulky  material  has  of  late  assumed  con- 
siderable importance.  No  branch  of  engineering  has 
been  more  rapidly  developed  and  less  written  about  than  the 
construction  of  appliances  for  loading  and  unloading  heavy 
goods,  particularly  coal  and  ore.  The  modern  flour  mill  may 
also  be  cited  as  an  example  of  automatic  handling.  So  per- 
fect Is  its  automatic  equipment  that  wheat  may  be  unloaded 
from  an  ocean-going  vessel,  stored,  cleaned,  graded,  ground, 
dressed,  packed,  weighed,  registered  and  delivered  into  a 
railroad  car  without  any  manual  labor  at  all.  The  result  is 
a  saving  in  both  time  and  labor,  especially  in  the  number  of 
men  employed,  for  with  modern  conveying  systems  the  num- 
ber of  men  is  at  least  25  per  cent  less  than  where  manual 
labor  is  employed.  Naturally  there  are  heard  objections 
to  these  labor  saving  devices,  as  being  detrimental  to  the 
interest  of  labor;  but  experience  has  proved  the  contrary, 
for  wherever  we  find  these  conveniences,  we  also  find 
that  the  life  of  the  laboring  man  has  been  made  easier,  higher 
wages  have  been  paid  and  his  economic  value  to  the  com- 
munity has  been  greatly  increased. 

Although  conveyor  systems  are,  as  a  matter  of  history, 
only  about  twenty-five  years  old,  so  rapid  has  been  their 
development,  that  there  is  now  a  conveyor  system  available 
for  any  and  all  kinds  of  material  rctjuired  to  be  handled. 
Conveyor  systems  are  divided  into  approximately  three  dif- 
ferent classes,  each  class  having  a  number  of  styles  and  ways 
of  performing  the  work.  They  are  as  follows:  (a)  bucket 
conveyors;  (b)  screw  conveyors;  (c)  belt  conveyors. 
Bucket  Conveyors 

Bucket  conveyors  are  usually  designed  for  special  purposes. 
For  instance,  grain  conveyors  are  always  encased  in  wooden 
and  steel  casings  and  the  casings  are  nearly  always  vertical. 
The  usual  support  for  the  buckets  in  this  case  is  belting— 
either  leather,  cotton  or  rubber.  For  coal,  coke  and  other 
heavy  materials  the  buckets  are  fastened  to  chain  links,  either 
single  or  double  strand,  depending  upon  what  capacity  the 
conveyor  is  designed  for;  and  in  this  case  the  conveyor  cas- 
ing is  usually  carried  in  a  slanting  position.  Bucket  con- 
veyors should  always  be  fed  from  the  side  on  which  the 
buckets  ascend,  so  that  the  stream  of  material  runs  into  the 
buckets,  meeting  them  on  their  upward  journey.  This  pre- 
vents the  material  from  falling  into  the  conveyor  well  and 
does  not  necessitate  the  buckets  dredging  through  an  accumu- 
lation of  feed.  With  bucket  conveyors  of  small  capacity,  how- 
ever, it  is  customary  to  place  a  boot  at  the  bottom  of  the 
well  and  the  buckets  pass  down  and  through  this  boot  and  fill 
themselves  coming  up  through  the  material. 

The  reason  why  bucket  conveyors  should  sometimes  be  set 
vertical  and  sometimes  In  an  inclined  position  Is  that  In  ele- 
vating materials  of  low  specific  gravity,  a  conveyor  can  be 
driven  at  a  much  higher  speed  than  the  conveyor  which   Is 


handling  material  of  higher  specific  gravity,  as  a  velocity 
of  the  material  at  the  point  of  delivery  which  would  not  in- 
jure grain,  would  break  up  coal  and  other  heavier  products. 
Moreover,  the  receiving  spouts  and  chutes  would  be  quickly 
destroyed  by  the  impact  of  the  material.  Conveyors  in  a 
vertical  position  are,  therefore,  only  suitable  for  specifically 
light  material  and  can  be  run  at  a  circumferential  velocity  of 
250  to  350  feet  per  minute.  Conveyors  for  heavy  material 
must  be  wholly  or  partially  inclined  to  give  a  clean  delivery 
without  scattering,  and  they  should  run  at  a  speed  of  50  to 
160  feet  per  minute.  It  is  for  this  reason  that  conveyors  for 
specifically  heavy  material  require  so  much  larger  buckets, 
chains,  etc.,  than  conveyors  of  the  same  bulk  capacity  for 
handling  lighter  material.  Bucket  conveyors  should  always 
be  driven  from  the  top  so  that  the  upward  side  of  the  con- 
veyor (the  side  containing  the  load)  can  be  tight,  while  the 
empty  side  will  run  slack.  As  a  general  rule,  bucket  con- 
veyors are  expensive  to  install  and  costly  to  operate,  on  ac- 
count of  their  number  of  moving  and  consequently  wearing 
parts,  which  are  in  constant  need  of  renewal. 
ScrewT  Conveyors 

The  screw  or  worm  conveyor  is  without  a  doubt  one  of  the 
oldest  types.  The  first  screw  conveyors  were  made  of  soft 
wood  octagonal  spindles  into  which  were  driven  hard  wooden 
blades  with  pegs  at  one  end.  In  the  course  of  time  this  was 
improved  upon  by  cast  iron  sections  being  threaded  on  a 
square  iron  shaft,  which  was  turned  for  suitable  bearings  at 
intervals  of  6  or  10  feet.  Modern  screw  conveyors  are  built 
up  of  sectional  screw  flights,  that  are  fixed  to  a  central  shaft 
or  spindle  by  means  of  its  shank  which  is  tapped  and  fitted 
with  a  nut.  The  spindle  is  usually  made  of  steam  pipe  in 
lengths  of  about  8  feet,  the  different  lengths  being  coupled 
together.  Then  there  is  the  continuous  screw  conveyor,  which 
is  a  spindle  and  screw  all  rolled  in  one  continuous  screw  into 
sections  of  about  10  feet.  Screw  conveyors  are  fitted  into  a 
wooden  or  steel  trough  so  as  to  leave  a  clearance  of  between 
%  and  1/4  inch. 

A  detail  of  great  importance  in  all  screw  conveyors  is  the 
intermediate  bearing;  this  if  cumbersome,  obstructs  the 
passage  of  the  material — a  drawback  that  must  be  carefully 
avoided.  As  all  adjustable  bearings  are  in  halves  and  of 
necessity  bulky,  it  is  preferable  to  choose  solid  bearings,  al- 
though they  lack  some  fltVantages  that  the  former  possess. 
The  best  intermediate  bearing  is  a  small  phosphor-bronze 
bushing,  secured  by  a  short  piece  of  pipe  to  a  cast-iron  sup- 
port. The  pipe  is  screwed  Into  the  support  and  secured  by 
means  of  a  lock-nut.  The  bearing  can  be  oiled  through  the 
pipe.  A  word  of  caution  might  be  added  here  to  the  en- 
gineer about  to  install  a  screw  conveyor  eystem.  Do  not  have 
too  long  a  run  for  your  conveyor  without  breaking  in  for  a 
drive — say  not  over  200  feet  for  a  6-Inch  screw,  and  not  over 
300  feet  for  a  9-inch  screw  conveyor.  If  possible,  always 
p'.nce  your  drive  so  as  to  pull  the  material  toward  the  drive. 


Fif.     I.      DoiiM. 
Objection! 
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rig.   4.     A  Better  Type   of  Belt   Pulley.     I 

Objectionable  Feature  is  the  Space  at 

the  Center 


Fig.  5.     Efficient  Form  of  Belt  Pulley  with 

Central  Space   fully   supported 

Fig.    6.     Best   Type   of   Belt   Conveyor   Pulley 


Belt  Conveyor  provided  with  "Skirt 
Boards"    to   hold   the    Material 
in   Place 


never  at  the  opposite  end  so  as  to  push  the  material  away 
from  the  drive.  If  one  of  the  flights  or  a  shaft  bearing 
breaks,  you  can  bring  what  material  lies  between  the  break 
and  the  drive  toward  the  drive,  while  in  the  other  case,  if  a 
break  occurs  you  will  continue  to  pile  up  material  and  trouble 
for  yourself  at  the  point  of  breakage,  before  your  overload 
release  coil  on  the  drive  will  stop  the  screw. 
Belt  Conveyors 

And  now  we  come  to  the  belt  conveyors  which,  of  all  con- 
veying systems,  are  the  simplest  and  best.  They  are  simple 
in  construction,  have  a  minimum  number  of  wearing  parts, 
are  positive  in  action  and  can  be  used  as  carriers  on  both 
runs  of  the  belt.  Belt  conveyors  are  independent  of  the  car- 
riers and  can  be  loaded  at  any  point,  either  by  hand  from 
bins  or  by  means  of  automatic  feeders;  and  they  can  also  be 
discharged  at  any  point  and  are  reversible.  They  can  be  used 
for  conveying  material  in  sacks  and  packages  as  well  as  in 
the  bulk,  and  can  be  built  on  portable  frames  and  moved 
from  place  to  place,  all  of  which  tends  to  make  them  an  ideal 
system  for  conveying.  From  the  start,  however,  the  writer 
hastens  to  say  that  putting  a  belt  over  two  pulleys,  pulling 
and  tightening  until  it  is  perfectly  flat,  and  installing  guide 
pulleys  to  "steer"  it,  does  not  by  any  means  constitute  the 
successful  installation  of  a  belt  conveyor.  On  the  contrary, 
there  are  a  number  of  points,  each  small  in  itself,  but 
which  in  the  aggregate  make  or  unmake  a  belt  conveyor. 
Some  of  these  points  I  will  try  to  explain. 
Trougrhing'  Idlers 

The  troughing  idlers  are  often  constructed  more  for  the 
immediate  convenience  of  their  individual  manipulation  than 
with  thoughtful  consideration  for  the  wear  and  tear  of  the 
belt.  As  this  is  first,  last  and  always  an  item  of  the  greatest 
importance,  it  ought  to  be  considered  first.  Pulleys  in  line 
may  have  a  tendency  to  act  like  a  pair  of  shears  and  this  is 
continuous  and  intensified  when  the  loads  are  heavier  than 
they  ought  to  be,  or  when  the  carriers  are  spaced  too  wide 
apart,  a  condition  that  is  a  fruitful  source  of  destruction  to 
the  belt.  As  a  rule,  in  a  belt  conveyor  of  any  appreciable 
length,  the  belt  represents  at  least  two-thirds  of  the  initial 
cost  of  installation,  and  it  would  hardly  seem  the  part  of 
wisdom  to  endanger  the  two-thirds  which  is  subject  to  con- 
stant wear  to  effect  a  saving  in  the  one-third  which,  owing 
to  the  nature  of  the  material  and  the  character  of  the  work 
that  it  performs  when  under  proper  care  and  management, 
should  last  almost  indefinitely.  Such,  however,  is  often  the 
case.  In  all  kinds  of  mechanical  devices  the  construction  and 
adaptability  of  the  article  in  question  is  always  the  prime 
consideration  in  making  a  choice,  and  this  principle  holds  good 
in  conveyor  belts,  or  should  do  more  so  than  in  most  cases, 
because  of  their  large  initial  cost  and  liability  to  injury 
through  misuse. 

When  troughing  idlers  were  first  built  they  were  designed 
for  an  angle  of  troughing  of  4.5,  30,  25,  and  20  degrees,  and 
finally  the  five-pulley  idler  in  contradistinction  to  the  three- 
pulley  idler,  was  made  with  the  differentiation  in  the  pulleys 
of  15  degrees.  The  reason  for  this  is  self-evident.  The  latter 
type  more  nearly  conforms  to  the  circular,  eliminating  angular 


bending  and  being  a  compromise,  although  a  bad  one  because 
not  necessary.  Fig.  1  shows  what  was  probably  the  first 
troughing  idler,  the  double  cone  pulley.  This  design  was 
objectionable  because  the  diameter  at  A  is  much  greater  than 
the  diameter  at  B,  and  consequently  the  surface  speed  of  the 
pulley  is  greater  at  A  than  at  B.  This  produces  an  abrasive 
action  due  to  belt  slippage,  which  rapidly  divests  the  belt  of 
the  skin  or  covering,  allowing  it  to  absorb  moisture  and  grit 
so  that  it  is  soon  destroyed. 

Fig.  2  shows  the  dish  pan  idlers.  Here  the  three  pulleys 
revolve  independently  of  each  other,  the  theory  being  that  the 
belt  would  have  a  line  contact  only,  as  shown  at  G ;  but  in 
practice  it  is  found  that  a  loaded  belt  takes  the  position  shown 
at  D  and  all  the  disadvantages  of  the  double  cone  pulley  still 
remain.  Fig.  3  shows  the  worst  type  of  troughing  idler. 
Why?  Because  there  is  no  support  tor  the  belt  at  the  center 
where  the  load  is  carried.  There  is  a  rolling  shear  action 
that  cuts  the  belt,  and  it  sags  between  the  carriers  under  the 
weight  of  the  load.  The  result  is  that  the  belt  is  cut  in 
halves  and  destroyed,  not  worn  out.  Fig.  4  shows  the  four- 
pulley  type  of  troughing  idler.  This  is  a  little  better,  but  is 
still  objectionable  on  account  of  the  fact  that  it  is  open  in 
the  center. 

Fig.  5  shows  a  good  design  of  troughing  idler,  eliminating 
slip  and  scour,  for  the  pulleys  revolve  independently,  but  not 
in  the  same  place.  Fig.  6  represents  the  latest  and  the  most 
perfect  of  the  three  pulley  designs.  It  eliminates  the  rolling 
shear  effect  of  pulleys  in  line,  while  retaining  all  the  other 
advantages  of  the  general  idea.  This  type  of  idlers,  with  the 
end  pulleys  at  an  angle  of  40  degrees  from  the  horizontal,  used 
in  connection  with  a  good  rubber  belt,  gives  the  maximum 
results  and  a  perfect  belt  conveyor.  Fig.  7  shows  what  is 
often  found  on  belts  that  are  so  flat  that  the  material  will 
spill  if  not  controlled.  This  is  done  by  what  are  called  skirt 
boards  and  they  are  "death"  to  a  belt.  The  material  catches 
or  scrapes  against  the  skirt  board  as  it  passes,  digging  into 
the  board  and  into  the  belt  as  well.  Material  gets  under  the 
skirt  boards  and  grinds  its  way  along,  cutting  the  edges  off 
the  belt  and  making  it  narrower  and  narrower,  until  entirely 
destroyed. 

Abrasion  of  Belt 

The  abrasion  of  a  belt  is  controlled  by  so  many  factors 
that  we  will  necessarily  have  to  take  them  up  individually. 

First:  A  conveyor  belt  should  never  be  called  upon  to  do 
any  other  work  than  transfer  the  material  from  point  to  point. 
But  often  it  is  called  upon  to  stop  the  velocity  of  the  ma- 
terial, producing  abrasion  that  is  illegitimate  and  ought  to  be 
taken  care  of  in  the  design  of  the  transfer  or  feeding  chutes, 
but  which  unfortunately  is  not  the  case.  There  are  two 
methods  of  making  transfers:  one  using  gravity,  which  is 
always  preferable  when  conditions  make  it  possible,  and 
the  other,  in  cases  of  absolute  necessity,  utilizing  velocity. 

Second:  Much  depends  upon  the  correct  design  of  the 
transfer  chutes.  Too  often  we  see  skirt  boards  used,  run- 
ning parallel  with  the  travel  of  the  belt,  to  control  the 
spill  of  the  material  due  primarily  to  the  inability  of  the 
belt  to  conform  to  the  outline  of  the  troughing  idler,  which  in 
many   cases   is   running  almost   flat,   and   in   these   cases   the 
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material  catching  under  the  edge  ot  the  skirt  boards  has  to 
drag  and  wear  and  abrade  until  it  has  reached  the  end  of 
these  retaining  devices.  This  is  wrong— absolutely  wrong.  If 
the  transfer  is  properly  designed,  with  the  center  sufficiently 
contracted  and  the  noses  or  leads  given  the  necessary  freeing 
angle,  skirt  boards  can  be  entirely  eliminated,  and  the  belt  re- 
lieved of  this  wear  and  tear,  which  is  unnecessary  and  very 
destructive. 

Third:  Installing  elevating  belts  at  too  steep  an  angle  or 
running  them  too  fast  produces  slip  and  scour.  There  is  a 
relation  between  the  speed  and  angle  of  elevating  which  must 
not  be  overlooked.  You  can  put  a  sheet  of  paper  under  a  glass 
of  water  and  draw  it  along  or  you  can  snap  it  out  and  not 
move  the  glass. 

The  Driver  or  Head   Pulley 

In  order  to  conform  to  false  economic  ideas  and  to  reduce 
first  cost,  the  head  or  drawing  pulley  is  often  made  too  small, 
increasing  the  necessary  tension  in  order  to  obtain  traction, 
whereas  the  true  common  sense  of  conveyor  belt  driving  is  to 
have  the  traction  without  tension.  In  dynamo  driving,  as 
well  as  in  conveyor  driving,  tension  must  be  eliminated  if  you 
wish  to  get  the  best  results  in  longevity  of  your  belting.  This 
is  sometimes  overcome,  or  attempted  to  be,  by  the  use  of 
lagged  pulleys,  but  too  frequently  this  is  only  the  excuse  for 
decreasing  their  diameter  rather  than  decreasing  the  tension. 
In  no  part  of  the  design  of  belt  conveyors  is  more  damage 
done  than  in  this  one  particular  feature,  for  it  is  true  that 
the  usual  type  of  conveyor  belt  requires  absolutely  this  ex- 
cessive tension  in  order  to  make  it  track  or  approximately 
run  true. 

Cleaning  a  Conveyor  Belt 

The  method  that  is  commonly  used  of  employing  a  brush 
to  clean  the  conveyor  belt  and  often  using  it  on  a  tripper  be- 
tween the  two  pulleys  to  prevent  the  material  on  the  working 
side  being  imbedded  in  the  cover  of  the  belt  by  the  pressure 
of  the  snub  pulley,  is  bad  to  say  the  least.  Both  the  pulleys 
on  a  tripper  are  crown  pulleys,  which  prevents  the  brush 
from  having  a  level  or  flat  surface  to  operate  against.  If  the 
material  is  wet,  as  is  often  the  case,  it  clings  and  cannot  be 
removed  except  with  the  use  of  so  much  pressure  by  the 
brush  on  the  belt  as  to  do  serious  damage  to  the  cover,  as  well 
as  rapidly  wearing  the  brush,  necessitating  an  almost  constant 
adjustment.  A  much  preferable  method  of  cleaning  a  belt  is 
to  have  a  driven  shaft  with  loose  auxiliary  shafts  pivoted 
together  and  thrown  out  by  centrifugal  force,  which  strike 
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F.e      %      Kfflrirnt    Dkt)ci>    for    cloanlnir    a    Conycyor    Bolt 

the  belt  with  a  continuous  and  Incessant  series  of  blows, 
jarring  the  material  loose  and  necessitating  no  adjustment. 
This  method  is  equally  cfnclent  and  divested  of  all  the  dis- 
abilities Inherent  In  the  use  of  the  complicated  mechanism 
required  to  operate  the  brush.  Such  an  equipment  Is  shown 
In  Fig.  8. 

Improper  HnndllnK 
In  operating  belt  conveyors  In  series,  e.iprclally  If  any  of 
the  sections  are  elevating,  there  should  bo  a  gradual  stopping 
up  of  speed  from  the  Initial  receiving  ronveyor  to  the  ultl- 
mite  (ilRtrlbutlng  conveyor.  If  It  Is  desired  to  prevent  break- 
nge.  If  the  Item  of  breakage  does  not  enter  Into  the  problem, 
the  speeds  can  be  uniform.  To  produce  breaknge.  choke  a  thin 
rapid  Btream  with  a  thick,  slow  one  by  incorporating  a  largo 
glow-moving  conveyor  Into  a  series  of  conveyors  with  faster 
speeds,  and  this  object  will  be  accomplished.  When  starting, 
the  conveyor  should  be  at  full  speed  before  any  material   Is 


fed  onto  the  belt;  and  when  stopping,  the  conveyor  should  be 
run  at  full  speed  at  least  five  or  ten  minutes  after  the  feed 
has  been  stopped,  in  order  to  have  delivered  the  laggards  or 
those  pieces  which  may  have  a  tendency  to  roll  back,  and 
which  if  delivered  over  the  head  pulleys  when  going  slow, 
join  in  the  transfer  chutes  and  thereby  do  great  injury  to  the 
belt 

Snub  Pulleys 

It  is  preferable,  where  it  is  possible  to  eliminate  snub  pul- 
leys, to  do  so,  rather  increasing  the  diameter  of  the  head  or 
tail  pulley  and  making  a  long  lead  to  the  first  return  idler; 
as  the  tendency  ot  all  snub  pulleys  is  to  bring  the  working 
surface  of  the  belt  with  the  material  clinging  to  it  against 
this  snub  pulley,  embedding  the  material,  which  cuts  its  way 
into  the  body  of  the  belt  and  thereby  does  serious  damage. 
Feeds 
Correct  feed  is  often  the  most  essential  adjunct  of  a  belt 
conveyor,  for  its  successful  operation,  and  needs  careful 
thought  and  consideration.  The  general  principle  involved  is 
that  the  material  should  reach  the  belt  moving  in  the  same 
direction  and  at  approximately  the  belt's  speed  or  travel. 
This  can  be  done  in  most  cases,  and  always,  if  sufficient 
thought  is  given  to  the  proposition  in  time.  The  feeding 
chute  should  be  arranged  to  deliver  the  bulk  of  the  load  to 
the  center  ot  the  belt,  having  the  wings  or  leads  sufficiently 
opened  up  or  at  an  angle,  so  as  to  make  the  belt  free  itself 
and  let  the  load  distribute  and  come  to  a  state  of  rest. 
Deep  Troughing 
Originally  belts  were  designed  to  have  a  deep  trough.  This 
gives  the  greatest  capacity,  cleanest  carry,  it  is  the  easiest 
to  feed  on  and  to  design  the  feeding  chute  for,  and  has 
only  been  modified  to  conform  to  the  weakness  developed  in 
the  belting  which  broke  at  the  bending  points,  where  the 
horizontal  and  angle  pulleys  met  and  sheared  and  destroyed 
the  belt.  To  any  longer  suffer  under  the  prejudice  of  this 
modified  and  unmechanical  condition  and  construction  is  not 
necessary. 

Decking- 
One  of  the  most  important  features  of  a  conveyor  system, 
and  the  one  too  frequently  overlooked,  is  the  necessity  for 
protecting  the  lower  returning  belt  from  any  material  drop- 
ping on  it;  and  this  is  particularly  true  when  the  feed  is 
very  close  to  the  end  pulley,  as  is  usually  the  case.  This  is 
very  destructive,  especially  in  carrying  such  material  as  ore, 
stone,  gravel,  coke,  and  in  fact,  almost  any  material,  because 
it  goes  between  the  inner  and  unprotected  surface  of  the  belt 
and  the  pulley,  and  is  embedded,  destroying  the  thin  film  of 
protective  cover,  baring  the  fabric,  allowing  absorption  of 
moisture  and  grit,  and  proflucing  rapid  destruction  and  dis- 
integration of  the  belt. 

Spacing  of  Idlers 
When  it  is  considered  that  the  belt  usually  represents  two- 
thirds  of  the  cost  of  installation,  the  machinery  one-third,  and 
the  troughing  idlers  often  the  least  proportion  of  the  one- 
third,  it  would  seem  the  part  ot  wisdom  not  to  space  them 
too  far  apart,  producing  an  unnecessary  sag  In  the  belt  and 
causing  a  flexing  that  does  no  good  and  often  much  harm.  A 
little  closer  spacing  Is  much  to  be  desired  and  no  additional 
power  is  required,  as  more  power  is  saved  by  the  elimination 
of  the  sag  than  is  required  to  operate  the  additional  pulleys. 
A  perfect  belt  conveyor  should  embody  maximum  capacity, 
minimum  expense,  deep  troughing  and  a  clean  carry,  minimum 
tension  and  a  perfect  alignment,  and  absence  of  edge  wear 
and  corner  break;  all  this  can  he  obtained  if  you  design 
the  conveyor  system  to  secure  the  desirable  features  men- 
tioned and  eliminate  the  objectionable  ones. 
•     •     • 

Specifications  for  railway  track  scales  adopted  by  railway 
engineers  provide  that  knife-edge  stresses  shall  not  exceed 
ROOO  pounds  per  lineal  inch  and  that  deflections  in  the  lerers 
from  a  strnlKht  lino  Joining  the  end  pivots  should  not  exceed 
1/2000  of  their  length,  figured  as  n  single  beam.  I'nit  stresses 
shall  not  exceo<l  2000  pounds  for  cast  Iron  In  tension,  3000 
pounds  for  cast  Iron  In  compression.  "."iOO  pounds  for  cast 
steel  In  tension  and  8000  pounds  for  cast  steel  in  compresalon. 


January,  1915  MACHINERY 

WIRE  PRODUCTS  AND  WIRE -WORKING  MACHINES* 


389 


SOME    OF    THE    PRACTICAL    AND    COMMERCIAL    ASPECTS    OF    THE    MANUFACTURE    OP    PARTS    MADE    FROM    WIRE 

BY    E.  R.  MINERt 

every  trade  uses  wire  in  some  form  or  other.  The  butcher 
uses  a  galvanized  wire  skewer  in  the  roast  bee£  instead  of 
the  old-time  wooden  pin.  Even  the  humble  clothespin  creates 
a  market  for  some  millions  of  wire  springs  a  year. 

The  General  Conditions  of  Wire  Forming- 
A  wire  shape  used  on  a  piece  of  electrical  apparatus  might 
require  the  utmost  exactness  as  to  accuracy,  while  a  wire 
shape  used  on  a  toy  might  be  satisfactory  within  a  rather 
wide  range  of  limits  of  shape,  size  or  length.  Perhaps  the 
electrical  part  is  not  used  in  large  quantities,  and  looked  at 
from  a  quantity  standpoint,  it  might  appear  that  it  could 
be  made  by  hand.  After  an  investigation,  this  would  be  found 
impossible,  because  on  account  of  the  extreme  accuracy  re- 
quired hand  labor  would  increase  the  cost  so  much  that  it 
could  not  compete  with  something  else  on  the  market.  The 
part  could  be  made  complete  in  an  automatic  wire-forming 
machine,  but  the  quantity  required  would  not  warrant  the 
investment  necessary  unless  the  same  machine  could  be  used 
for  other  purposes.  The  solution  of  the  problem  would  be  in 
having  the  parts  made  outside  by  some  factory  already 
equipped  with  wire-working  machinery,  or  if  for  some  reason 
this  is  undesirable,  in  making  tools  which  can  be  used  in  a 
press  or  other  machine.  But  this  method  would  require  per- 
haps several  separate  handlings  and  operations. 

In  the  case  of  the  toy  part,  cheapness  and  quantity  re- 
quired would  forbid  any  method  of  manufacture  other  than  by 
automatic  machinery.  Suppose,  for  illustration,  a  piece  of 
wire  is  to  be  bent  into  the  form  of  a  staple.  If  the  wire  were 
light  and  easily  bent,  and  only  a  few  pieces  were  required,  the 
operator  would  grasp  the  two  ends,  after  it  was  straightened 
and  cut  off,  and  bend  it  over  a  piece  of  round  rod  or 
pipe.  If  the  wire  were  hard  and  of  large  diameter,  he 
would  use  a  hammer  or  pair  of  pliers.  In  either  event,  he 
would  likely  get  one  leg  of  the  staple  longer  than  the  other. 
Of  course  the  two  legs  could  be  made  to  the  same  length 
by  working  more  carefully,  measuring  to  the  center  and 
working  over  a  form,  but  the  time  consumed  would  be  greater. 
If  he  had  a  bench  or  hand-manipulated  bending  machine,  the 
stop  v/ould  be  set  at  a  correct  distance  and  the  forming  tools 


Fig.    1.     Some    Wire    Products    used    in    the    Manufacture    of    Pianos 


IN  every  piano  there  are  from  sixteen  to  twenty-four  dif- 
ferent parts  made  from  wire,  and  of  some  of  these  parts, 
two  hundred  or  more  are  used.  In  all  the  pianos  annually 
manufactured,  many  millions  of  these  wire  parts  are 
employed.  Suppose  a  certain  section  of  the  country  turns  out 
10,000  pianos  a  year.  One  particular  wire  product  forms  a 
part  of  each  key  action.  On  a  piano  there  is  an  average  of 
eight  octaves  or  104  keys.  Then  of  this  one  product  alone, 
the  10,000  pianos  would  use  1,040,000  pieces.  Made  by  hand, 
this  product  would  require  much  labor  and  mean  considerable 
business  and  the  cost  would  be  heavy.  These  parts  are  not 
made  by  hand,  however,  but  are  turned  out  by  automatic 
machinery  at  the  rate  of  150  a  minute.  One  operator  can 
easily  run  three  machines  so  that  the  entire  requirement  of 
this  particular  piece  for  the  10,000  pianos  could  be  supplied 
by  the  work  of  one  man  with  proper  machinery  in  some- 
what less  than  four  days  of  eight  working  hours  each.  As  a 
consequence,  these  parts  can  be  sold  very  cheaply  and  also  as 
a  consequence,  the  supplying  of  only  1,040,000  of  these  parts 
would  not  be  much  of  a  business. 

As  before  mentioned,  there  are  from  sixteen  to  twenty-four 
other  parts  that  are  made  from  wire,  and  there  are  many 
more  than  10,000  pianos  made  in  a  year.  No  one  manufac- 
turer of  pianos,  though,  will  use  enough  of  any  particular 
wire  part  to  pay  for  an  investment  in  the  necessary  ma- 
chinery for  making  it.  The  piano  manufacturer  finds  it 
cheaper  to  buy  them,  which  fact  creates  a  distinct  business 
— that  of  piano  hardware,  and  probably  90  per  cent  of  all  the 
piano  hardware  is  manufactured  by  half  a  dozen  concerns. 
Judged  by  the  number  of  separate  parts,  the  business  is 
enormous,  as  40,000,000  to  50,000,000  pieces  of  one  kind  is  no 
unusual  output  for  one  manufacturer.  Before  the  days  of  the 
automatic  wire-working  machine,  filling  such  an  order  would 
have  been  a  practical  impossibility — it  would  have  required 
all  the  resources  of  a  dozen  factories,  but  as  business  is  today, 
an  order  for  50,000,000  parts  is  just  a  filler  in — it  represents 
one  more  product  to  help  keep  the  automatic  machines  going. 

What  is  true  of  pianos  is  true  of  pretty  nearly  every  in- 
dustry. The  electrical  trade  uses  thousands  of  differently 
formed  wires  as  do  the  shoe,  clothing,  cleaning,  dyeing, 
laundry,  harness,   automobile  trades,   and   in   fact  practically 


•  For  other  articles  on  wire-forming  machines  and  tools  see  "Tools  for 
Four  Slide  Antoonatic  Wire-forming  Machines,"  published  In  the  February. 
1912,  number. 

t  Address:     Box   315,    Bridgeport.    Conn. 
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Fig.   2.     Characteriatio  Products  of  a  Four-slide  Wiro-forming  Machii 
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or 

F\g.    3.     Flat    Bed    and    Four   Slides   of   a    Wircforming   Uichine 

or  pins  properly  arranged,  and  then  by  bringing  the  wire  up 
to  the  stop  and  pulling  the  handle,  the  staple  would  be  bent 
properly,  provided  the  wire  was  held  firmly  to  the  stop.  If 
the  wire  was  allowed  to  slip,  the  two  legs  would  be  uneven. 
If  accuracy  was  required  and  the  quantity  was  too  great  for 
such  hand  manipulation,  the  wire  could  be  run  through  a 
wire  straightening  and  cutting-off  machine  and  then  tools 
might  be  made  which  would  permit  of  forming  the  wire  in  a 
press,  but  unless  the  wire  form  was  very  simple,  the  presswork 
would  require  several  operations,  using  as  many  different 
sets  of  tools. 

Each  one  of  these  methods  might,  under  certain  conditions, 
be  satisfactory.  It  would  all  depend  upon  the  quantity  de- 
sired and  the  cost  that  could  be  afforded.  Each  method 
mentioned  would  vary  the  cost,  as  each  method  would  give 
a  different  quantity  output  as  a  day's  work. 

Suppose  that  a  shop  has  put  out  an  article  requiring  in 
some  part  of  its  make-up  a  formed  wire.  The  first  orders 
were  small  and  the  wire  pieces  were  formed  by  hand.  As 
orders  increased,  the  methods  changed  from  purely  hand 
work  to  the  partly  mechanical  work  of  the  hand-bending 
machine.  At  last  orders  reached  a  point  where  5000  a  day, 
or  at  the  rate  of  300  working  days  1,500,000  a  year  were  used. 
This  was  pretty  large  and  they  began  to  look  around  for  im- 
proved machinery. 

Now  an  automatic  wire-bending  machine  might  turn  out 
this  particular  wire  form  at  the  rate  of  200  per  minute,  or 
an  entire  day's  requirement  of  5000  in  less  than  half  an 
hour.  For  the  balance  of  the  day,  the  machine  would  lie  idle. 
As  the  cost  of  such  machine  might  be  quite  an  item,  the 
output  would  not  warrant  the  investment.  To  get  down  to 
fundamentals  we  have: 

1.  In  the  manufacture  of  wire  products  the  wire  is  usually 
purchased  in  the  form  of  a  coil.  This  wire  has  to  be  straight- 
ened and  cut  to  length.  This  necessitates  two  operations, 
though  if  a  straightening  and  cut-off  machine  is  used  it  repre- 
sents but  one  handling.  After  this,  the  wire  may  be  formed: 

2.  By  hand  bending. 

3.  By  bench  or  hand   manipulated  bending  machine. 

4.  By  special  tools  in  presses  In  one  or  several  handlings 
and  operations. 

5.  By  specially  arranged  or  semi-automatic  machines. 

6.  By  full  automatic  wire-forming  machines.  (These  last 
would  take  the  wire  direct  from  the  coil  and  straighten  and 
cut  off.) 

To  decide  upon  the  method  to  employ  for  any  particular 
product  one  must  consider:  (A)  Quantity  of  output  desired; 
(Bl  accuracy  required;  ((')  maximum  cost  that  can  be  al- 
lowed; and   (D)   possible  use  of  machines  for  other  purposes 

These  points  are  brought  out  because  almost  all  wire-work- 
ing machinery  la  purchased  to  meet  certain  requirements. 
If  a  manufncturer  needs  a  lathe  or  a  drill  the  purchase  Is  a 
simple  Irnnsnrlion.  Kllhrr  niiirhine  will  accommodate  dif- 
ferent but  standard  tools,  and  will  do  certain  kinds  of  work 
up  to  a  specified  capacity.  The  wire-working  machine  Is  a 
different  proposition.  If  one  Is  making  n  small,  simple  wire 
corkscrew  that  la  given  away  with  hntllea  of  medicine,  the 
qn:  ntity  needed  may  be  so  large  thit  It  would  pay  to  pur- 
ch:]Bc  a  special  machine  fitted  up  In  ninke  nothing  but  these 
corkscrews.  If  the  corkscrew  was  of  more  fiincy  design  and 
the  qi:.'>ntily  required  not  so  large,  It   might   be  advisable  to 


purchase  a  standard  wire-forming  machine  which  by  a  change 
of  tools,  could  be  used  for  other  purposes. 

The  point  to  note  is  this:  the  special  machine  may  cost 
from  $500  to  $5000  more  than  a  standard  machine.  Both 
machines  make  the  corkscrew  equally  well,  but  the  standard 
machine  may  turn  out  only  fifty  a  minute  while  the  special 
machine  makes  two  hundred  a  minute,  both  working  entirely 
automatically.  Figuring  on  still  smaller  quantities,  another 
type  of  machine  might  be  bought  for  less  than  the  standard 
machine,  but  such  machine  would  be  only  partly  automatic. 
That  is,  if  the  complete  corkscrew  required  five  operations, 
they  might  be  split  up  and  a  machine  built  to  perform  three 
operations;  then,  by  changing  the  tools  and  running  through 
the  machine  again,  the  other  two  operations  would  be  per- 
formed. Conditions  might  make  any  one  of  these  machines 
the  most  economical  to  install. 

It  can  be  seen  that  while  the  specification  24-inch  lathe  may 
be  a  fair  description  of  requirements,  a  request  for  a  cork- 
screw-making wire  machine  would  be  no  description  at  all. 
To  obtain  any  basis  of  real  cost,  the  purchaser  must  settle 
the  questions  A,  B,  C  and  D  for  himself,  then  make  up  an 
exact  sample  of  the  product  and  send  this  sample  to  the 
wire  machine  manufacturer,  at  the  same  time  telling  him  the 
quantity  required  in  a  given  time  and  the  limits  of  accuracy. 
This  last  is  important  for  the  difference  between  a  half-inch 
round  bend  and  a  half-inch  square  angle  might  mean  a  dif- 
ference of  several  hundred  dollars  in  the  cost  of  the  machine. 
Typical  Wire-forming-  Machine  Principles 

An  automatic  wire-forming  machine  is  usually  called  a 
"four-slide."  Stripped  of  technicalities,  a  four-slide  machine 
consists  of  a  flat  bed  of  metal,  over  which  operate  four  hori- 
zontal slides  or  plungers  to  and  from  a  central  former  and 
at  right  angles  to  each  other.  Special  tools  are  secured  to  the 
ends  of  these  horizontal  slides,  and  correctly  timed  cams 
move  them  forward  so  that  the  tools  act  on  the  metal  pro- 
gressively and  in  connection  with  stationary  tools  or  formers 
fastened  to  the  bed-plate  or  with  tools  which  may  be  oper- 
ated with  the  bed  or  in  other  ways. 

The  four-slide  machine  is  really  a  series  of  small  presses 
which  are  brought  to  bear  upon  different  sides  of  the  work 
in  horizontal  planes  instead  of  working  in  a  vertical  direc- 
tion as  in  common  presses.  In  more  complicated  work,  other 
little   presses   are   added   in    the   form   of  attachments   which 
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may  be  operated  in  a  vertical  plane  or  at  various  angles. 
If  it  was  necessary  to  bend  the  wire  into  some  simple  form 
such  as  a  right  angle,  tools  could  be  made  for  an  ordinary 
press  which  would  satisfactorily  form  the  wire  into  proper 
shape  if  the  wire  was  fed  to  a  stop  and  would  at  the  same 
time  cut  it  off.  If,  however,  it  was  desired  to  form  the  wire 
into  a  rather  complicated  design,  an  ordinary  press  could  not 
be  used  for  a  very  simple  reason.  When  the  plunger  of  the 
press  descends,  it  would  necessarily  operate  on  the  whole 
length  of  wire  within  the  press  at  practically  the  same  time. 
If  then  there  is  a  twist  or  bend  in  the  center  of  the  wire, 
there  would  not  be  sufficient  opportunity  for  the  wire  to 
draw  in  from  the  ends  to  give  the  length  required  to  make 
the  center  bend.  In  other  words,  the  two  ends  of  the  wire 
would  be  gripped  at  practically  the  same  moment  as  the 
center  and  there  would  be  no  forming  length  left. 

But  on  the  automatic  wire-forming  machine,  or  "four-slide," 
the  cams  are  so  timed  that  a  proper  length  of  wire  will  be 
straightened,  fed  into  the  machine,  cut  off  and  then  each 
press  or  slide  made  to  operate  a  fraction  of  a  second  later 
or  earlier  than  another.  In  this  way,  the  wire  will  be  pulled 
forward,  properly  formed,  relieved  or  carried  forward 
again  so  that  another  slide  can  further  form  it,  and  so  on. 
Each  release  or  each  forward  carrying  of  the  wire  is  allowed 
sufficient  length  of  wire  for  the  operation. 
Action  in  Forming'  a  Shape 
Suppose  that  the  before-mentioned  staple  is  to  be  made  in 
a  four-slide  wire-forming  machine.  The  wire  would  be  drawn 
from  the  reel  and  carried  through  the  straightener  and  for- 
■ward  until  the  required  length  was  central  with  a  forming 
pin  or  tool.  The  front  slide  would  then  push  forward  and 
grip  the  wire  at  this  point,  holding  it  firmly  against  the 
forming  tool.  At  the  moment  the  slide  grips  the  wire,  the 
cut-off  would  operate  to  sever  the  proper  length.  Two  other 
slides  ■would  then  move  forward,  one  from  each  side  to  bend 
the  wire  to  shape.  If  there  were  some  further  operation  to 
be  performed,  the  back  slide  would  move  forward  and  com- 
plete the  job.  In  the  case  of  the  staple-shaped  piece,  the  back 
slide  might  be  disconnected  and  not  used  at  all,  but  if  the 
article  being  formed  was  a  ring  the  back  slide  would  close 
the  ends  and  set  them.  Allowance  would  be  made  in  the 
shaping  tools  to  take  care  of  the  spring  of  the  wire,  and  the 
resulting  product  would  be  a  commercially  perfect  article 
turned  out  at  the  rate  of  perhaps  two  hundred  a  minute — all 
alike. 

Flat  Metal  ForminB-  Machines 
There  are  two  types  of  "four-slides"  on  the  market.  One 
of  them  is  termed  the  "wire-forming  machine"  and  the  other 
the  "flat  metal-forming  machine."  The  wire-forming  machine 
with  suitable  tools  and  attachments  can  be  made  to  form, 
flatten,  point,  cut,  mill  and  otherwise  put  into  commercial 
shape  products  made  from  rouiifi   wirp.     It   will   alsn  operate 
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Tig.    5.     Characteristic    Products   of    a   Four-slide 
Metal-forming   Machine 


Tie.    6.     Comparison    of    Sizes    of    Wire-forming    Machines — a    No.    00 
standing  on  the   Gear   Guards   of  a  No.    5 

on  flat  wire  or  ribbon  stock  with  the  exception  that  it  is  not 
adapted  to  cutting  specially  shaped  ends,  piercing  holes,  or 
to  light  stamping  or  embossing. 

The  fiat  metal-forming  machine  is  designed  to  handle  rib- 
bon stock;  that  is,  narrow  sheet  metal  marketed  in  coil  form. 
This  machine  will  do  everything  that  a  wire  four-slide  ma- 
chine will  do,  and  in  addition  it  will  cut  specially  shaped 
ends,  pierce  holes  and  do  light  embossing.  Round  wire  can 
also  be  worked  in  this  machine.  In  general  appearance  and 
mechanical  principle,  the  two  types  of  machines  are  alike. 
Sizes  and  Capacities 

Both  types  of  four-slide  machines  are  made  in  certain 
standard  sizes,  having  a  varying  range  both  as  to  size  of 
wire  which  can  be  handled  and  the  length  that  can  be  fed 
into  the  machine.  Sizes  usually  kept  in  stock  for  quick  de- 
livery run  from  the  small  No.  00  machine  and  include  the 
Nos.  0,  1,  2,  3,  4  and  5  machines.  The  range  of  these  ma- 
chines covers  the  smallest  ■worked  wire  up  to  I/2  inch  diam- 
eter, and  the  feeding  capacity  as  to  length  runs  up  to  20 
inches.  Larger  machines  are  built  to  order  with  a  capacity 
of  %-inch  diameter  wire  and  24-inch  feed. 

The  fiat  metal  machine  is  not  ordinarily  carried  in  stock 
in  as  many  sizes,  but  the  size  numbers  run  the  same  as  those 
of  the  wire-forming  machine.  The  capacity  as  to  thickness 
and  width  of  fiat  metal  is  figured  on  the  cross-section  area. 
For  example,  if  a  machine  of  certain  size  will  take  metal 
0.032  inch  thick  and  %  inch  wide,  it  would  also  take  metal 
%  inch  wide  if  it  were  but  0.008  inch  thick.  The  cross-section 
area  of  the  first-mentioned  stock  is  0.032  X  Vs  =  0.004  square 
inch;  and  of  the  second-mentioned  stock,  0.008  X  i/i  =  0.004 
square  inch  also.  It  will  be  seen  that  the  capacity  of  these 
machines  as  to  width  and  thickness  is  rather  too  complicated 
to  be  discussed  in  this  article,  and  any  matters  of  this  sort 
should  be  referred  to  a  manufacturer.  The  feeding  lengths 
of  the  flat  metal  machines  run  the  same  as  for  the  wire 
machines. 

Straighteners 

The  various  mechanical  details  of  forming  machines  vary 
with  the  different  manufacturers,  but  the  general  principle 
of  design  is  the  same  throughout  and,  as  stated  bsfore,  the 
general  design  of  a  flat  metal  machine  is  the  same  as  the 
wire-forming  machine.  The  wire,  of  course,  is  received  in  a 
coil,  which  is  placed  on  a  reel  and  thence  goes  to  the 
straightener.  Two  types  of  straighteners  are  used,  the  double 
roll  and  the  rotary.  The  double  roll  type  is  made  in  two 
forms — with  rolls  grooved  to  fit  round  wire  and  with  wider 
plain  rolls  adapted  to  fiat  wire  or  ribbon  stock.  The  double- 
roll  and  the  rotary  type  of  straightener  are  each  adapted  to 
its  particular  work  and  either  may  be  applied,  according  to 
the  characteristics  of  the  article  to  be  made  or  the  quality  of 
wire  to  be  used. 

The  double-roll  straightener  is  the  one  generally  used  and 
it  is  found  satisfactory  for  the  usual  run  of  work.  When 
used  for  round  wire,  one  set  of  rolls  is  arranged  horizontally 
and  another  set  vertically,  the  rolls  being  grooved.  For 
ribbon  stock  the  rolls  are  plain  and  arranged  vertically  only. 
The  rolls  are  staggered  and  adjustment  is  provided  for  bring- 
ing them  closer  together  or  setting  farther  apart  to  accommo- 
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Fift.    7.      Double    Roll    Type    of    Wire    StrniFlitpnor 

date  various  thicknesses  of  stock.  The  action  is  very  much 
the  same  as  when  drawing  a  piece  of  wire  through  the  fingers. 
The  wire  is  bent  slightly  in  one  direction  and  immediately 
after  is  bent  in  exactly  the  opposite  direction.  If  released,  the 
wire  would  take  an  intermediate  position  about  half  way  be- 
tween the  two  bends.  The  adjustment  of  the  rolls  is  such  that 
this  bending  back  and  forth  takes  out  all  bends  and  kinks 
and  the  wire  leaves  the  straightener  commercially  straight. 

A  commercially  straight  wire  appears  absolutely  straight 
to  the  average  eye  and  this  is  all  that  is  required  for  most 
articles.  There  are  articles,  however,  in  which  greater  re- 
finement is  necessary  as  to  straightness,  and  the  double  roll 
straightener  is  displaced  by  the  rotary  type.  The  double  roll 
type  also  is  not  adapted  to  the  straightening  of  hard  spring 
wire. 

The  rotary  straightener  has  a  steel  spindle  containing 
staggered  steel  guides.  The  wire  is  brought  through  a  quill 
in  the  end  of  the  spindle,  and  it  then  passes  over  the  steel 
guides  and  out  through  the  opposite  end.  The  spindle  is 
made  to  revolve  rapidly  and  at  the  same  time  is  reciprocated 
backward  and  forward,  being  mounted  in  a  bracket  on  a  slide 
and  moving  with  the  feed  mechanism  of  the  machine.  With 
this  type  of  straightener,  wire  can  be  made  as  nearly  straight 
as  it  is  possible  to  get  it.  For  products  such  as  typewriter 
bars,  -where  perfect  alignment  must  be  had,  the  rotary 
straightener  must  be  used  to  obtain  satisfactory  results.  It 
is  also  used  for  working  hard  spring  wire. 
Feed  Mechanism  and  Cut-off 

Next  to  the  straightener  comes  the  feed  mechanism.  Thij 
is  one  of  the  most  important  parts  of  the  machine.  Unless 
the  feed  works  perfectly,  every  subsequent  operation  will  be 
thrown  out  of  time.  The  tools  will  be  Jammed  with  an  over 
length  of  wire  or  damaged  by  not  receiving  enough.  This 
particular  machine  part  varies  considerably  in  design  with 
different  manufacturers.  Essentially,  it  is  an  arrangement 
that  slides  along  the  wire  a  predetermined  distance,  closes 
on  or  grips  the  wire,  and  in  returning,  pulls  a  specified  length 
through  the  straightener  and  pushes  it  into  the  machine  to 
be  operated  upon.  It  is  easy  to  understand  that  the  gripping 
part  of  the  feed  is  of  chief  importance.  A  good  grip  must 
take  hold  immediately  so  that  each  length  of  wire  will  be 
exactly  alike.  For  the  same  reason,  there  must  be  no  slipping 
through  the  grip,  and,  last,  the  grip  must  not  mar,  cut,  flatten 
or  otherwise  distort  the  wire. 

As  the  feed  lets  the  wire  go  and  starts  on  its  return  move- 
ment the   wire,   if  not   held,   would   tend   to   slacken   or   even 


bucl:le  betw'ecn  the  feed  and  the  straightener.  To  overcome 
this  a  second  grip  or  binder  is  placed  between  the  cut-off 
and  the  end  of  the  feed  stroke.  As  the  feed  grip  loosens,  the 
binder  holds  the  wire  tightly  between  itself  and  the  straight- 
ener, preventing  any  slip  and  insuring  the  greatest  possible 
accuracy  in  length  of  wire  feed  and  cut-off.  Next  to  the 
binder  is  the  cut-off,  and  as  its  name  implies  it  cuts  off  the 
wire  in  lengths  predetermined  by  adjustment  of  the  wire  feed. 
Form-holders.  Forms  and  Stripper 

Now  we  come  to  the  form-holder  bracket  which  holds  the 
form-holder,  which  in  turn  holds  the  form.  The  form-holder 
bracket  is  adjustable  to  and  from  the  wire  line.  When 
operating  the  machine  this  bracket  has  to  resist  all  strain 
or  push  from  the  slides  from  four  different  directions.  It 
must  therefore  be  designed  to  resist  all  strain  with  a  mini- 
mum of  spring,  and  it  should  not  in  any  way  obstruct 
a  full  view  of  the  tools  while  operating. 

In  most  bending  operations  there  is  a  principal  die  or 
forming  tool  around  which  the  wire  or  metal  is  shaped.  The 
form-holder  is  the  machine  part  for  holding  this  principal 
forming  die,  and  there  are  three  types  as  follows:  the  station- 
ary holder,  the  swinging  holder  and  the  solid  holder.  The 
stationary  holder  is  a  type  used  for  the  lighter  classes  of 
product,  being  easily  handled  and  containing  only  the  neces- 
sary amount  of  metal.  The  sw-inging  form-holder  swings 
upon  a  pivot  but  is  held  to  the  wire  line  by  a  spring.  In 
making  narrow'  forms,  thp  tool  on  the  front  slide  presses  the 
form-holder    backward    \iiitil    it    is    solidly    held    against    the 
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Tig.    9.     Typical     Four. slide    Wire-forming    HAChino     shown 
from    Another    Angle    than    in    Fig.    6 

bracket,  and  this  backward  movement  of  the  form  allows 
room  for  the  side  tool  to  operate.  Without  such  backward 
movement,  the  action  of  the  side  tool  would  be  restricted, 
owing  to  the  projecting  bracket  of  the  cut-off.  The  solid 
form-holder  is  similar  to  the  stationary  type  but  is  of  heavier 
construction  and  is  usually  built  to  fit  -oolidly  into  the  bracket, 
giving  in  effect  a  single  mass  construction.  Regardless  of 
the  type,  a  tapped  hole  and  grooves  are  provided  on  the  lower 
end  of  the  form-holder,  to  which  the  actual  form  or  tool  can 
he  tongued  and  held  securely  In  place. 

We  now  come  to  the  slides  and  lastly  the  stripper  which 
Is  a  rod  passing  down  through  the  form-holder  and  having 
on  Its  lower  end  thin  stripper  plates.  The  stripper  rod  is 
roclprocntcd  by  cams  and  the  mechanism  strips  or  knoc'cs 
the  work  off  the  form  to  get  it  out  of  the  way  of  the  In- 
ronilng  wire. 

Theso  parts,  briefly  described,  arc  the  parts  of  a  standard 
stock  machine.  Such  n  machine  will  form  hundreds  of  dif- 
ferent articles  when  provided  with  suitable  tools,  and  by 
adding  attachments  these  machines  will  turn  out  the  most 
complicated  kinds  of  work.  As  may  be  notocl  by  referring 
lo  the  llluslratlon  Fig.  9  the  machine  has  four  shafts  run- 
ning along  the  four  aides.  These  shafts  give  ample  space  for 
llic  application  of  differently  shaped  cams,  and  being  on  all 
four  aides.  It  Is  possible  to  obtain  operation  in  any  direction. 
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RECENT  LEGAL   DECISIONS    INVOLVING 
MACHINERY 

What  Machinery  Must  be  Guarded 
(Federal)  Iowa  statutes  which  makes  it  the  duty  of  the 
owner  of  any  manufacturing  or  other  establishment  where 
machinery  is  used,  among  other  things,  to  properly  guard 
"machinery  of  every  description,"  as  construed  by  the  Su- 
preme Court  of  the  state,  is  intended  to  require  the  guarding 
of  all  machines  of  a  character  dangerous  to  employes  operat- 
ing them  or  working  in  their  vicinity. — United  States  Gypsum 
Co.  V.  Karnaca.    216  Fed.  857. 

Suit  for  Patent  Infring-ement 
(Federal)  Where  the  owner  of  a  threshing  machine  patent 
failed  to  mark  all  machines  made  thereunder  with  the  pat- 
ent mark,  and,  with  knowledge  of  its  infringement  by  an- 
other company,  gave  no  notice  of  the  fact  for  six  years, 
which  was  the  first  that  the  other  company  knew  of  the 
existence  of  the  patent,  and  afterward  delayed  bringing  suit, 
it  was  held  that  the  owner  of  the  patent  was  not  entitled  to 
an  accounting  for  damages  or  profits,  but  was  not  barred  by 
such  laches  from  enjoining  the  further  infringement  of  the 
patent. — Closx  d-  Harvard  Mfg.  Co.  v.  J.  I.  Case  Threshing 
Mach.  Co.    216  Fed.  937. 

Compensation  of  Machinery  Salesman 
(New  York)  Under  a  contract  whereby  plaintiff  was  em- 
ployed by  defendant,  whose  principal  oflice  was  in  New  York 
City  as  an  exclusive  sales  agent  for  machinery  in  certain 
territory,  and  was  to  forward  all  inquiries  from  outside  his 
territory  to  defendant,  who  in  turn  was  to  forward  to  him 
all  inquiries  received  by  it  from  his  territory,  and  whereby 
all  sales  by  defendant  for  delivery  and  erection  within  his 
territory  shoulil  entitle  him  to  compensation,  he  was  re- 
stricted to  commissions  upon  machinery  sold  for  erection 
within  his  territory,  and  a  sale  of  machinery  by  defendant 
directly  to  a  corporation  having  a  main  office  in  his  territory 
but  for  erection  outside  such  territory  did  not  entitle  him  to 
a  commission. 

Under  such  contract,  as  modified  by  renewal  provisions 
to  the  effect  that  the  agent  might  sell  machines  to  any  pur- 
chaser whose  main  office  was  within  his  territory,  but  whose 
works  were  within  the  defendant's  territory,  and  receive  his 
profits  thereon,  and  that  when  machines  were  sold  by  de- 
fendant to  parties  whose  main  ofiices  were  within  defendant's 
territory,  but  were  shipped  into  the  agent's  territory,  the 
agent  should  be  entitled  to  his  share  of  the  profits,  he  was 
entitled  to  a  commission  on  a  direct  sale  of  machinery  to  a 
buyer  whose  main  office  was  in  his  territory,  for  erection 
outside  thereof,  made  directly  by  defendant  by  correspondence 
with  the  buyer's  general  office  in  the  agent's  territory,  and 
also  on  a  sale  of  which  he  was  the  procuring  cause,  made 
to  a  buyer  with  its  main  office  in  his  territory,  although  the 
machinery  was  to  be  erected  outside  thereof,  and  on  a  sale 
to  a  buyer  in  his  territory,  though  intended  for  outside  terri- 
tory, negotiated  by  him  through  defendant's  office,  but  was 
not  entitled  to  commissions  on  a  sale  by  defendant  negotiated 
through  a  buyer's  branch  office  in  his  territory,  the  buyer's 
main  office  being  in  defendant's  territory,  or  on  a  sale  of 
machines  to  a  company  whose  main  office  was  outside  his 
territory  to  be  installed  outside  of  such  territory. — McGann 
V.  Ruggles-Coles  Engineering  Co..  H9  N.  Y.  S.  6!)6. 
Machinery  Must  be  in  Safe  Condition 
(Kentucky)  A  master  must  use  ordinary  care  to  provide 
his  servants  with  machines  reasonably  safe,  and  the  servants 
are  not  bound  to  inspect  such  machines  to  ascertain  whether 
the  master  has  performed  his  duty,  but  if  a  servant  is  in- 
jured by  a  defect  so  obvious  that  it  would  have  been  dis- 
covered by  ordinary  care  he  cannot  recover. — Fluhart  Gal- 
leries Co.  V.  Mecks,  160  S.  W.  6S6. 

Contract  for  Sale  of  Eng'ine 
(Kentucky)  Where  a  contract  for  the  sale  of  a  traction 
engine  provided  that  if  within  five  days  from  first  use  it 
failed  to  fill  the  warranty,  written  notice  should  be  given  the 
seller  and  reasonable  time  allowed  to  remedy  the  difficulty, 
and  if  it  could  not  be  made  to  fill  the  warranty  it  should  be 
immediately  returned  by  the  buyer  to  the  place  where  it  was 
received,  with  the  seller's  option  to  furnish  another  machine 


or  return  the  money  and  credit  the  notes  which  had  been 
received  for  the  purchase  price  and  thereby  rescind  the 
contract,  it  was  held  that  the  remedies  specified  in  the  con- 
tract constituted  the  only  relief  to  which  the  buyer  was  en- 
titled, and  if  he  failed  to  return  the  machine  and  demand 
the  purchase  money  and  notes  he  was  bound  to  pay  the  price. 

Where  the  contract  provided  that  no  general  or  special 
agent  or  local  dealer  was  authorized  to  make  any  change  in 
the  warranty,  that  workmen  or  experts  had  no  authority  to 
bind  the  seller  by  any  contract  or  statement,  or  to  waive  any 
of  the  conditions  of  the  contract,  a  local  agent  on  ascertain- 
ing that  the  engine  did  not  comply  with  the  warranty  had 
no  authority  to  modify  the  same  and  direct  the  buyer  to  take 
the  engine  home  or  try  to  at  the  seller's  risk  or  expense. — 
Nichols  d  Shepard  Co.  v.  Stubl>s  Thresher  Co.  170  S.  W.  4. 
Capitalization  of  Machine  Company  on  Basis  of  Barning's 

(New  Jersey)  Where  a  corporation  was  organized  to  manu- 
facture and  sell  a  certain  patented  machine  in  the  United 
States,  which  at  the  time  had  become  standardized  on  certain 
railroads,  and  it  then  appeared  that  the  demand  would  neces- 
sarily increase,  and  new  conditions  which  subsequently  arose 
to  render  such  machine  less  valuable  could  not  then  have 
been  anticipated,  capitalization  on  the  basis  of  earnings  for 
the  preceding  year  did  not  constitute  an  overvaluation,  so  as 
to  render  stockholders  liable  to  assessment  on  the  subsequent 
insolvency  of  the  corporation. — Raihvay  Revieiv  v.  Graff  Drill 
iG  Machine  Co.    01  A.  1021. 

Sale  of  Second-hand  Machinery 

(Alabama)  In  the  sale  of  second-hand  machinery  f.  0.  b. 
cars  in  good  condition,  there  was  no  implied  warranty  of  its 
reasonable  adaptation  to  the  uses  for  which  it  was  bought. — 
Johnson  v.  Garden,  6ii  So.  813. 

Action  for  Breach  of  Warranty 

(Alabama)  A  buyer  of  machinery  ordered  for  a  particular 
purpose  may  accept  it,  and  on  breach  of  the  seller's  warranty 
of  fitness  for  such  purpose  may  maintain  an  r.ction  for  breach 
of  the  warranty — Western  Union  Telegraph  Co.  v.  Jackson, 
Liimher  Co.,  65  So.  962. 

POSITIVE   STOP   FOR   BORING-BAR 

BY   HORACE    B     GARDNER' 

Where  accuracy  is  required  in  the  depth  of  a  counterbored 
hole  and  the  stops  on  the  machine  cannot  be  depended  upon 
to  give  the  required  degree  of  accuracy,  I  have  found  that 
the  device  here  described  is  very  effective.  I  have  used  it  on 
the  boring-bar  in  a  chucking  machine,  but  the  same  idea  could 
readily  be  applied  to  other  machines. 


Boring-tar   equipped   with   Positive    Adjustable   Stop 

Referring  to  the  illustration,  it  will  be  seen  that  a  stop  .4. 
which  is  made  of  hardened  tool  steel,  is  fastened  to  the  bar 
to  limit  the  depth  to  which  the  tool  can  cut.  The  working 
face  of  the  stop  is  slightly  rounded  to  avoid  sharp  corners 
that  would  cut  the  surface  of  the  work.  The  stop  is  pro- 
vided with  a  tongue  which  fits  into  the  slot  B  in  the  bar  to 
keep  it  from  turning,  and  adjustment  is  provided  by  the  slot 
C,  the  stop  being  set  in  the  required  position  and  held  firmly 
in  place  by  the  cap-screw  D.  By  using  a  little  red  lead  or 
Prussian  blue  on  the  face  of  the  stop  to  show  when  it  touches 
the  work,  extreme  accuracy  can  be  obtained. 


'  Address:    179  Henry  St.,  Detroit,  Mlcb. 
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ANNUAL  MEETING  OF  THE  AMERICAN   SOCIETY  OF 
MECHANICAL   ENGINEERS 


EXTRACT    PRESIDENT    HARTNESS'    ADDRESS-TECHNICAL    PROGRAM— BIOGRAPHIES    OF    BRASHEAR    AND    SWEET 


THE  thirty-fifth  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers  was  held  in  New  York  City, 
December  1  to  4  inclusive.  It  comprised  the  usual 
social  and  technical  programs,  including  various  excursions. 
The  meeting  opened  Tuesday  evening  with  an  address  by 
President  James  Hartness,  and  following  the  address  was  a 
reception  in  honor  of  the  incoming  president,  John  A. 
Brashear.  and  the  retiring  president. 

The  subject  of  President  James  Hartness'  address  was 
"The  Human  Element — the  Key  to  Economic  Problems."  It 
pointed  out  that  the  world  of  mechanism  has  become  so  intri- 
cate and  complex  that  it  has  gone  beyond  the  capacity  of  any 
single  individual  to  comprehend,  and  it  is  only  by  selecting 
the  character  and  limiting  the  amount  of  material  to  be  taken 
into  the  mind  that  we  can  hope  to  accomplish  the  best  results. 
Specialization  and  repetition,  by  which  habit  is  formed,  are 
both  essential  to  success.  It  is  a  fact  that  large  organizations 
are  essential  as  affording  an  opportunity  for  the  most  com- 
plete sub-division  of  work  and  the  great- 
est degree  of  specialization. 

Granting  that  the  large  organization 
is  necessary  in  this  age,  not  only  in 
bringing  out  the  best  in  the  individual 
but  in  maintaining  the  supremacy  of 
American  industry  against  foreign  com- 
petition, may  it  not  be  that  we  may  ap- 
proach the  ideal  in  the  large  industrial 
plant?  It  was  Mr.  Hartness'  belief  that 
a  large  industrial  plant  should  have 
capital  equal  to  or  as  large  as  any  com- 
peting organization.  It  should  have  a 
small  harmonious  board  of  directors 
with  an  able  leader;  and  each  executive 
should  possess  some  special  knowledge 
essential  to  the  organization.  As  re- 
gards employes,  each  man  should  be 
treated  in  a  respectful  manner  and  need- 
less direction  or  heartless  correction  by 
overbearing  executives  should  never 
be  permitted.  Criticism  or  reprimand 
should  not  be  uttered  in  the  presence  of 
others,    for     the    best    control    of    the 

organization  comes  from  contact  with  the  better  side  of  man, 
and  that  side  is  not  reached  by  those  who  ride  rough-shod  over 
a  man's  self-respect. 

He  pleaded  for  permanency  of  organization,  pointing  to  the 
fact  that  investors  look  with  distrust  upon  a  management  that 
is  always  changing  officers,  changing  men,  changing  models, 
changing  methods  without  regard  to  the  inertia  of  habit  and 
the  human  element  which  is  the  life-blood  of  every  organiza- 
tion. They  also  look  with  doubt  on  any  scheme  of  manage- 
ment that  allows  careless  employment  and  discharge  of  men 
without  due  regard  to  the  losses  involved  by  such  changes. 

The  tichnlcal  program  on  Wednesday  comprised  the  fol- 
lowing papers  and  discussions: 

"Floor  Surfaces  in  Fireproof  nulldings,"  liy  Sanford  E. 
Thompson. 

"Relnforced-concrete  Factory  Buildings,"  by  F.  W.  Dean. 

"Measuring  EfTlclency,"  by  H.  L.  Onntt. 

"Standardization  In  the  Factory,"  by  C.  11.  Auel. 

•'Op>Tallon  of  Grinding  Wheels  In  Machine  Grinding,"  by 
George  I.  Alden. 

"Friction  I,osRes  In  the  Universal  Joint,"  by  P.  F.  Walker 
and  W.  J.  Malcolmson. 

"Stenni   Locomotives  of  Today"    (Subcommittee  report). 

On  Wednesday  evening  the  John  Fritz  medal  was  awarded 
to  I'rof.  John  K.  Sweet  "In  recognition  of  his  achievements  In 
machine  design  and  his  pioneer  work  In  applying  sound  en- 
gineering prinrlplfs  to  the  construction  and  development  of 
the  high-speed  engine." 

On  Thursday  the  following  papers  and  discussions  were 
presented: 


"The  Future  of  the  Police  Arm  from  an  Engineering  Stand- 
point," by  Henry  Bruere. 

"Some   Factors   in    Municipal    Engineering,"    by    Morris    L. 
Cooke. 
"The  New  Charter  for  St.  Louis,"  by  Edward  Flad. 
"The  Engineer  and  Publicity,"  by  C.  E.  Drayer. 
"Snow  Removal"   (a  committee  report). 
"The    Design    and    Operation    of    the    Cleveland    Municipal 
Electric  Light  Plant,"  by  Frederick  W.  Ballard. 

"The  Handling  of  Sewage  Sludge,"  by  George  S.  W'ebster. 
"Training  for  the  Municipal  Service  in  Germany,"  by  Clyde 
Lyndon  King. 

"A  Study  of  Cleaning  Filter  Sands  With  No  Opportunity 
for  Bonus  Payments,"  by  Sanford  E.  Thompson. 

"Factors  in  Hardening  Tool  Steel,"  by  John  A.  Mathews  and 
Howard  J.  Stagg,  Jr. 

"Standardization  of  Chilled  Iron  Crane  Wheels,"  by  F.  K. 
Vial. 

"The  Mechanical   Elimination  of  Seams  in   Steel  Products, 
Notably  Steel  Rails,"  by  R.  W.  Hunt. 
Topical   Discussion  on  Alloy  Steels. 

Thursday  evening  a  dinner  dance  was 
given  to  members,  visitors  and  friends 
at  the  Hotel  Astor. 

The  professional  session  Friday  morn- 
ing was  as  follows: 
"A  Rate-flow  Meter,"  by  H.  C.  Hayes. 
"Laboratory  for  Testing  and   Investl- 
Kating    Liquid    Flow    Meters    of    Large 
Capacity,"  by  W.  S.  Giele. 

"A  New  Volume  Regulator  for  Air 
Compressors,"   by   Ragnar   Wikander. 

"Physical  Laws  of  Methane  Gas,"  by 
I'.  F.  Walker. 

"The  Clinkering  of  Coal,"  by  Lionel  S. 
.Marks. 

"Damages  for  Loss  of  Water  Power," 
l)y  F.  W.  Dean. 

The  excursions  included  an  inspec- 
tion of  the  Lusitania  of  the  Cunard 
Line;  Ellis  Island;  Hill  Building;  New 
York  Telephone  Long  Distance  Ex- 
change; Brooklyn  Navy  Yard;  The 
McCall  Corporation;  Biograph  Moving 
i'icture  Studio;  United  Electric  Light  & 
Power  Co.,  201st  St.  Plant;  Watson- 
Stillman  Co.'s  plant  at  Aldene,  N.  J.,  etc. 
John  A.  Brashear 
John  A.  Brashear,  the  newly  elected  president  of  the 
American  Society  of  Mechanical  Engineers,  is  known  through- 
out the  world  as  a  manufacturer  of  astronomical  and  physical 
instruments.  He  was  born  in  Brownsville,  Pa.,  in  IS40  and 
received  a  common  school  education.  A  traveling  astronomer 
exhibiting  the  wonders  of  the  heavens  to  passersby  at  five 
cents  a  look,  gave  the  boy  his  first  glimpse  of  astronomy, 
which  became  his  passion.  Following  the  example  of  his  fel- 
lows, he  learned  the  trade  of  pattern  making  and  at  the  age 
of  twenty-two,  was  established  apparently  for  life  as  a  mill- 
wright in  a  Pittsburg  rolling  mill. 

But  unlike  many  oilier  workmen  about  him,  he  was  not 
content  to  work  for  bread  and  butter  alone.  He  had  recently 
nuirried,  and  ho  and  his  ambitious  young  wife  spent  their 
evenings  in  the  study  of  astronomy.  Having  no  money  to 
buy  a  telescope,  they  set  to  work  to  make  one  for  themselves. 
In  their  little  home,  which  they  had  built  with  their  own 
hands,  they  set  up  a  shop  with  a  tiny  engine  and  lathe  and 
there  made  the  tubes  and  ground  the  lenses,  often  working 
until  midiilght  in  the  ab.^orliing  joy  of  the  task,  after  a  long 
hard  day  at  the  mill  and  in  the  home.  Their  first  glass,  a 
Slnch  one,  took  three  years  to  grind,  but  being  dissatisfied 
with  its  limitations,  they  sot  to  work  on  a  12-inch  glass,  only 
to  have  It  break  In  the  silvering  process  after  two  years  of 
patient  grinding  and  correcting.  The  next  glass  proved  suc- 
cessful, anil  Its  production  was  destined  to  he  the  turning 
point  in  young  Brashear's  career.  S.  P.  Langley.  then  In 
charge    of    the    Allegheny    Observatory,    had    for    some    time 
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known  of  the  young  astronomer's  work,  and  now  began  to 
entrust  him  with  some  of  the  observatory  instruments.  At 
the  same  time,  certain  astronomical  articles  written  by  Mr. 
Brashear  had  attracted  the  attention  of  William  Thaw,  one 
of  the  patrons  of  the  observatory,  and  it  was  he  who  advanced 
the  necessary  capital  that  enabled  Mr.  Brashear  to  move  to 
Allegheny,  Pa.,  and  set  up  a  shop  there.  An  account  of  the 
accomplishments  of  this  shop  would  be  a  history  of  modern 
astronomy  and  without  them  much  of  that  history  could  not 
have  been  written.  Perhaps  the  most  important  achievement 
was  in  connection  with  the  design  and  development  of  the 
spectroscope  for  astronomical  uses,  particularly  with  refer- 
ence to  the  mechanical  features. 

In  1888  Mr.  Brashear  completed  the  spectroscope  for  the 
36-inch  telescope,  furnishing  the  mechanical  parts  only,  the 
optical  parts  being  secured  from  Prof.  Steinheil  of  Munich. 
The  complete  small  spectroscope  was  furnished  by  Mr. 
Brashear,  including  the  prism  and  all  other  optical  parts.  It 
was  found  that  better  work  could  be  secured  with  the  small 
spectroscope  than  with  the  large  one  and  that  the  optical 
parts  were  of  higher  grade  than  those  obtained  from  Munich. 
The  re-working  of  the  optical  parts  of  the  large  spectroscope 
was  undertaken  by  Mr.  Brashear  with  complete  success. 

The  excellence  of  the  work  done  at  Lick  Observatory  is  at- 
tributed to  Mr.  Brashear's  skill  and  genius.  His  more  purely 
scientific  work  also  brought  recog- 
nition, and  about  the  time  of  his  mov- 
ing to  Allegheny  he  was  given  an  ap- 
pointment in  the  University  of  Western 
Pennsylvania,  of  which  the  Allegheny 
Observatory  was  a  department. 

The  John  A.  Brashear  Co.,  Ltd., 
formed  by  Dr.  Brashear  with  his  son- 
in-law,  James  B.  McDowell,  in  Alle- 
gheny, has  from  its  beginning  been  de- 
voted to  the  construction  of  apparatus 
for  special  work,  rather  than  more  com- 
mercially profitable  products.  It  is  the 
boast  of  the  concern  that  it  has  no 
patents  and  no  secrets,  and  that  what- 
ever it  has  accomplished  is  freely  given 
to  the  world.  The  Allegheny  Observa- 
tory is  also  unique  in  that  it  is  put,  in 
every  possible  way,  at  the  disposal  of 
the  public  through  lectures  and  through 
access  to  the  telescope  and  other  similar 
means.  These  projects  are  typical  of  Dr. 
Brashear's  attitude  and  spirit  through- 
out his  career.  He  was  honored  with 
the  degree  of  LL.D.  by  Washington  and  Jefferson  College  and 
is  a  member  of  several  scientific  and  engineering  bodies. 
John  E.  Sweet 

John  E.  Sweet  to  whom  the  John  Fritz  medal  was  awarded 
in  New  York  City  Wednesday  evening,  December  2,  was  born 
at  Pompey,  N.  Y.,  October  21,  1832.  His  boyhood  was  spent 
on  his  father's  farm,  and  was  given  up  to  the  varied  work 
that  a  farmer's  boy  is  called  upon  to  do.  He  secured  a  com- 
mon school  education  at  the  local  schools  of  his  native  town, 
and  at  eighteen  was  apprenticed  to  learn  the  carpenter's  and 
joiner's  trade,  his  life  thereafter  being  devoted  chiefly  to 
carpentry  and  building  until  he  was  nearly  thirty.  Mean- 
while he  had  studied  architecture  and  did  considerable  archi- 
tectural work  before  the  outbreak  of  the  Civil  War.  In  1862 
he  went  abroad,  and  while  there  he  secured  a  patent  on  a  nail 
machine  in  which  the  Patent  Nut  &  Bolt  Co.  of  Birmingham, 
England,  took  an  interest.  Mr.  Sweet  entered  the  employ  of 
the  company,  and  at  that  time  began  to  write  upon  technical 
subjects,  contributing  to  London  Engineering.  He  returned 
to  America  in  18C4,  working  as  a  draftsman  in  Syracuse, 
N.  Y.,  on  a  varied  line  of  machines.  During  this  time  he 
worked  on  a  matrix  impressing  machine  arranged  with  a  key- 
board, which  was  intended  to  do  away  with  the  use  of  movable 
type.  This  machine  was  the  progenitor  of  the  present  linotype 
machine.  In  the  early  seventies  Mr.  Sweet  conceived  the  Idea 
of  the  "Straight  Line"  engine,  which  is  inseparably  connected 
with  his  name,  and  is  perhaps  his  most  characteristic  piece 
of  work. 


His  prominence  as  a  national  figure  dates  from  his  con- 
nection with  Sibley  College  of  Mechanical  Arts  of  Cornell 
University  in  1873.  His  connection  with  the  university  lasted 
until  1879  and  in  this  period  of  six  years  he  arose  from  a 
position  of  comparative  obscurity  to  one  of  national  promin- 
ence. Mechanical  engineering  as  a  department  of  organized 
education  was  a  new  thing.  There  were  no  precedents  and 
regarding  its  practicability  there  was  almost  universal  skep- 
ticism. Its  plan,  its  scope,  its  aims,  were  unformed  even 
among  its  friends — and  its  friends  were  few.  There  were  no 
experienced  educators. 

Prof.  Sweet's  work  was  first  that  of  a  teacher,  and  second, 
that  of  a  pioneer  in  mechanical  construction.  In  the  latter 
capacity  he  laid  an  enduring  foundation  for  interchangeable 
manufacturing.  His  experience  as  a  draftsman  in  England 
had  shown  him  the  fundamental  importance  of  the  work  of 
Joseph  Whitworth,  which  heretofore  had  found  little  appre- 
ciation in  America.  Combining  a  keen  appreciation  of  Whit- 
worth's  advanced  standards  of  accuracy  with  original  concep- 
tions of  correct  principles,  he  established  a  school  of  construc- 
tion, the  influence  of  which  was  far-reaching.  Along  with 
this  went  an  application  of  art  in  design — not  the  art  of  or- 
ganization, but  the  art  of  perfect  adaptation  to  purpose.  The 
"Straight  Line"  steam  engine  was  an  embodiment  of  the 
mechanical  principles  advocated  by  him. 

Prof.  Sweet  was  one  of  the  founders 
of  the  American  Society  of  Mechanical 
Engineers,  and  was  elected  its  third 
president.  He  was  later  elected  an 
honorary  member.  He  was  one  of  the 
judges  on  machine  tools  at  the  Chicago 
Exposition,  and  is  well  known  as  a  con- 
tributor to  the  technical  press  on  me- 
chanical topics.  He  has  always  been 
keenly  interested  in  technical  educa- 
tion, and  one  of  his  great  ambitions  has 
been  to  establish  a  trade  school  where 
young  men  can  be  instructed  in  the  me- 
chanical arts  in  a  way  that  will  fit  them 
to  become  mechanics.  As  a  teacher  he 
was  one  whose  pupils  became  disciples, 
and  this  is  testified  to  by  the  existence 
of  an  informal  organization  of  men  who 
call  themselves  "Prof.  Sweet's  boys." 
They  gather  year  after  year  on  the  oc- 
casion of  his  birthday  for  an  annual 
dinner  with  him  in  Syracuse. 


John   E.    S'weet 


THE  VALUE  OF  PATENTS 
The  Swedish  Patent  and  Registration  Office  some  years  ago 
compiled  a  table  showing  the  percentage  of  patents  in  force 
in  various  European  countries  after  a  certain  number  of  years 
from  the  time  when  the  patent  had  been  issued.  As  is  well 
known,  patents  in  practically  all  countries  except  the  United 
States  become  invalid  on  account  of  non-working  after  a 
certain  number  of  years,  so  that  while  the  term  of  patents  in 
most  European  countries  is  fifteen  years,  only  six  per  cent 
of  the  total  number  of  patents  issued  are  in  force  at  the  end 
of  the  fifteenth  year,  in  several  countries,  including  Sweden; 
in  Germany  this  figure  is  only  3.5,  and  in  Great  Britain,  3  per 
cent.  Italy  shows  the  smallest  percentage  of  patents  alive  at 
the  end  of  the  fifteen  years,  there  being  only  two  out  of  every 
one  hundred  patents  issued  in  force  for  the  total  number  of 
years.  No  better  example  could  be  shown  to  indicate  how 
few  inventions  are  really  of  practical  value,  because  it  is  safe 
to  assume  that  nearly  all  the  really  useful  inventions  are 
kept  alive  for  their  full  term  by  being  properly  worked. 
Another  interesting  fact  is  also  brought  out  by  the  investiga- 
tion referred  to.  The  patents  relating  to  the  chemical  field 
prove  to  have  the  longest  longevity;  next  come  the  electrical 
patents.  The  patents  which  appear  to  be  of  the  smallest  value 
in  proportion  to  the  number  issued  are  those  relating  to  or- 
dinary mechanical  appliances — still  another  reason  why  the 
man  who  thinks  he  has  made  a  wonderful  invention  of  a  re- 
markable mechanical  contrivance  should  think  twice  before 
he  wastes  his  hard-earned  money  on  a  patent. 
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STRUCTURE    OF    TOOL    STEEL— TIME    OF    HEATING— SPEED    OF    QUENCHING     IN     DIFFERENT    BATHS  — EFFECT    OF    MASS 
ON    HARDNESS    AND    OTHER    POINTS    OF    IMPORTANCE    TO    THE    HARDENER 


THE  phenomena  of  carburizing  iron  and  hardening  it  by 
quenching  have  been  Icnown  for  many  centuries,  yet 
the  explanation  of  hardening  steel  has  not  yet  been 
given  to  the  satisfaction  of  all.  Many  theories  have  been  ad- 
vanced and  each  has  its  adherents,  but  one  can  scarcely  say 
that  any  generally  accepted  explanation  exists.  As  recently  as 
this  year,  two  very  interesting  new  theories  were  advanced  at 
the  May  meeting  of  the  Iron  and  Steel  Institute  of  Great 
Britain.  In  what  follows  we  are  not  so  much  interested  in 
the  theories  as  in  the  practice  of  the  art  of  hardening  and 
tempering  tool  steel,  and  we  shall  confine  our  attention  to 
carbon  steels,  giving  some  consideration  to  the  so-called 
special  steels  containing  various  alloys,  usually  below  3  per 
cent.  We  shall  not  discuss  high-speed  steels,  nor  the  many 
low-carbon  alloy  steels,  primarily  of  value  on  account  of  their 
tensile  qualities  but  also,  in  many  cases,  of  limited  value  for 
tools,  especially  those  used  for  hot  work. 

Composition  of  Tool  Steel 

Tool  steels  are  included  within  the  range  of  0.60  to  1.50  per 

cent  carbon,  but  not  less  than  90  per  cent  of  them  fall  within 

carbon  limits  of  0.75  to  1.35  per  cent.    They  are  usually  made 

by  the  very  old   crucible   process  or  the  very  new  electric 


processes,  and  just  now  there  is  considerable  discussion  as  to 
the  relative  merits  of  these  methods.  Carbon  forms  at  least 
one  definite  compound  with  iron,  FejC,  known  as  cementite. 
This  is  the  hardest  constituent  in  steel.  Cementite  exists  in 
annealed  steel  associated  with  a  perfectly  definite  quantity  of 
iron,  or  ferrite,  as  it  is  metallographically  known.  This 
definite  relation  between  ferrite  and  cementite  yields  the  con- 
stituent pcarlite,  in  which  the  cementite  and  ferrite  may  exist 
in  a  laminated  or  a  granular  condition.  This  aggregate  con- 
tains a  definite  percentage  of  carbon,  0.89  per  cent,  and  steel 
containing  0.89  per  cent  carbon  in  its  normal  condition  is 
found  to  consist  of  nothing  but  pearlite  when  examined 
microscopically.  In  steel  containing  less  than  0.89  per  cent 
carbon  the  cementite  associates  with  sufficient  ferrite  to  form 
pearlite,  and  leaves  the  excess  ferrite  free  in  distinct  micro- 
scopic grains  or  crystals.  On  the  other  hand,  if  the  steel  con- 
tains above  0.89  carbon,  there  is  more  cementite  present  than 
can  become  associated  with  ferrite,  and  the  excess  being  un- 
able to  find  a  partner,  so  to  speak,  exists  in  separate  parti- 
cles, either  granular  or  in  a  more  or  less  perfect  net  work 
surrounding  the  pearlite.  The  definite  percentage  of  carbon 
which  yields  a  full  pearlitic  structure  in  the  annealed  or 
natural  condition  Is  known  as  the  eutectold  composition. 
Steels  of  les.sor  carbon  are  called  hypoeutoctoid,  and  steels 
of  higher  carbon  are  called  hypcr-eutectold  steels.  We  are 
Indebted  to  Professor  Howe  for  these  names. 

Effect  of  Temperature  Chantres  on  Structure  of  Tool  Steel 
When  carbon  steel  Is  heated  above  a  certain  temperature, 
a  change  lakes  place  In  the  constitution  of  the  steel.  This 
temperature  Is  known  as  the  carbon  change  point,  critical 
temperature,  or,  preferably  as  the  docalescruce  point.  When 
this  temperature  Is  reached  the  pearlite  becomes  austenite, 
a  solid  solution  of  Iron  carbide  In  iron.  This  change  occurs 
at  a  nearly  constant  temperature,  but  In  the  case  of  hypo- 
euti'Ctoid  steels,  the  austenite  first  formed  above  the  decales- 
cence  point  acta  as  a  solvent  for  the  excess  ferrite.  In  other 
words,  at  a  somewhat  higher  temperature  than   the  decales- 

•  Ab«tr»i-t  of  ■  p«p<T  pr»«<-nlr"i1  it  tht-  unnniil  mrctlni  of  Ihr  Ainrrlriin 
S<iri..|.T  of  Mn-hanlral  EnglnoPM,  Nr«r  York  City.  DpconiluT  .1,  mu.  lij  John 
A     MnlhowK  ind   llownrfl  1    .<<t»((.  Jr. 


cence  point,  we  obtain  a  homogeneous  solid  solution  of  all 
the  cementite  in  all  the  ferrite.  This  is  the  best  condition 
for  hardening  a  low-carbon  tool  steel  and  accounts  for  the 
practice  of  heating  low-carbon  steels  hotter  than  hyper 
outectoid  steels  for  hardening.  The  excess  cementite 
hyper-eutectoid  steels  is  not  readily  soluble  in  the  austenite 
first  formed  from  the  pearlite,  and  it  requires  a  high  tem 
perature  to  complete  the  solution  of  the  excess  cementite 
Practically  considered,  nothing  is  gained  by  doing  so. 

Steels  quenched  quickly  from  above  the  decalescence  tem 
perature  retain  the  carbon  more  or  less  perfectly  in  the  con 
dition  of  solid  solution  that  existed  above  the  decalescence 
point.  The  structural  name  for  the  quenched  product  is 
martensite.  Hypo-eutectoid  steels,  hardened,  may  show 
either  all  martensite  or  martensite  and  ferrite.  Hyper- 
eutectoid  steel  should  show  martensite  and  cementite.  The 
martensite  of  eutectoid  steels  has  been  called  hardenite  by 
Professor  Arnold.  Just  as  in  the  change  of  ice  to  water  or 
of  water  to  ice,  there  is  an  evolution  or  absorption  of  heat, 
so  is  there  an  absorption  or  evolution  of  heat  in  steel  on 
passing  through  its  critical  range.  There  are  several 
methods  of  determining  this  change  point,  but  as  these 
methods  are  so  well  known,  we  will  omit  detailed  descrip- 
tions of  the  operations  involved. 

The  position  of  this  critical  temperature  is  fairly  constant 
in  all  straight  carbon  tool  steels,  but  is  affected  to  a  variable 
degree  by  the  addition  of  alloys.  Just  as  the  addition  of 
salt  to  water  lowers  the  temperature  at  which  the  solution 
freezes,  so  the  addition  of  alloys  lowers  the  freezing  point 
of  steel  and  frequently  lowers  the  position  of  the  critical 
temperatures.  The  addition  of  10  per  cent  of  nickel  to  a  1.00 
per  cent  carbon  steel,  or  of  4  per  cent  of  manganese,  for  ex- 
ample, lowers  the  critical  point  to  such  an  amount  that  steels 
of  these  types  are  martensitic  at  ordinary  temperatures,  even 
after  slow  cooling. 

The  determination  of  critical  temperatures  has  materially 
assisted  in  the  solution  of  many  metallurgical  problems.  So 
far  as  we  are  concerned  in  this  article,  however,  it  is  sufficient 
that  for  tlie  practical  hardening  of  tool  steels  this  critical 
temperature  must  be  exceeded  by  a  fairly  good  margin,  at 
least  25  to  50  degrees  F.,  depending  on  the  size,  shape,  mass 
and  composition.  On  heating  steel  through  its  critical  range 
changes  occur  other  than  those  noted.  Steel  Is  strongly 
magnetic  below  the  critical  range,  but  loses  its  magnetism 
within  and  above.  The  electrical  resistance  for  hard  steel 
increases  with  the  temperature  up  to  the  critical  point  in  a 
curve  which  is  nearly  a  straight  line.  On  passing  through, 
the  resistance  increases  abruptly,  and  after  having  passed 
through,  the  increase  per  degree  rise  In  temperature  Is  very 
much  less  than  in  either  of  the  other  two  cases.  The  specific 
volume  of  a  hardened  steel  is  approximately  0.01  greater 
than  in  its  annealed  condition.  These  marked  changes  in 
physical  characteristics  occurring  at  definite  temperatures 
are  indicative  of  the  disturbances  going  on  in  the  steel  and 
occur  at  the  temperature  at  which  carbide  carbon  goes  Into 
solution  on  heating,  or  dissolved  carbon  is  precipitated  from 
solution  on  cooling. 

Volume  Chantres  In  Tool  Steel 

The  volume  changes  both  expansion  and  contraction  — 
which  occur  during  the  critical  ranges  of  temperature  are 
(if  great  practical  Importance  to  the  hardener.  The  perma- 
nent changes  In  dimensions  which  steel  undergoes  In  hard- 
ening are  of  the  utmost  Interest  to  the  hardener  and  as- 
sociated with  these  changes  Is  the  problem  of  hardening 
cracks.  It  Is  an  axiom  that  heat  expands  ,\nd  cold  con- 
tracts; but  with  steel  there  Is  a  certain  critical  temperature 
at  which  an  nbnornuil  behavior  Is  noticed,  namely,  a  sudden 
shrinkage  on  heating  and  an  expansion  on  cooling.  The  ex- 
pansion of  steel  in  heating  to  750  degrees  C,  Is  about  one- 
eighth  Inch  per  foot,  and  when  we  recoil  that.  In  quenching, 
a  corresponding  contraction  attempts  to  take  place  suddenly. 
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It  is  little  wonder  -tliat  strains  are  set  up   that  may  exceed 
the  ultimate  strength  of  the  steel. 

What  is  the  relation  of  the  foregoing  to  over-heating,  i.e., 
heating  above  that  temperature  at  which  it  is  necessary  to 
harden?  After  passing  through  the  critical  range,  the  ex- 
pansion takes  place  at  its  maximum  rate.  When  steel  is 
heated  in  such  a  manner  it  assumes  the  shape  corresponding 
to  the  maximum  temperature,  and  on  cooling  the  whole  piece 
tends  to  return  to,  or  near,  its  original  size.  In  so  doing,  the 
outer  or  first   cooled  portion   is  hardened   first  and   forms   a 
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Fig.    2.     Quenching   Effect    of 
Syracuse  City  "Water 

hard,  brittle,  unyielding  shell,  and  the  strains  set  up  by 
the  slower  cooling  interior  may  either  fracture  the  shell, 
producing  external  cracks  (especially  if  the  shell  be  uneven 
in  thickness),  or  burst  the  piece  at  the  center  if  the  shell 
is  of  even  thickness  and  strength.  This  latter  occurrence  is 
accompanied  by  a  peculiar  appearance  of  the  fracture  and 
frequently  and  wrongly  called  pipe. 

Time  of  Heatingr 

Too  much  stress  cannot  be  laid  on  the  fact  that  there  is 
a  correct  length  of  time  for  heating  tool  steel  and  that  this 
time  of  heating  is  as  important  as  the  temperature  to 
which  it  is  heated.  There  are  at  least  two  dangers  which 
must  be  avoided.  First,  if  the  heating  be  too  fast,  a  uniform 
temperature  does  not  exist  throughout  the  mass  being 
heated.  For  example,  a  die  block  heated  too  quickly  may 
exhibit  the  following  conditions:  The  outer  portions  may 
be  above  Ac,,  and  expanding  at  the  maximum  rate;  the  inter- 
mediate portions  may  be  in  the  transformation  range  and 
contracting;  while  the  inner  portion,  which  is  below  Ac,,  is 
slowly  expanding  at  the  characteristic  rate  below  Ac,.  What 
wonder  that   steel  fractures   under  such  conditions  1 

Second,  grain  size  depends  among  other  variables  upon 
temperatures  above  Ac,,  and  time  above  Ac,.  If  heating  be  of 
such  a  character  that  the  piece  is  held  above  Ac,  for  an  ab- 
normally long  time,  the  crystals  may  have  grown  to  such  an 
extent  that  on  quenching,  abnormal  grain  size  is  retained 
and  the  result  is  a  weak,  if  not  cracked,  piece.  Quick  heat- 
ing in  a  furnace  which  is  considerably  hotter  than  the  cor- 
rect hardening  temperature  is  extremely  bad  practice.  The 
difficulty  is  that  the  thin  parts,  corners,  and  edges  are  liable 
to  attain  an  overheated  temperature  before  the  larger  por- 
tions of  the  piece  attain  the  correct  hardening  temperature, 
and  this  overheating  of  the  thin  parts  produces  large  grain 
size,  abnormal  expansion  and  tends  to  produce  cracks. 
Speed  of  Quenchiner 

If  a  sample  of  steel  is  cooled  slowly  from  above  Ac,  the 
solid  solution  which  has  been  formed  breaks  up  and  pre- 
cipitates its  cementite  and  ferrite  and  we  have  then  an  an- 
nealed steel.  If  the  cooling  on  the  contrary  is  rapid,  the 
solid  solution  is  not  given  the  time  necessary  to  permit  the 
complete  dissociation  into  cementite  and  pearlite  and  we 
find  formed  the  intermediate  break  down  of  austenite,  known 
as  martensite.  If  the  cooling  be  intermediate  in  its  speed 
between  extremely  slow  and  extremely  fast,  we  find  inter- 
mediate microconstituents  such  as  troostite  or  sorbite.  The 
correct  constituent  in  a  hardened  steel  is  martensite,  and  to 
form   this  the  material  must  be  cooled  tiuickly. 


There  are  several  degrees  of  "quickness"  which  at  once 
suggest  themselves.  There  is,  however,  a  critical  rate  of  cool- 
ing through  the  range  which  must  be  attained  before  the 
piece  will  be  hardened.  On  quenching  it  is  clear  that  the 
surfaces  of  the  section  are  cooled  and  hardened  first.  If  the 
mass  being  cooled  is  of  considerable  size,  different  degrees 
of  hardness  are  noticed  from  the  outside  to  the  middle.  The 
cooling  medium  used,  its  temperature,  and  condition  affect 
the  rate  of  cooling.  Benedicks  has  investigated  this  subject 
and  arrived  at  conclusions  of  extreme  interest.  He  found 
that  in  order  that  a  liquid  present  in  large  bulk  may  have 
a  good  quenching  power  it  is  necessary  that  it  should  pos- 
sess a  high  latent  heat  of  vaporization,  and  that  it  be  main- 
tained at  a  temperature  low  enough  to  avoid  too  abundant 
formation  of  vapor.  High  specific  heat,  low  viscosity  and 
large  heat  conductivity  all  act,  it  is  true,  in  the  direction  of 
quick  cooling,  but  the  influence  of  the  two  factors  previ- 
ously mentioned  appears  to  be  of  a  different  and  lesser 
grade  than  the  heat  of  vapor  formation. 

The  authors  have  devoted  considerable  time  to  investigat- 
ing numerous  commercial  quenching  media  which  are  in 
use  in  typical  hardening  plants  of  the  country  at  the  present 
time.  The  results  given  are  only  a  small  portion  of  those 
actually  obtained,  but  they  are  typical.  In  attacking  the 
problem,  the  following  method  was  adopted:  A  test  piece 
of  the  dimensions  shown  in  Fig.  1  was  machined  from  a 
solid  bar,  and  a  hole  drilled  through  the  neck  to  within  an 
equal  distance  from  each  side  and  bottom  of  the  test  piece. 
Into  this  hole  a  calibrated,  platinum-rhodium  couple  was  in- 
serted and  the  leads  connected  to  a  calibrated  galvanometer. 
The  test  piece  was  then  immersed  in  a  lead  pot,  also  con- 
taining a  thermo-couple  to  the  point  A,  and  the  lead  pot  was 
maintained  at  a  temperature  of  1200  degrees  F.  When  the 
couple  inside  of  the  test  piece  was  at  1200  degrees  F.,  and 
the  couple  in  the  lead  pot  read  1200  degrees,  the  test  piece 
was  removed  and  quenched  to  the  point  B  in  25  gallons  of 
the  quenching  medium  under  consideration.  At  the  start 
the  quenching  medium  was  maintained  at  room  tempera- 
ture. The  time  in  seconds  that  it  took  the  test  piece  to  fall 
from  a  temperature  of  1200  degrees  to  a  temperature  of  700 
degrees  was  noted  by  the  aid  of  a  stop-watch.  It  is  clear 
that  immersing  the  test  piece  in  the  quenching  medium 
raised  the  temperature  of  the  medium.     The  test  piece  was 
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then  replaced  in  the  lead,  heated  to  1200  degrees,  quenched 
into  the  medium  at  this  higher  temperature  and  the  time 
again  taken  with  the  stop-watch.  These  operations  were 
continued  until  the  quenching  media,  in  the  case  of  oils,  had 
attained  a  temperature  of  about  250  degrees  F.  The  results 
obtained,  time  in  seconds,  for  a  fall  from  1200  degrees  to 
700  degrees  were  plotted  against  the  temperature  of  the 
quenching  medium  and  a  series  of  curves  as  shown  in  Figs. 
2  to  i:!,  inclusive,  was  obtained. 
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A  consideration  of  the  results  is  interesting.  Pure  water 
(Fig.  2)  has  a  fairly  constant  quenching  rate  up  to  a  tem- 
perature of  100  degrees  F.,  where  it  begins  to  fall  off.  At 
125  degrees  the  slope  is  very  marked.  Brine  solutions  (Fig. 
3)  have  both  a  quicker  rate  of  cooling  and  are  more  ef- 
fective at  higher  temperatures  than  water.  The  curve  does 
not  begin  to  fall  off  seriously  until  a  temperature  in  the 
neighborhood  of  150  degrees  is  reached. 

As  is  well  known,  the  oils  are  slower  in  their  quenching 
powers  than  water  or  brine  solutions,  but  the  majority  of 
them  have  a  much  more  constant  rate  of  cooling  at  higher 
temperatures  than  water  or  brine. 

The  curve  shown  in  Fig.  13  is  for  a  thick  viscous  oil 
somewhat  similar  to  cylinder  oil.  This  curve  is  particularly 
Interesting  in  that  it  has  a  slower  quenching  effect  at  low 
temperatures  than  at  higher  temperatures. 

A  comparison  of  curves  in  Figs.  5  and  6,  shows  the  varia- 
tion In  quenching  effect  of  the  same  oil  due  to  continued 
service.  The  differences  in  quenching  rates  may  well  ac- 
count for  different  results  from  the  same  steel  in  different 
shops,  or  in  the  same  shop. 

Hardness  as  Affected  by  Mass 

It  has  been  known  for  some  time  that  different  masses  of 
the  same  material  on  being  quenched  under  like  conditions 
give  varying  physical  properties,  but  it  is  only  within  recent 
years  that  the  quantitative  effect  has  been  measured. 

In  order  to  determine  the  effect  of  mass  on  hardness,  test 
pieces  4  inches  long  were  made  from  the  same  ingot  in  sizes 
Increasing  i^  inch  in  both  breadth  and  thickness.  The 
smallest  was  %  inch  square  and  the  largest  3',',  inches  square. 
Three  ingots  of  different  type  analyses  were  chosen  and  a 
series  of  test  pieces  made  from  each.  The  test  pieces  were 
heated  In  a  semlmuflle  furnace  to  a  constant  temperature 
for  each  type  of  material,  quenched,  and  the  Urinell  hard- 
ness test  made.  Knch  scries  was  then  drawn  to  600  degrees 
F.  In  a  salt  bath  and  Hrinell  teats  again  taken.  The  pieces 
were  then  reheated  to  1200  degrees  in  a  salt  bath  and  Brinell 
hardness  tests  again  made.  The  results  are  partly  shown  In 
Fig.  14.  the  Brinell  hardness  being  plotted  ngaln.st  the  test 
piece  size.  It  will  be  noted  that  the  smaller  the  sample  the 
greater  the  hardness.  Indicating  that  the  smaller  sections 
arc  cooled  with  greater  rapidity  than  the  larger,  and  hence 
more  hardness  Is  developed.  The  same  agencies  are  at  work 
In  tool  steel.  The  larger  the  mass  the  smaller  the  depth  of 
hardness  when   quenched  under  slmllnr  conditions. 

Benedicks  has  shown  that  for  steel  of  ronslant  mass,  the 
higher  the  temperature,  the  greater  the  rate  of  cooling.  This 
ninnrms  our  experience  that  In  order  to  produce  the  same 
nmnunt  of  hardness  In  a  small  and  large  section.  It  Is  neces- 
Miiry  to  heat  the  larger  sertlon  holler  than  the  smaller.  A 
romnierrlal  application  of  this  phenomenon  will  perhaps  he 
Interesting.  The  authors  were  recently  confronted  with  the 
prohleni   of   finding   out   the   correct   temperature   for   harden 


ing  tools  made  from  the  same  steel  in  sizes  varying  from 
1/16  inch  diameter  to  %  inch  diameter.  The  temperature- 
size  curve  shown  in  Fig.  15  was  finally  adopted.  As  the 
curve  shows,  a  3/16  inch  round  bar  will  harden  at  1395  de- 
grees F.,  while  a  %  Inch  round  bar  should  be  heated  to  1450 
degrees — a  difference  of  55  degrees. 

Expansion  and  Contraction  In  Hardening 
One  of  the  authors  made  several  hundred  hardening  ex 
periments  and  several  thousand  measurements  to  study  th 
effect  of  hardening  upon  the  shape  of  steel  parts.  The  ma- 
terials used  were  cylinders  of  steel  and  taps.  Crucible  stee 
alone  was  examined  and  the  following  variables  were  con 
sidered:  (h)  the  effect  of  original  form  or  diameter  upon 
the  diameter  after  hardening;  (b)  the  influence  of  carbon 
on  change  of  form;  (c)  the  influence  of  initial  temperatures 
at  quenching;  (rl)  the  influence  of  length  of  time  of  heating; 
(c)  the  influence  of  repeated  hardenings;  and  (/)  the  effect 
of  annealing  previously  hardened  steels,  upon  change  of 
shape  in  rehardening.  Obviously,  when  plain  cylinders  of 
steel  are  considered,  there  are  four  changes  of  shape  pos- 
sible, expansion  in  length  and  diameter,  contraction  in 
length  and  diameter,  expansion  in  length  and  contraction  in 
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diameter,     and     contraction     in     length     with     expansion     in 
diameter. 

Under  the  influence  of  the  variable  conditions  mentioned 
above,  all  four  changes  wera  actually  produced.  Steel  was 
also  found  which  expanded  in  length  on  first  hardening  and 
contracted  indelinitely  thereafter  on  repeated  hardenings. 
Another  steel  expanded  in  length  on  two  hardenings  and 
contracted  on  the  next  two.     In  a  variable  carbon  series  of 
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steels  from  0.50  to  1.33  per  cent  carbon,  the  magnitude  of 
the  change  in  length  after  four  hardenings  increased  as  the 
carbon  increased.  For  the  same  series  it  was  noted  that  the 
volume  changes  were  greater  when  hardening  annealed 
rather  than  unannealed  bars.  The  increase  in  length  is 
greater,  the  higher  the  hardening  heat  for  all  carbon  steels. 
It  is  variable  conditions  that  give  variable  results;  hence, 
it  is  of  vital  importance  that  steel  be  furnished  uniform, 
chemically  as  well  as  physically,  and  it  is  equally  important 
that  the  user  employ  every  possible  refinement  in  the  handl- 
ing of  his  product.  It  is  only  under  varying  conditions  of 
heat,  size,  time,  composition,  etc.,  that  the  results  vary.  Con- 
stant conditions  give  constant  results.  It  cannot  be  over- 
looked, however,  that  constant  conditions  are  not  always  at- 
tainable. The  maker  of  steel  cannot  control  conditions  in 
his  customer's  shop  and  the  customer  cannot  control  con- 
ditions in  the  steel  plant,  and  the  human  element  must  be 
considered  in  both.  The  properties  we  have  been  describing 
are  inherent  properties  of  carbon  steel,  and  because  of  them 
many  a  dispute  has  arisen  over  tools  lost  in  hardening.    The 


Fig.    12.     Quenching    Effect    of 
New    Mineral    Tempering    Oil 


Fig.  13.     Quenching  Effect  of  No. 
1  Bark  Tempering   Oil 


placing  of  the  exact  responsibility  is  very  difficult  even 
though  it  were  not  true  that  it  is  human  nature  to  shirk 
responsibility. 

Furnaces  and  Methods  of  Heating 
Much  has  been  said  regarding  the  superiority  of  gas  fur- 
naces over  oil  furnaces  and  vice  versa.    The  fuel  used  is  im- 
material  for   good   practice   so   long  as   the   following   points 
are  taken  care  of: 

1.  The  furnace  and  hearth  should  be  of  sufficient  size  so 
as  not  to  be  affected  materially  in  temperature  by 
the  introduction  of  the  parts  to  be  hardened. 
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Fig.    15.     Temperature-size   Curve  for  hardening  Tools 

The  furnace  should  heat  at  a  uniform  rate. 

The    furnace    should    be    of    uniform    temperature    over 

its  entire  hearth. 
The  furnace  should  be  run  under  neutral,  or  reducing, 
conditions.     A  good  rough  test  for  this  is  the  intro- 
duction of  a  piece  of  wood  or  paper  upon  the  hearth. 
If  the  paper,  or  wood,  burns,  the  atmosphere  is  oxidiz- 
ing;  if  they  char,  it  is  reducing  or  neutral. 
5.     The    temperature    control   must   be    at   all    times    exact 
and   it   must  be   possible  of  exact   duplication   on   re- 
petition work. 
A    blacksmith's    fire    is    satisfactory    under    good    handling 
but  the  difficulty  is  that  for  constant  work  it  is  too  exacting 
on    the    operator    and    requires    too    many    manipulations    to 
secure  uniform  and  continuous  results. 

*  *     * 

Public  buildings  are  notorious  for  inefficient  arrangement, 
utility  having  been  sacrificed  in  their  design  to  so-called 
architectural  beauty.  It  is  difficult  to  convince  the  average 
public  building  architect  that  utility  and  architectural  grace 
can  be  harmoniously  combined,  but  the  great  office  buildings 
of  New  York  City  and  other  cities  present  many  examples  of 
handsome  architecture  and  the  highest  efficiency  for  business 
purposes.  With  all  these  examples  to  copy,  however,  the  new 
post-office  in  New  York  City  adjacent  to  the  great  Pennsyl- 
vania R.  R.  station  is  an  example  of  inefficient  arrangement 
for  public  use.  The  unfortunate  patrons  of  this  mammoth 
structure  must  climb  twenty-seven  steps  in  order  to  buy  a 
one-cent  stamp.  Why  in  the  name  of  plain  common  sense 
should  the  architect  and  others  responsible  for  the  design  and 
construction  of  this  costly  building  have  sacrificed  its  prac- 
tical utility  to  the  fancied  impressive  effect  of  a  long  flight  of 
steps  leading  up  to  its  portals?  If  the  building  had  been 
designed  to  be  rented  for  business  purposes,  we  are  sure  that 
this  blunder  would  not  have  been  committed.  Can  not  the 
same  gage  or  measure  of  practicality  be  applied  to  public 
buildings? 

*  *     * 

An  alloy  may  generally  be  defined  as  an  intimate  mixture 
of  two  or  more  metals  obtained  by  melting  them  together. 
Most  of  these  mixtures  are  mechanical  in  their  nature,  al- 
though some  form  chemical  compounds.  When  two  metals 
are  melted  together  to  form  an  alloy,  the  substance  formed 
is,  for  all  practical  purposes,  a  new  metal.  Its  appearance 
is  different  from  that  of  the  two  or  more  original  metals, 
and  its  properties,  in  general,  are  entirely  different.  Some- 
times the  alloy  is  harder  than  either  of  the  ingredients,  as, 
for  example,  brass,  which  is  harder  than  either  the  copper 
or  zinc  from  which  it  is  made.  One  of  the  peculiar  proper- 
ties of  nearly  all  alloys,  which  differentiates  them  from 
chemical  compounds,  is  that  the  percentages  of  the  com- 
position may  be  changed  within  certain  limits  without  ma- 
terially affecting  the  characteristic  properties  of  the  alloy. 
In  the  case  of  the  chemical  compound,  the  proportions  must 
always  be  the  same. 
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SOME  TYPES  OF  AUTOMOBILE  CRANKSHAFT  LATHES 


UNIVERSAL    MACHINES    FOR    THE    CRANKSHAFT    MANUFACTURER    AND    SPECIAL 
EQUIPMENTS    FOR    THE    AUTOMOBILE    BUILDER 


BY    WILLIAM    O.    STRAUSS* 
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AKEKS  pro- 
iucing  auto- 
niobilo  crank- 
shafts on  a  suf- 
ficiently Ihrge  scale 
to  warrant  the  pur- 
ch  a  s  e  of  special 
crankshaft  machines 
may  be  roughly 
divided  into  two 
classes:  First,  those 
who  are  engaged  in 
the  manufacture  of 
finished  crankshafts 
for  the  trade,  who  do 
a  contract  business 
in  the  industry  and 
require  a  flexible 
machine  (type  A) 
that  is  entirely  uni- 

^"fhinrru    versal       within       its 

Fig.  1.    Effect  of  breaking  off  Fillet  in  causing     range     and     Capable 

Rapid    Waste   of  Wheel  „     7         ...  ., 

of  handling  a  wide 
variety  of  cranks  for  motors  of  both  four  and  six  cylinders. 
Second,  the  automobile  builder  who  confines  himself  to  a  single 
model,  simply  requiring  duplicate  and  practically  automatic 
production  on  a  large  scale.  His  requirements  are  for  a  ma- 
chine (type  B),  stripped  of  every  degree  of  flexibility,  that  is 
capable  of  being  quickly  set  up  for  a  single  job,  and  for  which 
the  investment  is  as 
low  as  is  consistent 
with  good  materials 
and  design  neces- 
sary for  the  maxi- 
mum production  that 
the  stability  of  the 
crank  itself  permits. 
The  economy  of 
rough-turning  crank- 
pins  preparatory  to 
fini.sh-grinding,  as 
compared  with 
rough-grinding,  has 
been  so  thoroughly 
determined  in  the 
highly  specialized 
shop.t  that  it  needs  but  small  mention  hero  as  a  competitive 
proposition.  The  rapid  disintegration  of  the  coarse  grained 
wheel  from  contact  with  the  fins  left  from  the  forging  dies,  and 
the  necessity  of  frequent  redressing  to  maintain  the  fillets,  as 
shown  in  Fig.  1,  Is  a  big  factor  from  the  standpoint  of  wheel 
upkeep,  besides  causing  frequent  delays  in  the  production 
chain.  By  way  of  comparison,  it  Is  sufficient  to  say  that  a 
sinKlo  set  of  properly  treated  high- 
speed steel  tools  will  turn  from  l.'iO  to 
200  ordinary  drop-forged  or  hydraulic 
pressed  cranks,  with  a  scleroscopr 
reading  of  3.=>  to  40  degrees,  without 
re  shnrptning.  The  tools  are  held  in 
reninvnble  blocks  that  are  ground  to 
gnge  and  in.-ierted  after  sharpening  in 
a  few  ."(econds.  In  fact,  an  extra  set  Is 
always  kept  sharpened  and  In  reserve 
for  instant  use.  The  superiority  of 
this  method  U  now  recognized  by  all 
of  the  larger  manufacturers,  while  the 
crank  grinder  U  con.'<i(|prrd  the  proper 
mpfhod  tor  finishing  the  pins. 

•  Wlih  lb*  R.   K.   ^»\^\mA  M«rbln«  1^1  Oo., 


Figs.   2  to  4.      Turning  Pii 
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The  Type  A  or  Universal  Machine 
The  type  A  machine,  as  mentioned  before,  is  fully  uni- 
versal within  its  range  and  has  a  capacity  for  crankshafts 
up  to  and  including  a  motor  stroke  of  GVi  inches  for  four 
or  six  cylinders,  the  length  of  the  crank  being  unlimited. 
This  machine  is  a  relatively  recent  development  and  has  been 
carried  out  along  entirely  original  lines.  It  has  passed 
through  many  experimental  stages,  as  the  practice  of  the  in- 
dustry dictated,  from  an  ordinary  engine  lathe  with  a  throw 
block  on  the  faceplate  and  a  plain  block  rest  to  carry  the 
tools,  to  the  present  machine.  The  novel  and  distinguishing 
feature  is  the  indexing  three  bladed  turret  that  carries  the 
cutting  tools,  and  the  roller  back-rest  to  absorb  the  thrusts, 
operated  from  a  common  handwheel  through  a  telescopic 
screw,  the  other  essentials  being  a  universal  indexing  head 
and  tail  fixture  for  carrying  the  crank  and  a  double-end  drive 
mechanism  to  remove  all  torsion  from  the  work  and  prevent 
twisting  the  pins  out  of  alignment.  The  cranks  before  they 
are  delivered  to  the  machine  are  centered,  the  end  and 
center  bearings  are  roughed  out  to  the  proper  grinding  size, 
and  the  flanges  are  generally  finished.  They  are  then  ready 
for  the  crank-pin  turning  machine. 

The  method  of  turning  is  as  follows:  The  round  nosed 
turning  or  spotting  tool  (Fig.  2)  is  first  run  into  a  positive 
cross-stop,  sizing  the  diameter  to  within  0.015  or  0.020  inch 
of  the  finished  size.  The  feed  is  then  thrown  in  and  the  car- 
riage fed  along  until  the  automatic  stop  lever  engages  a  trip 
dog.  The  carriage  is  then  returned  against  a  positive  stop 
by  means  of  the  carrince  handwheel.     This  locates  it  for  the 

filleting    tools.      The 

roller  back-rest  is 
next  brought  into 
position  by  means  of 
the  cross-feed  hand- 
wheel,  operating 
through  a  telescopic 
screw.  This  roller 
rest  effectually  ab- 
sorbs all  of  the 
cutter  thrust  and 
prevents  the  shaft 
springing  and  rid- 
ing over  the  edges 
of  the  tools.  The 
turret  is  next  In- 
dexed, bring  the  flUet 
forming  tools  into  position  (Fig.  3).  These  are  then  fed  In 
against  a  stop,  removing  that  part  left  by  the  turning  tool  and 
giving  the  pin  the  proper  width  fillets  of  the  correct  radius. 
If  the  crankshaft  is  one  with  straight  cheeks  and  these 
must  be  finished,  the  cheeking  tools  are  next  run  in,  giving 
the  correct  width  between  the  cheeks  (Fig.  4).  These  tools 
can  also  be  used  to  remove  any  fins  left  from  the  forging  dies 
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in  case  there  is  no 
cheeking  to  be  done. 
It  will  be  noted  that 
the  roller  rest  is 
used  on  both  the 
second  and  third 
operation.  The  back- 
rest is  then  run  out 
of  the  way,  the  auto- 
m  a  t  i  c  stop  lever 
raised,  the  carriage 
run  down  to  the  next 
pin  in  the  same 
plane,  and  the  se- 
quence of  operations 
repeated.  After 
both  pins  in  the  same 
plane  are  finished, 
the  head  and  tall  fix- 
tures are  locked  to 
maintain  the  setting, 
the  clamp  on  the  tail  fixture  opened,  and  the  crank  spun  on  its 
axis,  bringing  the  next  set  of  pins  on  the  turning  center  of 
the  lathe,  then  indexed   and  clamped   from  the  head  fixture. 

With  the  double-end  drive  machines  discussed  later,  the 
locking  plunger  for  the  fixtures  is  unnecessary,  as  the  align- 
ment is  maintained  through  the  gearing.  The  index  ring  is 
provided  with  twelve  slots,  engine  divided,  enabling  pins  at 
every  30  degrees  to  be  finished.  This  covers  every  condition 
for  four  and  six  cylinder  cranks.  The  tools  are  carried  in  re- 
movable holders,  and  may  very  readily  be  removed  and  other 
tools  substituted  for  different  widths  of  pins;  in  other  words, 
every  single  factor  has  been  designed  to  render  the  lathe  en- 
tirely universal  within  its  limits  and  to  enable  the  settings 
and  adjustments  to  be  made  with  as  little  difficulty  as  possible. 
The  Fixtures 

The  lathe  to  which  these  crank  fixtures  are  applied  is  a  21- 
Inch  LeBlond  heavy  duty  cone  driven  automobile  lathe,  with 
the  well-known  LeBlond  double  friction  back-geared  head- 
stock,  which  enables  the  speed  changes  for  the  turning  and 
filleting  to  be  made  without  stopping;  and  in  connection  with 
an  efficient  double  friction  countershaft  gives  a  selection  of 
four  speeds  on  each  cone  step  while  running.  The  spindle 
bearings  are  hardened  and  ground,  the  hearings  are  of  chilled 
cast  iron   of   unusual   density   and   maximum   wear   resisting 


properties.  The  re- 
sult is  a  practically 
indestructible  bear- 
ing and  the  one 
suited  to  this  severe 
class  of  work  involv- 
ing heavy  intermit- 
tent shocks.  The 
threaded  spindle 
nose  carries  a  heavy 
faceplate  with  a 
broad  dovetail  slide, 
on  which  the  head 
fixture  is  mounted. 
This  slide  is  gradu- 
ated and  the  head 
fixture  moved  along 
by  means  of  an  Acme 
screw.  The  amount 
of  throw  is  regulated 
in  this  manner,  the 
adjustment  being  from  zero  to  3]i  inches  throw  or  Sy^  inches 
stroke — sufficient  to  cover  commercial  requirements.  After 
this  adjustment  is  made,  the  tail  fixture  is  set  to  coincide; 
and  both  fixtures  are  rigidly  clamped  by  four  T-slot  bolts,  or 
they  may  be  dowelled  into  position.  On  long  set-ups  it  is 
probably  better  to  dowel  the  fixtures  to  the  slide. 

The  head  end  crank  carrier  is  provided  with  a  hardened 
and  ground  index  ring  and  plunger  by  means  of  which  the 
fixture  is  indexed,  bringing  the  different  pins  or  sets  of  pins 
onto  the  turning  center  of  the  lathe.  The  index  plunger  is 
operated  through  a  rack  and  pinion  and  has  a  radial  and  a 
taper  face,  drawing  the  index  ring  against  the  radial  face  by 
means  of  the  taper,  thus  insuring  the  accuracy  of  the  index- 
ing mechanism.  The  plunger  is  held  against  the  ring  by 
means  of  a  coiled  wire  spring.  Bolts  conveniently  placed  near 
the  outside  of  the  swivel  effectively  clamp  the  two  members 
together  after  indexing.  The  fixtures  are  provided  with 
hinged  caps  with  renewable  tool  steel  split  bushing,  by  means 
of  which  cranks  with  different  diameter  line  bearings  are 
clamped  in  the  fixtures.  Before  pulling  the  caps  down  tight, 
the  crank  is  quickly  centered  by  a  V-block  in  the  head 
fixture  operated  by  the  knurled  head  screw,  which  also  serves 
as  a  driving  dog  for  the  crank.  The  tail  fixture  does  not  re- 
quire an  index  mechanism,  as  the  hinged  cap  is  simply  opened 
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and  the  crank  allowed  to 
rotate  on  its  axis  while  the 
fixture  is  locked  to  the  tail- 
stock  to  prevent  its  weight 
tending  to  twist  the  crank. 
The  spindle  of  the  tailstock 
has  been  removed,  and  a 
new  and  larger  spindle 
which  carries  the  fixture 
has  been  provided.  This 
spindle  runs  the  entire 
length  of  the  tailstock,  re- 
volves in  bronze  bushings, 
and  is  provided  with  a  ball 
thrust  adjustment  on  the 
rear  end. 


The  Arrangrement  of  the 
*•"'"'''"«  Double  End  Drive 

The  double  end  drive  serves  two  purposes.  First,  it  makes 
both  ends  of  the  machine  drivers,  and  prevents  one  set  of  pins 
twisting  in  relation  to  the  other.  Second,  it  eliminates  an 
operation  necessary  with  a  single  end  drive  machine,  i.e..  lock- 
ing the  two  fixtures  in  alignment  when  removing  and  replacing 
the  cranks,  as  the  fixture  alignment  is  maintained  through 
the  gear  connection  between  the  fixtures.  Gear  teeth  are  cut 
in  the  periphery  of  the  fixtures  on  both  the  head  and  tail  end. 
With  these  gears  mesh  a  pair  of  accurately  cut  spur  gears, 
connected  by  a  splined  shaft  at  the  back  of  the  lathe  and 
paralleling  its  centers.  These  gears  take  liberal  bearings  in 
two    heavily    ribbed    cast-iron    brackets   rising    from   a   broad 


Typo   of  Turret   and   Back-rost  shovn   in   Fig.    7 

planed  dovetail  cast  integral  with  the  bed,  as  shown  in  Fig. 
6.  The  gear  on  the  head  is  mounted  on  a  flange  keyed  to 
the  shaft  and  clamped  in  its  driving  position  by  four  large 
studs  set  in  circular  slots  In  the  web  of  the  gear.  This  ar- 
rangement permits  of  adju.stment  in  the  alignment  of  the 
two  fixtures  and  furnishes  a  means  of  compensating  for  wear 
in  the  gear  tooth.  The  tall  bracket  is  adjustal)l«'  with  the  tail- 
stock  along  the  bed  for  different  lengths 
of  cranks.     Both  fixtures  are  of  cast  steel. 

The  Arrantrement  of  the  Turret  and 
Roller  Bnck-rest 
The  turret  and  roller  rest  construction 
Is  shown  In  detail  in  Fig.  7.  A  simple 
hardened  Jaw  clutch  arrangement  enables 
both  to  be  operated  through  the  same 
handwheel  by  means  of  a  telescopic 
screw,  and  the  power  cross-feed  Is  avail- 
able for  both.  The  top  roller  of  the  back 
rest  Is  set  In  a  sliding  block  operated  by 
a  knurled  knob  which  enables  the  rollers 
to  be  quickly  adjusted  to  the  diameter  of 
the  crank  pin  Telescopic  guards  for  the 
slide  exclude  all  chips  and  dirt  from  the 
crnssslide  and  screw.  The  cross-slide  Is 
nnnsually  wide  to  rerelve  the  tool  block 
and    rest,    both    of   which    are    nrcurnfelv 


gibbed  thereto.  Positive  locating  stops  and  automatic  length 
stops  render  the  sizing  of  the  pins  practically  automatic.  The 
operators  of  these  machines  acquire  a  remarkable  degree  of 
proficiency  in  handling  the  turret  mechanism,  and  are  able 
to  produce  an  ordinary  four-throw  crank  turned,  and  the 
fillets  formed,  with  an  allowance  of  0.01.5  inch  for  grinding 
and  a  limit  of  i:  0.00."!  inch  in  from  10  to  12  minutes  each. 
A  steel  chip  pan  and  large  rotary  pump  permit  of  flooding  the 
work  with  cutting  compound.  Outlines  illustrating  two  types 
of  cranks  that  are  advantageously  handled  on  the  universal 
machine  are  shown  in  Fig.  10. 

Type  B  or  Manufacturing-  Machine  for  One  Kind 
of  Crankshaft 
The  style  B  or  manufacturing  machine  is  a  newer  develop- 
ment than  the  type  A,  resulting  from  the  automobile  manu- 
facturers confining  themselves  to  a  single  model,  produced  on 
a  large  scale  and  requiring  only  a  minimum  degree  of  flexi- 
bility.    The  most  interesting   feature   is   the  fact   that   two 
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pins,  lying  in  the  same  plane  and  not  necessarily  adjacent, 
are  finished  at  the  same  time.  For  a  four-cylinder  crank  the 
equipment,  of  course,  consists  of  two  machines,  one  for  the 
inside  adjacent  pins  and  another  machine  for  the  outside 
pins.  The  machine  illustrated  in  Fig.  11  is  for  a  crank  of 
this  kind.  This  type  of  construction  increases  the  handling 
time,  but  the  time  saved  by  finishing  two  pins  simultaneously, 
as  well  as  the  absence  of  any  indexing  operations,  far  out- 
balances the  additional  handling  time  incidental.  As  on  the 
type  A  machine,  the  line  bearings  and  flanges  are  finished  on 
an  ordinary  automobile  lathe  before  they  are  delivered  to  the 
pin  lathe.  The  holes  in  the  flanges  are  drilled  and  reamed 
to  receive  the  flywheel,  and  the  crank  is  aligned  and  driven 
from  these  holes  by  means  of  a  hardened  pin  in  the  head 
fixture.  As  no  index  mechanism  or  adjustment  for  different 
strokes  is  required,  the  fixtures  simply  take  the  form  of 
plain  crank  carriers  with  hlagcd  caps.  They  are  of  cast 
steel  to  insure  ample  strength. 

These  cranks  are  of  such  design  that  they  require  no  finish- 
ing on  the  cheeks,  the  tools  simply  consisting  of  the  round 
nose  turning  tools  on  the  front  block  and  the  tools  for  form- 
ing the  fillets  on  the  rear  slide.  The  operations  are  as  fol- 
lows: The  crank  is  centered  by  V-blocks  in  relation  to  the 
pins.  The  line  bearings  are  roughed  out  and  the  flange 
finished,  after  which  the  flange  is  drilled  and  reamed.     The 
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crank  is  then  ready  for  the  pin  lathe.  It  is  clamped  in  the 
fixture  by  means  of  the  hinged  cap  on  the  fixture,  and  the  pins 
are  centered  by  the  locating  stud.  The  flange  on  the 
crank  comes  back  to  an  end  bearing  on  a  shoulder  of  the 
locating  stud,  fixing  the  pins  longitudinally.  The  round  nosed 
turning  tools  are  then  brought  in  to  a  positive  stop,  sizing  the 
pin  diameter  to  within  0.015  inch  to  0.020  inch  of  the  finished 
size.  The  longitudinal  feed  is  next  engaged  and  the  carriage 
fed  along  until  it  engages  an  automatic  feed  stop.  The  car- 
riage is  then  returned  against  a  positive  stop  dog  in  a  spacing 
bar  on  the  carriage,  which  locates  the  filleting  tools,  as  well 
as  the  starting  point  for  the  turning  tools  on  the  next  crank. 
The  filleting  tools  are  brought  in  to  a  stop,  forming  the  radius 
and  overlapping  the  traverse  of  the  turning  tool.  It  will  be 
noted  that  this  operation  is  going  on  with  two  pins  simul- 
taneously; as  the  machines  are  worked  in  pairs,  both  in  oper- 
ation at  the  same  time,  it  is  possible  to  finish  a  four  cylinder 
crank  complete  in  about  two  minutes.  In  fact,  this  is  the 
rate  at  which  they  are  being  finished  in  one  of  the  largest 
automobile  shops  in  the  country. 

Both  fixtures  are  positively  driven  through  gearing.  One 
of  the  large  gears  is  mounted  on  a  flange  and  is  adjustable 
about  its  hub  through  a  circular  slot  in  the  web,  enabling  the 
fixtures  to  be  re-aligned  or  adjusted  at  any  time.  The  initial 
drive  is  from  a  large  pulley,  carried  on  an  oil  bushing  on  the 
head  end  bearing  stand.  This  pulley  is  clutched  to  the  driv- 
ing shaft  which  runs  through  the  center  of  the  bed,  by  means 
of  a  powerful  friction  clutch  in  its  periphery,  operated  by  the 
handle  conveniently  placed  on  the  headstock.  On  releasing 
this  clutch  the  same  handle  applies  a  friction  brake,  bringing 
the  spindle  to  an  instant  stop.  The  driving  shaft  is  carried 
in  bronze  bushed  bearings  in  each  head  pedestal,  and  carries 
a  pinion  on  each  end  between  its  bearings.  This  pinion 
drives  both  headstocks  in  unison,  so  that  the  crank  Is  driven 
from  both  ends  and  has  no  tendency  to  twist  under  the  cut. 
The  driving  shaft  is  of  spindle  steel,  large  in  diameter,  rigidly 
supported  in  long  bearings,  and  runs  at  a  relatively  high 
speed,  thus  eliminating  torsion.  The  reduction  between  this 
shaft  and  the  spindle  is  approximately  4  to  1,  as  the  crank  is 
turned  at  a  speed  of  about  50  feet  or  100  revolutions  per 
minute,  so  that  the  pulley  runs  at  nearly  400  revolutions,  thus 
furnishing  ample  driving  power.  It  is  16  inches  in  diameter 
and  carries  a  5-inch  belt.  The  pinions  on  the  driving  shaft 
mesh  with  accurately  cut  spur  gears  of  broad  face,  to  insure 


tion,  however,  require  some  special  mention.  The  carriage 
bridge  is  as  wide  as  the  widest  spaced  pins,  and  provides  a 
support  for  the  cut  the  full  width  of  the  tool-blocks.  The 
slide  takes  a  bearing  the  full  width  of  the  bridge,  distributed 
over  a  wide  dovetail  and  a  square  lock  slide,  and  accurately 
gibbed  thereto.  This  extremely  wide  bridge  is  permissible 
on  account  of  the  fact  that  the  carriage  does  not  travel  over 


noiseless  operation.  To  further  reduce  noise,  the  gears  run 
continuously  in  heavy  grease  and  are  encased  in  close  fitting 
cast-iron  guards.  The  spindles  are  carried  in  relatively  long 
bronze  bushed  bearings,  with  the  front  journals  hardened  and 
ground.  The  spindles  are  made  from  high  carbon  crucible 
forgings,  with  a  large  flange  forged  on  to  carry  the  crank 
fixtures,  which  are  bolted  and  doweled  to  a  false  plate  on 
the  flange,  so  that  the  fixtures  can  be  interchanged  at  any 
time. 

The  change  gear  box  and  apron  are  of  the  LeBlond  standard 
construction  for  automobile  work,  and  were  described  in 
M.\ciiiNERY  some  time  ago.     The  carriage  and  bed  construe- 
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Fig.  13.     Type  B  Machine  tooled  up  for  turning  Outside  Crank-pins 

2%  inches  at  the  most,  the  travel  representing  the  width  of 
the  cut  between  the  filleting  tools.  The  carriage  takes  its 
bearing  on  the  compensating  shear  of  the  LeBlond  heavy-duty 
bed,  giving  a  total  of  227  square  inches  of  carriage  bearing 
surface.  This  is  distributed  over  just  three  planes,  on  which 
the  wear  must  be  relative  to  maintain  alignment.  The  front 
shear  provides  a  right  angle  bearing  to  the  tool  thrust  the 
full  length  of  the  carriage  and  a  broad  flat  plane  at  the  front 
and  rear  to  take  the  down  thrust.  The  total  included  angle 
of  the  shear  is  85  degrees  and  gibs  are  provided  front  and 
rear.  A  double  friction  countershaft  provides  the  necessary 
speed  changes  and  a  pan  bed  with  a  geared  rotary  pump  and 
distributors    enables    the    work    to    be    flooded    with    cutting 

compound. 

*     *     * 

INDUSTRIAL  CONDITIONS  IN  GERMANY 
According  to  figures  recently  published  in  Germany,  from 
reports  of  thirty-four  labor  unions  with  a  membership  of 
over  a  million  and  a  half,  21  per  cent  of  these  are  out  of 
employment.  In  some  trades,  as  much  as  62  per  cent  of  the 
men  are  unemployed.  Considering  the  fact  that  a  large  per- 
centage of  the  members  are  employed  in  the  war,  this  would 
indicate  that  practically  all  of  those  that  are  at  home  are 
out  of  work.  Only  in  the  ammunition  industries  and  a  few 
allied  trades  is  employment  general.  The  automobile  builders, 
for  instance,  are,  according  to  the  Scientific  Americmi,  work- 
ing twenty-four  hours  per  day  in  an  endeavor  to  keep  up 
with  the  demands  of  the  army.  In  many  of  these  factories 
there  is  difficulty  in  carrying  on  the  work,  as  so  many  of  the 
skilled  workmen  have  been  called  to  the  front,  and  in  spite 
of  the  fact  that  there  are  so  many  people  out  of  work,  it  is 
difficult  to  secure  skilled  labor  to  take  the  place  of  those 
in  the  field.  In  some  cases,  the  employes  of  shops  engaged 
on  government  contracts  have  been  sent  back  to  their  works, 
in  order  to  enable  the  work  to  be  completed.  A  number  of 
factories  have  been  taken  over  entirely  by  the  government 
and  some  of  those  near  the  scene  of  activities  are  devoted 
entirely  to  repairing  damages  sustained  in  action.  This  is 
particularly  the  case  with  factories  in  Belgium.  DiflSculties 
are  encountered  in  securing  supplies  of  rubber  for  tires  and 
in  the  transportation  of  materials  required. 
*     *     * 

It  is  stated  in  a  French  contemporary  that  it  has  been 
determined  by  experiments  that  a  layer  of  electrolytically 
deposited  copper  from  0.001  to  0.002  inch  thick  is  the  most 
advantageous  coating  agent  for  protecting  portions  of  steel 
to  be  casehardened  from  carbonization.  Nickel  cannot  be 
used  instead  of  copper  because  it  is  permeable  to  carbon 
monoxide. 
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TAYLORISM  AND  THE  BONUS  SYSTEM* 

BY    W.    L     MYLESt 

In  the  November  number  of  M.vchi.nery,  on  page  191,  there 
appears  an  article  by  Frank  Richards  entitled  "Taylorism 
and  the  Bonus  System,"  in  which  he  very  strongly  denounces 
the  methods  of  the  Taylor  system  of  pay  for  the  mechanic. 
He  agrees  with  the  London  Enr/inecr  in  an  article  in  which 
they  speak  of  this  system  as  a  "peculiarly  hideous  method  of 
dehumanization."  He  also  states  that  it  is  far  from  having 
the  ultimate  effect  of  working  in  the  interest  of  either  em- 
ployer or  employe,  that  it  deliberately  brings  about  the 
degradation  and  belittlement  of  the  individual  workman  and 
paralyzes  all  incentive.  In  some  respects  I  agree  with  him 
most  heartily,  and  give  him  credit  for  the  courageous  way  in 
which  he  makes  his  denouncements.  A  good  many  of  our 
so-called  scientific  systems  of  management  are  so  loaded  with 
red  tape,  useless  forms  and  rules  that  I  doubt  if  the 
money  and  labor  they  claim  to  save  ever  reach  the  amount 
of  the  cost  of  their  maintenance.  For  it  hardly  seems  possi- 
ble to  produce  a  man  with  the  required  ability  to  enable  him 
to  prescribe  from  the  office  exactly  how  the  work  in  the  shop 
should  be  performed  by  the  mechanic,  because  conditions  and 
materials  are  constantly  changing.  Even  if  this  man  has  the 
shop  training  of  today,  tomorrow's  methods  of  work  may  bs 
entirely  different,  so  his  instruction  and  method  of  work 
would  be  out  of  date  and  inefficient.  Again,  the  red  tape  neces- 
sary to  go  through  in  handling  the  work  and  using  the  pre- 
scribed tools,  etc.,  goes  to  hinder  more  than  help  the  man 
doing  the  job.  It  destroys  confidence  in  himself  and  takes 
away  all  incentive. 

To  Mr.  Richards'  reference  to  the  bonus  system  I  most 
strongly  object,  and  think  that  he  misrepresents  the  basic 
principles  of  the  true  bonus  plan  of  rewarding  labor.  After 
nearly  eight  years  of  practical  experience  with  the  dif- 
ferential bonus  piece-work  system  I  am  thoroughly  convinced 
that  his  views  are  entirely  wrong.  From  the  statements  he 
makes  in  his  article,  one  would  be  led  to  think  that  the  in- 
creased production  under  the  bonus  system  was  due  solely  to 
the  efforts  of  the  mechanics,  and  they  therefore  should  receive 
all  the  money  saved.  The  mechanic  himself  does  not  expect 
this,  and  knows  that  in  any  extensive  system  of  efficiency 
the  overhead  charges  of  maintaining  such  a  system  are  no 
small  item,  and  should  receive  their  just  portion  of  the  profits, 
as  the  good  results  obtained  from  this  system  are  from  the 
close  observation  and  cooperation  of  both  brain  and  hands. 
Mr.  Richards  also  states  that  the  bonus  system  dodges  the 
honesty  of  the  men.  This  is  entirely  a  mistaken  idea.  The 
bonus  system  is  a  means  of  affording  substantial  justice  to 
the  employe  who  is  willing  to  put  forth  his  efforts,  requiring 
him  at  the  same  time  to  conform  to  the  best  interests  of  his 
employer.  It  is  a  known  fact  that  90  per  cent  of  the  working 
men  of  the  country  are  doing  less  than  60  per  cent  of  what 
they  might  do  without  physical  injury  or  over-exertion.  I'ndor 
the  day's  work  plan,  all  men  classed  as  mechanics  are  paid 
a  like  amount  per  day,  but  in  most  cases  you  will  find  that 
there  are  a  few  men  who  are  doing  50  per  cent  more  than  the 
rest.  I  would  ask  Mr.  Richards  if  in  this  arrangement  of 
pay  he  thinks  there  Is  any  ju.slice  for  the  conscientious  hard 
worker.  No,  there  is  none.  If  the  bonus  system  was  intro- 
duced Into  a  shop  for  no  other  rezson  than  that  of  rewiirdlng 
the  worker  who  la  worthy,  it  Is  well  worth  while;  but  this  is 
only  one  of  its  benefits. 

Not  only  Is  this  system  a  menns  of  rewarding  labor,  but  it 
Is  n  material  factor  in  cost  accounting.  We  have  long  given 
up  the  practice  of  taking  the  foremen's  guess  or  even  the 
"Xpert  estlmalor'.H  figures  ns  to  what  n  Job  will  cost.  We 
know  under  the  bonus  system,  from  the  records  we  have 
made.  Just  what  that  Job  will  cost  us  before  we  undertake  II. 
We  have  heard  of  instances  where  a  man  has  boasted  of  his 
ohillty  to  read  men  and  tell  Just  what  they  are  capable  of 
producing,  hut  the  bonus  system  has  taught  us  to  place  little 
fftlih  In  such  claims.  We  nil  can  make  guesses  and  some  of  us 
can  come  very  close  to  knowing  Just  what  a  machine  we  are 


building  will  produce,  because  we  know  what  material  anl 
workmanship  goes  into  it;  but  who  can  know  or  even  guess 
the  capabilities  of  man,  when  his  mind  has  been  properly 
trained  and  his  hands  experienced?  This  is  what  the  true 
bonus  system  tends  to  do,  and  not  to  doubt  the  honesty  or 
rob  the  workingman  of  his  share  of  the  profits.  When  the 
bonus  system  was  introduced  in  our  shop  we  made  a  guess 
as  to  what  percentage  of  efficiency  we  were  receiving  from 
the  men  for  the  amount  of  pay  they  were  receiving  on  the 
day's  work  plan,  and  the  records  of  results  obtained  under 
the  bonus  system  showed  conclusively  that  we  favored  the 
men  in  our  guess. 

One  of  the  main  questions  not  entirely  solved  by  the  manu- 
facturer is,  how  are  we  going  to  increase  the  mechanic's  ef- 
ficiency, keep  him  satisfied  and  successfully  reduce  the  manu- 
facturing costs,  enabling  us  to  meet  the  keen  competition  in 
business?  Suppose  we  advance  the  wages  of  labor  say  from 
10  to  25  per  cent,  would  we  receive  that  proportion  in  in- 
creased output?  No,  not  on  the  average,  as  a  large  percentage 
would  not  do  any  more  work  than  before  the  advance.  They 
would  simply  take  it  as. a  matter  of  fact.  That  is  human 
nature.  In  all  probability  we  would  do  exactly  the  same  if 
we  were  in  their  place  and  working  under  the  same  con- 
ditions. I  am  convinced  that  in  the  mechanic  lies  the  power 
to  increase  or  materially  decrease  the  cost  of  manufacturing 
and  that  such  a  result  is  best  attained  by  taking  him  into 
your  confidence,  treating  him  as  a  fellow  human  being  and 
not  as  a  machine  or  know-nothing,  as  is  the  custom  in  many 
shops.  Cooperate  with  him,  give  him  the  benefit  of  the  ex- 
ecutive ability  which  you  have  been  fortunate  enough  to 
acquire,  and  in  all  probability  he  will  surprise  you  by  his 
hearty  cooperation.  Both  employer  and  employe  will  become 
more  efficient  in  their  respective  positions  as  a  result. 

The  bonus  system  benefits  the  workingman  because  of  the 
chance  afforded  him  to  show  his  individuality;  he  does  not 
have  to  divide  the  spoils  or  honors  with  some  other  fellow 
worker  who  may  not  have  put  forth  the  same  amount  of 
energy  in  accomplishment  of  the  task,  but  nevertheless  re- 
ceives the  full  reward.  It  benefits  the  workingman  by  reduc- 
ing to  a  large  degree  the  physical  effort  formerly  put  forth  in 
accomplishing  his  task,  for  under  this  system  he  is  instructed 
and  directed  as  to  the  best  method  of  performing  his  work, 
and  by  following  as  far  as  possible  these  instructions  and  di- 
rections he  soon  realizes  that  by  the  cooperation  of  his  hands 
and  brains  less  physical  effort  is  required.  This  system  frees 
the  mechanic  from  the  drudgery  of  purely  routine  work  and 
puts  new  interest  and  energy  into  him.  It  arouses  and  culti- 
vates that  zest  for  reasonable  racing,  with  the  possible  chance 
of  beating  his  fellow  workmen,  and  before  long  he  has  uncon- 
sciously reached  a  higher  level  of  efficiency  and  consequently 
increased  his  earning  capacity. 

To  prove  to  the  skeptical  manager,  and  also  to  Mr.  Richards, 
that  the  bonus  system  actually  produces  results  in  securing 
lower  production  costs,  higher  wages,  increased  efficiency  and 
a  better  quality  of  work,  I  could  make  mention  of  many  cases 
where  such  an  end  has  been  obtained  under  this  system. 
But  the  mentioning  of  a  few  cases  will  suffice.  From  the 
records  of  different  operators  on  bonus  for  a  period  of  six 

HESULTS  OBTAINED  WITH  THE  BONUS  SYSTEM 


Cl.iss  of  Operators 
T„i|lie 

Average  Day 

Rale  per 

Hour 
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months,  results  were  obtained  which  are  shown  In  the  table. 
This  shows  n  total  average  increase  for  nil  of  0.064  cent  per 
hour  or  26  per  cent  higher  wages.  Another  striking  example 
of  efficiency  which  came  to  the  writer's  notice  was  that  where 
a  gang  of  eight  men  worked  on  an  assembling  job  for  a  period 
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t>f  several  weeks,  their  average  day's  work  rate  per  hour  was 
32  cents,  but  while  on  bonus  they  averaged  45  cents  per  hour 
— an  average  increase  of  13  cents  per  hour  or  about  40  per 
cent  higher  wage.  How  do  you  account  for  such  an  achieve- 
ment? Consider  another  case  in  point.  A  task,  after  a  care- 
ful and  detailed  study  was  made  of  it,  was  put  on  bonus  with 
a  time  allowance  per  piece  47  per  cent  less  than  it  took  to  do 
each  piece  on  day  work.  When  the  task  was  finished  the 
time  was  reduced  54  per  cent  less  than  the  time  allowed,  i.e., 
the  task  was  completed  with  a  time  reduction  of  101  per  cent 
less  than  it  took  on  day  work,  with  an  average  increase  for 
the  mechanic  of  18  cents  per  hour  or  48  per  cent  higher  wage. 
This  was  due  partly  to  the  change  of  routine  and  method  of 
handling  the  work,  and  proves  beyond  a  doubt  that  the  bonus 
system  is  not  entirely  a  system  to  increase  the  workingman's 
eflSciency  alone,  but  likewise  obtains  and  maintains  a  higher 
degree  of  efficiency  throughout  the  whole  organization,  for 
its  basic  principles  are  cooperation,  reward  and  greater  ef- 
ficiency. If  we  were  to  try  today  to  eliminate  the  bonus  plan 
of  pay  from  our  works,  we  would  find  it  difficult  to  make  our 
men  satisfied  with  the  resumption  o.f  the  day-work  plan. 
*     *     * 

CAUSES  OP   EXPORT  TRADE 

It  is  probably  a  puzzle  to  many  Americans  why  England, 
Germany  and  France  have,  in  the  past,  obtained  such  a  firm 
hold  on  South  American  trade,  while  the  United  States  has 
hardly  had  a  chance  at  it.  The  answer,  however,  is  simple. 
England,  Germany  and  France  have  supplied  the  capital  by 
which  the  railroads  in  South  America  have  been  built,  and 
many  of  the  industrial  improvements  been  made.  It  is 
estimated  that  in  the  seven  years  from  1906  to  1913,  Great 
Britain  supplied  the  Argentine  Republic  with  nearly  $600,- 
000,000  for  developments;  Brazil  with  $440,000,000  and  Chile 
and  other  South  American  countries  with  $250,000,000.  The 
total  British  investment  in  South  America  is  reckoned  at 
about  $3,000,000,000.  Germany  and  France  have  also  supplied 
vast  amounts  of  capital,  although  less  than  Great  Britain. 
The  United  States  has  not  invested  capital  in  these  countries 
because  all  the  available  capital  here  can  find  profitable 
employment  at  home. 

Now  what  has  the  investing  of  money  in  a  country  to  do 
with  securing  trade?  It  has  everything  to  do  with  it.  In 
the  first  place,  the  investors  have  probably  obtained  positions 
as  directors  in  large  industrial  undertakings  and  railroads  in 
South  America,  and  naturally  they  have  directed  the  trade 
channels  to  their  own  countries;  but  this  may  have  been  a 
minor  influence.  The  most  important  cause  is  that  when 
Great  Britain,  Germany  and  France  have  been  selling  goods 
to  South  America  they  have,  to  a  large  extent,  invested  the 
purchase  price  in  these  countries;  that  is,  they  have  sold  the 
goods  on  credit.  The  individual  merchant  may  have  received 
his  pay,  but  England  or  France  or  Germany,  considered  as  a 
whole,  has  not  been  paid.  In  other  words,  the  transaction  is 
like  that  of  selling  goods  to  a  farmer  and  taking  a  mortgage 
on  his  farm  in  part  payment  of  the  bill.  Evidently, 
under  those  conditions,  the  South  American  countries  would 
do  business  with  such  nations  as  were  able  to  transact  busi- 
ness with  them  on  this  basis.  The  capital  in  the  United 
States  has  had  no  need  to  go  (to  any  large  extent)  outside  of 
its  boundaries  for  investment;  hence  there  has  been  no  in- 
centive to  sell  goods  on  this  basis. 

ELECTRICAL  CONGRESS  POSTPONED 
The  executive  secretary  of  the  International  Engineering 
Congress  which  is  to  be  held  in  San  Francisco,  September 
20-25,  has  issued  a  statement  in  regard  to  the  International 
Electrical  Congress  which  was  to  be  held  in  San  Francisco 
in  September  at  the  same  time  as  the  International  Engineer- 
ing Congress.  Owing  to  the  European  war  and  the  impos- 
sibility of  convening  the  International  Electrotechnical  Com- 
mission, under  whose  authorization  the  Electrical  Congress 
was  to  have  been  held,  it  has  been  decided  by  the  governing 
body  of  the  American  Institute  of  Electrical  Engineers  to 
indefinitely  postpone  the  holding  of  the  Electrical  Congress. 
This,  however,  does  not  affect  the  International  Engineering 
Congress,  which  will  be  held  as  originally  planned. 


COST   OP  MUNITIONS   OF  WAR 

At  this  time  when  the  principal  nations  of  Europe  are  at 
war  and  the  question  of  increasing  the  defenses  of  the  United 
States  is  being  agitated,  a  few  figures  on  the  costs  of  guns, 
etc.,  will  be  of  interest.  The  following  data  on  the  cost  of 
guns,  howitzers,  mortars,  mountings,  carriages,  projectiles, 
powder  charges  and  fuses  were  furnished  by  the  ordnance  de- 
partments, Washington,  D.  C,  and  are  therefore  authoritative. 

3-inch  field  gun $  1,825.00 

4.7-inch  field  gun 4,650.00 

4.7-inch  howitzer  2,150.00 

6-inch  howitzer  3,325.00 

6-inch  seacoast  gun 6,700.00 

12-inch  seacoast  mortar 11,000.00 

14-inch  seacoast  gun 55,000.00 

The  costs  of  carriages  and  mountings  for  seacoast  guns  are: 

15-pounder  barbette  $     5,000.00 

5-inch   barbette    13,500.00 

6-inch  barbette  14,000.00 

6-inch  disappearing  24,000.00 

10-inch  disappearing  37,000.00 

, 12-inch  disappearing   65,000.00 

14-inch  disappearing   85,000.00 

16-inch  disappearing   130,000.00 

12-inch  mortar  18,000.00 

The  cost  of  artillery  carriages  of  the  mobile  or  transportable 
type  follows: 

3-inch  field  gun  carriage $  2. 181.00 

3.8-inch  howitzer  carriage 8,500.00 

3.S-inch  gun  carriage  5,462.00 

4.7-inch  howitzer  carriage 10,562.00 

4.7-inch  gun   carriage    4,361.00 

6-inch  howitzer  carriage   14,147.00 

If  manufactured  in  the  government  plant,  a  round  of  am- 
munition costs  approximately  as  given  in  the  following,  but 
when   purchased  from  manufacturers,  the  cost  is  higher. 

3-inch  field  gun    $      10.00 

4.7-inch    gun     28.00 

6-inch  howitzer  43.00 

3-inch,  15-pounder  15.00 

6-inch    60.00 

12-inch  gun 500.00 

12-inch  mortar   300.00 

14-inch  gun    800.00 

16-inch  gun 1,200.00 

The   smokeless    powder   for   seacoast   ammunition    costs    53 
cents    a    pound    when    purchased    and    somewhat    less    when 
manufactured  by  the  government. 
Following  are  data  on  the  cost  of  naval  guns,  carriages,  etc. 

3-inch  naval  gun $     3,973.00 

5-inch  naval  gun 7,600.00 

7-inch  naval  gun 21,850.00 

12-inch  naval  gun 72,820.00 

14-inch  naval  gun 112,000.00 

3-inch  gun  mounting 2,500.00 

5-inch  gun  mounting 9,860.00 

7-inch  gun  mounting 11,000.00 

12-inch  gun  mounting 52,357.00 

14-inch  gun  mounting 44,000.00 

3-inch  projectile 1.97 

5-incli  projectile 8.72 

7-inch  projectile 62.00 

12-inch  projectile 165.00 

14-inch  projectile 400.00 

3-inch   gun   powder   charge 2.12 

5-inch   gun   powder   charge 9.40 

7-inch  gun  powder  charge 30.60 

12-inch   gun   powder   charge 147.40 

14-inch   gun   powder   charge 201.40 

3-inch  gun  fuse 0.80 

5-inch  gun  fuse 1.45 

7-inch  gun  fuse 4.80 

12-inch  gun  fuse 4.80 

14-inch  gun  fuse 4.80 

The  cost  of  a  torpedo  is  $8500  and  of  the  explosive  $350. 
A  navy  rifle  complete  costs  $20;  pistol,  $18.    The  navy  pays 
53  cents  a  pound  for  smokeless  powder  and  14  cents  a  pound 
tor  black  powder. 

The  following  data  of  costs  of  armor-plates  and  shells  have 
been  compiled  from  bids  of  private  concerns: 

4-inch  naval  gun  shells $     9.50 

5-inch  naval  gun  shells 12.00 

14-inch  naval  gun  shells 415.00 

7374  tons  armor-plate,  per  ton 435.00 

401  tons  armor-plate,  per  ton 486.00 

290  tons  armor-plate,  per  ton 466.00 

63  tons  armor-plate,   per  ton 376.00 
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DRILL  JIG  FOR   MACHINING   HALF 
HOLES 

A  rather  unusual  form  of  jig  for  drilling  a  half  hole  In 
the  work  to  match  a  similar  halt  hole  in  another  piece  Is 
shown  in  Fig.  1.  This  is  a  familiar  device  which  is  em- 
ployed when  it  is  desired  to  assemble  two  pieces  and  drive  a 
pin  into  the  hole  to  act  as  a  driver.  To  drill  such  a  half 
hole,  it  is  usually  necessary  to  plug  up  the  hole  in  the  work 
in  some  way  which  will  back  up  the  side  of  the  drill  that 
is  not  cutting.  This  is  accomplished  in  the  present  instance 
by  having  a  stud  A.  which  is  a  push  fit  in  the  work,  back  up 
the  drill.  An  angle  iron  or  plate  B  is  attached  to  the  stud  A 
and  held  in  position  by  a  bolt  C,  the  plate  B  being  also  doweled 
in  place.  A  hole  is  drilled  in  this  angle  iron  to  receive  the 
bushing  D  which  guides  the  drill  in  the  usual  manner.  The 
remainder  of  the  jig  consists  of  the  key  E  which  locks  the  jig 
in  place  on  the  work. 

In  using  this  tool,  the  key  E  is  pulled  back  clear  of  the 
work  and  the  stud  A  which  carries  the  angle  iron  is  pushed 


Jnto  the  hole  until  the  stud  brings  up  against  the  shoulder  of 
the  work.  By  pushing  the  tapered  key  E  up  until  it  binds 
on  the  flat  of  the  work,  and  then  tapping  it  lightly,  the  jig 
Is  held  securely  in  place.  When  drilling  one  of  these  halt 
holes  It  is  found  that  if  an  ordinary  twist  drill  is  used  there 
ts  a  tendency  for  it  to  "hog  in,"  which  is  likely  to  result  in 
breaking  the  tool.  For  this  reason,  it  is  desirable  to  use  a 
straight  fluted  cr  farmer's  drill  of  the  form  shown  at  A  in 
Fig.  2;  although  good  results  may  also  be  obtained  by  taking 
a  twist  drill  and  grinding  the  lips  to  the  form  shown  at  B, 
thus  removing  the  hook  resulting  from  the  spiral  form  of 
the  flutes.  A  drill  which  is  ground  In  this  way  presents  a 
square  or  slightly  obtuse  rutting  cdRp  to  the  work,  thus 
doing  away  with  the  trouble  cxpirlcnced  from  drills  breaking 
when  ground  in  the  usual  way. 

When   drilling   the 
hole,  the  work  Is  set 

up    on    end    on    the 

drill  press  table  and 

the      drill      Is      fed 

through  the  bushing 

In    th"    usual    way, 

the   bushing   holding 

the  drill   In   position 

until  it  starts  to  cut. 

As    the    drill    Is    fed 

down,  there  Is  a  tend- 
ency to  forre  It  away 

from   the   work,   hut 

this   tendency    Is    ro- 

alsfcd    by    the    hard 


ened  stud  A  so  that  the  half  hole  must  be  drilled  parallel  with 
the  axis  of  the  work.    This  jig  affords  a  convenient  means  of 


FOUR  FLUTES 


czi_ 


UPS  GROUND  PARALLEL 


quickly  accomplishing  this  work  and  having  the  two  half 
holes  match  up  accurately,  so  that  no  difliculty  is  experienced 
in  assembling  the  work.  F.   Sebveb 


HOBBING  SMALL  GEARS  ON  THE 
MILLING  MACHINE 
Not  long  ago  we  started  on  a  new  class  of  work  which  re- 
quired a  considerable  number  of  small  spur  gears  to  be  cut. 
These  gears  had  fifty-four  32-pitch  teeth;  the  face  width  was 
i,i  inch  and  the  thickness  of  the  hub  i4  inch,  with  an  ir- 
regular shaped  hole  broached  in  the  hub.  They  did  not  have 
to  be  particularly  accurate,  and  in  the  absence  of  a  hobbing 
machine,  we  naturally  considered  using  the  milling  machine 
or  gear  cutting  machine,  but  the  rate  of  production  on  both 
of  these  equipments  was  too  low.  As  a  result,  I  designed  the 
hobbing  attachment  for  use  on  a  milling  machine  which  is  il- 
lustrated and  described  herewith. 

It  will  be  seen  that  two  .work-holding  mandrels  are  used, 
and  while  the  work  was  being  cut  on  these  mandrels  other 
blanks  were  set  up  on  two  duplicate  mandrels  ready  to  be 
mounted  in  the  attachment.  Tlie  two  hobs  are  carried  on  an 
arbor  A  which  is  mounted  in  the  milling  machine  spindle. 
Between  the  two  hobs  there  is  a  worm  which  meshes  with 
a  long  spur  gear  that  is  rotated  in  this  way.  The  motion 
is  transmitted  to  gear  B  which  meshes  with  the  gears  C  and 
D  mounted  on  the  end  of  the  mandrels  on  which  the  gear 
blanks  are  carried.  In  this  way  the  desired  rotation  of  the 
two  hobs  and  the  work  is  secured,  and  the  gears  are  cut  at  a 
very  satisfactory  rate  of  production. 

The  long  gear  which  meshes  with  the  worm  on  the  arbor  A, 
is  of  the  same  diameter  and  pitch  as  the  gears  to  be  cut. 
This  gear  is  permanently  mounted  In  the  attachment.  It  will 
be  seen  that  two  adjustable  centers  are  provided  for  support- 
ing the  mandrels  on  which  the  work  is  carried.  The  hobs 
were  cut  right  hand,  while  the  worm  on  the  arbor  .1  is  of  the 
same  pitch  but  left-hand.  By  the  use  of  this  attachment,  it 
was  possible  to  turn  out  the  work  at  the  rate  of  one  gear  a 

minute. 

Although  the  at- 
tachment described 
in  the  foregoing 
was  made  especially 
for  use  on  a  Brown 
&  Sharpe  plain  mill- 
ing machine,  it  will 
br  readily  seen  that 
it  could  be  employed 
on  various  other 
types  of  milling  ma- 
chines with  equally 
satisfactory  results. 
(Jkohoe  Wf.rver.  Jr. 
Newark.  N.  J. 
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TURNING  A  BALL  ON   THE   MILLING 
MACHINE 

On  numerous  occasions  I  have  been  called  on  to  produce 
balls  for  socket  joints,  spherical  reamers,  end-mills,  etc.,  and 
I  handled  this  work  on  a  lathe  equipped  with  a  compound 
rest.  However,  I  was  never  satisfied  with  the  results  obtained 
in  this  way,  and  finally  hit  upon  the  method  described  in  the 


Set-up   for   turning 


Milling  Machine 


following.  On  one  occasion  I  had  to  make  several  pieces  of 
the  form  shown  at  -4,  which  were  to  be  used  in  the  clutch 
mechanism  of  a  certain  type  of  power  press.  I  first  turned 
the  shaft  to  the  required  size  and  roughed  out  the  ball  as  well 
as  I  could  on  the  lathe.  Having  proceeded  to  this  point,  I 
bent  a  piece  of  good  tool  steel  to  the  shape  shown  at  B,  and 
placed  this  tool  in  the  milling  machine  fly  cutter  which  was 
mounted  in  the  index  head.  I  then  placed  a  chuck  on  the 
machine  spindle,  put  the  finished  shank  in  the  chuck  and 
lined  up  the  work  with  an  indicator.  Having  proceeded  thus 
far,  I  brought  the  tool  into  contact  with  the  rough  ball,  after 
which  the  cut  was  started,  turning  the  work  and  the  tool  in 
the  directions  indicated  by  the  arrows.  It  will  be  evident 
that  the  tool  was  rotated  by  turning  the  crank  C  on  the  index 
head.  By  the  use  of  this  method,  a  very  nice  ball  was  easily 
obtained. 

It  is  important  to  have  the  tool  cut  on  the  front  edge  with 
the  work  rotating  in  the  direction  indicated  in  the  illustra- 
tion. If  the  tool  cuts  at  the  back  edge  it  will  tend  to  dig  into 
the  work  and  spoil  the  finish.  If  there  are  several  pieces  of 
one  size  to  machine,  after  setting  the  tool  to  cut  the  correct 
size  and  finishing  one  piece  the  table  can  be  moved  to  the 
left  to  enable  the  finished  work  to  be  removed  from  the  chuck 
and  a  fresh  blank  mounted  in  its  place.  After  this  has  been 
done  the  table  is  brought  back  to  a  stop  which  lines  up  the 
center  of  the  sphere  with  the  center  of  the  cutting  edge  of 
the  tool.  By  this  means,  the  necessity  of  moving  the  tool  is 
done  away  with. 

In  machining  a  spherical  shaped  end-mill  for  milling  the 
ball,  I  turn  the  shank 
very  close  to  the  re- 
quired size  and  in- 
sert it  in  the  milling 
machine  collet,  after 
which  the  collet  is 
placed  in  the  spin- 
dle of  the  milling 
machine.  After  turn- 
ing and  fluting  the 
ball  to  a  size  within 
0.0005  inch  over  that 
required,  I  harden 
the  work  and  then 
grind  the  shank  to 
the  correct  size. 
After  this  has  been 
done,  the  work  is 
stoned  until  it  fits 
the  templet  accur- 
ately. 

Georoe  Si.ideh 
New  Haven,  Conn. 


EXTERNAL   BROACHING 

The  subject  of  broaches  which  have  their  cutting  edges 
located  internally  has  received  comparatively  little  attention. 
Generally  it  is  better  to  accomplish  the  forming  of  exterior 
surfaces  by  other  means,  but  in  some  cases  the  ability  to  do 
a  successful  job  of  external  broaching  will  be  a  means  of  ac- 
complishing a  material  reduction  in  manufacturing  costs.  In 
the  accompanying  illustration  an  internal  broach  is  shown 
with  the  work  to  be  broached  passing  through  the  cutting 
teeth  at  A.  The  teeth  consist  of  disks  B  of  the  proper  form, 
which  are  held  in  the  desired  relation  to  each  other  by  the 
two  dowel  pins  C,  and  the  whole  tool  is  held  in  the  fixture 
base  by  tightening  the  nut  D  with  a  spanner  wrench. 

This  broaching  is  performed  after  milling  the  rear  end  of 
the  work  in  order  to  insure  that  it  is  true  with  the  forward 
turned  portion,  and  that  the  size  is  kept  within  very  close 
limits.  The  punch  in  the  spindle  of  the  arbor  press  is  made 
to  fit  the  hole  in  the  rear  of  the  work  and  a  tray  under  the 
machine  catches  the  work  as  it  leaves  the  broach.  The  results 
obtained  in  this  particular  case  have  warranted  an  extension 


Broach   with   Internal   Teeth   for   finishing   an    Outside   Surface 


of  the  idea  to  other  operations  of  a  similar  nature,  with  some 
creditable  savings  in  the  cost  of  production  and  a  bettering 
of  the  quality  of  work  produced. 

Haet  Ford 


psS^n 


M^ 


XJFc 


u 


Mil 


-KNOCKOUT  ROD 


SUB-PRESS  FOR  BLANKING   MICA 
INSULATORS 

While  employed  by  an  electrical  concern  I  was  confronted 
with  the  problem  of  blanking  and  piercing  the  holes  In  mica 
insulators  of  the  form  shown  at  A.  A  plain  die  was  tried  out, 
but  the  stock   flaked  so  badly — especially  when  the  dies   got 

the  least  bit  dull, 
and  they  wore  very 
rapidly  owing  to  the 
abrasive  nature  of 
the  material — that  it 
was  evident  a  more 
effective  method 
would  have  to  be  de- 
veloped. After  giv- 
ing the  matter  some 
thought,  the  sub- 
press  shown  in  the 
illustration  was  de- 
signed, and  as  the 
stock  was  held  flat 
and  gripped  between 
the  upper  and  lower 
dies,  the  tendency  to 
tear  the  material 
while  blanking  out 
the  insulator  and 
piercing  the  holes 
was  eliminated. 


Insulator  and  Suh-press  for  handling  this  Class  of  Work 
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la  operation,  the  upper  die  or  puncli  descends,  and  as  the 
springs  under  the  die  B  are  wealser  than  the  rubber  buffer  C 
behind  the  punch  D.  it  follows  that  the  die  B  will  be  pushed 
down  until  it  is  stopped  by  the  bolster  i'.  It  will  be  seen  that 
the  piercing  punches  F  are  held  fast  in  the  bolster  E.  and 
when  the  die  B  is  depressed  these  punches  enter  the  holes  in 
the  blanking  punch  D  and  pierce  the  four  holes  in  the  in- 
sulator. The  large  hole  in  the  insulator  is  cut  out  and  the 
complete  insulator  is  blanked  from  the  stock  at  the  same 
time,  this  result  being  obtained  through  the  action  of  the 
punches  G  and  H.  and  the  die  B.  The  reason  for  having  the 
die  B  work  up  and  down  is  that  it  is  normally  at  the  same 
level  as  the  piercing  punches,  thus  affording  an  easy  means  of 
grinding  and  of  presenting  a  perfectly  flat  surface  on  which 
to  place  the  mica.  In  addition,  the  holding  action  required 
to  prevent  tearing  the  stock  is  obtained  by  having  the  work 
held  between  the  upper  and  lower  dies  while  the  four  small 
holes  are  being  pierced.  The  piercings  on  the  four  small 
holes  are  pressed  back  into  the  stock,  and  the  large  center 
piercing  is  blanked  and  also  pressed  back  into  the  stock, 
through  the  combined  action  of  the  knock-outs  7.  J  and  K. 

All  working  parts  of  this  punch  and  die  should  be  made  a 
close  fit,  as  a  little  flaking  of  the  stock  is  bound  to  take  place, 
and  if  there  is  any  clearance  such  flakes  are  likely  to  wedge 
in  the  working  parts  of  the  tool  and  cause  trouble.  In  ad- 
dition to  its  use  on  mica,  a  die  of  this  kind  could  also  be  used 
for  working  celluloid  or  very  thin  sheet  metal,  where  enough 
compression  could  be  procured  by  the  rubber  buffer  to  resist 
the  piercing  action.  The  buffer  is  made  of  sufficient  length 
to  afford  the  necessary  compression  behind  the  upper  die. 

New  Britain,  Conn.  W.  C.  Betz 


WIRE  BENDING  FIXTURE 
During  an  experience  covering  some  twenty  years  I  have 
met  few  toolmakers  who  have  had  much  experience  in  mak- 
ing hand-operated  fixtures  for  bending  or  forming  wire.  As 
a  result  it  has  occurred  to  me  that  a  description  of  a  tool 
of  this  type,  which  operates  in  a  somewhat  unusual  way, 
would  be  of  interest  to  readers  of  Machinery.  This  fixture 
is  used  for  bending  U-shaped  wire  staples  of  the  form  shown 
at  A.  Blanks  B  of  the  proper  length  are  cut  off  and  dropped 
Into  the  top  of  the  fixture,  where  they  are  located   in   the 


WIPER"  OR  BENDtNG  1 


1 

r 

Huid-oprrntrd    Fiitiire   for   bondinf   Wire   BUpl"" 

correct  po.^ltlon  by  bringing  the  end  of  the  blank  into  contact 
with  the  Rhoulder  C.  which  Is  formed  In  a  hardened  tool- 
iitpcl  plate  Bcrewed  to  the  top  of  the  main  block.  This  plate 
nlBo  gorves  as  a  stop  to  limit  the  movement  of  the  handle 
In  one  direction.  The  Illustration  show.s  the  handle  In 
full  lines  with  the  ntralght  wire  blank  In  position  ready  for 
bending.  The  rtotted  lines  show  the  handle  and  work  after 
the  bending  operation  has  been  rompleted.  It  will  be  seen 
that  an  adjustable  stop  D  Is  provided  for  limiting  the  move- 
ment of  the  handle  at  the  end  of  the  stroke. 


An  interesting  feature  of  this  fixture  is  that  the  wire  is 
not  positively  clamped  or  held  during  the  bending  operation. 
The  plate  in  which  the  shoulder  C  is  formed  holds  the  wire 
against  sidewise  movement,  while  the  "wiper"  or  bending 
tool  draws  it  around  the  mandrel.  The  "bite"  of  the  wiper 
is  depended  on  to  draw  the  wire  forward.  The  design  of  this 
tool  enables  work  to  be  produced  very  rapidly,  and  an  idea 
of  the  rate  of  production  will  be  gathered  from  the  fact  that 
a  boy  working  on  a  piece-work  rate  of  five  cents  per  hun- 
dred would  have  little  difficulty  in  earning  from  $2.50  to  |3 
in  a  ten-hour  day. 

Arlington,   R.   I,  GEowiE   P.   BREiTsniMin 


IMPROVED  TURRET  LATHE  HAND-REST 
In   machining   certain   parts   of  brass   and   other   relatively 
soft  metals  the  use  of  a  hand-rest  is  found  to  be  the  means 
of   greatly   increasing   production.     The   accompanying   illus- 


Hand-rest  for  Turret  Lathe  provided  with  Improved  CUmpinp  DeTico 

tration  shows  an  improved  form  of  turret  lathe  hand-rest 
which  I  have  found  by  experience  to  increase  the  rate  of 
production  for  those  classes  of  work  for  which  it  is  adapted. 
The  saddle  is  locked  in  position  on  the  bed  and  the  cross- 
slide  in  position  on  the  saddle  by  a  single  movement  of  the 
binder  lever  .1.  This  lever  is  within  easy  reach  of  the  oper- 
ator and  enables  him  to  adjust  the  position  of  the  tool-rest 
very  rapidly. 

It  will  be  seen  that  the  binder  bolt  B  is  threaded  into  the 
clamp  C  and  that  by  turning  the  binder  lever  the  binder  bolt 
is  turned  in  the  clamp.  The  front  cap  D  has  a  bearing  on 
the  under  side  of  the  saddle  and  the  bed  of  the  machine. 
Turning  the  binder  lever  causes  the  binder  bolt  to  draw  this 
front  cap  li  up  against  the  bed,  thus  clamping  the  saddle  in 
place.  The  rear  end  of  the  clamp  C  bears  against  the  saddle 
E  and  when  the  binder  lever  A  is  thrown  over  It  will  be  seen 
that  the  front  end  of  the  clamp  C  is  drawn  down.  This  draws 
down  the  clamp  bolt  F  which  is  responsible  for  clamping  the 
slide  In  the  required  position. 

To  remove  the  hand-rest  from  the  machine.  It  Is  merely 
necessary  to  unscrew  the  cap-screw  G  about  .i/16  Inch.  This 
allows  the  cap  //,  which  Is  held  by  this  screw,  to  be  released 
from  under  the  lathe  bed.  The  saddle  Is  then  moved  out 
until  the  front  cap  will  clear  the  bed,  after  which  the  entire 
hand-rest  can  bo  removed  as  a  complete  unit.  It  will  be 
evident  from  this  description  that  there  Is  no  danger  of  parts 
of  the  rest  getting  lost  during  the  time  that  It  Is  removed 
from  the  lathe. 

Cincinnati,  Ohio.  Wii.i.iam  P.  W'i.vters 


QUICK  METHOD  OF   CUTTING  RUBBER 
TUBING   INTO   RINGS 

The  other  day  I  was  called  upon  to  cut  some  2|-jlnch  soft 
rubber  tubing  up  Into  rings  V6  Inch  In  width.  As  It  waa 
necessary  to  have  the  ends  of  these  rings  perfectly  smooth 
and  at  right  angles  to  the  walls  of  the  tubing,  it  appeared  that 
I  was  "up  against  It."  However,  after  experimenting  for 
some  time  I  hit  upon  the  following  kink   which  enabled  me 
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to  turn  the  rings  out  quite  rapidly  and  still  maintain  the  re- 
quired quality  of  work.  The  method  consisted  of  forcing  a 
round  piece  of  wood  lengthwise  through  the  rubber  tubing, 
the  size  of  the  wooden  rod  being  such  that  it  expanded  the 
tubing  just  a  little.  An  ordinary  penknife  was  clamped  into 
the  toolpost  of  the  lathe  and  by  revolving  the  tubing  and 
bringing  the  blade  of  the  penknife  against  the  under-side  of 
the  tubing,  I  found  it  possible  to  cut  the  rings  off  very  ac- 
curately. When  using  this  method,  plenty  of  water  should  be 
applied  to  the  cutting  edge  to  prevent  the  knife  from  sticking 
and  tearing  the  rubber.  J.  R.  H. 


LIMIT   GAGE   FOR   MEASURING 
RECESSED   WORK 

The  parts  of  a  limit  gage  for  measuring  recessed  work  are 
shown  in  the  accompanying  illustration  together  with  an  as- 
sembled view  of  this  tool  and  an  illustration  showing  how  it 
is  used.  The  plug  A  enters  the  hole  in  the  body  of  the  gage 
B  which  has  a  dovetail  slide  machined  in  it  to  receive  the 
two  gage  plates  C.  Pins  D  fit  in  the  holes  in  the  plates  C  and 
also  extend  through  the  elongated  holes  in  the  cover-plate  E. 
In  using  this  gage,  the  operator  takes  hold  of  the  two  pins  I) 
between  his  thumb  and  index  finger  and  draws  the  sliding 
plates  C  back  until  the  pins  engage  the  inner  ends  of  the 
elongated  holes  in  the  cover  plate  E.  The  plug  .1  is  then 
pushed  into  the  hole  and  causes  the  sliding  plates  C  to  move 
out  from  the  center.  It  will  be  seen  that  there  are  two 
shoulders  above  the  pilot  on  the  plug  A.  In  order  for  the 
work  to  pass  inspection,  it  will  be  possible  for  the  first 
shoulder  to  enter  the  hole  in  the  gage;  but  if  the  second 
shoulder  can  also  be  entered  into  the  hole,  it  shows  that  the 
work  is  too  large  and  results  in  its  rejection.  After  gaging, 
the  plug  A  is  pulled  out  and  the  pins  D  drawn  back  so  that 
the  gage  can  be  removed  from  the  work. 


Parts  and  Assembled  Gage  and  its  Application  in  gaging 


In  making  this  tool,  the  plug  A  is  hardened,  ground  and 
lapped  to  the  required  size.  The  body  B  is  next  made  with 
the  dovetail  groove  to  receive  the  sliding  plates  C  which  are 
made  in  one  piece  to  enable  the  hole  to  be  lapped  to  size  and 
the  piece  to  be  placed  on  a  mandrel  to  grind  the  outer  sur- 
faces to  the  required  diameter.  Before  hardening,  the  piece 
forming  the  two  plates  C  is  sawed  almost  through  at  the 
center  from  both  sides,  and  after  lapping  the  hole  and  grind- 


ing the  outside,  the  piece  is  parted  to  form  the  two  plates  C. 
The  cover  plate  E  with  elongated  holes  to  receive  the  pins 
D  has  already  been  referred  to.  A  gage  of  this  type  could 
be  used  to  advantage  in  measuring  a  great  variety  of  recessed 
work. 

Dayton,  Ohio.  M.  T.  Byrxe 


IMPROVED  METHOD  OF  FACING  AND 
COUNTERBORING 

The  accompanying  illustration  shows  a  hollow  mill  for  per- 
forming facing  and  counterboring  operations,  and  a  fixture  in 
which  the  work  to  be  machined  is  mounted  on  the  stud  A. 
The  purpose  of  this  equipment  is  to  avoid  trouble  which 
arises  when  using  the  ordinary  form  of  counterbore,  owing  to 
the  tendency  of  the  pilot  to  cut  or  bind  in  the  hole.  It  will  be 
seen  that  the  stud  A  is  provided  with  a  pilot  which  enters  the 


E  WORK  TO  BE  FACED 


Tool  for  facing  and   counterboring,   wbich  eliminates  Trouble  from 
Pilot   cutting  or  binding   In  Hole 

hollow  mill  and  acts  as  a  guide  while  the  work  is  carried  on 
the  body  of  the  stud.  The  pilot  is  made  0.0015  inch  smaller 
than  the  hole  in  the  mill  and  is  hardened  to  give  it  the  re- 
quired durability.  The  body  of  the  stud  must  be  slightly 
shorter  than  the  length  to  which  it  is  required  to  finish  the 
work. 

The  work  to  be  faced  is  shown  in  the  illustration  and  the 
dotted  lines  also  show  the  position  of  the  work  on  the  stud  A. 
It  will  be  seen  that  the  work  swings  around  until  it  comes 
Into  contact  with  the  stop  stud  B  which  prevents  it  from  turn- 
ing while  the  machining  operation  is  performed.  One  end  is 
faced  off  square,  after  which  th?  work  is  turned  over  and 
faced  on  the  opposite  side,  the  second  operation  serving  the 
double  purpose  of  facing  the  work  and  bringing  it  to  the  re- 
quired length.  The  stud  A  can  either  be  mounted  in  a  stand 
for  use  on  the  drill  press  or  it  may  be  provided  with  a 
tapered  shank  to  enable  it  to  be  set  up  in  the  lathe  tailstock. 
When  used  in  the  lathe,  the  cutter  is  mounted  in  the  spindle 
and  it  may  either  be  provided  with  a  taper  shank  to  fit  directly 
in  the  spindle  or  held  in  a  chuck.  If  the  work  to  be  ma- 
chined has  no  overhanging  part  that  can  be  engaged  by  a 
stop  to  prevent  it  from  turning,  a  special  holder  is  easily 
made.  For  example,  in  facing  bushings  of  small  diameters, 
the  holder  consists  of  an  arm  with  a  split  collar  which  is 
clamped  around  the  bushing  by  a  wing  nut.  The  arm  comes 
into  contact  with  the  ways  of  the  lathe  or  the  tool-rest,  and 
prevents  the  work  from  turning. 

It  will  be  evident  that  this  form  of  tool  will  not  replace  the 
commercial  counterbore  for  toolroom  use,  but  it  is  certainly 
a  most  valuable  tool  for  manufacturing  operations.  The  com- 
bination is  not  only  more  durable,  but  a  higher  rate  of  pro- 
duction can  be  obtained  by  using  it.  The  writer  does  not 
claim  to  be  the  originator  of  the  idea  but  believes  that  it 
possesses  suflScient  merit  to  warrant  bringing  it  to  the  atten- 
tion of  those  readers  of  Machinery  who  are  not  already 
familiar  with  It. 

Readville,  Mass.  0.  A.  Webster 
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MILLING  FIXTURE   WITH   A  KNOCK-OUT 
ATTACHMENT 

A  milling  operation  usually  heats  the  work  to  a  point  which 
makes  it  impossible — or  at  least  unpleasant — to  remove  it 
from  the  fixture  by  hand;  and  in  such  cases  it  becomes  neces- 
sary to  use  a  tool  for  this  purpose.  Again,  the  work  may  be 
quite  small  and  the  fixture  so  constructed  that  the  fingers 
cannot  reach  it,  again  making  the  use  of  some  sort  of  tool 
necessary.  A  piece  of  \\  ire  may  be  satisfactory  for  this  pur- 
pose but  it  takes  time  to  manipulate  it,  and  to  pick  it  up  and 
lay  it  down,  when  both  hands  are  required  for  handling  the 
work  and  operating  the  fixture  or  teed  mechanism.  In  many 
cases  the  time  consumed  in  taking  the  completed  work  out 
of  the  fixture  is  so  great  a  part  of  the  total  time  that  it  be- 
comes imperative  to  provide  for  the  automatic  removal  of 
the  work.  This  is  particularly  true  when  automatic  ejection 
may  be  easily  and  positively  accomplished,  as  in  the  case  of 
the  fixture  which  forms  the  subject  of  this  article. 

This  fixture  was  designed  for  milling  the  slot  in  the  small 
machine  steel  collar  shown  in  the  illustration.  The  work  is 
of  such  a  size  and  shape  that  it  cannot  be  removed  from  the 
fixture  by  hand,  and  as  the  operator  required  one  hand  to  de- 
liver blanks  to  the  fixture  while  the  other  operated  the  grip- 
ping lever,  the  automatic  removal  of  the  finished  pieces  soon 
paid  for  the  added  cost  of  the  fixture  and  eventually  effected 


the  lock-nut  J  and  turning  back  the  bolt  K  until  the  desired 
length  of  stroke  has  been  obtained,  after  which  the  lock-nut 
is  again  tightened.  The  tension  of  the  knock-out  spring  may 
be  regulated  by  means  of  the  threaded  sleeve  L  and  the  lock- 
nut  .1/.  thus  providing  further  adjustment  of  the  blow.  The 
knockout  is  released  by  the  upward  movement  of  the 
lever  C. 

The  disk  y  is  fastened  to  the  lever  C  and  slotted  to  receive 
the  stop-screw  0  which  is  fixed  in  a  second  disk  P.  As  the 
lever  is  swung  up,  the  disk  X  strikes  the  stop-screw  which 
carries  the  disk  P  with  it.  The  projecting  arm  on  the  disk  P 
lies  between  the  shoulder  on  the  knock-out  bolt  and  the  steel 
plate  Q.  When  this  arm  on  the  disk  P  is  suddenly  swung  out 
of  the  way,  the  knock-out  delivers  a  sharp  blow  of  sufficient 
force  to  throw  the  work  clear  of  the  fixture,  after  which  it 
drops  into  a  pan  placed  to  receive  it.  In  this  way  the  removal 
of  the  work  does  not  take  up  any  time,  as  the  knock-out  has 
delivered  its  blow  when  the  gripping  lever  reaches  the  top  of 
its  swing,  so  that  a  new  piece  may  be  put  in  place  and  the 
lever  once  more  swung  down  to  clamp  the  piece  in  the  fixture. 

Bridgeport,  Conn.  F.  W.  Barrows 


DRILLING   SPEEDS 

In    a   machine   shop   where   jobbing   and   contract   machine 
work  are  done,  there  are  always  a  number  of  mechanics  who 
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of    Knockout   Attachment   for   ejecting  Work   from   a   Hilling   Fiitu 


a  material  saving  in  the  cost  of  production.  The  fixture  is 
shown  in  position  ready  for  the  milling  operat'on,  the  swing- 
ing Jaw  .1  being  closed  against  the  work  by  the  cam  B  which 
Is  carried  on  a  shaft  operated  by  the  lever  C.  The  work  Is 
held  against  the  fixed  jaw  D  and  centered  by  the  V-grooves  In 
the  two  jaws.  To  release  the  work,  the  lever  C  Is  raised,  turn- 
ing the  shaft  and  cam,  and  thus  relieving  the  pressure  on  the 
work  and  nllowing  (ho  swinging  jaw  to  be  turned  back  by 
means  of  the  spring  plunger  E  until  It  strikes  the  adjustable 
slop  F. 

In  the  plan  view,  the  top  of  the  fixture  Is  cut  ofT  along  the 
line  A'.Y  to  show  the  knockout  mechanism  in  cross-.sectlon. 
Flush  with  the  left-hand  faro  of  the  cast-iron  base  there  Is  n 
work-sent  <l.  and  next  to  It  the  anvil  //,  which  Is  located 
against  the  shoulder  In  the  base  to  prevent  the  knock-out 
mechanism  from  disturbing  the  work-seat.  The  hammer  /  Is 
slightly  larger  than  the  hole  in  the  work  and  has  a  shoulder 
which  strikes  the  anvil  after  the  end  of  the  hammer  strikes 
the  work.   The  force  of  the  blow  may  be  reduced  by  loosening 


have  drilling  to  do  but  who  possess  little  or  no  idea  of  the 
proper  speeds  to  employ.  In  many  cases  it  depends  entirely 
upon  the  operator's  judgment  whether  or  not  the  machine  is 
run  at  the  highest  speed  that  Is  consistent  with  good  work. 
If  the  mechanic's  judgment  Is  poor — mere  guesswork — a  satis- 
factory rate  of  production  combined  with  good  work  cannot 
he  reasonably  expected.  When  such  a  mechanic  Is  given  a 
table  of  drilling  speeds  expressed  In  revolutions  per  minute, 
it  frequently  happens  that  he  does  not  know  how  to  use  It, 
and  the  average  foreman  does  not  have  nuich  time  to  ex- 
plain details  of  this  kind.  A  tabic  of  the  form  presented 
herewith  represents  a  simple  means  of  conveying  the  required 
Information  In  regard  to  suitable  drill  speeds.  Such  a  table 
can  be  made  on  tracing  cloth  so  that  blueprints  may  be  made 
from  time  to  time.  These  prints  should  be  pasted  on  a  piece 
of  board  and  given  n  cont  of  shellac  or  varnish  to  keep  them 
clean.  They  can  be  hung  near  the  drilling  machines  for  ready 
reference. 
It  will  be  seen  that  the  diagram  at  the  left  of  the  table 
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Bia^am   and   Table   of   Drilling   Speeds 

shows  the  belt  positions  with  and  without  the  back-gears, 
these  positions  being  numbered  1,  2,  3  and  4  for  the  direct 
drive,  and  5,  6,  7  and  8  when  the  drive  is  through  the  back- 
gears.  It  will  be  obvious  that  each  one  of  these  belt  positions 
corresponds  to  a  certain  number  of  revolutions  per  minute 
of  the  drill  spindle.  By  calculation  or  from  data  taken  from 
a  machinists'  handbook,  the  table  at  the  right-hand  side  may 
be  filled  in  with  the  numbers  of  the  belt  positions,  giving  the 
speeds  nearest  the  correct  ones.  With  this  the  mechanic  only 
has  to  know  the  size  and  kind  of  drill  he  is  using  and  material 
he  is  drilling,  in  order  to  determine  the  correct  drilling  speed 
to  employ.   The  preceding  information  refers  to  the  application 


in  the  pipes  have  been  brought  to  the  proper  temperature  for 
quenching. 

The  oil  for  heating  the  furnace  is  sprayed  into  the  com- 
bustion chamber  with  air  at  30  pounds  pressure.  An  interest- 
ing feature  of  the  method  of  operation  is  that  the  furnace 
was  originally  used  with  a  flue  D  but  it  was  found  that  a 
large  amount  of  heat  was  lost  through  the  flue.  In  attempt- 
ing to  correct  this  loss  of  efliciency,  we  shut  the  flue  off  en- 
tirely and  were  surprised  to  find  that  very  little  trouble  was 
experienced  through  the  gases  that  were  given  off.  After 
closing  the  flue  in  this  way,  the  time  required  for  bringing  the 
work  to  the  hardening  temperature  was  practically  cut  in  half. 

Umbrella  ribs  are  made  of  steel  with  various  carbon  con- 
tents and  as  a  result,  they  must  be  quenched  at  different  tem- 
peratures. Consequently,  we  still  adhere  to  the  color  method 
for  determining  the  proper  quenching  temperature.  For  ex- 
ample, carbon  steel  containing  1.20  per  cent  of  carbon  is 
brought  to  a  white  heat  and  then  quenched  in  a  tank  of  fish 
oil.  This  variation  in  the  steel  used  makes  it  necessary  for 
the  man  in  charge  of  the  hardening  department  to  have  had 
suflicient  experience  to  judge  the  proper  quenching  tem- 
perature accurately.  The  ribs  are  made  of  carbon  steel  stock 
1/32  by  1/4  inch  in  size,  which  is  bent  to  the  required  form. 

Westchester,  N.  Y.  John  E.  Cahill 


DRAWING  LINES  OF  UNIFORM  THICKNESS 

In  a  certain  Crafting  room  where  I  was  employed,  all  draw- 
ings had  to  be  made  with  the  different  classes  of  lines  kept 


Arrangement  of  Oil-heated  Furnace  for  hardening  tTmhreUa  Ribs 


of  a  table  of  this  sort  to  drilling  machines,  but  similar  tables 
could  be  compiled  for  lathes,  milling  machines,  boring  mills 
and  any  other  machines  that  make  use  of  cone  pulleys  and 
back-gears  to  provide  the  necessary  speed  variations.  The 
table  could  be  made  to  include  the  proper  feed  to  employ  with 
each  speed  and  material,  but  great  care  must  be  used  or  the 
entire  object  of  the  scheme  will  be  lost.  The  average  ma- 
chinist has  difficulty  in  using  any  but  the  simplest  of  tables, 
and  his  judgment  in  regard  to  the  feeds  is  generally  more  ac- 
curate than  his  ideas  of  the  correct  cutting  speeds.    F.  G.  M. 

FLUELESS   HARDENING   FURNACE 

Some  time  ago  I  built  an  oil-heated  furnace  for  use  In 
hardening  the  ribs  of  umbrellas.  As  this  has  one  or  two  un- 
usual features  in  its  construction  and  method  of  operation,  it 
may  prove  of  interest  to  some  of  Maciii.nehy's  readers.  The 
umbrella  ribs  are  inserted  in  pipes  and  placed  in  the  furnace 
so  that  the  pipes  rest  on  two  iron  rails,  as  shown  at  .4,  which 
serve  as  a  track.  The  pipes  are  charged  into  the  furnace 
through  the  door  B  and  withdrawn  through  the  door  C;  in 
passing  through  the  furnace  in  this  way,  the  ribs  contained 


to  a  uniform  thickness,  as  shown  in  the  accompanying  illus- 
tration at  A.  To  obtain  this  result,  the  draftsmen  were  in 
the  habit  of  using  a  cut-and-try  method;  that  is  to  say,  they 
drew  a  number  of  lines  on  a  piece  of  scratch  paper,  scaling 
each  time  and  resetting  the  pen  until  a  line  of  the  desired 
thickness  was  obtained.  This  was  necessarily  a  slow  method 
and  to  avoid  the  loss  of  time  in  this  way,  I  equipped  my  pen 
as  shown  in  the  accompanying  illustration.  An  index  or 
zero  line  was  first  scribed  on  the  nib  and  then  after  adjust- 
ing the  pen  to  draw  the  different  thicknesses  of  lines  re- 
quired, lines  were  marked  on  the  head   of  the  thumb-screw 
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to  enable  these  settings  to  be  obtained,  a  line  being  marked 
for  each  required  thickness  of  line.  This  method  proved  so 
successful  that  all  of  the  draftsmen  adopted  it. 

Detroit.  Mich.  P-ui.  P.  Vi,.\sek 


SUBSTITUTE  FOR  PROPORTIONAL 
DIVIDERS 
The  copying  of  a  drawing  to  a  reduced  scale  can  readily 
b-'  done  without  the  use  of  proportional  dividers.  The  device 
for  doing  this  work 
is  made  from  a  piece 
of  cross-section 
paper.  First  lay  off 
any  horizontal  dis- 
tance OA.  and  then 
find  a  radius  OC  so 
that  the  ratio  of  OC 
to  OA  is  equal  to  the 
ratio  of  reduction  re- 
quired ;  with  this 
radius  strike  an  arc 
CB  of  indefinite 
length.  Then  at  the 
point  A  erect  a  per- 
pendicular intersect- 
ing the  arc  at  B.  Now 
draw  a  line  through 
points  B  and  0.  This 
gives  the  means  of 
making  the  reduc- 
tion. To  use  the  de- 
vice, take  off  a  dis- 
tance on  the  large 
drawing  with  the 
dividers.     Assume 


Using   Cross-section   Paper  for  making  Drawings  at   a   Reduced   Scal« 


The  best  method  of  sweating  is  to  tin  both  the  cutter  and 
the  shank,  after  which  they  are  placed  together  and  a  little 
heat  applied  with  the  soldering  iron  until  they  are  joined 
firmly  together.  I  have  seen  tools  of  this  character  made 
with  cutters  as  small  as  1/lG  inch  radius,  and  the  temper  of 
such  small  cutters  was  not  injured  in  the  least.  If  there  is 
fear  of  drawing  the  temper,  the  cutter  should  be  hardened 
but  not  drawn,  heat  from  the  sweating  operation  being  relied 
upon  to  draw  the  temper  to  the  required  point.     A  further 

precaution  to  avoid 
drawing  the  temper 
of  the  cutter  con- 
sists of  merely  tin- 
ning the  holder  and 
when  this  method  is 
followed,  it  will  usu- 
ally be  found  that  the 
two  pieces  will  sweat 
together  quite 
readily. 

If  the  sweating  is 
properly  done,  the 
tool  will  stand  any 
ordinary  thrust  with- 
out damage.  If,  how- 
ever, there  is  any 
fear  of  the  union  ob- 
tained in  this  way 
not  being  sufficiently 
strong,  the  tool  may 
be  made  as  shown  at 
B.  Here  it  will  be 
seen  that  a  vee  is  cut 
in  the  end  of  the 
shank,  as  in  the  pre- 


Ihat  this  distance  is  equal  to  OE.  Lay  this  off  on  the  diagonal 
line,  then  the  required  distance  reduced  to  scale  will  be  found 
by  dropping  a  perpendicular  to  D.  This  can  be  done  with  the 
aid  of  the  vertical  lines  on  the  cross-section  paper  without 
any  construction.  OD  is  then  the  required  distance.  The  basis 
for  the  method  is  the  geometrical  theorem  that  similar  sides 
of  similar  triangles  are  proportional. 

Owego,  N.  Y.  Sidney  K.  E.\stwood 


ceding  case,  but  that  a  shelf  is  left  at  the  bottom  of  the  vee 
to  afford  additional  support  for  the  cutter.     Constructed  in 
this  way  the  cutter  is  supported  by  the  shelf  and  there  is  no 
possibility  of  its  breaking. 
Hartford,  Conn.  S.  Victor  Brook 


SIMPLE   RADIUS   TOOLS 

The  making  of  a  radius  tool  is  a  job  on  which  some  mechan- 
ics spend  a  great  deal  of  unnecessary  time,  and  to  make  such  a 
tool  by  some  of  the  methods  in  general  use  is  indeed  a  tedious 
task.  The  following  describes  a  way  in  which  such  tools  can 
be  made  very  quickly  and  still  obtain  the  required  degree  of 
accuracy.  Referring  to  the  illustration,  any  piece  of  stock 
which  can  be  conveniently  held  in  the  toolpost  is  shaped  with 
a  vee  on  one  end  as  shown  at  A.  Then  a  piece  of  steel  Is 
turned  to  the  proper  radius;  drill  rod  of  the  required  size 
can  often  be  used.  This  piece  of  steel  which  forms  the  cutter 
is  then  hardened  and  sweated  onto  the  holder. 


Sintpit    Mrthixt    of    makinf    Radlut   Tool 


SELF-ALIGNING   BUSHING 

I  was  interested  in  reading  an  article  by  Charles  C. 
Anthony  in  the  September  number  of  M.\ciiixert,  entitled 
"Cast  Iron  and  Brass  Bushings,"  and  this  reminded  me  of  a 
.special  self-alignin.sc  bushing  which  I  recently  designed.  The 
feature  of  this 
bushing  is  the  pro- 
vision  which  is 
made  for  allowing 
it  to  adjust  itself 
automatically  t  o 
the  alignment  of 
the  shaft.  This  was 
made  necessary  by 
the  fact  that  the 
bearing  was  used 
on  a  washing  ma- 
chine, lh,i  bearing 
housing  usually 
being  supported  by 
a  sheet  metal  tank 
which  WHS  so  flexi- 
ble that  if*  some 
nx'thod  of  auto- 
ninlically  regulat- 
ing    the     alignment  Stlf.lirninf   Bushinn    for   Shaft    Bearing 

liarl  not  binn  provided,  it   would  not   have  operated  eflioiently. 

The  hu.shing  la  supported  in  the  bearing  housing  by  a  spheri- 
cal faced  (Inngo  A  which  engages  a  finished  surface  In  the 
housing.  The  bushing  is  prevented  from  turning  by  means 
of  a  projection  H  on  the  housing  which  enters  a  slot  in  the 
bushing.  The  bushing  adjusts  itself  for  any  misalignment  In 
the  shaft  by  simply  oscillating  In  conformity  with  surface  A. 

Chicago,  111.  WiM.iAM  H.  Kki.i.ooo 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


COOLING  OVERHEATED  PHOSPHOR-BRONZE 
BEARINGS 

J.  A.  W. — In  a  pamphlet  published  by  a  firm  manufacturing 
gas  engines,  I  found  the  statement  that  water  should  not  be 
used  to  cool  off  a  phosphor-bronze  bearing  that  had  become 
overheated,  but  no  reason  was  given.  Will  you  kindly  tell 
me  what  the  danger  is? 

A. — This  caution  is  given  by  manufacturers  for  the  reason 
that  overheated  phosphor-bronze  will  crack  when  suddenly 
cooled  by  dashing  water  over  it.  In  case  of  overheating  such 
bearings  it  is  safest  to  let  them  cool  down  slowly. 


PITCH  DIAMETERS  OP  DRIVING  AND  DRIVEN 
CHAIN  SPROCKETS 

L.  0.  X. — Will  you  furnish  data  of  the  allowances  made  by 
makers  of  driving  chain  sprocket  pitch  diameters  when  the 
sprocket  is  the  driver  and  when  it  is  driven?  I  understand 
that  the  practice  is  to  differentiate  the  pitch  diameters  of 
sprockets,  making  them  slightly  larger  or  smaller,  depending 
on  whether  they  are  to  be  used  as  drivers  or  as  driven  wheels. 

A. — The  desired  data  is  not  available.  Apparently,  there  is 
no  agreement  of  practice.  The  Lehigh  Car  Wheel  &  Axle 
Works,  Catasauqua,  Pa.,  maker  of  face-hardened  sprockets,  in- 
forms us  that  it  makes  no  diiierence  between  driving  and 
driven  sprockets.  

MAKING  JEWELERS'  SAW  BLADES 

Q.  C.  T. — I  would  like  to  know  how  the  teeth  are  cut  in 
small  jewelers'  saw  blades.  These  are  made  with  varying 
numbers  of  teeth  to  the  inch,  some  of  which  are  extremely 
fine.  The  appearance  of  the  saw  under  the  magnifying  glass 
would  lead  one  to  believe  that  the  teeth  were  milled,  but  the 
blades  are  so  extremely  small  and  delicate  that  it  would  seem 
impossible  to  hold  them  for  milling.  In  addition,  the  ex- 
tremely low  price  at  which  they  are  sold,  less  than  ten  cents 
per  dozen  for  most  sizes,  would  indicate  that  some  very  quick 
method  of  manufacture  must  be  employed.  These  saws  are 
hardened  full  length  and  the  temper  color  is  plainly  shown 
on  the  finished  blade. 

Suggestions  from  readers  of  methods  for  making  these  saws 
are  requested.  

BORING  A  SHAFT  WITH  A  TREPAN  DRILL 

R.  E.  L. — In  a  nearby  forge  plant,  10-inch  shafts  10  feet 
long  are  bored  to  a  diameter  of  S  inches,  and  in  the  process 
a  core  is  cut  out  about  6  inches  diameter  and  10  feet  long 
which  is  used  for  another  shaft  or  other  purposes.  Can  you 
furnish  details  of  the  tools  used  for  this  boring? 

A. — The  shaft  is  bored  with  a  trepan  drill  or  in  other  words 
a  drill  that  cuts  an  annular  groove  leaving  the  center  intact. 
It  is  virtually  a  pipe  drill  having  cutting  teeth  on  the  end 
and  fitted  with  lubricating  tubes  which  furnish  lubricant 
under  heavy  pressure  for  the  purpose  of  cooling  the  cutting 
edges  and  forcing  the  chips  out  as  fast  as  formed.  Details  of 
these  tools  would,  no  doubt,  interest  readers,  and  any  one 
who  can  furnish  same  is  invited  to  communicate. 


COMPOUND  INDEXING 
W.  W. — The  following  rule  is  given  for  computing  the 
number  of  holes  required  for  indexing  by  the  compound 
method:  Factor  the  number  of  divisions  required;  select 
two  circles  of  holes  at  random  on  the  same  index  plate  for 
trial,  and  factor  the  difference;  then  draw  a  line  under  these 
two  sets  of  factors.  Now  factor  the  number  of  revolutions 
required  of  the  index  crank  to  make  one  revolution  of  the 
index-head  spindle,  and  place  these  factors  under  the  line. 
Factor  the  number  of  holes  in  each  circle  chosen  for  trial  and 
place  these  also  under  the  line;  then  cancel  similar  factors 
above  and  below  the  line.  If  all  factors  above  the  line  can- 
cel, the  division  is  possible  with  the  two  circles  chosen.  The 
product  of  the  factors  remaining  below  the  line  will  be  the 
number  of  holes  to  move  forward  in  one  of  the  circles,  and 
backward  in  the  other.  Examplr:  Divisions  required,  154; 
circles  chosen,  33  and  21;  number  of  turns  of  crank  on  index 
head,  40.    Factoring  as  mentioned,  we  have: 

154  =  2  X  7  X  11 
33  — 21  =  2X2X3 


40  =  2X2X2X5 
33  =  3  X  11 
21  =  3  X  7 


After  cancellation  it  will  be  found  that  the  factors  3  and  5 
will  remain  below  the  line;  hence,  3X5  =  15  holes  is  the 
number  that  the  index  pin  is  moved  forward  in  the  21-hole 
circle  and  backward  in  the  33-hole  circle  to  get  the  required 
division.  What  is  wanted  is  an  algebraic  solution  or  the 
mathematical  reasoning  which  leads  up  to  the  cancellation 
shown.    On  what  principle  is  this  method  founded? 

A. — The  method  for  finding  the  movements  for  compound 
indexing  is  based  upon  the  principle  that  the  difference  be- 
tween two  moves  obtainable  on  the  index  plate  equals  the  re- 
quired division.  A  certain  number  of  holes  moved  forward  in 
one  circle  and  the  same  number  of  holes  moved  backward 
in  another  circle  gives  a  movement  which  could  not  be  ob- 
tained by  any  one  index  circle.  To  prove  the  method  mathe- 
matically, proceed  as  follows:  Let  X  be  the  number  of  holes 
sought.  Other  quantities  are  as  in  the  given  example.  Now 
a  movement  of  X  number  of  holes  forward  in  the  21-hole  circle 
and  X  number  of  holes  backward  in  the  31-hole  circle  equals 
1 

of  a  revolution  of  the  work,  or: 

154  X  X  1 


21  X  40 

33  X  40 
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33 

154 

X 

1 

40X21X33       154(33  —  21) 
This  shows  that  if  the  factors  of  40,  21  and  33  are  cancelled 
against  the  factors  of  154  and   (33  —  21),  the  factors  not  can- 
celled in  the  denominator  of  the  first  member,  when   multi- 
plied, will  equal  X. 

In  the  given  case,  after  cancellation: 
-T 

=  1,  or  -Y  =  15. 

3X5 

DRAFTING  CROSS-SECTIONS  OF  RIBS 
W.  A.  D. — To  settle  a  dispute  among  a  few  members  of  our 
drafting  force,  will  you  kindly  inform  me  as  to  which  is  the 
correct  method  for  cross-hatching  the  section  x-x  of  the  ac- 
companying drawing.  A  claims  that  Fig.  1  is  hatched,  while 
B  disputes  this  and  claims  Fig.  2  is  correct.  Both  parties 
have  agreed  to  abide  by  your  decision  which,  we  presume, 
will  be  in  accordance  with  the  best  drafting  practice. 
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Figs.   1  and  2.     Drafting  Cross-sections  of  Ribs 
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A. — According  to  practically  universal  drafting  practice, 
the  ribs  should  be  cross-hatched  as  shown  in  Fig.  1.  If  the 
ribs  lay  beyond  the  plane  x-x  the  drawing  Fig.  2  would  be 
correct,  but  it  is  not  when  the  intersection  plane  passes 
through  the  ribs  as  in  this  case. 


HOW  SHOULD  THE  GRAIN  RUN? 

C.  H.  Mc  C. — A  question  recently  arose  in  our  shops  ,ns  to 
the  proper  way  to  order  the  material  for  certain  tools  which 
we  use.  These  tools  have  blades  shaped  on  the  end  like  a 
twist  drill,  the  blades  being  Vi  by  2  by  2V4  inches-  in  size,  as 
shown  in  Fig.  1.  Wo  were  in  doubt  as  to  the  proper  way  to 
order  the  material;  i.e.,  with  the  grain  running  in  the  direc- 
tion of  the  line  AA  or  the  line  BB.    We  have  been  ordering 


material  "s  hy  2%  inches  in  size,  but  I  should  like  to  know 
whether  we  ought  to  have  ordered  material  %  by  2%  inches 
in  size.  In  the  former  case,  the  grain  of  the  steel  in  the 
finished  blade  would  run  in  the  direction  of  the  line  BB.  while 
in  the  latter  case  the  grain  runs  in  the  direction  AA.  Any 
information  on  this  point  will  be  greatly  appreciated. 

Answered  by  A 

In  reply  to  question  by  "C.  H.  Mc  C."  in  regard  to  the  proper 
direction  for  the  grain  of  the  steel  in  tools  of  the  type  which 
he  illustrates,  there  is  no  question  in  the  writer's  mind — al- 
though his  opinion  may  be  considered  entirely  theoretical — 
that  the  blanks  for  these  tools  should  be  cut  off  from  the  bar  as 
shown  at  C  in  Fig.  2  rather  than  as  shown  at  D.  That  is  to  say, 
the  grain  should  run  in  the  direction  .1^1.  When  cut  in  this 
way,  the  grain  of  the  steel  in  the  tool  is  running  crosswise — 
the  grain  of  the  steel  in  the  bar  naturally  running  lengthwise 
— and  when  the  tool  is  in  use  there  is  a  tendency  to  close  up 
the  grain  of  the  steel  instead  of  opening  it  up  as  would  be  the 
case  if  the  blanks  for  the  tools  were  cut  oft  as  shown  at  D. 
In  this  connection  it  may  be  of  interest  to  know  that  flat 
forming  tools  for  forming  and  relieving  ec- 
centrically relieved  cutters  would  bo  dis- 
torted far  more  in  hardening  if  the  blanks 
were  cut  off  from  the  bar  as  shown  at  /) 
than  would  be  the  case  if  the  blank  were 
cut  off  as  shown  at  C.  This  Is  a  point  of  ex- 
ceptional Importance  because  in  most  cases 
such  tools  cannot  be  ground  after  hard- 
ening. 

Another  point  of  Interest  from  a  manu- 
facturing standpoint  la  the  way  in  which 
the  blanks  for  the  tools  shown  in  Fig.  1 
can  be  machined  on  the  sides.  The  thick- 
ness of  the  stock  need  be  only  I/IG  Inch 
over  size  and  this  would  ordinarily  be  en- 
tirely Inadequate,  even  on  highspeed  steel, 
owing  to  the  decarbonizntlon  of  the  steel 
to  a  depth  of  at  least  1/32  Inch,  which 
necessitates  grinding  away  this  amount  of 
metal  from  the  surface  after  the  hardening 
operation  has  been  performed.  But  as  high- 
speed steel  is  very  expensive  it  is  possible  rig. 


to  grind  the  pieces  on  a  magnetic  chuck,  provision  being  made 
for  tipping  the  chuck  both  lengthwise  and  crosswise,  as  shown 
in  Fig.  2  at  E.  In  this  way  the  same  result  is  obtained  as 
would  be  possible  if  the  thickness  of  stock  used  had 
been  %  inch  over  size.  The  saving  of  material  effected  in  this 
way  will  be  readily  appreciated  when  the  broad  flat  sides  of 
the  cutters  are  considered.  The  width  of  the  stock  used  should 
be  %  inch  over  size,  the  amount  of  material  removed  on  each 
side  being  shown  at  C  in  Fig.  2.  In  this  way  the  benefit  of 
having  the  point  of  the  tool  3/32  inch  below  the  outside  of 
the  bar  from  which  it  was  cut  can  be  obtained. 


PRICES  OF  SECOND-HAND  MACHINE  TOOLS 

A.  L.  F. — Can  you  give  me  some  quotations  of  prices  ob- 
tained for  second-hand  machine  tools  in  good  condition?  If 
so,  please  quote  a  few. 

A. — Prices  of  second-hand  machine  tools  vary  widely,  de- 
pending on  what  "good  condition"  is  interpreted  to  mean. 
Good  condition  to  one  prospective  purchaser  might  be  any- 
thing but  good  to  another.  It  all  depends  on  the  point  of 
view  and  the  use  to  which  the  purchaser  intends  to  put  the 
machine.  The  following  are  some  prices  quoted  on  the  equip- 
ment of  a  New  York  City  concern  manufacturing  light  ma- 
chinery that  was  built  in  large  lots  to  gages  and  micrometer 
measurements: 

No.    0    Brown    &    Sharpe    plain    milling    machine,    over- 
hanging arm.  four-step  cone,  6-inch  by  20-inch  table.   $125 
Brown   &   Sharpe  manufacturing  type   slab   milling   ma- 
chine, overhanging  arm,  vise,  three-step  cone,  6-inch 

by  19-inch  table   175 

Brown  &  Sharpe  manufacturing  type  slab   miller,  over- 
hanging arm,  vise,  three-step  cone,  6-inch  by  30-inch 

table    225 

Garvin   plain    milling   machine,   overhanging   arm,   four- 
step  cone,  5-inch  by  31-inch  table 

Pratt  &  Whitney  Lincoln  type  slab  milling  machine,  30 

inches  between  housings,  6-inch  by  32-inch  table.... 

Hendey  tool-room  lathe.  12-inch  by  5-foot,  double  friction 

countershaft,  taper  attachment,  draw-in  attachment, 

9-inch  four-jaw  chuck    

Bradford   lathe,   14-inch   by   6-foot,   hollow  spindle,   com- 
pound rest,  chuck   175 

Pratt  &  Whitney  lathe  16-inch  by  9-foot,  hollow  spindle, 

compound   rest,   attachment 260 

Mechanics   Machine    Co.'s    12-inch    upright   drilling    ma- 
chine           35 

Dwight  Slate  single  spindle  sensitive  drill 30 

Prentice  Bros,  drilling  machine,  20  inches  swing,  wheel 

and   lever  feed    

Brown  &  Sharpe  No.   1   full  automatic  screw  machine, 

5/lG   inch   capacity 

Cleveland     full    automatic    screw    machine,    5/16    inch 

capacity     126 

Warner  &  Swasey  hand  screw  machine,  1  inch  capacity.     125 
National-Acme     automatic     screw     machine,      %      inch 

capacity,   four  spindles    650 

Bliss   No.    lV-<   straight   sided   geared    press,    14    inches 

stroke    770 

Farrel    double-action    toggle    drawing    press,    6    Inches 
stroke    drawing    punch,    314    inches   stroke   blank 
holder,   19  inches  between   uprights 400 
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NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW  ■  DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL -WORKING    MACHINERY    AND    TOOLS 


MODERN    GRINDING   MACHINES 

.4.  complete  line  of  these  7nac'hincs  is  ieing  built,  which 
comprises  sit^es  ranging  from  a  capacity  of  2.'/  to  60  inches 
hettoeen  centers,  ivith  a  sicing  %t,p  to  16  inches.  The  most 
noteworthy  feature  of  the  design  is  the  arrangement  of  the 
gearing  for  obtaining  the  speed  and  feed  changes,  which  is 
contained  in  a  single  gear-l)0x.  All  gears  are  in  m,esh  at  all 
times,  and  the  required  gears  are  engaged  with  their  shafts 
hy  a  patented  ball  drive  clutch.  In  this  way  an  unusually 
compact  construction  is  secured. 

The  Modern  Tool  Co.,  Erie,  Pa.,  is  now  building  a  line  of 
self-contained  grinding  machines  equipped  with  Individual 
motor  drive  or  single  pulley  drive,  as  required.  The  design 
of  these  machines  represents  an  exhaustive  study  of  this 
particular  class  of  equipment  extending  over  a  number  of 
years;  and  the  result  is  a  heavy  machine  of  rigid  construction 
which  is  well  adapted  to  withstand  the  class  of  service  re- 
quired of  grinding  machines  of  this  type.  Features  exclusive 
to  the  grinding  machines  built  by  the  Modern  Tool  Co.  are 
included.  This  line  of  grinding  machines  comprises  sizes 
ranging  from  a  capacity  of  24  to  60  inches  between  centers, 
with  a  swin.s  up  to   Ifi   inrhos.     Fig.   1  shows  the  front  view 


Tig.    1.     Front  View   of    "Modern"    Grinding  Machine 

of  the  12  by  24-inch  plain  grinding  machine,  and  referring 
to  this  illustration  it  will  be  seen  that  all  levers  and  hand- 
wheels  are  located  where  they  are  within  easy  reach  of  the 
operator.  The  economy  of  floor  space  resulting  from  the  com- 
pactness of  the  construction  and  simplicity  of  the  mechanism 
will  be  apparent  from  this  illustration. 

The  table  is  provided  with  power  traverse,  which  is  con- 
trolled by  means  of  a  lever  mounted  at  the  left  of  the  table 
handwheel,  and  when  power  is  applied  to  the  table  the  hand- 
wheel  is  disengaged  and  remains  stationary.  When  the  power 
traverse  is  disconnected  from  the  table,  the  handwheel  is  simul- 
taneously re-engaged  for  traversing  the  table  by  hand.  The 
machines  are  equipped  with  automatic  cross  feed  which  can 
be  set  for  a  reduction  of  any  amount  from  0.0005  inch  to  0.00.5 
inch  at  either  or  both  ends  of  the  table  reverse.  This  fea- 
ture of  feeding  automatically  on  one  end  only  is  especially 
advantageous  when  grinding  against  a  square  shoulder.  The 
feed  is  automatically  thrown  out  when  the  work  has  been 
ground  to  size;  a  positive  stop  is  provided  for  use  when  feed- 
ing the  wheel  by  hand  and  when  the  production  of  duplicate 
work    is    required.     An    auxiliary   teed    can    be   supplied    for 


Fig.    2.     Opposite    Side    of   Machine    shown 


Fig.    1 


bringing  the  wheel  automatically  into  the  work  when  the 
table  is  not  being  traversed,  which  is  especially  desirable 
when  the  work  is  short  and  can  be  covered  by  the  full  width 
of  the  wheel.  The  advantage  of  this  feed  is  evident  on  this 
class  of  work,  as  it  allows  the  operator  to  change  the  work 
dog  while  the  machine  is  in  operation,  and  the  feed  is  auto- 
matically thrown  out  at  any  predetermined  point.  The  cross 
feed  handwheel  has  a  collar  which  is  graduated  in  0.0005 
inch  spaces,  and  is  in  plain  view  of  the  operator.  The  auto- 
matic cross  feed  is  adjusted  by  the  movement  of  a  lever  to 
the  point  desired,  as  indicated  on  a  graduated  dial  plate, 
and  may  be  instantly  changed  to  any  feed  while  the  machine 
is  in  operation.  Another  feature  of  note  is  the  variable 
"tarrying  device,"  by  which  the  pause  at  each  end  of  the 
stroke  can  be  regulated. 

The  base  of  the  machine  is  of  massive  proportions  and 
has  cross  ties  which  insure  absolute  rigidity.  V  and  flat 
guides  are  used  throughout,  such  guides  being  used  on  the 
sliding  table,  swivel  table  and  under  the  wheel  stand.  This 
insures  a  perfect  alignment  of  all  parts  subject  to  the  most 
wear.  The  base  rests  upon  three  points,  preventing  cross 
strain  and  insuring  perfect  alignment  of  the  machine.  These 
machines  are  provided  with  a  powerful  drive,  and  a  large 
well  proportioned  spindle  which  runs  in  bearings  of  ample 
size.  The  wheel  spindle  is  made  of  alloy  steel,  specially 
heat-treated,   ground   and   lapped   to   the   required   size;    it   is 
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Fig.    4.     Gear-box    shown 


Fi^.   3   opened   to   sho 
lore  clearly 


Arrangement 


3^  inches  in  diameter  and  runs  in  phosphor-bronze  bearings 
8%  inches  long.  These  bearings  are  the  same  length  on  each 
side  of  the  driving  pulley  and  are  provided  with  sight-feed 
oilers  which  deliver  a  liberal  supply  of  oil  to  the  boxes  at 
all  times.  The  spindle  is  driven  by  a  6-inch  belt  which  runs 
over  large  diameter  pulleys,  furnishing  ample  power  to  the 
grinding  wheel.  The  wheel  stand  is  of  massive  proportions. 
as  may  be  seen  by  referring  to  Fig.  2.  The  wheel  stand, 
which  has  a  broad  spread,  slides  on  V  and  flat  ways  and  is 
held  down  by  grarity;  but  it  is  also  provided  with  a  safety 
gib  to  prevent  lifting  under  abnormal  conditions.  The  wheel 
center  has  a  long,  large  bearing  on  the  spindle,  and  will 
take  any  of  the  recognized  standard  grinding  wheels.  The 
regular  wheel  used  is  18  by  2  inches  in  size,  but  wheels  as 
large  as  6  inches  face  and  24  inches  in  diameter  may  be  used 
on  the  12-inch  machines;  and  wheels  of  6  inches  face  by  30 
inches  in  diameter  may  be  used  on  the  Ifi-inch  marhinos,  as 
special  requirements  demand. 

The  headstock  is  entirely  belt  driven,  which  gives  an  ab- 
solutely smooth  movement  to  the  work  and  eliminates  all 
chance  for  chatter.  It  is  fitted  to  the  swivel  table  by  means 
of  V  and  flat  ways,  and  is  held  in  position  by  a  hooked  clamp 
bolt.  The  headstock  spindle  is  hardened  and  ground  and 
runs  in  bronze  bearings  adjustable  for  wear,  being  lubricated 
by  means  of  a  sight-feed  oiler.  The  footstock  is  fitted  to  the 
swivel  table  in  the  same  manner  as  the  headstock,  and  the 
footstock  spindle  is  held  in  any  position  by  a  spring,  or  it 
may  be  set  po.sitlvely  against  the  work  and  locked.  The  work 
centers  on  the  headstock  and  footstock  are  directly  over  and 
between  the  guides  of  the  table,  a  construction  which  elimi- 
nates the  weight  and  strain  necessarily  present  where  the 
work  centers  are  outside  and  overhang  their  bearings.  The 
wheel  truing  device  is  mounted  on  the  foot.itock  and  is  ad- 
justable for  all  diameters  within  the  range  of  the  machine,  so 
that  the  wheel  can  be  trued  up  without  removing  the  work 
from  the  centers.  The  steadyrests  furnished  with  these  ma- 
chines are  universal  In  all  their  movements.  These  are 
equipped  with  positive  stops  for  grinding  duplirnte  parts, 
have  a  very  wide  range,  and  are  capable  of  delicate  adjust 
ment. 

These  self  rf)ntalnpd  machines  have  twelve  work  speed.s 
ranging  from  12  to  250  R.  P.  M.,  and  six  table  fee<ls  from 
22  to  104  inches  per  minute,  which  cover  every  range  within 
the  capacity  of  the  machines.  The  work  speeds  and  fable 
feeds  ore  entirely  independent  of  each  other,  making  It  pos- 
slblf  to  obtain  a  correct  table  feed  for  any  work  ,^peed.  All 
the  spi'rds  and  feeds  are  rontrolled  by  levers  on  the  front  of 
the  machine,  and  are  derived  from  one  gear-box.  which  Is  an 
entirely  separate  unit.    All  geors  are  In  mesh  at  all  times  ond 


are  engaged  with  the  shaft  by  a  patented  ball-drive  clutch 
which  effects  a  quick  and  safe  change  that  can  be  made  in- 
stantly while  the  machine  is  running  at  any  speed.  This 
gear-box,  in  addition  to  occupying  a  very  small  space,  is  so 
located  as  to  be  easily  and  readily  inspected.  While  the 
operating  mechanism  of  the  gear-box  represents  a  depart- 
ure from  established  practice  in  designing  grinding  machines, 
it  is  not  an  experiment.  It  was  designed  a  number  of  years 
ago  by  Mr.  C.  X.  Payne,  and  has  been  in  successful  operation 
for  several  years  in  the  Modern  Tool  Co.'s  factory.  In  this 
time  it  has  been  thoroughly  tested  out,  not  only  as  an  in- 
dividual unit,  but  also  in  combination  with  the  grinding 
machines. 

The  arrangement  of  gears  by  which  the  speed  and  feed 
changes  are  obtained  is  shown  in  Fig.  3.  The  gears  are  en- 
closed in  a  case  and  run  in  oil,  the  case  being  located  on  the 
base  of  the  machine.  The  gear-box  proper  consists  of  two 
parts,  the  lower  one  A  forming  an  oil-tight  container  for  the 
lubricant  and  serving  as  the  support  for  the  three  shafts. 
The  upper  part  B  carries'the  two  shafts  and  gears  for  doubling 
the  work  speeds.  The  power  is  supplied  from  the  main  driv- 
ing shaft  on  the  back  of  the  machine  by  belt  to  pulley  C. 
The  change  speed  device  consists  of  three  series  of  gears 
shown  at  D,  E  and  F  in  Fig.  4.  These  gears  are  journaled 
in  a  case  composed  of  the  parts  -1  and  B.  Fig.  1,  and  are  at 
all  times  in  mesh  and  run  at  constant  speed.  The  center 
series  of  gears  D  are  the  drivers,  and  on  the  end  of  the  shaft 
is  the  driving  pulley  G.  The  series  of  gears  E  controls  the 
table  feeds,  and  the  series  F  controls  the  work  speeds.  The 
gear  G  meshes  with  gear  H  shown  in  the  top  of  the  case.  The 
positive  jaw  clutch  I  engages  the  gear  J,  giving  six  changes 
of  work  speeds,  and  six  additional  changes  of  speeds  are  ob- 
tained by  clutch  /  engaging  the  gear  K.  Clutch  I  is  keyed 
to  the  shaft  L.  and  on  this  shaft  the  gears  J  and  K  are 
mounted  loosely. 

A  more  detailed  view  of  the  construction  of  the  ball  drive 
clutch,  which  operates  the  table  feeds  and  work  speeds,  is 
shown  in  Fig.  5.  The  series  of  gears  E  and  F  are  made  with 
hardened  ball  pockets,  and  are  brought  into  positive  action 
and  locked  individually  with  the  (driven)  shaft  it  by  the 
ball  A'  being  forced  into  the  ball  pocket  O  in  the  hub  of  any 
gear  by  the  flat  cam  P  operated  through  the  (driven)  shaft 
M.  The  ball  openings  Q  in  the  shaft  are  contracted  at  their 
inner  ends,  and  the  balls  are  larger  tlian  the  contracted  ends 
of  the  openings,  so  as  to  be  retained  in  the  openings  and  be 
in  position  to  permit  the  turning  of  the  gear  on  the  shaft 
when  the  balls  are  in  contact  with  the  contracted  ends  and 
the  cam  has  forced  any  one  of  the  other  balls  into  engagement 
with  a  gear.  In  Fig.  5,  the^flat  cam  P  is  shown  attached  to 
its  shifting  ring  and  yoke  R. 

"Modern"  self-contained  grinding  machines  have  a  single 
constant  speed  drive,  which  reduces  the  cost  when  equipping 
the  machines  with  motors.  The  main  drive  is  in  the  rear  of 
the  machine  and  runs  at  constant  speed.  Power  is  applied 
cither  from  the  lineshaft  as  shown  in  Fig.  1,  l>y  a  single  belt, 
or  by  direct  motor  connection. 
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WALKER  ROTARY  DISK  AND  SURFACE 
GRINDER 

Increased  production  and  grciiter  accuracy  are  secured 
through  the  provision  of  an  accelerated  speed  and  feed  mech- 
anism on  this  machine.  The  work  speed  is  accelerated  as 
the  wheel  approaches  the  center;  and  the  horizontal  feed  of 
the  tcheel  is  correspondingly  increased  to  maintain  a  con- 
stant rate  of  3/8  inch  per  revolution  of  the  toork.  The  speed 
and  feed  are  correspondingly  retarded  as  the  tvheel  recedes 
from  the  center.  Specially  constructed  iearincis  prevent  over- 
hang of  the  rain  occurring  at  any  point  of  the  stroke. 

The  notewortliy  features  of  the  rotary  disk  and  surface 
grinder  which  has  been  added  to  the  line  of  the  Walker 
Grinder  Co.,  Worcester,  Mass.,  are  the  provision  of  an  acceler- 
ated speed  mechanism,  by  means  of  which  the  speed  of  the 
work  and  also  the  feed  automatically  accelerates  as  the  wheel 
approaches  the  center  of  the  work,  or  is  retarded  as  the  wheel 
recedes  from  the  center;  and  the  fact  that  the  ways  for  the 
wheel-slide  or  ram  are  extended  out  from  the  frame  of  the 
machine  in  such  a  way  that  the  ram  never  overhangs  its  bear- 
ings. The  variable  speed  feature  is  obtained  through  an 
Evans  cone  located  inside  the  frame  of  the  machine. 

The  grinding  wheel  slide  or  ram  is  provided  with  V-bear- 
Ings  of  ample  size,  which  are  oiled  automatically  by  rollers  in 
oil  wells  in  the  bearings.  The  under  side  of  the  ram  is  fur- 
nished with  projections  to  which  the  grinding  spindle  bear- 
ings are  bolted  in  a  suspended  position.  These  bearings  are 
lined  with  hard  bronze  bushings  which  are  adjustable,  and 
lubrication  is  by  means  of  the  ring  oiling  system.  The 
spindle  pulley  is  made  in  the  form  of  a  drum  of  sufficient 
length  to  provide  for  the  full  stroke  of  the  ram,  this  pulley 
or  drum  carrying  a  belt  which  runs  over  the  driving  pulley 
on  the  main  shaft  of  the  machine.  The  grinding  wheel  is  held 
on  the  tapered  end  of  the  spindle  by  the  well-known  Walker 
system  of  internal  tapered  iron  center  with  an  inserted  nut  at 
the  end ;  and  the  wheel  may  be  mounted  or  removed  from 
the  spindle  without  requiring  the  use  of  a  wrench.  While  this 
is  being  done  the  spindle  is  firmly  held  by  means  of  a  pin  or 
spanner.  The  end  thrust  of  the  spindle  is  taken  by  a  collar 
which  is  held  against  the  shoulder  of  the  spindle  by  means 
of  a  cap  nut  provided  with  a  hardened  steel  button.  On  the 
main  driving  shaft  A.  Fig.  3,  on  which  the  pulley  B  which 
drives  the  wheel-spindle  is  mounted,  there  are  also  the  pulley 
C  which  drives  the  variable  speed  mechanism,  and  a  pulley 
for  driving  the  water  pump.    It  will  be  seen  that  the  tight  and 


Fig.    1.     Walker   Rotary   Disk   and   Surface   Grinder 


loose  pulleys  are  mounted  at  the  end  of  this  shaft  and  atten- 
tion is  called  to  the  way  in  which  these  pulleys  are  com- 
pletely enclosed  except  for  the  necessary  belt  opening.  This 
opening  is  further  protected  by  means  of  the  curved  shipper 
slide  D,  which  is  held  down  by  a  cap-screw  and  spring  E  to 
prevent  it  from  rattling.  This  belt  shipper  is  operated  by  the 
foot  treadle  shown  at  the  front  of  the  machine  in  Fig.  1.  It 
will  be  evident  from  the  preceding  description  that  the  ma- 
chine is  completely  self-contained. 

There  is  no  particular  novelty  in  the  design  of  the  revers- 
ing mechanism  which  consists  essentially  of  the  well-known 
arrangement  of  bevel  gears  with  a  positive  load  and  fire  type 
of  clutch  between  them.  The  reversal  is  obtained  by  a 
pivoted  lever  which  is  operated  by  the  dogs  F  and  G  on  the 
ram,  as  shown  in  Fig.  1.  Referring  to  this  illustration,  it 
will  be  noticed  that  a  scale  is  provided  which  is  laid  out  in 
"hole  diameters"  and  "disk  diameters,"  so  that  one  dog  is  set 
to  reverse  the  ram  when  the  wheel  reaches  the  hole  at  the 
center  of  the  disk,  while  the  other  dog  is  set  to  reverse  the  ram 
when  the  wheel  has  reached  the  periphery  of  the  work.  The 
machine  is  provided  with  an  automatic  stop  device  which  can 
be  brought  into  operation  after  the  wheel  has  passed  beyond 
the  work.  It  is  brought  into  action  by  a  slight  movement  of 
the  knurled  sleeve  H  which  comes  into  contact  with  the  upper 
end  of  a  bellcrank  lever  at  the  end  of  the  stroke,  thus  operat- 
ing a  suitable  train  of  mechanism  to  stop  the  clutch  in  the 
neutral  position,  with  the  result  that  the  ram  is  brought  to 
rest.  The  work-spindle  clutch  is  then  thrown  out  of  engage- 
ment by  means  of  the  lever  7,  Fig.  1,  which  is  located  in  a 
convenient  position  for  the  operator.  The  machine  is  now  at 
rest  and  the  finished  piece  can  be  removed  from  the  magnetic 
chuck  and  a  fresh  blank  substituted  in  its  place.  After  this 
has  been  done,  the  lever  I  is  thrown  back  to  the  operating 
position  to  start  the  work  in  motion,  after  which  the  sleeve 
H  is  pulled  back  and  the  clutch  is  then  automatically  thrown 
into  engagement  by  the  action  of  a  spring  plunger.  An  in- 
stantaneous hand  stop  is  also  provided,  the  design  of  which 
is  of  a  standard  form. 

The  work-spindle  is  not  subjected  to  any  side  thrust,  and  sn 
it  is  practical  to  have  this  spindle  Journaled  in  split  babbitted 
boxes.  The  spindle  is  supported  on  a  hardened  steel  button  J 
held  in  a  solid  cup  IC  which  is  kept  filled  with  oil.  the  ar- 
rangement being  shown  in  Fig.  3.  The  knee  is  mounted  on  a 
vertical  slide  and  pivoted  on  the  sleeve  L.  The  horizontal  ele- 
vating shaft  passes  through  this  sleeve  and  delivers  power 
to  the  vertical  feed-screw  M  by  means  of  bevel  gears,  the 
thrust  of  this  vertical  feed-screw  being  carried  by  a  ball  bear- 
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ing.  Referring  now  to  Fig.  4,  we  are  in  a  position  to  give  a 
detailed  description  of  the  mechanism  provided  for  tilting  the 
knee  of  the  machine  for  grinding  concave  or  convex 
surfaces  as  may  be  required;  or  for  locating  the  knee  in 
position  for  grinding  flat  surfaces.  This  is  accomplished  by 
means  of  the  adjusting  screw  X,  which  enters  a  tapped  hole 
through  a  boss  on  the  lower  part  of  the  knee,  the  screw  being 
held  by  a  check-nut  as  shown.  The  operation  of  this  device 
will  be  obvious  to  any  mechanic,  the  principal  feature  of  this 
tilting  knee  being  the  method  adopted  for  quickly  setting  it 
back  into  position  for  grinding  a  flat  surface  after  it  has  been 
set  over  for  grinding  concave  or  convex  work.  This  result  is 
obtained  by  means  of  the  hardened  steel  screw  0  and  the  but- 
ton P.  the  screw  O  being  permanently  set  to  adjust  the  ma- 
chine for  grinding  flat  work  when  this  screw  is  in  contact 
with  the  button  P.  In  case  of  wear,  the  screw  O  can  be  ad- 
justed. When  it  is  desired  to  grind  a  concave  surface  it  is 
merely  necessary  to  loosen  the  check-nut  and  turn  down 
screw  A'  until  the  required  angularity  has  been  obtained,  as 
indicated  by  the  scale  Q.  When  it  is  desired  to  grind  a  con- 
vex surface,  it  is  necessary  to  swing  the  hardened  steel  but- 
ton P  to  one  side  by  means  of  the  small  handle  in  this  button, 
the  result  being  that  the  screw  0  is  allowed  to  swing  nearer 


ment.  By  backing 
off  the  knurled 
headed  screw  T  ona 
graduation  on  its 
cylindrical  head,  a 
fi'i'd  motion  corre- 
sponding to  one 
tooth  on  the  ratchet 
&'  is  secured;  back- 
ing off  two  gradua- 
tions results  in 
picking  two  teeth 
on  the  ratchet 
wheel,    etc.      Each 


Fir.   3.     Complete  Side  Elevation  of  Lcft-hand  Side  of  Walker  Grinder 

the  vertical  slide  when  the  adjusting  screw  A'  is  loosened. 
In  this  way  the  proper  angularity  for  the  convex  surface  is 
obtained.  When  it  is  required  to  set  the  machine  back  for 
grinding  a  flat  surface,  It  Is  merely  necessary  to  swing  the 
button  P  back  into  position  and  bring  the  screw  0  into  contact 
with  it. 

The  arrangenunt  of  the  automatic  vertical  feed  Is  shown  In 
Fig.  5.  This  mechanism  is  located  on  the  opposite  side  of  the 
machine  from  the  longitudinal  feed  mechanism,  and  Is  also 
operated  by  dogs  mounted  on  the  edge  of  the  ram.  These  dogs 
run  under  the  roller  R.  thus  transmitting  motion  down  to  the 
rafrhft  and  pawl  iV  which  opcrnte  the  vertical  feed.  The 
dogs  are  faced  with  hardened  steel  wedges  to  prevent  them 
from  wearing,  anil  the  u.tual  form  of  shoe  Is  provided  on  the 
ratchet  wheel  K,  this  shoe  being  set  to  lift  the  pawl  out  of  en- 
gagemrnl  with  the  teeth  when  the  work  has  been  ground  to 
a  predetermined  thlcknefs.  It  will  be  seen  that  the  lower  end 
of  the  rnrker  arm  on  which  the  roller  li  Is  mounted  swings 
between  n  spring  plung'T  on  one  side  and  a  knurled  screw 
T  on  the  other.  The  sorew  7'  hns  a  ryllndrlcal  gradiinteil  head 
which  enters  n  reress.  and  a  knurled  rheck  nut  Is  also  pro- 
vided for  hlnding  the  screw  In  place.  When  the  rorker  arm 
Is  In  contact  with  the  Bet-screw  f  and  the  knurled  headed 
screw  T  Is  tightened  down  onto  the  rocker  arm,  the  roller 
It  clears  the  dogs,  with  the  result  that  there  Is  no  feed  move 


Fig.  4.     Partial  Side  Elevation  showing  Adjust- 
ment for  grinding  Concave  and  Convex  Work 


ratchet  tooth  corresponds  to  a  feed  of  0.0005  inch.  It  will 
be  noted  that  the  automatic  feed  can  be  operated  at  both 
ends  of  the  stroke  of  the  ram,  that  it  is  positive  in  action  and 
that  the  function  of  the  spring  plunger  at  the  lower  end  of 
the  rocker  arm  which  carries  the  roller  R,  is  merely  to  draw 
back  the  feed  pawl  on   the  ratchet  S. 

The  ram  is  driven  by  a  train  of  feed-gears,  the  last  of  which 
is  mounted  on  the  pinion  shaft  V;  and  this  pinion  meshes 
with  the  rack  W  on  the  ram.  The  pilot  wheel  on  the  opposite 
side  of  the  machine — shown  at  A'  in  Fig.  1 — is  attached  di- 
rectly to  the  shaft  T  which  has  a  transverse  motion  equal  to 
a  little  more  than  the  width  of  the  feed-gears.  The  result 
is  that  when  the  pilot  wheel  A'  is  pushed  over,  it  slides 
the  shaft  T  along  and  throws  the  automatic  feed-gears  out 
of  mesh,  so  that  the  ram  can  be  operated  by  hand.  Around 
the  pinion  shaft  V  at  its  outer  end  there  is  a  swinging  arm 
y  which  is  provided  with  a  boss  and  bearing  for  the  shaft  Z, 
on  one  end  of  which  there  is  mounted  a  flanged  pulley  a.  Fig. 
3,  the  shaft  Z  carrying  a  gear  which  engages  with  a  gear  car- 
ried on  the  pinion  shaft  V.  The  lower  end  of  the  arm  V  is 
provided  with  a  stud  which  extends  through  a  slot  in  the 
column  of  the  machine,  and  a  pull  lever  is  attached  to  this 
stud  to  provide  for  setting  the  arm  r  in  any  required  po- 
sition. The  arm  is  then  clamped  in  place  by  means  of  a  nut 
on  the  stud.  Both  the  rack  pinion  and  the  gear  on  the  shaft 
y  which  meshes  with  the  gear  on  shaft  Z  are  of  double  width 
so  that  these  gears  are  always  in  mesh  regardless  of  whether 
the  shaft  1'  is  in  position  to  give  power  or  hand  feed  to  the 
ram.  The  flanged  pulley  o  is  connected  by  a  belt  to  pulley  b 
which  is  carried  by  a  short  shaft  c  journaled  in  a  box  mounted 
on  the  column  of  the  machine.  On  the  inner  end  of  the  shaft 
c  there  is  provided  a  suitable  mechanism  for  moving  the 
friction  belt  rf  between  the  variable  speed  cones  which  are 
shown  dotted  in  Fig.  3.  It  will  be  noted  that  the  movement 
or  location  of  the  friction  MK  d  is  entirely  controlled  by  the 
position  of  the  ram,  and  that  should  the  pinion  on  shaft  7 
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be  thrown  into 
mesh  with  the 
automatic  f  e  e  d  - 
gears,  out  of 
synchronism  with 
the  speed  chang- 
ing cones  and  the 
ram,  the  proper 
timing  would  be 
automatically  ad- 
justed at  the  end 
of  the  stroke. 
This  is  accom- 
plished by  the 
slippage  of  the 
btlt  running  over 
the  pulleys  a  and 
b,  which  happens 
in  case  the  fric- 
tion belt  d  on  the 
variable  speed 
cones  reaches  the 
limit  of  its  move- 
ment premature- 
ly. It  will  also 
be  noticed  that 
when  using  the  hand  feed,  the  belt  running  over  the  pul- 
leys a  and  b  can  be  slackened  by  simply  loosening  the  nut  on 
the  stud  carried  by  the  arm  Y,  in  this  way  disconnecting  the 
variable  speed  mechanism.  The  connection  from  the  Evans 
cone  to  the  work  spindle  is  through  the  universal  jointed  rod; 
the  connection  to  the  horizontal  feed  has  been  described. 

The  mechanism  for  maintaining  the  proper  work  speed 
for  all  positions  of  the  wheel,  and  a  uniform  horizontal  feed 
of  the  wheel  per  revolution  of  the  work,  is  the  means  of 
securing  better  results  in  both  the  finish  and  accuracy  of  the 
work.  The  horizontal  feed  of  the  wheel  is  at  the  rate  of 
3/16  inch  per  revolution  of  the  work,  the  rate  of  feed  being 
accelerated  in  exact  proportion  to  the  increase  of  work  speed 
as  the  wheel  approaches  the  center  of  the  work;  and  the 
feed  is  retarded  in  the  same  manner  as  the  wheel  recedes 
from  the  center.  If  the  feed  were  not  accelerated  to  corre- 
spond with  the  increased  speed  of  the  work  there  would  be 
no  gain  in  production;  and  if  neither  the  speed  nor  the 
horizontal  feed  were  accelerated  as  the  wheel  approached  the 
center  of  the  work,  the  wheel  would  follow  a  spiral  path  of 
uniform  pitch,  as  in  the  case  of  machines  of  this  type  which 
are  not  equipped  with  the  variable  speed  and  feed  mechanism. 
Having  less  work  to  do 
as  it  approaches  the 
center  of  the  disk,  as 
well  as  a  proportion- 
ally greater  time  to  do 
it,  the  tendency  would 
be  for  the  wheel  to 
cut  deeper  at  the  cen- 
ter of  the  disk,  thus 
causing  the  work  to  be 
finished  with  a  slightly 
concave  surface. 

The  water  pump  is  of 
the  usual  form,  an-l 
the  design  and  con- 
struction of  the  lower 
part  of  the  machine  re- 
quires no  special  ex- 
planation, with  the  ex- 
ception of  calling  atten- 
tion to  the  guard  e 
which  fits  loosely 
around  the  outside  of 
the  elevating  screw  for 
the  knee,  thus  protect- 
ing the  screw  from 
grit.  Attention  has  al- 
ready been  called  to  the  _.      ,     „,     ,     ,  „  .  , 
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safeguard   over  the  compiotoiy  flnishing 


tight  and  loose 
pulleys.  Guards 
are  also  provided 
which  cover  the 
extensions  of  the 
V-bearings  for  the 
ram,  so  that  dan- 
ger of  damaging 
these  bearings 
with  grit  is  elim- 
inated. The  ma- 
chine is  equipped 
with  a  Walker 
magnetic  chuck 
which  can  be  fur- 
nished in  various 
sizes  from  8  to  12 
inches  in  di- 
a  meter.  The 
pump  supplies  a 
liberal  amount  of 
water  for  cooling 
the  work.  The 
machine  takes 
grinding  wheels 
10  by  %  by  1% 
inch  in  size  with  a  feed  of  fully  3/16  inch  per  revolution  of 
the  work.  When  feeding  toward  the  center,  the  speed  of  the 
work  increases  100  per  cent  in  5  inches  travel  of  the  ram,  and 
grinds  over  a  surface  of  400  square  inches  per  minute.  The 
floor  space  occupied  is  3  by  5  feet,  and  the  net  weight  of  the 
machine  equipped  with  a  12-inch  chuck  is  about  2000  pounds. 


ifnrhtnrry 
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CLEVELAND   MODEL   G   AUTOMATIC 
SCREW  MACHINE 

This  vxachine  is  made  in  two  sizes,  one  of  tchtch  has  a 
spindle  capacity  of  3/8  inch  and  a  milling  stroke  of  .';  1/2 
inches;  the  other  has  a  spindle  capacity  of  5/8  inch  and  a 
milling  stroke  of  !)  1/2  inches.  Work  can  be  done  in  one 
operation  on  this  machine  which  ordinarily  requires  two 
operations  to  finish  it.  Simultaneously  with  the  working  of 
the  regular  turret  and  cross-slide  tools,  work  is  done  on  the 
cut-off  end,  which  is  ordinarily  performed  by  a  second, 
operation. 

To  meet  the  demand  from  manufacturers  requiring  a  high- 
speed automatic  screw  machine  particularly  adapted  for  long 
runs  on  small  work,  the  Cleveland  Automatic  Machine  Co., 
Cleveland,  Ohio,  has  added  to  its  line  the  Model  G  machine 
which  is  illustrated  and  described  herewith.     This  is  made  in 

two  sizes,  one  of  which 
has  a  %-inch  spindle 
capacity  and  a  milling 
stroke  of  3%  inches, 
while  the  other  has  a 
%-inch  spindle  capacity 
with  a  milling  stroke  of 
iX',  inches.  On  many 
classes  of  work  it  is  de- 
sirable to  have  a  larger 
spindle  capacity,  and  to 
meet  this  requirement 
the  %-inch  machines 
can  be  furnished  with 
an  actual  spindle  ca- 
pacity of  %  inch,  while 
the  %-inch  machines 
can  be  provided  with 
actual  spindle  capaci- 
ties of  %  inch  or  % 
inch,  the  length  of  the 
milling  stroke  in  both 
cases  being  standard. 
The  spindles  run  at 
very  high  speed  to  give 
the  proper  cutting  speed 
for  any  size  of  bar 
within  the  capacity  of 
the    machines.     Fig.    4 
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Fig.   2.     Machii 


and  the  accompanying 
table  show  typical 
classes  of  work  for 
which  this  nnchine  is 
adapted,  and  the  rate  of 
production  which  can 
be  attained  in  manufac- 
turing these  parts  from 
brass  or  steel. 

The  machine  is  de- 
signed to  handle  a  great 
variety  of  work  and  is 
capable  of  completely 
finishing  the  parts 
which  it  produces.  It 
performs  in  one  opera- 
tion what  is  almost  uni- 
versally done  in  two, 
and  without  any  ad- 
ditional time  being  re- 
quired. Simultaneously 
with  the  working  of  the 
regular  turret  and 
cross-slide  tools,  what  Is 
ordinarily  a  second 
operation  is  performed 
on  the  cut-off  end  of  the 
work.  In  addition 
to  the  slotting  or  slabbing  operation,  which  can  be  done  on 
either  or  both  ends,  the  cut-off  end  of  the  work  may  be 
shaved,  counterbored,  drilled,  reamed  or  chamfered,  thus 
completely  finishing  the  piece  ready  for  use.  The  finished 
work  is  ejected  into  a  compartment  separate  from  the  chips. 

The  simplicity  of  the  design  and  accessibility  of  all  parts 
of  Cleveland  "automatics"  are  well  known  throughout  the 
manufacturing  world;  for  this  reason  they  are  particularly 
easy  to  operate,  and  the  new  Model  G  machine  is  no  excep- 
tion to  this  rule.  The  machine  is  constructed  on  similar 
lines  to  the  regular  plain  machine  of  this  company's  manu- 
facture, all  movements  being  controlled  by  direct  acting  cams 
which  are  of  the  drum  type,  and  extremely  simple  to  make. 
A  standard  set  of  cams  is  furnished  with  each  machine,  by 
means  of  which  any  job  within  the  capacity  of  the  machine 
may  be  produced;  and  cams  of  various  shapes  may  be  quickly 
made  for  a  variety  of  work.  Figs.  1,  2  and  .■!  show  the  dif- 
ferent combinations  of  attachments  which  are  available.  Fig. 
1  shows  the  full  attachment  machine  which  is  capable  of  com- 
pletely finishing  both  ends  of  the  work,  as  previously  de- 
scribed. Fig.  2  illustrates  the  same  machine  without  the  slot- 
ting attachment  and 
without  the  secondary 
spindle  for  performing 
operations  on  the  cut-off 
end  of  the  work.  Fig. 
3  shows  the  machine 
with  the  turret  mechan- 
ism removed,  which  can 
be  done  In  a  few  min- 
utes, thus  converting  It 
Into  a  most  servlceablr- 
machine  for  plain  work, 
with  a  milling  capacity 
of  r>V,,  Inches  long  for 
the  ^Inch  machine, 
and  10  Inches  long  for 
the   N«-lnch   machine. 

In  Fig.  l.A  l.q  the  slot- 
ting attachment,  and  B 
the  shaving  nttnchmcnt 
carrying  a  secondary 
revolving  spindle  for 
finishing  the  cut-off  end 
of  the  work.  This  spin- 
dle \n  driven  by  a  belt 
direct  from  the  rotinter- 
shaft  on  the  •%lnch 
machine,  and  by  gears 


shown  in  Fig.   1   without  Slotting  Attachment   and   S 
for   performing   Operations 


from  the  main  spindle 
on  the  %-inch  machine. 
The  work  is  carried  to 
the  slotting  and  shav- 
ing attachments  by  a 
conveyor  held  in  the 
turret  C.  this  conveyor 
being  fitted  with  a 
spring  collet  which 
grips  the  work  just  as 
it  is  separated  from  the 
bar.  The  shaving, 
countcrboring.  drilling, 
reaming  or  chamfering 
on  the  cut-off  end  of  the 
work  is  performed  dur- 
ing the  time  the  regular 
turret  and  cross-slide 
tools  are  doing  their 
work,  so  that  the  piece 
is  finished  all  over  in 
the  same  length  of  time 
that  would  ordinarily 
be  consumed  in  the  first 
operation.  Double  cross- 
slides  are  provided,  the 
front  and  rear  slides 
having  independent  con- 
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Cut-off  End  of   Worli 

trol.  Forming  tools  may  be  carried  on  each  of  these  slides 
and  both  tools  may  operate  at  the  same  time  or  independently 
as  desired,  the  cutting  off  being  accomplished  by  means  of  a 
tool  held  in  arm  D  which  swings  down  from  above  and  cuts 
off  the  work.  This  in  lependent  cut-off  attachment  in  no  way 
interferes  with  any  of  the  other  tools  either  on  the  cross-slide 
or  in  the  turret. 

The  turret  head  /,'  is  carried  on  a  longitudinal  slide  which 
receives  its  motion  from  the  hardened  steel  cams  on  the  drum 
/■'.  There  is  a  cam  for  each  turret  tool  and  the  stroke  of  the 
turret  may  vary  to  suit  the  length  of  cut  required  by  each 
tool.  In  Fig.  3  G  is  the  bracket  carrying  a  roll  upon  which 
the  tool  feed  cams  operate.  This  bracket  is  adjustable  along 
the  top  of  the  slide  II  to  any  position,  and  the  turret  may 
thus  be  adjusted  close  to  or  away  from  the  chuck  hood  /  to 
suit  short  or  long  work.  The  indexing  of  the  turret  from 
one  hole  to  the  next  consumes  but  1/5  second  and  is  entirely 
independent  of  the  longitudinal  position  of  the  turret.  This 
is  accomplished  by  means  of  five  cams  J  mounted  on  the  end 
of  the  turret  cam  drum  F.  which  may  be  adjusted  to  any 
position   around   the   drum.  »Any  number  of  holes   may  be 

skipped  when  not 
needed,  thereby  saving 
the  time  ordinarily  con- 
s  u  m  e  d  by  the  idle 
stroke  of  the  turret,  and 
all  movements  of  the 
turret  are  under  such 
complete  control  on  ac- 
count of  the  adjust- 
ments described  that 
the  idle  movement  Is 
negligible.  The  feed  and 
iille  movement  of  the 
machine  arc  controlled 
by  cams  A"  which  are 
adjustable  to  any  po- 
sition around  the  pe- 
riphery of  the  disk  upon 
which  they  are 
moiinted. 

Feed  change  gears 
are  provided  which  en- 
able the  operator  to 
obtain  n  rate  of  feed 
suitable  for  any  kind  of 
material  which  the  ma- 
chine Is  required  to 
handle,    whether    it   be 
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brass  rod  or  steel  of  any  description.  These  change  gears  are 
mounted  at  L  and  are  covered  by  the  hinged  guard.  The 
positive  pressure  rotary  oil  pump  is  provided  with  a  self-con- 
tained overflow,  and  this  pump  delivers  a  large  volume  of 
oil  at  heavy  pressure.  A  greater  pump  capacity  than  is  actu- 
ally needed  has  purposely  been  provided.  The  distribution  of 
cutting  oil  to  the  tools  has  been  given  much  attention  in  this 
machine,  oil  feed  being  supplied  to  each  tool  hole  in  the  tur- 
ret, allowing  a  stream  of  oil  to  be  delivered  to  the  center  of 
each  tool  wherever  practicable.  The  piping  which  conveys 
the  oil  to  the  turret  tools  is  shown  at  A',  and  individual 
streams  of  oil  are  also  supplied  to  the  slotting  saw,  the  tool 
held  in  the  shaving  spindle  and  the  cross-slide  tools.  This 
individual  stream  system  allows  the  highest  speeds  and 
feeds  to  be  employed  and  increases  production  to  a  wonderful 


or  change  the  shape  of  the  cams.  4.  All  attachments  are 
easily  placed  in  position  and  just  as  easily  removed.  5.  The 
turret  indexing  mechanism  is  extremely  simple;  it  indexes 
from  one  hole  to  the  other  in  1/5  second  and  vacant  turret 
holes  may  be  skipped.  6.  An  individual  oiling  system  is  pro- 
vided which  insures  having  oil  on  the  cutting  edge  of  the 
tools  at  all  times.  7.  The  machine  can  handle  exceptionally 
intricate  work  because  of  the  various  attachments  which  can 
work  in  combination.  S.  The  work  is  separated  from  the  chips 
in  all  cases  where  the  parts  to  be  made  are  not  over  1%  inch 
long  on  the  %-inch  machine  and  2  inches  on  the  %-inch 
machine.  9.  A  second  operation  is  done  away  with  on  almost 
any  shaped  piece,  because  of  the  shaving  attachment.  10. 
The  machine  is  convertible  from  a  turret  to  a  plain  machine 
and  vice  versa.  11.  It  is  possible  to  slot  both  ends  of  a  piece 
if  desired.  12.  The  length  of  the  turret  stroke  and  the  rate  of 
feed  are  variable  to  suit  each  tool  held  in  the  turret. 


BRAZING  STELLITE  TO  MACHINE  STEEL 

The  high  cost  of  stellite  has  in  many  cases  made  it  out 
of  the  question  to  use  tools  made  entirely  of  this  metal,  while 
its  brittleness  has  been  a  drawback  in  holding  stellite  bits  in 
tool-holders  fitted  with  the  usual  form  of  set-screw  for  holding 
the  bit  in  place.  In  order  to  overcome  the  difficulties  result- 
ing from  these  two  causes,  the  Ready  Tool  Co.,  654  Main  St., 
Bridgeport,  Conn.,  has  been  conducting  experiments  in  the  at- 
tempt to  either  weld  or  braze  a  small  stellite  cutter  to  a  ma- 
chine steel  shank.  Obviously  this  would  be  the  means  of  over- 
coming the  difficulties  which  the  high  cost  and  brittleness  of 
stellite  have  thrown  in  the  way  of  its  practical  application. 
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Fig.    4.     Typical   Examples   of  Work   done   on  Model   G    "Automatic."      Hate  of   Production  for   each   Piece   is   given  in   Accompanying   Table 


extent.  The  balanced  chuck  operating  fingers  0  at  the  rear 
of  the  spindle  insure  prompt  opening  and  closing  of  the  chuck, 
regardless  of  how  high  the  spindle  speed  may  be. 

The  machine  may  also  be  equipped  with  a  high  speed  drill- 
ing attachment,  giving  the  correct  speed  for  any  drill  regard- 
less of  how  small  its  diameter  may  be.  This  attachment  may 
easily  be  applied  to  the  machine  at  any  time  in  a  few  minutes. 
On  all  machines,  the  hardened  tool  steel  stud  on  which  the 
turret  is  mounted  is  made  with  a  hole  through  the  center, 
ground  to  exact  size  ready  to  receive  the  driving  shaft  of  the 
attachment.  The  revolving  drill  holder  is  held  in  one  of  the 
tool  holes  in  the  turret  and  gears  connect  this  holder  with 
the  central  driving  shaft.  One  or  more  revolving  holders 
may  be  used  at  the  same  time,  all  being  driven  from  the  cen- 
tral shaft.  In  cases  of  deep  drilling,  the  drill  may  be  backed 
out  several  times  to  clear  the  chips.  This  machine,  which  Is 
exceptionally  universal  and  adapted  to  all  classes  of  work,  is 
capable  of  holding  sizes  to  within  0.0005  inch  on  the  diameter 
and  length,  and  will  give  continuous  service  with  little  atten- 
tion on  account  of  its  extreme  simplicity. 

The  following  is  a  summary  of  the  important  features  of 
this  machine:  1.  All  working  parts  are  readily  accessible. 
2.  Setting  up  and  changing  from  one  Job  to  another  is  ex- 
tremely simple.    3.  It  does  not  require  any  great  skill  to  make 


A  great  many  kinds  of  brazing  material  and  fluxes  were  tried 
and  various  methods  of  welding  were  experimented  with,  but 
these  proved  unsuccessful  for  a  long  time.  It  seemed  to  be 
impossible  to  find  any  brazing  material  that  would  hold  to 
stellite,  the  brass  of  the  spelter  rolling  off  as  if  the  stellite 
had  been  greased.  Welding  was  found  no  more  satisfactory 
owing  to  the  rapid  expansion  and  contraction  which  took 
place  in  the  metal,  and  also  to  the  fact  that  when  melted  by 
the  oxy-acetylene  flame  stellite  becomes  alloyed  with  the 
steel  so  as  to  seriously  impair  its  cutting  efficiency. 

After  many  months  of  experimenting  it  was  found  that  a 
number  of  factors  were  responsible  for  the  lack  of  success 
which  had  accompanied  the  attempt  to  secure  stellite  to  steel 
by  the  methods  referred  to.  All  of  these  factors  were  im- 
portant and  all  of  them  had  to  be  taken  into  consideration 
before  the  difficulty  was  finally  overcome.  In  the  first  place 
a  special  brazing  material  was  necessary  and  this  material 
had  to  be  used  in  conjunction  with  a  special  brazing  flux.  In 
addition  to  this,  it  was  found  necessary  to  heat  the  work  to  a 
certain  specified  temperature  in  order  to  get  the  spelter  to 
flow  properly,  and  at  the  same  time  not  to  penetrate  into  the 
stellite  tool.  After  this  information  had  been  obtained  it 
was  found  possible  to  braze  stellite  bits  onto  machine  steel 
shanks  with  perfectly  satisfactory  results. 
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FAY  &  SCOTT  BALANCING  MACHINE 
The  accompanying  illustration  shows  a  combination  bal- 
ancing and  drilling  machine  built  by  Fay  &  Scott,  Dexter, 
Maine.  The  combination  in  a  single  machine  of  means  for 
testing  the  balance  of  a  wheel  and  then  drilling  to  correct 
for  any  error  in  balance  is  naturally  the  means  of  greatly 
increasing  the  speed  at  which  this  work  can  be  done.  Where 
a  plain  balancing  machine  is  used  in  connection  with  the  drill 


Fay    &    Scott    Combination    Balancing    and    Drilling    Machine 

press,  it  is  obviously  necessary  to  first  determine  the  "heavy 
side"  of  the  wheel  and  then  take  the  wheel  to  the  drill  press 
on  which  the  excess  metal  is  removed.  But  as  great  care 
must  be  taken  to  avoid  removing  too  much  metal,  it  is  gen- 
erally necessary  to  shift  the  work  back  and  forth  between 
the  balancing  machine  and  drill  press  several  times.  Using 
this  machine  a  man  can  balance  forty  flywheels  in  ten  hours. 
On  the  new  Fay  &  Scott  balancing  machine,  the  mandrel 
carrying  the  wheel  to  be  balanced  is  supported  on  hardened 
steel,  knife-edge  disks  6  inches  in  diameter.  These  disks 
are  mountod  in  ball  bearings  so  that  they  turn  very  freely 
to  show  slight  errors  in  the  balance  of  the  work.  The  bed 
of  the  machine  is  of  box  section  and  carries  a  tailstock,  which 
may  be  adjusted  for  flywheels  of  different  face  widths.  The 
position  of  the  headstock  is  fixed.  The  drill  spindle 
has  an  in  and  out 
movement  of  4  inches, 
this  movement  being 
controlled  by  a  rack  and 
pinion  and  operated  by 
hand.  A  steadyrest  is 
mounted  on  the  tall- 
stock,  opposite  the  drill- 
ing spindle  In  tho 
headstock;  this  steady- 
rest  Is  screwed  up 
against  the  flywhrel  be- 
fore the  drilling  opera- 
tion Is  started,  thus 
holding  the  wheel  firm- 
ly In  place.  The  ca- 
pacity of  the  machine 
Is  for  flywheels  up  to  42 
Inches  In  diameter,  and 
the  minimum  diameter 
of  wheel."!  that  cjin  be 
drilled  Is  IS  Inches 
Thf  vertical  adjustmeot 
of  the  drill  head  Is  14'i 
Inches.  The  machine  oc- 
cupies a  floor  space  of 
6»    by     25     Inches     and 

weighs    nOO    pO\indS.  ■printSdil    Car.wh«<-I    Orln<1<>r    fa 


SPRINGFIELD   CAR -WHEEL   GRINDER 

The  latu.st  addition  to  the  line  of  grinding  machines  made 
by  the  Springfield  Mfg.  Co.,  Bridgeport,  Conn.,  consists  of  the 
No.  5  car-wheel  grinder  which  is  illustrated  and  described  here- 
with. In  designing  this  machine  particular  attention  has  been 
paid  to  the  development  of  structural  features  capable  of  with- 
standing the  hard  usage  to  which  machines  of  this  type  are 
subjected,  and  to  the  development  of  a  design  in  which  all 
operating  mechanism  is  readily  accessible.  The  machine  is 
suitable  for  grinding  steel  or  chilled  cast-iron  wheels  mounted 
on  axles  of  standard  gage,  the  capacity  being  for  wheels  from 
28  up  to  44  inches  in  diameter.  The  grinding  or  truing  of  a 
pair  of  car  wheels  on  this  machine  can  be  done  on  their  own 
axle  journals  or  on  dead  centers,  as  will  be  necessary  in  grind- 
ing truck  wheel  axles.  It  will  be  seen  from  the  illustration 
that  the  machine  is  self-contained  and  driven  by  one  belt 
from  a  main  lineshaft;  or  by  an  individual  motor  according 
to  the  requirements  of  different  users.  An  important  point 
i.s  that  a  crane  can  pass  over  the  machine  to  lift  the  wheels 
in  and  out. 

A  clutch  operated  by  hand  levers  from  either  side  of  the 
machine  facilitates  stopping  the  car  wheel  axle  instantly  at 
a  point  where  the  opening  or  gap  in  the  gear  is  directed  up- 
ward, thus  permitting  the  removal  of  the  axle  and  wheels. 
The  widely  spaced  driving  pinions  are  driven  by  one  common 
shaft  to  insure  their  relative  position  at  all  times,  and  also  to 
provide  for  overlapping  the  gap  in  the  driven  gear.  Three 
different  work  speeds  are  obtainable  for  rotating  the  axle, 
and  the  operation  of  the  grinding  wheel  heads  traveling 
parallel  with  the  axle  is  by  hand.  The  feed  is  also  by  hand, 
large  feed-screws  running  in  long  nuts  being  provided,  with 
the  end  thrust  taken  by  ball  bearings.  The  slide  bearings 
are  long  and  narrow  with  adjustable  taper  gibs  to  provide 
compensation  for  wear.  The  grinding  wheel  spindles  are 
driven  by  belts  from  overhead  drums,  and  automatic  tighten- 
ing idlers  insure  the  maintenance  of  the  proper  belt  tension. 
The  cone  pulleys  on  the  spindles  provide  two  changes  of  speed 
for  the  wheels,  and  the  grinding  wheel  spindles  are  carried  in 
bronze  bushed  bearings  of  ample  size.  The  heads  can  be 
swiveled  to  provide  tor  grinding  tapered  work. 

The  tailstocks  are  of  heavy  construction  and  provided  with 
large  sleeves  and  feed-screws.     As  previously  mentioned,  the 
dead  centers  are  used  for  grinding  truck  wheels  and  "wabble 
centers"  are  used  to  prevent  side  motion  when  the  wheels  are 
supported   on  the  journals  of  their  own   axles.     The  journal 
rests  are  provided  with  different  sizes  of  halt  shells  which  are 
adjustable  for  slight  differences  in  the  diameter  of  the  Jour- 
nals.   There  is  a  pump 
which    delivers   an    am- 
ple supply   of   water  to 
keep     the     work     cool, 
part   of    the    bed    bJng 
formed    into    a    supply 
tank  to  which  the  cool- 
ing   water    is    returned. 
It    will     be    seen     that 
hoods  are  provided  over 
the    wheels    which    con- 
fine the  spray,  thus  pre- 
venting   it    from    being 
thrown    onto    the    oper- 
ator and  floor.    Particu- 
lar  attention    has   been 
given  to  the  subject  of 
lubrication,    and     those 
bearings     subjected     to 
severe  service  are  ring 
oiled.     The  principal  di- 
mensions    of     the     ma- 
chine   are    as    follows: 
capaclly     for     grinding 
car  wheels  from  2.S  to  44 
inohi's      in      diameter; 
length  of  axles,  up  to  7 
int  stool  or  ChiUad  Caatiron  Whooli  d'el  10  Inches;  diameter 
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of  axle  journals  up  to  6  inches;  size  of  grinding  wheels,  18 
by  2%  by  2Vi  inches;  available  wheel  speeds,  1040  and  1350 
R.  P.  M.;  speeds  of  axle  driving  gear,  4.2,  5.3  or  6.5  R.  P.  M.; 
floor  space  occupied,  6  by  14  feet;  power  required  to  drive 
machine,  approximately  20  horsepower;  net  weight  of  ma- 
chine,  including  motor  and   accessories,   18,000   pounds. 


been  performed.  The  general  operation  of  these  machines 
is  the  same  as  that  of  the  regular  Garvin  automatic  tapping 
machines,  the  spindles  being  fitted  with  two  frictional  pulleys 
running  in  opposite  directions,  and  after  the  tap  is  once 
started  the  operation  is  automatic,  the  hole  being  tapped  to 


GARVIN  AUTOMATIC  TAPPING  MACHINES 

The  three  machines  shown  in  the  accompanying  illustra- 
tions are  recent  products  of  the  Garvin  Machine  Co.,  Spring 
and  Varick  Sts.,  New  York  City.  The  machine  shown  in  Fig. 
1  is  known  as  a  1-2  combination  automatic  tapping  machine; 
this  is  essentially  the  No.  2  machine  of  this  company's 
manufacture,  equipped  with  a  No.  1  auxiliary  head.  This 
combination  meets  the  demand  for  a  machine  for  tapping 
work  with  two  holes,  the  sizes  of  which  differ  to  such  an  ex- 
tent that  it  would  not  be  practical  to  have  both  heads  of  the 
same  capacity.  Referring  to  the  illustration  it  will  be  seen 
that  the  No.  1  head  can  be  operated  by  either  a  lever  or  foot 
treadle,  while  the  No.  2  head  is  operated  by  a  lever.  Each 
head  Is  independent  of  the  other.  Fig.  2  shows  a  machine 
known  as  a  No.  1-2-X  combination  automatic  tapping  machine 
which  consists  of  the  No.  1  and  No.  2-X  heads  mounted  on  a 
single  machine.  Both  heads  are  treadle  operated  so  that  both 
of  the  operator's  hands  are  left  free.  The  No.  2-X  head  of 
this  machine  is  of  greater  capacity  than  the  No.  2  head  on 
the  machine  shov/n  in  Fig.  1. 

Fig.  3  shows  a  machine  styled  the  Garvin  2-X  four-spindle 
automatic  tapping  machine.  It  will  be  seen  that  the  spindles 
are  operated  in  pairs  which  are  controlled  by  independent 
levers.  The  two  spindles  on  the  right-hand  side  of  the  ma- 
chine are  used  for  rough-tapping,  while  the  two  spindles  at 
the  left  are  reserved  for  finishing.  The  work  consists  of  a 
deep  hole  in  a  tool  steel  part,  the  material  making  it  neces- 
sary to  rough-tap  the  hole  before  finishing,  and  this  is  done 
without  requiring  the  work  to  be  set  up  a  second  time.  This 
result  is  obtained  by  the  transverse  slide  which  enables  the 
fixture  to  be  moved  along  to  bring  the  work  into  position 
under  the  finishing  spindles  after  the  roughing  operation  has 


F.   E.   WeUs   No.    10   Polishing  Machine   with   Spindle   carried 
in  Eall  Bearings 

a  predetermined  depth  which  is  controlled  by  an  automatic 
trip  which  stops  and  reverses  the  tap. 


F.  E.  WELLS  POLISHING  AND  GRINDING 
MACHINE 

The  No.  10  ball  bearing  polishing  machine  illustrated  here- 
with is  a  recent  addition  to  the  line  of  F.  E.  Wells  &  Son  Co., 
Greenfield,  Mass.     This  machine  is  designed  to 
be  driven  from  a  shaft  attached  to  the  ceiling 
of   the    floor    beneath   that    on    which    the    ma- 


Fig.   3.     Garvin  No.  2-X  Combinatic 
Automatic  Tapping  Machine 


424 


MACHINERY 


January,  1915 


chine  is  set  up.  but  in  the  case  of  single-story  buildings, 
the  driving  shaft  may  be  placed  in  a  trench  and  its  bear- 
ings supported  by  floor  stands.  Having  the  belt  com- 
pletely enclosed  in  this  way  is  an  important  means  of  pro- 
viding for  the  safety  of  the  operator.  The  idler  pulley  for 
tightening  the  belt  when  it  is  required  to  s.tart  the  machine 
is  located  inside  the  bed.  This  pulley  is  operated  by  the 
handle  seen  at  the  side  of  the  machine,  which  is  raised  to 
bring  the  idler  into  contact  with  the  belt  to  engage  the 
drive;  and  to  stop  the  machine,  it  is  merely  necessary  to 
lower  the  handle.  The  spindle  runs  in  SKF  ball  bearings 
which  are  carefully  enclosed  to  provide  for  the  exclusion  of 
dust  and  grit.  When  so  desired,  tapored  bronze  bearings 
which  are  ring-oiled  may  be  supplied  in  place  of  hall  bearings. 
This  machine  is  also  equipped  for  grinding,  in  which  case 
the  spindle  is  shorter  so  that  the  grinding  wheels  are  located 
close  to  the  bearings.  The  principal  dimensions  of  the  ma- 
chine are  as  follows:  diameter  of  spindle,  I'i  inch;  height  of 
spindle  from  floor,  36  inches;  size  of  base,  17  by  22  inches; 
and  net  weight  of  machine,  510  pounds. 

A  No.  11  ball  bearing  grinding  machine  is  another  recent 
product  of  this  company.  This  is  similar  to  the  No.  10  ma- 
chine except  that  it  is  arranged  to  be  driven  by  an  overhead 
belt.  As  in  the  case  of  the  No.  10  machine,  the  spindle  is 
mounted  in  SKF  ball  bearings,  this  form  of  mounting  assur- 
ing maximum  transmission  efficiency  with  a  corresponding 
reduction  in  the  cost  of  power  and  maintenance.  The  prin- 
cipal dimensions  of  this  machine  are  as  follows:  diameter  of 
spindle,  Hi  inch;  total  length  of  spindle,  sevi  inches;  pro- 
jection of  spindle  at  each  side  of  machine,  7  inches;  height 
of  spindle  from  floor,  36  inches;  and  net  weight  of  machine, 
425  pounds. 


NEHLS  PYROMETRIC  PASTE 
A  means  of  measuring  high  temperatures,  based  on  the 
same  principle  as  that  of  the  Seiger  cones,  has  recently  been 
developed  by  the  Carl  Nehl.s  Alloy  Co.,  248  Hrush  St.,  Detroit, 
Mich.  This  consists  of  different  metallic  salts  which  are 
made  up  in  mixtures  that  will  melt  at  various  specified  tem- 
peratures ranging  from  220  to  1330  degrees  C.  This  method 
of  measuring  temperatures  is  intended  to  replace  more  costly 
pyrometers  and  also  for  the  purpose  of  checking  the  indica- 
tions of  pyrometers.  For  the  latter  purpose,  the  pyrometer 
and  a  mixture  of  salts  of  a  known  melting  point  are  placed 
In  the  furnace  together.  When  the  salt  melts  it  shows  that 
the  temperature  of  the  furnace  has  reached  a  spocineil  point. 


Nflhli    "Senlinpl"    Pyromftt^ni 


.Till!  Ill''  iniliraiion  of  the  pyrometer  should  correspond; 
otherwi.te  the  instrument  \a  in  error  and  should  be  corrected 
accordingly. 

In  use,  these  metallic  salts  arc  cast  into  solid  cylinders 
7/16  Inch  In  diameter  by  3/4  Inch  in  length,  as  shown  In 
Fig.  1.  Each  cylinder  Is  wrapped  In  paper  on  which  Its 
correct  melting  temperature,  In  degrees  C,  is  marked.  For 
nil  temperntiires  below  485  degrees  C  or  9.12  degrees  F.  these 
cylinders  or  "Sentinel  pyrometers"  ns  they  are  called,  can 
be  used  In  an  air-tight  glass  tube  of  the  form  shown.  In 
this  way,  the  same  salt  can  be  used  over  and  over  again, 
but  where  this  method  is  not  feasible,  by  placing  the  cylln- 
dT  on  a  small   porcelain  saucer  the  melted  salt  Is  prevented 


Tig,    2.     Method    of   using    "Sentinel"    Psrrometers 

from  running  over  the  floor  of  the  furnace  in  which  it  is 
used. 

These  salt  mixtures  are  also  made  in  the  form  of  paste, 
a  sufficient  quantity  of  paste  to  make  several  hundred  deter- 
minations being  packed  in  a  tin,  as  shown.  Daubs  of  dif- 
ferent pastes  of  various  melting  points  can  be  placed  along 
a  steel  bar  and  inserted  in  the  furnace,  retort,  flue  or  other 
point  where  it  is  required  to  make  a  temperature  deter- 
mination, and  by  noting  which  paste  melts  and  which  does 
not,  the  temperature  may  be  determined,  this  temperature 
lying  between  the  melting  point  of  the  paste  which  does  not 
melt  and  that  of  the  paste  with  the  highest  melting  point 
which  was  reduced  to  the  liquid  state. 

In  the  heat-treatment  of  tool  steel,  paste  with  a  melting 
point  corresponding  to  the  temperature  at  which  it  is  re- 
quired to  quench  the  steel  is  selected,  and  some  of  this  paste 
is  daubed  on  the  tool,  which  is  then  placed  in  the  furnace 
and  its  temperature  raised  until  the  paste  melts.  This  shows 
that  the  steel  has  been  heated  to  the  required  quenching 
temperature  and  the  tool  is  removed  from  the  furnace  and 
plunged  into  the  oil  bath  or  other  quenching  medium.  An- 
other handy  use  of  "Sentinel"  cylinders  is  shown  In  the 
illustration  Fig.  2.  Two  tubes  or  pipes  are  plugged  at  the 
bottom  and  "Sentinel"  cylinders  of  different  melting  tem- 
Iieratures  are  dropped  into  these  tubes.  Rods  are*  then 
placed  on  the  tops  of  the  cylinders  and  when  the  furnace  has 
hoen  heated  sufficiently  so  that  the  cylinder  with  the  lower 
melting  point  fuses,  the  rod  on  that  cylinder  drops.  When 
one  rod  has  dropped  In  this  way  and  the  other  has  not,  it 
sliows  that  the  temperature  of  the  furnace  lies  between  the 
melting  points  of  the  two  salts  that  were  chosen.  This  dif- 
f(>rence  may  be  only  10  degrees.  The  method  referred  to 
Is  found  particularly  useful  in  determining  the  temperature 
of  molten  metal,  salt  bath  furnaces  and  numerous  other 
classes  of  heating  equipments. 


EDWARDS  STEEL  TRUCKS 

Ueference  to  the  acronipanying  llliisir:ilion  will  show  that 
the  Kdwards  truck  which  forms  the  subject  of  this  article  Is 
made  entirely  of  steel,  with  the  exception  of  the  handles  which 
are  steam-bent  timber.  The  axle  bearings  are  supported  by 
the  I'shapi'd  fnnue.  which  Is  one  conlinuou.'<  piece  and  gives 
the  maximum  strength  and  rigidity.  The  frame  Is  made  of 
2Mj  l>y  •%  Inch  angle  steel;  and  the  cross  bars  are  of  IVj  by 
i^  Inch  steel  T-sectlnns.  All  Joints  are  riveted,  with  the  ex- 
ception of  the  handles  and  the  axle  bearings,  which  are  boiled 
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Edwards    "General   Purpose"   Steel  Truck 

to  the  frame.  In  the  event  of  a  handle  being  broken,  a  new 
one  can  be  quickly  substituted;  but  as  the  handles  are  of 
straight  grained  wood  reinforced  with  angle  steel,  it  is  very 
seldom  that  such  an  accident  occurs.  The  handles  are  var- 
nished and  the  remainder  of  the  truck  is  painted  black.  A 
noteworthy  feature  of  the  design  is  that  the  wheels  are  lo- 
cated inside  the  body  of  the  truck  so  that  they  will  clear 
anywhere  where  there  is  room  for  the  body  of  the  truck  to 
pass. 

It  is  claimed  that  the  increased  durability  of  these  trucks 
over  those  made  of  wood  is  so  great  that  the  elimination  of 
breakage  and  upkeep  expenses  will  pay  for  the  truck  in  a 
year.  The  truck  illustrated  is  what  is  known  as  the  "general 
purpose"  truck  for  use  in  factories,  warehouses,  etc.  The 
same  form  of  construction  is  followed  in  the  "barrel  and  gen- 
eral cargo"  truck,  and  the  "cotton"  truck  made  by  this  com- 
pany. The  latter  truck  is  especially  adapted  for  handling 
bales  and  similar  heavy  packages.  Further  particulars  may 
be  had  from  the  Edwards  Mfg.  Co.,  Cincinnati,  Ohio. 


WALLS   SOLDERING   COPPER   HANDLE 

With  the  view  of  overcoming  the  difficulty  experienced 
through  the  splitting  or  burning  of  the  wooden  handles  of 
soldering  coppers,  T.  P.  Walls  Tool  &  Supply  Co.,  83  Walker 
St.,  New  York  City,  has  introduced  the  handle  which  forms 
the  subject  of  this  description.  It  will  be  seen  that  this 
handle  consists  of  a  metal  sleeve  which  projects  out  from 
the  handle  proper  that  is  made  of  wood.  This  metal  sleeve 
which  receives  the  shank  of  the  soldering  copper  is  cut  and 
formed  in  a  die  so  that  the  shank  is  a  forced  fit  in  the  sleeve 
as  shown.  Forcing  the  shank  into  the  sleeve  places  the  sleeve 
in  tension  which  gives  it  a  very  tight  grip  on  the  shank, 
it  being  claimed  that  this  grip  is  almost  as  secure  as  if 
the  two  parts  were  welded  together.  This  projecting  metal 
sleeve  protects  the  handle  from  being  burned,  while  the 
wooden  grip  prevents  it  from  getting  too  hot.  This  effect 
is  further  augmented  by  the  hollow  handle  which  allows  air  to 
circulate  through  it.  Handles  of  this  type  are  made  in  three 
sizes,  known  as  Ncs.  1,  2  and  3,  which  have  capacities  for 
soldering  copper  rpneing  from  1  to  6  pounds  in  weight. 


-,_pa^^^^^^^^WALLS^^^_^^^_^ 

^^^     /                  rnrinra  wflfuni  c 
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MOTOR  DRIVE  FOR  CINCINNATI  PLANER 
In  the  January,  1909,  number  of  Machinery,  reference  was 
made  to  a  22-inch  planer  which  was  then  a  new  product  of 
the  Cincinnati  Planer  Co.,  Cincinnati,  Ohio.  This  company 
now  makes  announcement  of  a  machine  of  quite  similar  de- 
sign with  the  exception  of  the  fact  that  it  is  equipped  with  the 
arrangement  of  individual  motor  drive  shown  in  the  accom- 
panying illustration.  The  machine  is  entirely  self-contained 
and  completely  wired  in  conduit;  and  the  starting  box  is 
attached  as  shown  in  the  illustration,  making  a  very  neat 
and  simple  installation.  The  upper  driving  shaft  runs  in 
bronze  bushed  ring-oiled  bearings  which  are  fastened  to  a 
top  plate  that  carries  the  motor  and  starting  box.  This 
makes  the  drive  a  complete  unit,  and  mounting  the  starting 
box  at  the  extreme  end  of  the  plate — on  the  outside  of  the 
belts — eliminates  the  necessity  of  reaching  between  the  belts 
to  start  the  machine — a  practice  which  may  result  in  injury 
to  the  operator.     All  gears  are  also  adequately  covered. 

The  bed  is  bored  to  receive  the  driving  shaft  bearings 
which  are  internally  ground.  The  loose  pulleys  are  bushed 
with  self-oiled  bronze  bearings,  and  micrometer  collars  are 
provided    for   both    the    horizontal    and    vertical    feeds.      The 


for   Cincinnati   Planer 


large  feed  gear  at  the  end  of  the  rail  is  of  improved  design 
in  which  the  flat  spring  and  pawl  have  been  dispensed  with. 
Nothing  but  the  operating  handle  is  exposed.  Because  of  the 
ease  of  manipulation  and  rapidity  of  operation,  this  machine 
is  especially  adapted  for  manufacturing  small  duplicate  parts, 
as  well  as  the  ordinary  run  of  planer  work.  It  is  also  par- 
ticularly well  suited  to  the  requirements  of  trade  and  tech- 
nical schools. 


T.    p.    Walls   Soldering   Copper  Handle   not   easily   burned   or   broken 


LANGELIER   SEMI-AUTOMATIC    MULTIPLE 
TAPPING  MACHINE 

The  No.  2  semi-automatic  multiple  spindle  tapping  machine 
illustrated  in  Figs.  1  and  2  is  one  of  the  recent  additions  to 
the  line  of  the  Langelier  Mfg.  Co.,  Providence,  R.  I.  This  ma- 
chine is  adapted  for  tapping  practically  any  number  of  holes 
grouped  within  a  five-inch  circle  and  arranged  on  almost  any 
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layout.  Ample  power  is  provided  for  driving  as  many  as  six- 
teen iji-'nch  taps,  or  their  equivalent,  in  cast  iron.  The  ma- 
chine is  semi-automatic  in  operation  and  may  be  readily  at- 
tended by  the  same  grade  of  help  usually  employed  to  operate 
single  spindle  tapping  machines,  as  the  duties  of  the  operator 
are  reduced  to  merely  placing  the  work  to  be  tapped  in  the 
locating  fixture,  starting  the  machine  by  tripping  the  foot 
treadle  and  then  removing  the  finished  work.  In  addition  to 
the  multiple  head  furnished  with  each  complete  machine,  ad- 
ditional heads — each  having  a  different  layout  of  spindles — • 
can  be  used  interchangeably,  so  that  the  machine  is  adapted 
for  tapping  a  great  variety  of  parts. 

The  tapping  spindles  are  of  the  crank  type,  driven  from  a 
common  driving  plate  without  gearing;  and  the  spindle  driver 
is  carefully  balanced  to  eliminate  practically  all  noise  and 
vibration  when  the  taps  are  running  at  their  normal  cutting 
speed.    The  spindles  are  machined  from  solid  alloy  steel  bars, 


FifT.    1.     Front  View   of  Lan^elier  Fig.    2.     Side    View    of    l»ngclicr 

No.  2  Scmi-Rutomatio  Tipping  Tapping  Machine  showing 

Machine  Arrangement  of  Drive 

after  which  they  are  heat-treated  and  carefully  ground  to 
size.  The  chucks  were  designed  by  the  Langeller  Mfg.  Co.  for 
taking  straight-shank  tanged  taps.  The  spindles  are  located 
with  extreme  accuracy  on  fixed  centers  arid  run  in  hard  phos- 
phor-bronze bushings.  Kach  spindle  is  fitted  with  a  special 
compensating  device  which  allow:!  individual  taps  to  follow 
their  own  leads;  and  by  this  means  every  hole  is  tapped  with 
clean  rut  threads.  This  compensating  feature  also  permits  of 
simultaneously  operating  taps  ot  different  pilches,  and  insures 
uniformly  accurate  and  interchangeable  work.  Each  tap  is 
kept  properly  lubricated  by  letting  a  thin  film  of  oil  run  down 
>o  it,  the  oil  for  thi.^  purpose  being  delivered  from  the  reser- 
voir casing  which  is  damped  around  the  multiple  head.  Oil 
Is  delivered  to  the  caning  from  the  large  oil  reservoir  nt  the 
right-hnnd  side  of  the  machine. 

The  machine  proper  consists  of  a  rigid  cast-iron  column 
which  Is  moiinteil  on  a  table  supported  by  legs  ot  the  form 
shown.  This  rolumn  carries  the  main  vertical  spindle  which 
drives  (he  tapping  head.  The  main  spindle  Is  driven  thro<igh 
spiral  and  spur  gearing  by  n  set  of  three  grooved  pulleys 
mounted  side  by  side  at  the  hack  of  the  machine  near  the 
top.  the  nrrnngement  being  clearly  shown  In  Fig.  2.  These 
pulleys  are  grooved  to  receive  a  '^Inch  built-up  round  leather 
belt,  this  form  of  bell  being  adopted  because  11  permits  of  a 
very  sharp  reversal  of  the  taps  without  shock;  and  also  he- 
cause  the  amount  of  floor  space  occupied  by  the  machine  Is 
less  when  using  a  round  belt  than  would  be  the  case  If  a  flat 
belt  w>re  employed.    The  inner  of  the  three  pulleys  drives  the 


taps  forward  and  actuates  the  mechanism  which  raises  the 
table  at  the  proper  rate  for  the  pitch  of  taps  which  are  being 
used.  The  outer  pulley  reverses  the  taps,  and  also  lowers  the 
table  at  twice  the  tapping  feed.  When  the  taps  are  clear  of 
the  work  or  jig,  the  machine  is  stopped  automatically  and  the 
operator  is  given  just  sufficient  time  to  take  out  the  tapped 
piece  and  replace  it  with  a  fresh  blank.  The  belt  is  then 
shifted  mechanically,  driving  the  taps  forward  and  feeding 
the  table  up,  this  cyclo  of  operations  being  repeated  over  and 
over  and  timed  to  secure  the  grer.test  practical  tapping  speed. 
The  middle  one  ot  the  three  grooved  pulleys  is  an  idler  or 
loose  pulley  to  which  the  belt  is  shifted  to  stop  the  machine. 
The  shifting  of  the  belt  is  controlled  by  a  pilot  gear  which 
derives  its  motion  from  the  change  gears  shown  at  the  left- 
hand  side  ot  the  machine  in  Fig.  1.  T-slots  are  provided  on 
this  pilot  gear  which  carry  adjustable  dogs  that  operate  the 
belt  shifting  fork.  One  dog  simply  shifts  the  belt  to  the  idle 
pulley  and  .stops  the  macliine.  The  other  dog  shifts  the  belt 
to  the  outside  pulley  and  reverses  the  motion  of  the  taps  and 
table.  Adjustable  stops  are  provided  which  may  be  accurately 
set  to  prevent  loss  of  time  from  over-travel. 

To  start  the  machine  the  operator  simply  trips  th3  toot 
treadle.  This  shifts  the  belt  from  the  center  or  loose  pulley 
to  the  inner  or  driving  pulley  and  at  the  same  time  places 
the  licit  shifter  in  position  to  be  engaged  by  the  reversing  dog 
which  shifts  the  belt  to  the  outer  or  reverse  pulley.  The  po- 
sition of  the  dog  which  shifts  the  belt  to  the  loose  pulley  is 
fixed,  but  the  reverse  dog  is  set  to  suit  the  thickness  of  the 
work  which  is  to  be  tapped.  On  the  inside  face  of  the  pilot 
gear  which  carries  the  tripping  dogs  there  is  a  face-cam  which 
actuates  the  rise  and  fall  of  the  table,  this  movement  of  the 
table  corresponding  with  the  pitch  and  speed  ot  the  taps. 
When  it  is  necessary  to  place  taps  in  the  spindles  or  remove 
them,  the  knee  which  carries  the  table  must  first  be  lowered. 
The  friction  disk  is  graduated  and  after  the  change  has  been 
made  care  must  be  taken  to  bring  the  pointer  back  to  the 
same  graduation  on  the  disk  in  order  to  bring  the  table  back 
to  its  original  position.  The  principal  dimensions  of  the  ma- 
chine are  as  follows:  maximum  distance  between  table  and 
tapping  chucks,  5  inches;  distance  from  center  ot  main  driv- 
ing spindle — which  coincides  with  the  center  of  the  tapping 
head — to  the  face  of  the  column,  S'lj  inches;  diameter  ot  driv- 
ing pulley.  9  inches;  power  developed  by  driving  motor.  V4 
liorsepower;  diameter  ot  grooved  pulley  on  motor  spindle,  5% 
inches;  total  height  of  machine,  fit  inches;  floor  space  oc- 
cupied, 22  by  20  inches;  height  of  table  from  floor,  44  inches; 
and  size  of  table.  5  by  S  inches. 

LANDIS    CHASER   GRINDER 

The  chaser  grinder  which  is  illustrated  and  described  here- 
with has  recently  been  perfected  by  the  Landls  Machine  Co., 


Fig.    1.     Linriii     Thmding-die    Cbaior     Orini)f> 
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Fig.    2.     Close    Side    View    of    Grinder    Head 

Inc.,  Waynesboro,  Pa.,  for  grinding  thread-cutting  dies,  tlie 
machine  being  particularly  adapted  for  grinding  the  threading 
die  manufactured  by  the  Landis  Machine  Co.  The  machine 
is  duplex  in  that  it  is  equipped  with  an  attachment  for  grind- 
ing all  sizes  of  Landis  chasers,  and  a  device  for  sharpening 
the  disk  cutters  of  roller  pipe-cutting  machines.  It  may  also 
be  used  to  advantage  in  grinding  lathe,  planer  and  shaper 
tools. 

The  chaser  grinding  attachment  has  adjustment  in  both 
horizontal  and  vertical  planes  with  suitable  graduations  for 
controlling  the  lead  and  rake  angles.  Both  the  transverse 
and  longitudinal  feeds  are  in  horizontal  planes,  which  is  a 
feature  that  tends  toward  increased  accuracy.  The  table  is 
gibbed  at  both  sides  and  finished  with  an  overhang  to  protect 
the  guides  from  emery  dust. 

The  disk  cutter  grinding  attachment  is  also  adjustable 
vertically  and  horizontally  and  is  operated  by  hand.  An  ad- 
justable rest  is  also  provided  to  facilitate  handling  miscel- 
laneous work.  The  rigid  construction,  guarded  wheels,  ease 
with  which  the  machine  can  be  operated,  and  its  universal 
adaptability  are  features  which  will  commend  this  machine 
to  the  attention  of  the  experienced  mechanic. 


INGERSOLL-RAND   PORTABLE   AIR 
COMPRESSOR 

The  small  portable  air  compressor  driven  by  a  gasoline  en- 
gine, which  is  illustrated  and  described  herewith,  has  been 
developed  by  the  Ingersoll-Rand  Co.,  11  Broadway,  New  York 


City,  to  meet  the  requirements  of  industries  that  use  com- 
pressed air  in  small  quantities.  The  equipment  is  especially 
intended  for  the  use  of  contractors  who  have  temporary  work 
requiring  the  use  of  air  tools.  The  compressor  being  portable 
and  self-contained,  is  admirably  adapted  for  this  class  of  ser- 
vice. It  is  driven  by  a  single-cylinder  gasoline  engine  which 
is  direct-connected  to  the  compressor  with  both  pistons  work- 
ing on  the  same  crankshaft.  The  engine  is  of  the  two-cycle 
type,  its  design  following  closely  along  the  lines  of  standard 
marine  engines.  The  air  compressor  is  the  Ingersoll-Rand 
Co.'s  standard  type  known  as  the  "Imperial  XII,"  and  has  a 
capacity  for  delivering  45  cubic  feet  of  air  per  minute  at  a 
pressure  of  90  pounds  per  square  inch.  Cooling  is  provided 
for  by  a  gear-driven  pump  and  an  automobile  type  radiator 
which  serves  both  the  compressor  and  gasoline  engine 
cylinders. 

The  frame,  axles  and  wheels  of  the  truck  are  of  steel,  and 
the  front  axle  is  connected  to  the  frame  by  a  swivel  connection 
to  provide  for  turning  corners,  etc.,  while  sufficient  vertical 
movement  is  provided  to  accommodate  the  wheels  to  inequali- 
ties of  the  road  over  which  the  truck  is  pulled  without  strain- 
ing the  frame.  The  air  receiver  is  tested  to  300  pounds  per 
square  inch  and  fitted  with  a  safety  valve,  pressure  gage  and 
the  necessary  piping  outlets,  etc.  The  receiver  is  mounted  at 
one  end  of  the  frame  and  a  gasoline  tank  with  a  capacity  of 
15  gallons  is  supported  on  top  of  the  tool-box  as  shown.  The 
complete  outfit  weighs  1600  pounds  and  can  be  easily  pulled 
about  by  hand,  although  it  may  be  fitted  with  thills  and 
single-tree  for  hitching  a  horse  to  haul  it  about,  if  desired. 


Ingorsoll-Rand 


ATLAS  ARBOR  PRESS  FOR  AUTOMOBILE 
WORK 

The  Atlas  Press  Co.,  314  North  Park  St.,  Kalamazoo,  Mich., 
which  is  the  successor  to  the  G.  T.  Eames  Co.,  has  recently 
placed  upon  the  market  a  No.  26  and  a  No.  2S  arbor 
press  which  are 
particularly  adapted 
for  automobile 
work.  The  design 
and  construction  of 
these  presses  has 
been  worked  out  in 
a  way  to  combine 
high  power  and 
rigidity.  Several 
improvements  have 
been  applied,  among 
which  the  follow- 
ing may  be  men- 
tioned. The  swing- 
ing plate  over  the 
opening  in  the  base 
of  the  press  may  be 
instantly  adjusted 
for  any  size  of 
work ;  the  bearing 
on  the  ram  is  ex- 
ceptionally long; 
and  the  front  of  the 
press  is  accessible 
from  any  point.  A 
lock  is  provided  on 
the  ram  so  that  it 
may  be  held  in  any 
desired  position. 
The  rigid  construc- 
tion of  these  presses  makes  them  well  suited  for  handling 
Heavy  work   in  auLomobile  factories,  repair  shops,  etc. 

SIPP  MACHINE  CO.'S  SENSITIVE   DRILL 
PRESS 

In  using  many  sensitive  drill  presses,  where  the  variation 
in  the  size  of  the  holes  to  be  drilled  is  such  that  frequent 
changes  must  be  made  in  order  to  obtain  the  proper  cutting 
speed   in  each   case,  a  considerable  loss  of  time  is   inevitable 
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in  shifting  the  belt;  and  the  elimination  of  this  difficulty 
has  been  given  careful  consideration  in  designing  the  line  of 
sensitive  drill  presses  which  have  recently  been  placed  upon 
the  market  by  the  Sipp  Machine  Co.,  Paterson,  N.  J.  Re- 
ferring to  the  illustration,  it  will  be  seen  that  there  is  a  pair 
of  four-step  cone  pulleys  at  the  top  of  the  machine,  and  the 
belt  is  shifted  to  any  of  the  steps  on  these  pulleys  by  turn- 
ing the  small  crank  handle  which  will  be  seen  at  the  front 
of  the  head.  This  handle  rotates  over  an  index  dial  which 
is  graduated  to  show  the  number  of  revolutions  per  minute  at 
which  the  spindle  runs  with  the  belt  on  each  of  the  cone  pul- 
ley steps.  The  speed  changes  obtained  in  this  way  cover  a 
range  which  provides  suitable  speeds  for  drills  from  the 
smallest  up  to  29/32  inch  in  diameter;  and  the  driving  pulley 
may  be  arranged  to  run  at  380  revolutions  per  minute  for 
driving  carbon  steel  drills,  or  at  525  revolutions  per  minute 
when  high-speed  drills  are  to  be  used  in  the  machine. 

It  will  be  noticed  that  the  belt  is  perfectly  straight — with- 
out twists  or  turns — which  is  the  means  of  adding  materially 
to  its  life  as  there  are  no  excessive  strains  put  on  either 
edge  of  the  belt.  Long  idler  pulleys  on  the  slack  side  of  the 
belt  provide  for  keeping  it  at  the  proper  driving  tension. 
Convenience  of  operation  has  been  carefully  considered  in 
providing  means  of  control  for  all  parts  of  the  machine,  and 
reference  to  the  illustration  will  show  the  successful  way  in 
which    this   result   has   been    attained.      Both    the    crank    for 

raising  and  lower- 
ing the  table,  and 
the  lever  which 
operates  the  shifter 
on  the  main  driving 
belt,  are  within 
easy  reach  from 
the  front  of  the 
machine  so  that 
there  is  no  need 
for  the  operator  to 
leave  the  working 
position. 

The  spindle  is 
made  of  steel,  ac- 
curately ground  to 
size;  and  a  ball 
thrust  bearing 
takes  the  thrust  of 
the  spindle.  An 
improved  form  of 
spindle  oiling  de- 
vice in  which  th"re 
are  no  oil  holes  to 
clog  provides  ade- 
quate lubrication  at 
alf  times,  and  there 
is  an  adjustable 
stop  collar  which 
can  be  set  for  any 
retiuired  depth  of 
hole.  The  spindle 
driving  cone  pulley 
runs  on  ball  bear- 
ings which  take  the 
entire  belt  pull, 
thus  relieving  the 
spindle  from  all 
.strain.  It  has  al- 
ready been  men- 
tioned that  Idler 
pulleys  take  up  the 
slack  In  the  belt 
to  ni.Tlntatn  n  sallsfnctory  driving  tension.  One  of  these 
Idlers  Is  fixed,  while  the  other  Is  carried  on  n  swing- 
ing arm  and  Is  pressed  ngaln.it  the  slack  side  of  the  belt 
by  a  light  spring  which  maintains  the  required  belt  tension. 
It  will  be  seen  that  the  fable  Is  provided  with  an  oil  groove 
of  ample  capacity  and  that  the  sides  of  this  oil  groove  are 
Inrllnel     a    feature    which    facilitates   the    removal    of   chips. 


The  telescopic  table  elevating  screw  avoids  the  necessity  of 
boring  a  hole  in  the  floor.  The  table  is  rigidly  locked  to  the 
base  by  means  of  a  gib.  The  principal  dimensions  of  the 
machine  are  as  follows:  maximum  distance  from  table  to 
spindle  32V4  inches;  diameter  of  spindle,  "s  inch;  traverse 
of  spindle,  14%  inches;  taper  hole  in  spindle,  Morse  Xo.  2. 
These  machines  are  built  with  from  one  to  eight  spindles. 


Sipp    SrnilliT*    Drill 


NOBLE  &  WESTBROOK  MARKING  MACHINE 
A  marking  machine  for  graduating  and  numbering  beveled 
fuse  caps  in  a  single  operation,  has  recently  been  placed  on 
the  market  by  the  Noble  &  Westbrook  Mfg.  Co.,  Hartford, 
Conn.  This  ma- 
chine is  of  simple 
construction,  easy 
to  operate  and  it 
is  said  that  the  ac- 
curacy of  the  work 
is  all  that  can  be 
desired.  The  grad- 
uating die  is  car- 
ried in  a  holder 
keyed  to  the  shaft. 
As  the  mark  is 
made,  the  shaft  re- 
volves with  the  die 
and  winds  up  a 
spring  which  re- 
turns  the  work- 
holder  to  the 
proper  position  for 
marking  the  next 
piece  as  soon  as  the 
contact  of  the  die 
with  the  work  is 
broken.  The  shaft 
runs  in  adjustable 
bronze  bushings 
and  the  work  is 
held  in  the  proper 
relation  to  the  die 
by  means  of  accur- 
ately cut  gears,  the 
impression  being  obtained  through  foot  pressure  applied  by 
the  treadle.  Means  of  adjustment  are  provided  so  that  the 
depth  of  the  impression  may  be  regulated  to  0.01  inch.  This 
machine  is  not  only  suitable  for  graduating  fuse  caps,  but  it 
could  be  employed  on  any  beveled  surface,  such  as  micrometer 
collars  of  machine  tools,  etc,  It  could  also  be  used  to  put 
lettering  on  beveled  surfaces  instead  of  graduations.  The 
rate  of  output  is  very  satisfactory,  as  it  is  only  necessary  to 
turn  the  handwheel  once  to  complete  marking  the  work. 


ECLIPSE  ROLLER  BEARING  DRILL  CHUCK 
A  rollerln'aring  drill  chuck  which  can  be  tightene<i,  ready 
to  start  drilling,  with  the  thumb  and 
forefinger,  without  requiring  the  use  of 
a  key  or  wrench,  is  the  latest  product  of 
the  Eclipse  Machine  Co.,  lOlmira,  N.  Y. 
The  saving  of  time  effected  through  the 
use  of  a  chuck  of  this  kind  on  high- 
speed drilling  machines,  screw  machines 
and  other  machines  of  which  hard  ac- 
curate work  Is  required  will  be  evident 
without  requiring  any  detailed  discus- 
sion of  this  feature.  As  tightened  ready 
to  start  drilling,  the  chuck  takes  a  grip 
on  the  drill  which  effectually  overcomes 
till-  possibility  of  Its  dropping  out  from 
vibration;  and  then  wlien  the  drilling 
operation  begins,  the  jaws  are  tightened 
automatically  by  the  resistance  of  the 
cut  so  that  the  grip  Is  always  propor- 
tional to  the  severity  of  the  work  heing 
done   by    the   drill.      After    the   drilling 
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operation  has  been  finished  and  it  is  required  to  re- 
move the  drill,  the  chuck  opens  without  noticeable  re- 
sistance. 

Having  explained  the  features  of  this  tool  so  far  as  its 
use  is  concerned,  we  will  turn  our  attention  to  the  way  in 
which  it  operates.  The 
shank  A  may  be  either  a 
straight  or  Morse  taper,  ac- 
cording to  the  requirements 
of  the  machine.  Referring 
to  the  cross-sectioual  view 
shown  in  Fig.  2,  it  will  be 
seen  that  the  shank  enters 
a  socket  in  the  head  B. 
Through  the  opposite  end  of 
this  head  there  is  a  hole 
which  is  tapped  to  receive 
the  threaded  shank  of  the 
thrust  member  C,  which  has 
three  grooves  cut  in  it  to  re- 
ceive projections  D  on  the 
upper  ends  of  the  chuck 
jaws.  It  will  be  noticed  that 
the  mechanism  is  enclosed 
by  the  chuck  body  E,  the 
ring  F  and  the  hood  G, 
these  three  parts  being 
screwed  together  to  form  a 
single  unit  which  surrounds 
the  chuck  mechanism,  the  body  being  grooved  to  receive  the 
jaws.  In  order  to  reduce  the  frictional  resistance,  rollers  H 
are  provided,  these  being  of  such  a  size  that  they  are  equiva- 
lent to  ball  bearings  %  inch  in  diameter.  It  will  be  seen  that 
the  outer  faces  of  the  chuck  jaws  are  tapered  to  correspond 
with  the  taper  on  the  inside  of  the  hood  G. 

When  the  operator  desires  to  put  a  drill  in  the  chuck  he 
takes  hold  of  the  knurled  chuck  body  E  between  his  thumb 
and  index  finger,  thus  holding  it  stationary.  The  shank  A 
and  head  B  which  is  secured  to  it  are  rotated  by  the  drill 
spindle  "and  this  rotation  of  the  head  B  around  the  threaded 
shank  C  results  in  forcing  down  the  thrust  member  and  chuck 
jaws.  Owing  to  the  taper  of  the  jaws  engaging  the  hood  G, 
the  jaws  are  forced  in,  thus  securing  a  grip  on  the  shank  of 
the  drill.  Then  when  the  drill  starts  cutting,  this  grip  is 
increased  according  to  the  resistance  offered  to  the  cut. 


WALTHAM    CUTTER    GRINDER 

The  cutter  grinding  machine  illustrated  in  Figs.  1  and  2, 
which  is  a  recent  product  of  the  Waltham  Machine  Works, 
Newton  St.,  Waltham,  Mass.,  is  designed  for  the  purpose  of 
grinding  all  kinds  of  angular  cutters  which  are  not  over  2% 
inches  in  diameter.  The  cutter  to  be  ground  is  clamped  in 
position  on  one  end  of  the  work-spindle,  and  an  index  plate 
is  attached  to  the  opposite  end  of  the  spindle.  This  arrange- 
ment gives  more  room  for  the  grinding  wheel  and  affords 
a  positive  means  of  indexing. 

Fig.   1  shows  the  machine  arranged  for  grinding  the  faces 


of  the  teeth  or  "gumming"  as  it  is  sometimes  called.  The 
grinding  wheel  is  carried  by  a  hardened  steol  spindle  which 
runs  in  ball  bearings.  After  the  teeth  have  all  been  ground 
on  the  face,  the  cutter  is  mounted  on  the  arbor  in  the  re- 
verse position  to  finish  the  grinding.  In  Fig.  2  the  machine 
is  shown  adjusted  for  grinding  one  angle  of  a  60-degree 
angular  cutter.  The  tooth  to  be  ground  is  on  the  center  of 
the  axis  of  the  spindle;  and  the  cutter-holding  spindle  can 
be  swlveled  in  a  vertical  plane  to  give  the  required  relief. 

The  principal  features  of  the  design  of  this  machine  are 
as  follows:  A  water  pump  and  reservoir  are  provided  to  de- 
liver a  copious  flow  of  cooling  water  to  the  tool,  and  an  ad- 
justable hood  prevents  the  water  from  being  thrown  on  the 
operator  or  floor.     The  hand  indexing  device  is  rapidly  oper- 


ated and  a  large  dial  provides  for  accurately  setting  the 
slide  to  the  required  angle.  The  grinding  slide  is  furnished 
with  adjustable  stops  in  each  direction,  and  this  slide  also 
carries  a  bracket  with  idler  pulleys  so  that  the  machine  can 
be  driven  from  above  and  still  have  the  vertical  adjustment 
relative  to  the  grinding  wheel  slide.  While  this  machine  is 
particularly  adapted  for  grinding  the  cutters  used  on  the 
Waltham  thread  milling  machine,  it  may  be  used  to  advan- 
tage in  grinding  all  kinds  of  angular  milling  cutters  with 
ground  cutting  edges.  The  base  is  14  by  19  inches  in  size 
and  the  weight  of  the  machine  Is  182  pounds. 


FEDERAL   NAMEPLATES 

The  Federal  Nameplate  &  Novelty  Co.,  732  Federal  St., 
Chicago,  111.,  has  recently  perfected  a  process  for  the  manu- 
facture of  metal  nameplates  for  use  on  machinery,  etc.  By 
this  process  the  design 
stands  out  in  bold  re- 
lief and  it  is  claimed 
that  by  having  the  let- 
ters  and   design    raised 


instead  of  etched  into 
the  surface,  a  far  more 
durable  plate  is  secured 
and  one  which  possesses 

a     higher     publicity     ef-         Federal  Nameplate  with  Raised  Letters 

ficiency.  The  plates  are  made  of  a  special  metal  mixture 
which  is  hard  enough  to  prevent  the  surface  from  being  easily 
defaced.  These  plates  are  made  of  any  required  size  and  thick- 
ness and  can  be  finished  with  a  copper,  brass  or  silver  finish, 
as  required.  They  are  given  a  high  polish  and  are  not  readily 
tarnished. 


Fig:.    1.     Waltham   Cutter    Grinder   arri 
Face    of    Teeth 


HOBART   CIRCULAR  SAW   GUARD 

An  adjustable  circular  saw  guard,  which  possesses  several 
noteworthy  features,  has  recently  been  developed  by  Mr. 
Hobart  W.  Curtis,  foreman  of  the  pattern  department  of  the 
Waterbury  Farrol  Foundry  &  Machine  Co.,  Waterbury.  Conn. 
Fig.  1  shows  the  guard  in  the  working  position;  in  Fig.  2  It 
is  shown  raised  vertically  to  clear  the  saw;  and  Fig.  3  shows 
the  guard  swung  over  to  one  side  so  that  it  Is  entirely  out 
of  the  way. 
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Referring  to  Fig.  1  it  will  be  seen  that  the  guard  swings 
on  the  pivot  .1,  while  it  is  prevented  from  swinging  far 
enough  to  hit  the  saw  by  means  of  the  chain  B.  The 
vertical  position  of  the  arm  C  which  supports  the  guard  is 
regulated  by  the  handle  D  that  actuates  the  ratchet  and  pawl 
for  the  purpose  of  locating  the  guard  at  the  proper  height 
from  the  saw.  It  will  also  be  noted  that  the  arm  C  is  pivoted 
at  E  so  that  the  guard  may  be  swung  back  when  not  in  use, 
as  shown  in  Fig.  3.  The  guard  proper  is  made  of  aluminum, 
while  the  other  parts  are  of  steel  or  iron.  The  guard  may 
be  quickly  adjusted  to  any  of  the  positions  shown  in  the 
illustrations. 


WILLMARTH   RADIAL  DRILL 

The  Wjllniarth  Tool  Work.'^,  l.ilfi  E.  Thirty-second  St.. 
Cleveland,  Ohio,  has  placed  on  the  market  the  radial  drill 
shown  In  Figs.  1  and  2.  The  design  of  this  machine  repre- 
sents a  departure  from  the  established  practice  in  build- 
ing machines  of  this  type  and  several  advantages  are  claimed 
for  this  form  of  construction.  The  most  prominent  feature 
is  the  way  in  which  the  head  and  arm  are  moved  to  locate 
the  spindle  for  the  holes  that  are  to  be  drilled.  Referring  to 
the  illustrations  it  will  be  seen  iliit  the  hoad  rotates  about 
a  bearing  on  the  arm,  while  the  arm  rotates  about  the  column 
in  the  usual  way.  This  affords  a  double  swivel  motion  which 
enables  the  spindle  to  be  easily  located  for  any  hole  within 
the  capacity  of  the 
machine.  The  bear- 
ing of  the  head  on 
the  arm  is  17 
inches  in  diameter 
and  is  provided 
with  an  annular 
ring  on  the  inside 
for  holding  it  cen- 
tral; and  a  heavy 
pivot  bolt  serves  to 
hold  the  two  mem- 
bers together.  A 
powerful  eccentric 
clamping  mechan- 
ism locks  the  head 
in  place  on  the  arm. 

The  column  la  of 
the  post  and  sleeve 
type.  The  post  has 
a  heavy  lower  por- 
tion which  extends 
up  to  the  top  mem- 
Imt  that  Is  secure- 
ly boiled  to  It.  the 
•••onstructlon  being 
one  which  affords 
ample  stiffness. 
The  column  sleeve 
ti'loBcopes  over  the 
post  and  hns  a 
bearing  at  both  th" 
lop  and  bottom  In 
addition  to  a  ball 
thrust  bearing  at 
the  lowiT  end.  mak 
Ing     II     an     easy 


i    OpiTalors    Way 


matter  to  swing  the  arm  into  any  required  position.  The 
sleeve  is  equipped  with  a  powerful  binding  clamp  at  its 
lower  end,  and  when  this  is  tightened  it  produces  essentially 
the  equivalent  of  a  solid  column.  The  arm  is  a  heavily 
ribbed  cylindrical  section  which  affords  ample  rigidity.  It  is 
raised  or  lowered  by  means  of  gearing  at  the  top,  which  actu- 
ates a  coarse  pitch  screw  hung  on  ball  bearings.  Eight 
changes  of  speed  are  available,  ranging  from  35  to  375  revolu- 
tions per  minute,  these  changes  being  arranged  in  geometrical 
progression.  Four  changes  are  obtained  by  the  cone  pulleys 
and  the  other  four  by  the  back  gearing  which  is  provided  in 
the  spindle  driving  gears.  Provision  is  made  for  handling 
tapping  operations  by  means  of  a  jack  shaft  in  the  head, 
which  runs  at  high  speed  and  drives  through  an  arrange- 
ment of  powerful  ring  clutches.  These  clutches  are  self- 
adjusting  and  operated  by  a  lever  at  the  front  of  the  machine, 
which  makes  it  an  easy  matter  to  start,  stop  or  reverse  the 
spindle.  The  spindle  is  made  of  special  steel;  it  is  accurately 
ground  to  size  and  equipped  with  a  ball  thrust  bearing.  The 
hole  is  No.  5  Morse  taper. 

The  feed  mechanism  consists  of  a  selective  gear-box  which 
drives  a  worm  and  wormwheel  that  transmits  the  motion  to 
the  feed  pinion.  Six  changes  of  feed  are  provided,  ranging 
from  0.006  to  0.027  inch  per  revolution  of  the  spindle.  Any 
of  these  rates  of  feed  may  be  instantly  obtained  by  operating 
a  dial  located  on  the  front  of  the  feed-btix.  .A.  quick-return 
handwheel   is   carried    on   the   end   of   the   feed   pinion    shaft. 
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All  bearings  are 
bronze  bushed  and 
particular  attention 
has  been  paid  to  the 
provision  of  adequate 
oiling  facilities.  No 
cast-iron  gears  are 
used  in  the  machine, 
the  gears  being  of 
steel,  bronze  or 
"semi-steel,"  accord- 
ing to  the  service 
which  is  required  of 
them.  All  gears  are 
fully  guarded  to  pro- 
vide for  the  safety  of 
the  operator.  The 
machine  is  usually 
equipped  with  a 
round  table  of  the 
form  shown  in 
the  illustrations,  but 
other  styles  of  tables 
can  be  provided  if  re- 
quired. The  princi- 
pal dimensions  of 
the  machine  are  as 
follows:  Capacity  to  drill  to  the  center  of  a  circle  48% 
inches  in  diameter;  maximum  distance  from  spindle  to  base, 
52y2  inches;  maximum  distance  from  spindle  to  table,  27 
inches;  vertical  traverse  of  spindle,  II14  inches;  vertical 
traverse  of  arm  on  column,  28  inches;  total  height  of  ma- 
chine, 96  inches;   and  weight  of  machine,  3500  pounds. 

VALLEY  OITY  MULTIPLE  SPINDLE  DRILLS 

Fig.  1  shows  a  four-spindle  drilling  machine  which  has 
recently  been  placed  on  the  market  by  the  Valley  City 
Machine  Works,  12-16  Campau  Ave.,  Grand  Rapids,  Mich.,  and 
Figs.  2  and  3  show  front  and  rear  views  of  a  thirty-four- 
spindle  machine  which  is  another  recent  product  of  this  com- 
pany. These  machines  are  particularly  Intended  for  drilling 
holes  in  pipe,  the  drilling  operations  being  performed  on  op- 
posite sides  of  the  pipe  simultaneously.  It  will  be  seen  that 
the  machine  consists  essentially  of  a  rail  supported  by  the 
required  number  of  legs,  with  the  drill  spindle  brackets  car- 
ried on  the  rail.  The  rail  is  set  at  an  angle  which  enables 
the  operator  to  handle  the  work  with  the  least  amount  of 
manual  effort.  In  addition  to  acting  as  a  support  for  the 
drill    spindle    brackets,    the    rail    also    carries    self-centering 
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Valley  City  Four-spindle   Drilling  Machine 


clamping  jaws  which 
are  operated  by  a 
splined  shaft,  worm 
gears  and  a  rack  and 
pinion.  All  spindles 
are  adjustable  both 
in  regard  to  their 
center  distances  and 
vertical  position,  the 
vertical  adjustment 
being  for  the  purpose 
of  compensating  for 
differences  in  the 
lengths  of  the  drills. 
On  the  four-spin- 
dle machine  which  is 
20  feet  long,  the  feed 
is  obtained  by  a 
hand  lever  at  the 
left-hand  end  of 
the  machine.  On 
the  thirty-four-spin- 
dle machine,  power 
feed  with  automatic 
stop  is  provided  for 
each  gang  of  spin- 
dles. A  sliding 
movement  of  the  clamping  jaws  is  imparted  by  the  horizontal 
lever  to  the  right,  by  which  means  the  work  can  be  moved 
longitudinally  to  different  positions  for  drilling  any  multiple 
of  seventeen  or  thirty-four  holes. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Gap  Grinder:  Queen  City  Machine  Tool  Co.,  Cincinnati, 
Ohio.  A  machine  of  the  standard  type  built  by  this  com- 
pany, except  that  the  design  has  been  modified  to  provide  a 
gap  and  suitable  water  guard. 

Threading  Die:  Conant  &  Donelson  Co.,  Conway,  Mass. 
This  die  has  a  hexagonal  shaped  guide  which  can  be  turned 
with  an  ordinary  monkey  wrench,  making  it  possible  to  use 
the  die  for  cutting  over  threads  in  places  where  there  is  not 
sufficient  room  to  use  a  die  stock. 

Drilling  Lathe:  Lodge  &  Shipley  Machine  Tool  Co.,  Cin- 
cinnati, Ohio.  An  oil  well  tool  drilling  lathe  designed  for 
the  special  purpose  of  drilling  slip  sockets  by  power.  The 
boring  is  accomplished  by  mounting  the  bar  in  the  heavy 
drill  slide  or  by  using  a  flat  drill. 

Portable  Grinder:  N.  A.  Strand  &  Co.,  Chicago,  111.  A 
grinder  intended  for  both  internal  and  external  work,  which 
is  arranged  to  give  changes  of  speed  suitable  for  the  different 
sizes  of  grinding  wheels  employed.  The  connection  between 
the  machine  and  grinding  wheel  is  by  a  flexible  shaft. 


Fig.    2.     Valley     City    Multiple    Drilling    Machii 


■ith  Thirty-four   Spindles 


Fig.    3.     Opposite  Side  of  Machine  show 
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Power  Press  Safeguard:  Safety  Engineering  Co.,  Schofleld 
Bldg.,  Cleveland,  Ohio.  This  guard  consists  of  a  plate  which 
is  actuated  from  a  cam  on  the  shaft  of  the  press,  the  plate 
traveling  down  in  advance  of  the  ram.  Any  obstruction  over 
%  inch  in  thickness  prevents  the  plate  from  dropping  far 
enough  to  enable  the  clutch  to  be  engaged. 

Patternmaker's  Tool  Chest:  Union  Tool  Chest  Works, 
Rochester,  N.  Y.  This  chest  is  fitted  with  five  drawers  and 
a  top  compartment.  It  is  furnished  with  a  leather  shoulder 
strap  for  use  in  carrying  the  chest,  in  addition  to  a  handle 
at  the  top.  The  chest  is  sufficiently  strong  to  carry  the 
class  of  tools  which  are  used  by  patternmakers. 

Reversing  Motor  Drive  for  Boring  Machine:  Electric  Con- 
troller &  Mfg.  Co.,  Cleveland,  Ohio.  This  device  is  par- 
ticularly designed  for  machining  short  arcs  on  the  boring 
mill,  as  it  does  away  with  the  loss  of  time  incident  to  carry- 
ing the  table  through  a  complete  revolution  for  each  cut, 
which  takes  place  in  a  very  small  part  of  the  revolution. 

Lock  Washer:  National  Umbrella  Frame  Co.,  30th  and 
Thompson  Sts.,  Philadelphia,  Pa.  A  lock  washer  of  the  split 
and  warped  ring  type  with  a  corrugated  bearing  surface 
which,  it  is  claimed,  is  superior  for  this  purpose  to  a  lock 
washer  with  upset  ends,  owing  to  the  fact  that  a  more  uni- 
form bearing  surface  against  the  nut  and  backing  is  secure"d. 

Slotting  Machine:  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  A  heavy-duty,  rack-driven  slotter  which 
is  equipped  with  reversing  motor  drive,  independent  fast 
power  traverse  in  both  directions,  push  button  control  and 
operating  levers  on  both  sides  of  the  machine.  All  levers 
are  connected  to  prevent  engagement  of  conflicting  motions. 

Pneumatic  Forging  Hammer:  H.  Edsil  Barr,  Erie,  Pa.  A 
light  pneumatic  hammer  which  operates  on  the  same  prin- 
ciple as  a  steam  hammer.  The  anvil  or  die  block  is  cast 
solid  with  the  housing,  which  is  reinforced  on  the  inside  and 
designed  to  support  the  cylinder.  The  valve  is  operated  by 
a  foot  treadle  so  that  both  the  workman's  hands  are  at 
liberty. 

Baling  Press:  Tempus  Reclaiming  &  Mfg.  Co.,  441  N.  3rd 
St..  Philadelphia,  Pa.  A  portable  press  for  baling  metal 
scrap,  tangled  wire,  turnings,  etc.  This  press  is  particularly 
adapted  for  use  in  stamping  works  and  similar  plants  where 
a  large  amount  of  the  class  of  material  referred  to  accumu- 
lates. The  press  is  mounted  on  casters  so  that  it  may  be 
moved  about. 

Projectile  Turning  Lathe:  Niles-Bement-Pond  Co.,  Ill 
Broadway.  New  York  City.  A  heavy  30-inch  lathe  equipped 
with  a  35-horsepower  individual  motor,  which  is  particularly 
adapted  for  turning  armor-piercing  projectiles  of  all  sizes 
up  to  14  inches  in  diameter.  The  machine  has  been  made 
exceptionally  heavy  in  order  to  withstand  the  severity  of  the 
service  for  which  it  is  intended. 

Heavy  Geared  Head  Lathe:  Bridgeford  Machine  Tool 
Works,  Rochester,  N.  Y.  This  machine  is  equipped  with 
single  pulley  drive,  and  fifteen  changes  of  speed,  which  are 
in  geometrical  progression,  are  available.  Individual  motor 
drive  can  be  easily  applied  if  so  desired.  The  headstock 
gears  run  in  oil  and  all  shafts  are  bronze  bushed.  The  swing 
is  33  inches  over  the  ways  and  22  inches  over  the  carriage. 

Triplex  Hydraulic  Pump:  Watson-Stillman  Co.,  192  Fulton 
St.,  New  York  City.  A  line  of  high  pressure  hydraulic  pumps 
which  are  driven  by  an  individual  motor  mounted  on  an 
extension  of  the  base.  These  pumps  are  of  the  triplex, 
single-acting  type  and  the  motor  drive  is  direct  connected. 
The  construction  has  been  worked  out  along  lines  which 
Insure  the  maximum  rigidity  and  maintenance  of  alignment. 

Duplex  Milling  Machine:  Newton  Machine  Tool  Works, 
Inc.,  Pliiladelpliia,  Pa.  A  machine  designed  for  automobile 
work  but  adapted  for  a  wide  range  of  milling  operations 
where  face  mills  can  be  used.  The  heads  are  mounted  on 
vertical  slides  with  the  spindles  opposed  to  each  other,  and 
an  arbor  may  be  mounted  In  both  spindles  and  fitted  with  a 
cylindrical  cutter  to  adapt  the  machine  for  slabbing  opera- 
tions. 

Hydraulic  Valve:  Hydraulic  Press  Mfg.  Co..  84  Lincoln 
Ave.  Mf>unt  (illead,  Ohio.  A  five-way  hydraulic  valve  de- 
signed to  overcome  the  difflculty  experienced  by  operators  of 
double-acting  hydraulic  equipment  in  obtaining  the  desired 
pressure  control.  This  valve  is  of  the  five-way.  high  and 
low  pressure,  double-acting  l)alnnced  poppet  operating  type, 
and  Is  said  to  l)e  particularly  well  adapted  to  meet  the  re- 
quirements for  which   It  was  desgined. 

Oxyaeetylene  Welding  Equipment:  IT.  G.  Davis.  Spring 
field,  .Mass.  A  high-speed  marliine  for  nutonmtically  welding 
the  seams  of  sl.'el  fnnk.i,  etc.  The  machine  consists  of  two 
telescoping  standards  which  support  an  I-benm  from  which 
two  welding  blow-plp...s  are  hung  over  the  revolving  table. 
This  table  is  entirely  independent  of  tho  mechanism  con 
trolling  the  welding  torches  It  has  four  rndlBl  arms  pro- 
vided with  clamps  for  holding  the  work. 

Sixteeninch  Lathe:  Von  Wyck  Mnchlne  Tool  Co.,  Cin- 
cinnati. Ohio.  A  seml-qiilck-chnnge  gear  lathe  designe*!  fg 
meet  the  rrqulremenfs  of  general  mnnufacturlng  plants.  This 
machine  Is  built  with  either  a  three-step  rone  and  double 
back   g.ars  or  a  four-step  cone  ^n,l   single  back  gears.     The 


feed-box  gives  four  quick  changes  and  is  so  arranged  that 
only  six  loose  gears  are  required  to  provide  for  cutting 
threads  ranging  from  three  to  forty-two  per  inch. 

Heavy  Cutting-off  Machine:  George  Gorton  Machine  Co., 
Racine,  Wis.  A  cutting-nff  machine  with  a  blade  of  the  in- 
ternal tooth  type  which  has  a  capacity  for  cutting  off  any 
bar  stock  which  can  be  passed  through  a  circle  12 'i  inches 
in  diameter.  The  machine  is  equipped  with  a  stock  rack 
and  trolley  which  has  a  measuring  device  to  provide  for 
cutting  off  pieces  of  specified  lengths  or  for  duplicating  cuts. 
The  bar  to  be  cut  is  clamped  in  place  by  power. 

Keyseating  Machine;  Newton  Machine  Tool  Works,  Inc., 
Philadelphia.  Pa.  A  vertical  spindle  keyseating  milling  ma- 
chine whirh  is  said  to  be  the  first  of  its  type  built  in  the 
United  States.  The  claim  is  made  for  this  type  of  machine 
that  better  bearings  for  the  keys  are  secured  and  the  neces- 
sity of  providing  the  clearance  for  the  cutters  by  using  a 
separate  machine  is  done  away  with.  A  machine  of  this  type 
is  particularly  valuable  where  short  keyseats  have  to  be 
milled. 

Drilling  Machine:  Baker  Bros.,  Toledo,  Ohio.  An  auto- 
matic drilling  machine  for  high-speed  production.  This  ma- 
chine automatically  brings  the  work  under  the  drill,  advances 
the  tool  into  the  work,  withdraws  tho  tool  and  removes  the 
work  from  the  spindle  without  requiring  any  attention  on 
the  part  of  the  operator.  It  is  merely  necessary  to  depress 
the  treadle  to  drill  each  piece  of  work,  so  that  a  production 
of  eight  1-inch  holes  per  minute — -including  the  chucking  of 
the  work — is  maintained. 

Automatic  Sand  Blast  Machine:  W.  W.  Sly  Mfg.  Co., 
Cleveland,  Ohio.  A  machine  particularly  adapted  for  sand 
blasting  small  castings,  which  consists  of  a  rotating  table, 
half  of  which  is  constantly  enclosed  in  a  chamber  in  which 
the  sand  blast  nozzles  are  located.  The  machine  is  built 
in  five  sizes  which  have  table  diameters  ranging  from  6  to 
12  feet.  The  pieces  to  be  sand  blasted  are  set  on  the  table 
and  rotated  under  the  nozzles  which  are  arranged  to  blast 
all  of  the  work  uniformly. 

Dial  Measuring  Gages:  Randall  &  Stickney,  248  Ash  St., 
Waltham,  Mass.  Two  dial  gages  which  are  characterized  by 
the  simplicity  of  their  design  and  construction.  One  of  these 
gages  is  mounted  on  the  support  which  carries  a  platen  on 
which  the  work  is  placed  preparatory  to  gaging.  The  platen 
is  adjustable  in  all  directions.  The  other  gage  referred  to 
is  adapted  for  testing  the  accuracy  of  a  variety  of  work 
where  a  dial  test  indicator  is  required.  The  dial  on  both 
instruments  is  graduated  to  0.001  inch,  and  metric  gages  can 
be  furnished  if  reciuired. 

Electric  Crane  Trolley:  Northern  Engineering  Works,  De- 
troit, Mich.  The  most  notable  feature  of  this  trolley  is  the 
care  which  has  been  given  to  the  provision  of  safeguards  at 
all  danger  points.  The  gearing  is  entirely  enclosed,  no  gears 
are  overhung  and  the  hoisting  gear  case  is  made  a  part  of 
the  trolley,  insuring  rigidity  and  alignment  of  the  gearing. 
Access  to  the  gear  case  Is  had  by  lifting  off  the  top  half 
of  the  case.  The  trolley-travel  gear  case  is  of  the  same 
general  construction.  The  wiring  is  of  the  latest  type,  being 
enclosed  in  steel  conduits.  A  double  system  of  electrical 
and  mechanical  brakes  is  used. 

•  -  •     • 

FAIR  PLAY  IN  GETTING  FOREIGN 
BUSINESS 
Gov.  Curtis  Guild,  of  Massachusetts,  sounded  a  warning 
note  at  the  "Made  In  America"  dinner  of  the  Pilgrim  Pub- 
licity Association  In  Boston.  "To  our  shame,"  he  said,  "it 
must  be  admitted  that,  while  most  Americans  have  seen  In 
this  awful  pestilence  of  bloodshed  an  occasion  for  sorrow, 
sympathy  and  acts  of  charity  and  mercy,  some  Americans 
have  seen  In  It  only  an  opportunity  to  imitate  the  action  of 
birds  of  prey.  Our  commercial  honor  Is  In  the  limelight 
We  shall  emerge  from  this  war  either  with  the  hate  or  with 
the  love  of  Europe — Its  hate  If  we  take  a  mean  advantage  of 
Europe's  disadvantage,  its  love  If,  ministering  to  Its  needs, 
we  conduct  our  legitimate  commerce  in  a  spirit  of  manliness 
and  Integrity."  He  cited  several  cases  of  commercial  dis 
honesty  In  filling  orders. 

•  *     • 
CORRECTIONS   IN  GRINDING  ARTICLES 

Errors  of  statement  appeared  In  the  article.  "Crankshaft 
Grinding,"  August,  in  14,  in  regard  to  the  feed.  The  feed  of 
0.02  Inch  several  times  mentioned  should  obviously  have 
read  0.002  Inch.  An  error  in  regard  to  the  hardness  scale  of 
Norton  wheels  wns  Implied  in  the  article,  "Data  on  Surface 
and  Cylindrical  Grinding,"  In  the  December  number,  the  Im- 
pllralion  being  thot  an  I,  wheel  wns  softer  than  an  N  wheel, 
nut  the  Norton  hardness  scale  runs  upward  with  the  alphabet, 
and  thus   I,  wheels  are  .softer  than   M   and   N  wheels. 
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STURTEVANT  TURBO-UNDERGRATE 
BLOWER 

Turbo-undergrate  blowers  are  now  often  employed  in  power 
plants  where  the  chimney  draft  is  insufficient  to  secure  ef- 
ficient combustion.  Their  use  increases  the  rate  of  combus- 
tion and  thereby  increases  the  horsepower  of  the  boilers,  this 
increase  ranging  from  20  to  100  per  cent  according  to  con- 
ditions before  the  blower  was  installed.  Additional  ad- 
vantages accruing  from  the  use  of  turbo-undergrate  blowers 
are  that  a  cheaper  grade  of  coal  can  be  successfully  burned, 
thus  effecting  an  economy  in  the  cost  of  fuel;  and  that  a  peak 
or  emergency  load  can  be  carried  without  requiring  extra 
boiler  capacity.  The  blower  is  set  in  the  boiler  brickwork  and 
can  be  easily  installed  without  tying  up  the  power  plant. 

The  turbo-undergrate  blower  shown  in  the  accompanying  il- 
lustration is  a  recent  addition  to  the  line  of  the  B.  P.  Sturte- 
vant  Co.,  Hyde  Park,  Boston,  Mass.     The  turbine  of  this  set 


Sturtevant    Turbo-undergrate    Blower 

is  of  practically  the  same  design  as  the  standard  turbines 
built  by  this  company.  The  bearings  are  provided  with  the 
ring-oiling  system  of  lubrication,  and  the  provision  of  a  float- 
ing metallic  stuffing-box  makes  it  impossible  for  steam  to  get 
into  the  bearings.  The  casing  is  made  very  large  which  elim- 
inates back  pressure  and  tends  to  lower  the  steam  consump- 
tion. The  oil  reservoir  for  the  bearings  when  once  filled,  will 
last  for  weeks  without  further  attention. 

As  in  other  designs  of  Sturtevant  undergrate  blowers,  no 
ball  bearings  are  employed,  as  experience  has  shown  that  the 
heat  from  the  steam  is  apt  to  dry  out  the  oil  in  the  bearings 
and  cause  the  balls  to  crack.  An  ideal  nozzle  control  is  pro- 
vided, there  being  from  one  to  six  nozzles  in  use,  according  to 
the  amount  of  steam  required.  The  fireman  can  shut  off  any 
number  of  nozzles  in  order  to  obtain  just  the  required  amount 
of  steam,  and  as  a  result  high  efficiency  and  minimum  steam 
consumption  are  made  possible.  These  blower  sets  are  made 
in  four  sizes  which  have  fans  14,  18,  22  and  26  inches  in  di- 
ameter, respectively. 

*     «     * 

SAFETY  AND  SANITATION  CONFERENCE 
A  safety  and  sanitation  conference  was  held  in  connection 
with  America's  Second  Exposition  of  Safety  and  Sanitation 
at  the  Grand  Central  Palace,  New  York  City,  December  14-19. 
Each  day  of  the  conference  was  devoted  to  various  phases  of 
a  chosen  topic,  as  follows:  Municipal  safety  day,  fire  pre- 
vention day,  industrial  safety  day,  transportation  day,  health 
day  and  employes'  day.  The  program  comprised  a  large  num- 
ber of  papers,  moving  picture  films  and  other  instructive 
means  of  promoting  industrial  safety. 

The  exposition  included  138  distinct  exhibits  made  by  rail- 
roads, manufacturers  and  inventors.  On  Thursday,  Decem- 
ber 17,  the  award  of  commemorative,  bronze,  silver  and  gold 
medals  and  grand  prizes  was  announced  at  a  luncheon  in 
Delmonicos.  Prof.  F.  R.  Hutton,  in  giving  the  names  of 
those  to  whom  the  prizes  and  medals  were  awarded,  called 
attention  to  the  two  classes  of  exhibits  to  which  awards  were 
made.  In  one  class  are  railroads,  for  example,  with  which 
transportation  is  the  main  object  and  safety  a  by-product.  In 
the  other  class,  safety  is  the  principal  object,  inventions  and 
devices  having  been  made  whose  object  is  directly  to  prevent 
the  occurrence  of  accidents. 


PERSONALS 

A.  C.  Cook,  sales  manager  of  Warner  &  Swasey  Co.,  Cleve- 
land, Ohio,  sailed  December  5  for  a  European  business  trip. 

L.  M.  Waite,  vice-president  of  the  Fitchburg  Machine  Works, 
Pitchburg,  Mass.,  sailed  for  a  European  business  trip  De- 
cember 5. 

Howard  C.  Murphy,  draftsman  at  the  United  States  Armory, 
Springfield,  Mass.,  has  been  transferred  to  the  Naval  Torpedo 
Station  at  Newport,  R.  I. 

Frederick  A.  Brower  has  been  made  manager  of  the  Oswego 
Machine  Works'  New  York  City  business  with  office  in  the 
Singer  Bldg.,  149  Broadway,  New  York  City. 

William  M.  Amidon,  for  fifty  years  employed  in  the  tool- 
making  department  of  the  Millers  Falls  Co.,  Millers  Falls, 
Mass.,  has  retired  at  the  age  of  eighty  years,  still  in  good 
health. 

Edward  Blake,  Jr.,  formerly  manager  of  the  J.  T.  Slocomb 
Co.,  Providence,  R.  I.,  has  bought  an  interest  in  the  Erving 
Mills  near  Greenfield,  Mass.,  manufacturers  of  crepe  paper 
goods  and  paper  napkins. 

George  K.  Atkinson,  formerly  with  John  Steptoe  Shaper  Co., 
Cincinnati,  Ohio,  and  later  manager  of  the  Modern  Machine 
Tool  Co.,  of  Cincinnati,  has  associated  himself  with  the 
Steinle  Turret  Machine  Co.,  Madison,  Wis. 

Francis  Auberty  and  Capt.  P.  Gautard,  engineers  represent- 
ing the  French  government,  have  been  in  this  country  for 
some  weeks  placing  orders  for  machine  tools,  small  tools  and 
accessories  for  the  government  arsenals  of  France.  They  ex- 
pect to  be  here  several  weeks  longer. 

Thomas  F.  Fournier,  formerly  efficiency  engineer  of  the 
American  Locomotive  Co.,  and  later  district  engineer  of  the 
Lamson  Co.,  has  been  appointed  chief  engineer  of  the  Becker 
Milling  Machine  Co.,  Hyde  Park,  Mass.  Mr.  Fournier  -will 
also  direct  the  sales  policy  of  the  company. 

Charles  G.  Smith,  president  and  general  manager  of  the 
Pittsburg  Emery  Wheel  Co.,  Rochester,  Pa.,  read  a  paper  en- 
titled "The  Increased  Efficiency  in  Economy  Obtained  by  the 
Introduction  of  Safety  Devices  in  Grinding  Practice"  before 
the   Detroit  Foundrymen's  Association,   December   10. 

Heinrich  J.  Freyn  has  resigned  as  third  vice-president  of  H. 
Koppers  Co.,  Chicago,  111.  Mr.  Freyn  is  a  member  of  the 
American  Iron  &  Steel  Institute,  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Mining  En- 
gineers, etc.,  and  resides  at  5201  Harper  Ave.,  Chicago.  He 
has  not  yet  announced  his  plans  for  the  future. 

Mrs.  Frances  A.  W.  Mcintosh,  formerly  publicity  manager 
of  several  industrial  concerns,  and  well  known  in  advertising 
circles,  his  resigned  the  position  of  automobile  editor  of  the 
Buffalo  News.  Buffalo,  N.  Y.,  which  she  held  for  two  years. 
Mrs.  Mcintosh  has  resumed  her  former  work  of  advertising 
and  catalogue  compilation  at  2200  Main  St.,  Buffalo. 

Kate  Gleason,  secretary  and  treasurer  of  the  Gleason  Works, 
Rochester,  N.  Y.,  has  won  the  distinction  of  being  the  first 
woman  admitted  to  the  membership  of  the  American  Society 
of  Mechanical  Engineers.  Miss  Gleason  took  a  mechanical  en- 
gineering course  in  Cornell  University  and  received  practical 
training  in  the  plant  of  her  father,  William  Gleason,  in  build- 
ing, estimating  and  selling  machinery.  At  present  she  is  re- 
organizing the  Ingle  Machine  Co.  Her  specialty  is  designing 
gearing  and  estimating  on  same. 

W.  E.  Welborne  of  Riga,  Russia,  is  at  present  in  this  coun- 
try in  an  endeavor  to  locate  manufacturers  of  machine  tools 
who  wish  to  be  actively  represented  in  Russia.  Mr.  Welborne 
has  been  in  this  country  since  the  latter  part  of  October,  and 
expects  to  stay  here  for  a  couple  of  months  more.  He  has 
been  instrumental  in  placing  several  large  orders  for  machine 
tools  with  the  Russian  government  so  far,  but  is  more  desirous 
of  establishing  permanent  connections  with  machine  tool 
builders  in  this  country  to  represent  them  in  Russia.  Mr. 
Welborne's  address  in  New  York  is  Hotel  McAlpin. 

OBITUARIES  - 

Morris  G.  Condon,  senior  member  of  H.  B.  Underwood  &  Co., 
Philadelphia,   Pa.,   died   December  3. 

Alexander  Harvey,  secretary  and  treasurer  of  the  Detrick  & 
Harvey  Machine  Co.,  Baltimore,  Md.,  died  November  22. 

Georges  Bouillon,  Paris  representative  of  the  Norton  Co., 
Worcester,  Mass.,  was  killed  in  battle.  Details  and  time  of 
death  not  reported. 

Lyman  F.  Gordon,  president  and  treasurer  of  the  Wyman 
&  Gordon  Co.,  Worcester,  Mass.,  manufacturer  of  drop-forg- 
ings,  died  December  20,  following  an  illness  with  rheumatic 
fever,  aged  fifty-three  years.  Mr.  Gordon  was  born  in  Wor- 
cester and  graduated  from  the  Worcester  Polytechnic  Insti- 
tute, mechanical  engineering  course,  in  1881.  In  1883  he 
formed  a  partnership  with  H.  Winfield  Wyman  for  the  manu- 
facture of  drop-forgings.  He  was  married  in  1889  to  Mise 
Prue  Cox,  and  is  survived  by  the  widow  and  two  children. 

H.  H.  Frary,  Inventor  of  the  Frary  automatic  wood  turning 
lathe,  died  November  9  in  Berlin,  N.  Y.,  aged  eighty-seven 
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No.  1 


No.  2 


If  You  Do  Milling  This 

Vertical  Spindle  Milling  Machines  can  be  used  to  advantage  in  most  shops.  Have 
you  ever  carefully  considered  their  possibilities  in  your  shop?  Perhaps  there  are 
many  jobs  now  done  expensively  and  inefficiently  on  horizontal  machines  that  could 
be  done  better  and  more  quickly  by  vertical  milling.  Look  around  and  see.  For  the 
average  shop  we  have  machines  that  meet  requirements  in  vertical  milling.  Fine 
jig  and  die  work,  tool  jobs,  manufacturing  parts  of  various  sizes,  even  to  the  heaviest 
jobs  usually  handled  in  the  average  shop,  can  be  done  on 

Brown  &  Sharpe  Vertical  Spindle  Milling  Machines 

Our  No.  1  machine  is  well  adapted  to  fine  die  work,  profiling,  and  manufacturing 
small  pieces.  It  is  cone  driven  and  a  series  of  spindle  speeds  ranging  from  SO  to  1000 
R.  P.  M.  gives  a  wide  range  of  usefulness  in  this  kind  of  work.  Nos.  2  and  3  have  a 
constant  speed  drive  which  furnishes  ample  power  and  adapts  them  to  a  motor  drive. 
Sturdy  design  gives  the  necessary  rigidity,  and  high  production  on  medium  and 
heavy  milling  is  assured. 

The  No.  o  machine  will  handle  work  of  unusual  weight.  The  table  sets  solidly  on  the 
machine  bed,  the  vertical  adjustment  being  made  by  raising  or  lowering  the  entire 

BROWN  &  SHARPE  MFG.  COMPANY 

nm  nnn    Wn«tilnglnn    WtA.    rW.-ngn.    Ill  .    .".IV,    rimnil.iT    nf 


Mnrhlnrrr    *    Supply    'n..    SI.    I-nnl",    Mo  :    Po 
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No.  5 


Line  Will  Interest  You 

head  which  can  be  clamped  rigidly  in  position.  Handy  control  so  necessary  to  the 
best  results  in  vertical  milling  is  assured  by  the  convenient  arrangement  of  all 
operating  parts.  Speed  and  feed  changes  are  made  in  the  same  easy,  efficient  manner 
as  on  our  horizontal  milling  machines. 

A  consideration  of  the  possibilities  of  this  line  will  doubtless  lead  to  a  substantial 
reduction  in  your  milling  costs.    Write  for  literature  fully  describing  our  line. 

"Practical  Treatise  on  Milling  and  Milling  Machines" 

Have  you  seen  a  copy  of  our  new  book?  It  covers  the  entire  field  of  milling,  and 
is  written  with  the  practical  needs  of  the  shop  man  in  view.  Apprentices,  mechanics 
and  shop  executives  will  find  it  interesting,  and  valuable  for  reference.  The  con- 
struction and  care  of  milling  machines,  the  use  of  attachments,  gear  cutting,  milling 
spirals,  cam  cutting,  graduating,  practical  ways  of  doing  difficult  jobs,  etc.,  are  among 
its  contents.  It  is  a  book  that  will  broaden  your  knowledge  of  milling  practice  and 
increase  your  efficiency  as  a  mechanic. 

Order  a    copy   now  —  332   pages — 210    illustrations 
Flexible  cardboard  covers,  $1.00         Stiff  cloth  $1.50 

PROVIDENCE,  RHODE  ISLAND,  U.S.A. 

CANADIAN  AGENTS:  The  Caimilian  Falrhanks-Morsc  Co..  Ltd..  Montreal.  Toronto,  Winnipeg.  Calgary,  Vancouver.  St.  Johns.  Saskatoon. 
FOREIGN  AGENTS:  Buck  &  Hickman.  Ltd..  Ixmdon.  Birmingham.  Manchester.  Sheffield.  Glasgow.  F.  G.  Kretschmer  &  Co..  Frankfurt. 
a/M.,  Germany;  V.  Lowener.  Copenhagen.  Denmark.  Stockholm,  Sweden.  Christiania.  Norway;  Schuchardt  &  Schutte.  Petrograd,  Russia; 
Fcnwick  Freres  &  Co..  Paris.  France;  Liege.  Belgium;  Turin.  Italy;  Zurich.  Switzerland;  Barcelona,  Spain;  F.  W.  Home,  Toklo,  Japan; 
L.    A.    Vail,    .Melbourne.    Australia;    F.    L.    Strong.    Manila.    P.    I. 
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years.  He  had  invented  a  number  of  machines  and  devices 
for  making  and  finishing  rolls  and  knobs  for  wall  maps. 
and  In  1866  he  became  interested  in  trying  to  produce  small 
wood  turnings  automatically.  After  many  vicissitudes  and 
much  discouragement,  he  finally  brought  into  existence  the 
lathe  which  is  the  progenitor  of  nearly  all  the  automatic 
variety  wood-turning  lathes  of  the  present.  Among  other  in- 
ventions made  was  that  of  a  machine  for  turning  wooden 
shuttle  bobbins. 

Edward  C.  Page,  vice-president  of  the  Page-Storms  Drop 
Forge  Co.,  Chicopee,  Mass.,  died  December  14,  aged  forty-six 
years.  Mr.  Page  was  prominently  identified  with  the  manu- 
facturing business  of  Chicopee  and  Chicopee  Falls.  The  Page- 
Storms  Drop  Forge  Co.,  one  of  the  largest  firms  making  drop- 
forgings  in  Massachusetts,  was  founded  by  Mr.  Page  and 
Frank  F.  Storms.  Mr.  Page  received  his  early  education  in 
the  public  schools  and  graduated  from  Williston  Seminary. 
He  then  became  interested  in  the  coal  and  wood  business  in 
Minneapolis,  Minn.,  and  after  ten  years,  returned  to  Chicopee 
and  entered  the  employ  of  the  Lamb  Knitting  Machine  Co., 
where  he  rose  to  the  position  of  superintendent.  He  left  the 
Lamb  Knitting  Machine  Co.  in  1902  to  form  the  Page-Storms 
Drop  Forge  Co.,  entering  into  partnership  with  Mr.  Storms. 
Mr.  Page  leaves  a  widow  and  two  sons. 

Austin  F.  Cushman,  president  of  the  Cushman  Chuck  Co., 
Hartford,  Conn.,  died  November  29,  aged  eighty-four  years. 
He  was  born  in  Belchertown,  Mass.,  and  in  early  life  learned 
the  trade  of  carriage  maker.  He  afterward  drifted  into  pat- 
ternmaking  and  was  employed  in  various  places,  the  last 
being  the  Colts  Patent  Fire  Arms  Mfg.  Co.  of  Hartford.  In 
1862  he  began  the  manufacture  of  chucks  in  a  small  way.  The 
business  prospered  and  in  1872  he  built  the  factory  which  is 
now  occupied  by  the  company.  The  Cushman  Chuck  Co.  was 
organized  in  1885  and  Mr.  Cushman  was  made  president, 
which  position  he  held  until  his  death.  Many  years  ago  he 
began  to  lose  his  eyesight  and  had  been  practically  blind  for 
the  past  fifteen  or  twenty  years.  While  unable  to  give  much 
attention  to  the  details  of  the  business,  he  had  kept  in  touch 
with  it  and  was  at  all  times  much  interested  in  its  progress. 
Mr.  Cushman  leaves  a  wife  and  one  son,  Eugene  L.  Cushman, 
the  present  secretary  and  treasurer  of  the  company. 

KDWARD  D.  MEIER 

Col.  Edward  D.  Meier,  past-president  of  the  American  So- 
ciety of  Mechanical  Engineers,  and  eminent  in  the  profession, 
died  December  15  at  the  home  of  his  daughter  in  New  York 
City,  aged  seventy-three  years.  He  was  born  in  St.  Louis,  Mo., 
and  received  a  preliminary  education  in  the  country  schools 
and  then  entered  the  Washington  University  of  St.  Louis. 
He  spent  four  years  at  the  Royal  Polytechnic  College,  Hanover, 
Germany,  and  returned  to  the  United  States  in  1862  and  began 
his  engineering  career  at  the  Mason  Locomotive  Works  at 
Tauntoj.  Mass.  In  186.3  he  enlisted  in  the  Union  Army  and 
remained  in  service  until  the  close  of  the  war  in  1865.  After 
the  war  he  spent  a  year  as  machinist  and  draftsman  at 
Rogers  Locomotive  Works  in  Paterson.  N.  J.,  and  from  1867 
to  1870  he  was  assistant  superintendent  and  later  general 
superintendent  of  the  Kansas  Pacific  Ry.  During  the  seven- 
ties he  was  engaged  as  a  consulting  mechanical  engineer  in 
the  designing  and  building  of  machinery.  In  1882  he  began 
the  development  of  the  well-known  Heine  type  of  water  tube 
boiler,  and  from  1885  until  his  death  he  was  president  and 
chief  engineer  of  the  Heine  Safety  Boiler  Co.  He  was  active 
In  the  promotion  of  the  Diesel  oil  engine  in  the  United  States, 
being  the  first  to  call  the  attention  of  the  American  mechani- 
cal public  to  the  high  efficiency  of  this  type  of  Internal  com- 
bustion engine.  Col.  Meier  was  elected  president  of  the 
American  Society  of  Mechanical  Engineers  in  1910.  He  was 
prominent  in  the  Joint  meeting  of  the  American  Society  of 
Mechanical  Engineers  and  the  Veroin  Deutscher  Ingenieure 
In  Germany  in  1913,  being  chairman  and  spokesman  of  the 
party. 

CHARLES  A.  MOORE 
Charles  A.  Moore,  president  of  Manning,  Maxwell  &  Moore, 
Inc.,  New  York  City,  died  of  heart  disease  on  the  steamer 
Rottrrilam  bound  for  Naples,  December  8.  Mr.  Moore  was 
bom  In  West  Sparta,  N.  Y.,  September  19,  1845,  and  educated 
In  Massachusetts.  During  the  Civil  War,  he  enlisted  In  the 
Navy  and  served  from  1862  to  1865.  At  the  close  of  the  war.  he 
went  Into  manufacturing  In  New  England  with  characteristic 
push  and  enterprise.  Mr.  Moore  was  gifted  with  great  energy 
and  with  a  magnetic  personality  and  kindly  mnnncr.  which 
made  him  hosts  of  friends  and  contributed  In  no  small  meas- 
ure to  his  great  buKlnegs  success.  Fifteen  years  of  his  early 
life  were  spent  In  New  England  and  then  he  came  to  New 
York  City,  which  offered  larger  opportunltlfs  to  ambitious 
business  men.  The  firm  of  Manning.  Maxwell  &  Mooro. 
familiarly  known  In  the  trade  as  the  three  M's,  Is  n  note- 
worthy one.  Kslnbllshed  In  1873  as  H.  S.  Manning  &  Co., 
wblch  title  was  rhanRed  In  1881  to  Manning,  Maxwell  ft 
Moore,  the  growth  of  the  business  has  been  steady  and  con- 
stant until  It  is  now  onp  of  the  largest  of  Its  kind  In  the 
world,  with  branches  In  nil  the  principal  cities  In  this  coun- 
try and  Europe,  controlling  the  Ashcroft  Mfg.  Co..  Con- 
solidated   Safety    Valve    Co.    Hayden    &    Derby    To.,    Hancock 


Charles   A.    Moore 

Inspirator  Co.,  Shaw  Electric  Crane  Co.  and  the  United  In- 
jector Co.  On  the  death  of  Mr.  Maxwell,  one  of  the  original 
partners,  about  twenty  years  ago,  his  interest  was  taken  up 
by  his  associates,  and  on  the  retirement  of  Mr.  Henry  S. 
Manning  in  1905  his  interest  in  the  firm  and  its  allied  com- 
panies was  sold  to  Mr.  Moore,  the  sale  having  been  arranged 
entirely  by  the  two  men  principally  interested,  after  a  part- 
nership of  thirty-two  years,  without  taking  an  inventory. 
Mr.  Moore  was  one  of  the  most  widely  known  men  in  the 
machinery  industry,  but  his  interests  were  not  limited  to  that 
field,  as  he  also  had  a  large  acquaintance  in  railway,  social 
and  political  circles.  President  McKinley  and  Senator  Hanna 
were  among  his  personal  friends,  and  it  is  said  that  the 
former  offered  him  a  position  in  the  Cabinet  at  his  first 
election.  Mr.  Mnore  was  a  man  of  strong  individuality  and 
great  energy;  and  while  credit  should  be  given  to  Mr.  Mann- 
ing's business  ability  and  to  the  almost  unlimited  financial 
backing  of  his  associates,  the  success  of  the  firm  was  largely 
due  to  Mr.  Moore's  individual  efforts.  For  the  past  four 
years  Mr.  Moore  had  suffered  from  heart  trouble,  and  while 
he  had  not  actually  retired  from  the  management  of  his  large 
business   interests  he  gave  little  attention  to  them. 


FAKE  "WAK  ORDER  BXHTERS 
One  product  of  the  European  war  is  a  crowd  of  fake 
"buyers"  of  war  supplies  and  material,  who  are  using  up  the 
time  of  many  of  our  manufacturers.  Some  of  these  "buyers" 
are  simply  irresponsible  people  who  think  they  see  an  op- 
portunity to  make  money  out  of  the  demand  for  war  ma- 
terial, and  others  are  plain  gold-brick  men.  We  advise  all 
manufacturers  to  obtain  sufficient  cash  with  any  war  orders 
from  unknown  parties  before  the  order  Is  put  In  hand,  and 
to  get  the  rest  of  the  money  on  delivery.  This  does  not  apply 
to  legitimate  nuichlnery  dealers  here  and  in  Europe,  whose  re- 
quirements merit  cart-ful  attention. 
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MaKe  the 
Cutter 

Jump  the 
Gaps 


Cincinnati  Milling 
Machine  Company 

Cincinnati,    Ohio,   U.  S.  A. 


N  the  ordinary  miller,  on  a  job  like  this, 
time   is   wasted   cutting  air   that   could 
profitably  be  spent  in  milling.     Further, 
the  table  has  to  be  returned  by  hand,  wast- 
ing more  time  and  the  operator's  strength. 

The  Cincinnati  Semi-Automatic  handles  these  pieces 
differently.  The  cutter  is  5"  diameter,  runs  61 
R.  P.  M.,  removing  14"  stock  of  tough  steel.  The 
cutting  feed  is  2"  per 
minute.  The  gaps  are 
automatically  jumped  at 
102"  per  minute.  At  the 
end  of  its  travel,  the 
table  automatically  re- 
turns to  the  starting 
point  at  100"  per  min- 
ute, and  stops  ready  for 
the  operator  to  re-chuck, 
saving  time  and  oper- 
ator's strength.  Run- 
ning two  machines,  one  operator  mills  520  pieces  in 
10  hours. 

Let  us  show  you  how  the  patented  features  of 
Intermittent  Feed,  Power  Quick  Traverse,  Auto- 
matic Reverse,  and  Power  Quick  Return  of  Cin- 
cinnati Semi-Automatic  Millers  will  reduce  your 
milling  costs.    Special  catalog  gives  details. 
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COMING    EVENTS 


Jftnuarj   6-7. — AoDual 


Commercial    Relationship    witb    Latin    America,"    by    mining   engineers   wlio   bave   occasion    to  utilize   any 

James  Logan,  general  manager  of  the  United  States    of   the  numerous   applications   of  electricity   in   their 

eeting    of    the    Society    of     Envelope    Co.,    Worcester,    .Mass,      The    membership    special    tlelds.     Considerable  space  has  been  devoted 


Automobile    Engineers    in    New    York    City,      Head-    of    the   association    listed    I 
quarters.    Engineering    Societies    Bidg..    29    W.    39th    j(„i,i„e  Shop  Practlco.     By  Wlllla 
St.     Coker   F.    Clarkson,   secretary.   1790  Broadway,  -—  ... 

.New    York    City. 

January  S1-S2. — Second  National  Foreign  Trad< 
Convention,  in  St.  Louis.  Mo.;  oliject:  ■'Greatei 
prosperity  through  greater  foreign  trade."  K.  U 
Patchln.  secretary.  64  Stone  St.,   New  York  City, 

March    S-IS. 
trial     Eiposil 

York   City,     Harry   A.    Cochrane,    manager.    National 
Elpositlon    Co..    200    Fifth    Ave..    New    York    City 
The    "Made    in    the    V.    S.    A."    eipositlon    Is    being    [[j'"„"j.,o^Y 
promoted     to    stimulate    American     trade    with    do 
roestlc     and     foreign     buyers     and     to     educate     the     ^^^^ 
American     consuming     public     regarding     American     J^^j 
reson 


Kaup. 


pertaining    to   applications   of    motors    in 

inches  of  modem   industry.      Numerous  mathe- 

pages.  .5  by  7V4  inches.     163  Illustrations.     Pub-    "'n-icnl    tables   are   also   contained    and    the   mathe- 

lished   by   John    Wiley   &   Sons.    Inc..    New   York    nintlcai    sections    are    clear    and    concise,    the    tables 

City      Price    $1  ''o  net  "■•■    "'•'"    arranged,    and    the    typographical    appcar- 

This   ii  a   manual   for  apprentices  and  Journeymen    «""   •»   a   considerable   improvement   on   most   hand 

machinists,    and    is    intended    especially    for    use    In    •'"oks    of    the    past.      It    is    impossible    to    give    an 

trade,     technical    and    Industrial    schools.       It    Is    a    ;;;';;';""f,.'f.  '.""j^"  _?.l..'l!'f.  '^''°"^°"    °°    account    of    the 

Islon    of    the    author's 


,        .„  ,       .       .^      „      „      .  ..    ,  ^  re..»,u,.    >,.     ,...-    ..uLu.,,  ,     ..ork    flrst    published     in  '»<•«    ">at   the    subjects   are   arranged   alphabetically 

I.—   Made    In     the    U.     S.     A.       Indus-  revision  of  the  original   work  having   been  'li"P    being   hundreds  of   sections,    but   it   is   ccrUlD 

Ion     in     Grand     Central     Palace,     New  ^^^'^^    for    the    nuriose   of    making    it    more    suitable  that  It  Is  a  book  which  will  prove  valuable  to  every 

. .     ^... v..i„„.i  ^^    ^^^   Wiley   tech  electrical  engineer  and   to  all  others  who  have  to  do 


April   24-May    1, — Second    ElBclency    Eiposltion    at    questions  based  on  the  preceding  teit 


puric 

nical  aeries.     It   tre'ats^of  chipping,   flllng!   scraping,  with  the  applications  of  electrical   machinery  In  the 

materials   of   construction,    drill    presses,  industries.      As    an     indication    of    the    wide    scope 

planer   anil    shaper   practice,    lathe    practice,    cutting  of    the    handbook,    it    may    be    mentioned,    however, 

tools,     boring     tools,     milling     machines,     measuring  that    the    following    topics    are   covered   by   numerous 

lents,    gearing,    grinding,    tool   steel   and    sys-  articles:     Mathematics;   engineering   materials:   elec- 
tem.      Each    chapter    concludes    with    a    numbe 


of    triclty    and    magnetism,    principles    and    pb 


the    Grand    Central    Palace,     New    York    City, 
ganized    by    the    Efficiency    Society,    Inc.,    41    Park 
Hon.    New   York  City. 

June  9-11. — Annual  convention  of  the  American 
Railway  Master  .Mechanics  Association.  Atlantic 
City.  N.  J.  J.  W.  Taylor,  secretary,  Karpen  Bldg,. 
Chicago.  nL 

June  14-16. — Master  Ca 
rention.  Atlantic  City.  N. 
Ury,    Karpen    Hldg..    Chicaf 


Elementary  Algebra,      By   Erik   Ohcrg,      40  pages,   6 
by  9  Inches.     Published  by  the  Industrial  Press. 
New   York   City.      Price.    2.')  cents. 
This    book,     which     Is    No.     138    of    Machinert'i 
Reference    Books,    may    be    said    to 
treatise    on    the   use  of   formulas,    and    the    solving 
of    mathematical    problems    by    equations.      The   sub 
Builders'     annual    con-    J<'<^t  ''  '"  "'f,  chapters:     The  Us. 
J.    W.   Taylor,   secre      I  »<•  "'  Equations  in  Solving  Prol. 


batteries;  laboratory  instruments  and  apparatus; 
ommercial  electric  Instruments  and  apparatus; 
[liscellaneons  measuring  instruments  and  apparatus; 
nagnetic  and  dielectric  testing;  electric  machinery 
nd  indoctlon  apparatus:  control  and  protective  ap- 
be" a    practical    P""'"-':    miscellaneous  electric  apparatus  and  thel 


SOCIETIES,   SCHOOLS    AND 
COLLEGES 


ppllcatlon :    power   stations;    distribution   and    trans 

;sion ;    traction :    photometry   and    tUumination ;    In- 

telegraphy    and 

eogineertng; 

Ing:   heat  and  steam  engineering: 

hydraulic     engineering;      imits.      abbreviations      and 

symbols. 


nations.      The   sob-  ""■,'""•    "",,..'    ^'""7"*""'  ,',  "    "•""■ 

„#  f^-«.«in«.  Th«  dnstrial    applications    of    electricity;    tele 

»  of  rormuias;   ine  »,._,,.       .       ,  ^  ... 

1         .   t>,.in/<;r,ii>o  nf  tflThouy:  electrochemistry;  mechanical 

lonis.   f  rmcipies  OL  s,rnctnral  engineering ;   heat  and  steam  . 


Safeguards    for    Machine    Tools    and    Power    Presses. 
56  pages,  6  by  9  inches.      57   Illustrations.      Pub- 
lished  by   the   Industrial   Press.    New   York   City. 
Price.   25  cents. 
The  prevention  of  accidents  In   the  industries   is  a 

subject  which,  of  late,   has  been   given  a  great  deal 
attention     by    prominent    engineers,     engineering 


NEW  CATALOGUES  AND 
CIRCULARS 

Federal  Name  Plate  &  Novelty  Co.,  732  Federal 
St..  Chicago.  111.  Circular  of  "New  Process"  name- 
plates    made    with    raised   letters   and    basket-weave 


and   for   foot  power  or  electric   drive. 
American    Die    &    Tool    Co.,    Reading.    Pa.      Small 
ataloeue    of    punches,    dies,    tools,    etc..    for   bridge 
nildfrs.     structural     Iron     workers,     boiler     makers. 
hi[>    and    car    builders,    automobile    manufacturers. 


Joseph    Dixon    Crucible    Co.,    Jersey    City.     N.    J. 
d   weirkiown^manufaotJrrng  ~compVnles°    Mailing    card    in    the    form    of    a    barrel,    advertising 


Algebra;    Equations    of    the    First    Degree    and    thei: 

Ajiplication     to     Mathematical     Probk-ms;     Quadratic 

Rquations    and    their   Application    to    the    Solving   of 

Problems.     The  book  is  intended  to  make  It  possible 

for  anyone  with  a   knowledge  of  ordinary  arithmetic 

to  acquire  rapidly  and  without  a   teacher  the  funda- 

Husachnsetts  Institute  of  Technology,  Cambridge,    mental    principles    Involved    In    the   use   of    algebraic 

Mass.      Catalogue    of   otHcers    and    students,    with    a    formulas   and   equations.      The  subject   is    treated    in 

statement  of   the   requirements   for  admission   and   a    t^e   most    simple    manner   possible    and   only    the   es- 

description  of  the  courses  of  Instruction.  sentials     have     been     included.       Mathematical     dls- 

Pratt    Institute,     Ryerson    St.,     Brooklyn,     N.     T.    cussions    of    merely    theoretical    interest    have    been    pattern    backgrounds. 
The    notice    In    the    December    number    on    page    348    eUmlnated    and    the    book,     therefore,     should    meet        Palton   Machine   Co.,    Inc.,    70   E.    130th   St.,    New 
calling  attention   to   the   free   working   library   might    the    requirements    of    men    In    practical    work    who    yprk    city.      Circular  on   the   Dalton   six-Inch   metal- 
have   conveyed    the   Impression    that    It   is   limited    to    desire    to    obtain    a    general    knowledge    of    the    sub-    working    bpuch    lathe   supplied    with   or   without   col- 
1200     books.       The     library     contains     over     100.000    jgct  of  formulas  and  equation: 
books.     The  circular  referred   to   the  applied   science 
room   only,    this  being  one  of  several   reference   and 
reading  rooms  In   the  library. 

Society  for  Electrical  Development,  Inc.,  29  W. 
89tb  St..  New  York  City,  which  has  been  or- 
ganized for  the  purpose  of  promoting  the  use  of 
electricity  In  the  industries  and  the  home,  has 
Issued     two     booklets     entitled.      "Household     Elec-    societies. 

triclty"  and  "Electricity  in  the  Home."  lllustrat-  The  books  on  machine  design  in  the  past  ha 
Ing  the  great  Y^riety  of  electric  devices  on  the  no  Information  relating  to  the  design  of 
market,  designed  to  reduce  the  work  of  the  house-  appliances.  A  book  treating  on  this  subj. 
wife.  containing,    in    addition,    suggestions    for    preventing 

TTniversity  of  Illinois,  Urbana,  111.  Circular  of  accidents,  and  rules  for  avoiding  Injuries  should  be  Cincinnati  Lathe  &  Tool  Co.,  Oakley.  Cincinnati, 
the  research  fellowships  In  the  Engineering  Experl-  welcomed  by  many.  The  book  under  review,  which  Ohio.  Circular  of  the  "F-P  M"  turret  tool-holder 
ment  Station.  Ten  research  fellowships  have  been  Is  No.  HO  of  Machinery's  Reference  Books,  con-  for  lathes.  This  turret  tool  holder  differs  from 
established  for  each  of  which  there  is  an  annual  tains  five  chapters  headed  as  follows:  Industrial  others  in  that  no  separate  tool  holders  are  required 
atiLonrf  nf  tVM  Four  of  th*»^P  werp  vacated  with  Accidents  and  their  Causes;  Safety  Devices  for  for  small  tool  bits,  the  bits  being  mounted  In  the 
C'  close  0*^14.  Nominations  To  fellowships,  ac-  Machine  Tools:  Safeguards  for  Grinding  Wheels;  turret  Itself  and  secured  by  set-screws, 
companled  by  assignments  to  .special  departments  Safeguards  for  Power  Presses;  Rules  for  the  Pre-  Industrial  Instrument  Co.,  FoxboiD,  Mass,  Bul- 
of  the  Engineering  Ejperlment  Station,  are  made  ''''"I""  "'  *'"'^'''™t'-„  T^•'  .''"'^''  "".."'^  prevention  ,^,^„^  gj  ,„d  9,  ,rfMDg  of  •Foxboro"  diirerentl.l 
from  applications  received  by  the  director  of  the  «'  accidents  are  divided  into  suggestions  and  rules  recording  gages  and  orilice  meters  for  gas,  and 
station  each  year  not  later  than   February   1.  '°'    '"^    ^""H    nmnsgement    and    rules    for    employe»_ 

■'  Tliese   have   been    collected    from    many   sources,    and 

contain 

to  the  s,Tfe  operation  of  machinery   In   shops 
the    United    Statea,     American    Export    Trade    Directory    for    1816,      369 
6  by  9  Inches.  pages.     0     by     9     inches.        Published     by     the 

"American    Exporter. "    17    Battery    Place.    New 
Tork    City.      Price,    13. 
This    directory    will    be    found    especially    valuable    J^^^yi^' 
to    American     manufacturers     who    are     looking     at 
,180    pages,    4    by    6V,     this    time    for    new    avenues    to    foreign    trade.      It 
author.   8.'0  Cass  St..     Is  something  more  than  a   mere  directory  of  names, 
talnlng     Information     not     readily    olitalnable    by 


holler    graphite.  The    claim     Is    made    that 

holler    graphite    reduces  fuel    consumption,    prevents 

ct"  nod    *''**    hardening    of   scale,  and    preserves    the    interior 
of  Iwiiers. 
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The    Water    P 

By    Home  G.    Brown.     n3  pagei 

Reprinted    from    the    "Tale   La 

Tember,  1914. 
Johnson'a   New   Handy   Manual   on    Plumbing,    Heat- 
ing,   Ventilating    and    Mechanical    Refrigeration 

By    John    W.    John 

Inches.     Published   1 

Chicago.    III.      Price   by   mail.   »l.or> 


of   accidents   are   dU-lded   into   suggestions   and    rules 

for    the    shop    nianngement    and    rules    for    employes,     poxboro "thermometers  and  thermographs,  respective 
been    collected    from    many   sources     and    ,j.      Descriptions  of  these  Instruments  are  given,   to^ 
.'.'".    !.J."'l,I!"l!.';°   I''". "''    ff-'her    with    reproduction    of    representative    charts 
^^^^^^^^^   ^^   them. 

Circular 


pa«s(-d     into    the    aeventJi     the    mnnnfnctur' 


vho    wishes    to    know-    the    fnclll- 


Stow  Mfg,  Co,,  Blnghamton,  N,  T. 
showing  a  number  of  the  portable  tools  made  by 
this  company,  among  which  are  two-spindle  drill, 
electric  breast  drill,  universal  drill,  radial  flexible 
achlne,  "Gee  Whlzi"  machine  for  light 
drilling,  btfflDg,  emery  grinding,  huffing,  etc.,  tool- 
post  grinder  and  electric  hand  buffer. 

Eclipse  Machine   Co.,    Elmira,    N.    T.     Leaflet  de- 
crlptlve  of  the  "Eclipse"  roller  bearing  drill  chuck 


This    book,     which    „.,,-    , ...     ....     ... ,l    .  .j       *  ,  .■    ■  ■     . 

edition.  Is  made  of  a  convenient  size  to  carry  In  the  ties    availnblc    for    handling    shipping    and    financing  that   provides   for  an   easy  grip   and    Insures   against 

pocket   and    la    Intended    for    practical    evervdav    use  foreign    orders.       It     makes     known     the     fact     that  the   drills   slipping.      The  chucks   are   made   In    three 

by  all  ciaases  of  mechanics  for  which  it  is  Intended  there    are    In    New    York    City    alone    no    less    than  sizes    with    capacities    of    0   to    3/I«.    0    to    3/8   and 

It    la    profusely    Illustrated    with    dingrnms    to    make  seventy-three     hanking     houses     dealing     in     foreign  o    to    1 . /.TJ    inch,    respectively.      Price    llsta    of    the 

the  meaning  of  the  text  clear;    It   Is  d.-votcd   chiefly  exchange    as    a    specialty.       It    lists    180    offices    In  chucks  and   their  separate  parts   are   included, 

to    plumbing,    heating,    ventilating   and    refrigerating  New    York    City    of    foreign    conccnia   or    merchants.         Harding    Distributing    Co.,    Boston.    Mass.      Cafa 

work    and    hence     has    to    do    largely    with     piping  In   addition,    there  are   In   this  city  no  less  than  60,"  ingne  on    the    "Martell"    aligning    reamer,    a    reamer 

•yslrms  of   all   aorta.  export    comuilssion    houses    doing    business    with    all  intended    for    scraping    automobile    crankshaft    bear- 


rtlcles    and 
The    coun- 
hick   each   of   these   concerns  does   husl- 
nnd    the    kinds   of    commodities    In    which    each 
deals    chiefly    are    also    given.      Valuable    In- 
given    In     regard     to    steamship    line 
general   way,    and    then   specifically    In     foreign 
hardening  practice  In   the  bicycle 


Caaahudenlng,  47  pages,  6  by  9  Inchea.  IR  lllns-  Pnrts  of  the  world  In  manufactured 
tratlons.  Pnhllshed  by  the  Indnstrlal  Press.  Keneral  proilncts  In  the  United  Slates 
New  York  City.     Price.  26-cents.  trie 

This    bonk,     which     is     No.     141     of     M*riiiMERT's    nesi 

Iteference     Hooks,     contains    a     complete    review    of    house    deals 

modem    caschardenlng    practice,    dealing    first    with     formnllon     I 

the  subject    In 

taking  np  the 

automobile    and    allied    trades,    the    carbonisation    of 

•haftlng    and     the    raschardenlng    of    rnlli 

parts.      One   chapter  of   the   Iwok    Is  devoteil    to  new 

casehardening    methods    nsing    carltonaceous    gas    fni 

hardening    Instead    of    the    usual    packing    materials 

lm[iortant    chapters     to    this    book    have    been     con 

Irlbnted   by    Robert    II.    Grant,    the   well  known    ball 

bearing   expert,    and    E     K.    Ijike.    consulting    metal 

Inrglst    and    speclall.t   on    aleel   and    Ms    treatment. 

Proceedings  of  Thirteenth  Annual  Convention  of  Ka- 


Ings.  By  means  of  this  tool,  bearings  can  be 
srrnpisl  so  as  to  Insure  absolute  alignment  In  a 
very  sliort  length  of  time.  Hearings  of  motors  can 
he  renmeil  without  removing  the  ntotor  from  the 
car, 

'"Hf    {7Z„rT,Z.T1Z"  >"-V  *of  Trrrftc^rion'";u,s'e':.*"''T'hl,''"cat,roV^ 

il,te.r.,-pi;.ng  ■f;>m   New   York   to  .1.  part,  of  -;_  ^r^Vl-pCl!;!:;    ^  p"r^l::-,:;"'„f'"yeC'.,n; 

bearing     the   world.  proper     eye     protection     glasses.       It     shows     whirl) 

Amsrican  Handbook  for  Elaotrlcal  Enginaars,     Com-  atrles    are    b<>st    suited    to   different    kinds   of   work. 

plleil    by   a    staff  of   speclali"!-   under   the   direc  (he    Informntlnn    being    based   on    a    study    of   actual 

tlon    of    Harold    Pender,      SO'.M    luges,    41',    by    7  .hop  conditions      I'nder  separate  headings,  the  atjrln 

Inches.      Published  by  John    Wiley   A  Sons,    New  niost     suitable     for     grinders,     machinists,     chlppara, 

York  CItv.     Price.  ».-..  n.ldrrs.    etc..    are   suggested. 

This  handbook  deals  with  the  subject  of  electrical  High-Speed  Hammer  Co.,   Rochester,   N.  T.     Xm»*- 

engineering  and  such  phafcs  of  nierhanlcal  and  civil  |^,f     catalogue     containing     specifications     for     th» 

engineering   as    are    closely    related    to   electrical   en  rlr,-Unt    machine,    made    by    this    company,    and    In- 

Maehina  Tool  Builders'  Association.     Held    glnecring     practice.        In     the     preparation     of     this  ,,„r,|„n,     f„     operating     them.       These     maeblnra 

'V     V.rk    I    ■.      •■  i.i.cr    TJ    and    'jn.    1(114.     hook,     an     Interesling     Innovallon     has    been     made.  ^^^    ^^^^^^^     ^,,^     ,,^^^^     ,,1,,^     ,^^     ,,1,^,     ^„^,,     ,„j 

.    ..i^al     manager.     Wor-    The    subject,    dealt     with    In     the    book    have    been  ^^,,„,    ,,„,„,„    h,,.,    ,„,    .^erage    and    heavy    work, 

.-.%    by  8%    Inche,.          arrange.1    alphabetically,     and     In     this    wa.v     it    has  ^„     ,^^          ^^^    ^^^    ,,^,    ^,„     ^^    eoulppwl     with 

llip    u'UBl    allr.ctlve    lieen  possible  to  segregate  the  theoretical  dlsrus.lons  ,„„,„,   flriv*. 

,„.... ".r;:;!^;  :zi  :r;^:,:;::iri;;;:;::;n^r';he*;;;;mx';^  Am.ric.„Boi,.rL.f.c..,9v Markets,  Bo- 
ot  American    Banking  llence.    In   the  .eClons  dealing  with   practical   mat  Ion.    Mas...    Is    Is.nlng    a    iKs^klet    entitled      Steam 
'    by    II.    R     RIdrldge  ter.    only,    Ju.t    so    much    theory    l«    Included    as    to  Hollers     and     Holler     feed     Water       that     give.     In 
of     the     National     City     Hank.     New  Indicate    lb.   general   principle..      The   range   of   snh-  simple,    clear    language    useful    suggestions    for    the 
Reform    In    Iirswing."    by    E     II     ri.h.  Jcrt.    treated    Is    wide,    and    while    the    handbook    Is  .are  of  . learn  l«>ller..    founded  on    the  eiperienre  of 

..    a.s  :    "Waste    m    Hiring   and    IM.charit  primarily     for    electrical    engineers,     the     method    of  the    cnmpany        The    l«>ok    baa    been    carefully    pre- 

Ing    Employes."    by    Magnna    W      Alexander    of    the  trealmei;i  adopted  I.  such  a.  to  make  th«  book  use  psrcl    and    shnuM   be  of  InterMt    to   those  in   chart* 

•eneral  Kleetric  Co..  West  Lynn,   Maw..   "A   Cloaer  ful    for    reference    also    for    mechanical,    elall    and  of  steam  bollera. 


form 
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HE  application  of  electrical  energy  has  been  the 
subject  of  more  patent  specifications  than  any 
other  one  thing,  and  it  has  formed  the  basis 
upon  which  some  of  the  greatest  manufactur- 
ing industries  in  the  world  have  been  built  up. 
One  of  the  many  uses  of  electrical  energy  di- 
rectly connected  with  the  metal-working  trade  is  electric 
welding.  But  although  this  kind  of  welding  has  been  in  use 
for  almost  twenty-five  years,  its  many  advantages  have  not, 
until  the  last  few  years,  been  as  fully  appreciated  by  the 
metal-working  industry  as  its  general  adaptability  would 
seem   to  warrant. 

The  first  practical  electric  welding  machine  was  patented 
by  Dr.  Elihu  Thomson,  the  father  of  this  art,  in  1886.  This 
machine  was  the  culmination  of  a  long  series  of  experiments 
that  started  early  in  1877. 

The  Principle  of  the  Electric  Welding-  Process 
The  principle  of  electric  welding  is  extremely  simple.  An 
electric  current  of  low  voltage  and  comparatively  high  amper- 
age is  employed  to  fuse  or  soften  the  metal  at  the  point  of 
contact,  and  at  the  same  time  pressure  is  applied  to  force 
the  particles  of  the  molten  metal  together.  The  process  is 
based  on  the  well-known  principle  that  a  poor  conductor  of 


Knr    Informiitl 
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electricity  will  offer  so  much  resistance  to  the  flow  of  an 
electric  current  that  it  will  h?at,  the  degree  of  heat  depend- 
ing upon  the  volume  of  current  and  the  resistance  of  the 
conductor.  In  the  electric  welding  machine,  a  copper  con- 
ductor carries  the  current  with  very  little  resistance,  but  as 
soon  as  a  piece  of  iron  or  other  metal  is  placed  in  the  cir- 
cuit it  immediately  becomes  heated.  If  the  volume  of  cur- 
rent or  amperage  is  large,  and  the  iron  conductor  much 
smaller  in  cross-sectional  area  than  the  copper,  the  iron  will 
nuickly  become  hot  enough  to  melt.  This  principle  is  well 
illustrated  in  an  incandescent  lamp;  the  copper  wires  lead- 
ing to  the  lamp  are  good  conductors  of  the  electric  current, 
and  remain  cool,  whereas  the  carbon  filament  is  a  poor  con- 
ductor and  becomes  so  hot  that  it  reaches  a  state  of  in- 
candescence. 

The  pieces  to  be  welded  together  in  an  electric  welding 
machine,  when  clamped  in  position,  complete  an  electrical 
circuit  which  is  inadequate  to  carry  the  heavy  current  pass- 
ing through  them  without  heating.  As  the  heat  of  the  metal 
increases,  the  resistanee  also  increases,  and  the  union  or  weld 
is  thereby  accelerated,  l)ut  the  volume  of  current  is  decreased. 


440 


MACHINERY 


P'ebruary,  1915 


In  other  words,  as  the  temperature  increases,  the  current 
volume  usually  decreases,  a  greater  volume  of  current  being 
used  at  the  beginning  than  at  the  end  of  the  heating.  The 
heat  is  confined  to  the  metal  between  the  jaws  and  a  welding 
heat  is  reached  so  quickly  that  there  is  very  little  time  for 
the  wasting  of  current  by  radiation  or  conduction.  There- 
fore, practically  all  the  heat  is  consumed  in  useful  work  and 
the  pieces,  not  having  been  heated  except  at  the  joint,  are  not 
distorted  or  discolored.  The  chief  point  that  distinguishes 
electric  resistance  welding  from  all  other  processes  is  the 
fact  that  the  heat  is  generated  uniformly  in  the  section  being 
heated,  that  is,  the  heat  is  not  applied  to  the  exterior  and 
conducted  into  the  interior.  Absolute  control  is  obtained  by 
means  of  apparatus  which  will  be  described  later,  and  the 
pieces  being  heated  are  in  full  view  of  the  operator  so  that 
the  action  that  takes  place  is  always  under  observation.  In 
this  way  any  trouble  caused  by  uneven  contact  of  the  pieces, 
rust  or  scale,  which  will  cause  the  pieces  to  heat  unevenly 
with  a  tendency  to  burn  at  one  or  more  points,  can  be  con- 
trolled instantly  until  radiation,  or  conduction,  restores  the 
uniformity.  Varying  temperatures  can  be  obtained  and  re- 
tained for  any  length  of  time,  and  as  a  rule  no  flux  is 
required. 

Early  Developments  of  the  Electric  Welding-  Art 
Although  the  first  idea  of  the  possibilities  of  joining  metals 
by  means  of  an  electric  current  was  conceived  early  in  1877, 
it  was  several  years  later  before  Dr.  Thomson  had  time  to  do 
anything  definite  in  regard  to  designing  and  building  ap- 
paratus for  handling  the  work.  It  was  not  until  the  plant  of 
the  Thomson-Houston  Co.  was  removed  from  Philadelphia  to 
New  Britain,  Conn.,  that  an  idea  for  a  welding  transformer 
was  actually  put  into  shape.  This,  however,  was  not  put  into 
practice  until  the  manufacturing  establishment  previously 
mentioned  was  moved  to  Lynn,  Mass.,  which  was  accom- 
plished in  the  fall  of  1883.  In  the  time  intervening  between 
ISS.S  and  1885  Dr.  Thomson  started  to  make  a  welding  ap- 
paratus in  accordance  with  the  plans  of  years  before.  At  this 
time  he  had  at  his  command  an  alternating-current  dynamo 
which  he  had  built,  and  he  constructed  a  welding  transformer 
with  welding  clamps  or  holders  for  the  pieces  to  be  welded. 


ted    by 


The  oriKinal   experiments   were   made   In   the  winter  of   1S8."> 
and   1886,  and  a  InrKer  machine  was  soon  after  built. 

The  (IfHt  device  for  electric  welding,  patented  August  10, 
188fi,  Is  shown  In  Klg.  1.  Referring  to  thl.^  illustration,  it 
will  be  seen  that  the  apparatus  consisted  of  two  arms  or 
rlamp-holding  bars  .1.  one  of  which  was  mnvahle  and  swung 
on  a  joint  Jf.  which  when  the  arms  were  made  from  a  metallic 
substance,  was  Insulated  by  Interposing  washers  and  a  lube 
of  Insulating  ninlerlal,  allowing  n  free  movement  of  the  arms 
but  no  passage  of  the  current.  Heavy  cables  ('  which  pre- 
ferably were  many  times  the  section  of  the  wire  to  be  Joined, 
connected  the  arms,  respectively,  with  the  ternilnalu  of  the 
npparntus  for  carrying  the  current.     The   work   was  held   In 


place  by  means  of  clamps  D.  which  held  it  firmly  with  its 
abutting  ends  projecting  as  shown.  The  edges  of  these 
clamps  were  countersunk  or  rounded  out  so  as  to  leave  the 
small  portion  in  which  the  metal  could  upset. 

The  mechanism  for  bringing  the  work  into  contact  as  it 
heated  was  the  spring  K  insulated  by  a  block  or  insulator  F, 
which  was  acted  upon  by  the  screw  G.  Additional  means, 
such  as  heavy  copper  contacts  H,  were  sometimes  provided 


<-<! 


Fig.    2. 


oUng    Clamping    Jaws 


which  automatically  connected  the  arms  for  the  passage  of 
the  electric  current  through  them,  after  the  joint  between 
the  two  wires  had  been  made,  and  in  this  way  conducted  the 
heat  through  the  body  of  metal  in  the  arms  and  removed  it 
from  the  metals  in  contact  to  prevent  excessive  fusing. 

There  wore  several  modifications  of  the  arrangement  shown 
in  Fig.  1,  one  of  which  was  to  extend  the  arms  .1  down 
slightly  farther  and  form  on  the  lower  ends  handles  so  that 
the  apparatus  could  be  gripped  by  the  hands  and  the  rods 
brought  into  contact  in  this  manner,  instead  of  by  spring 
action.  Still  another  arrangement  was  to  place  the  jaws  or 
clamping  arms  in  a  horizontal  position,  extend  one  arm  out 
farther  than  the  other,  and  on  this  place  a  weight  similar  to 
a  beam  scale.  In  this  way  the  metals  to  be  welded  were 
brought  into  contact  by  means  of  the  weight  which  was  ad- 
justable along  one  of  the  arms.  In  addition  to  the  methods 
just  described,  an  apparatus  was  also  built  so  that  the  metals 
to  be  joined  instead  of  being  held  in  a  horizontal  position 
were  located  vertically  and  the  movable  member  was  arranged 
in  a  slide,  doing  away  with  the  swinging  joints  of  the  arms 
iind  bringing  the  metals  into  contact  by  means  of  gravity. 
With  this  first  apparatus  a  great  variety  of  trials  were  made, 
and  some  of  the  results  of  the  work  were  put  into  actual  use 
in  the  works  of  the  Thomson-Houston  Electric  Co.,  Lynn, 
Mass.  Wires  were  joined  end  to  end,  steel  tools  were  welded, 
etc.,  and  one  of  the  earliest  applications  was  the  lengthening 
out  of  auger  bits.  This  was  done  by  cutting  off  the  square 
ends  from  the  auger  twist  and  substituting  a  steel  bar  of  the 
desired  length.  Drills  were  lengthened  in  the  same  way,  and 
innumerable  demonstrations  were  made  to  show  the  cap- 
abilities  of  electric  welding   for  doing  this  kind  of  work. 

With  this  tlr.ft  device  it  will  be  seen  that  no  means  at  all 
was  provided  for  cooling  (he  clamping  jaws,  which  on  heavy 
work  requiring  heavy  currents  soon  became  heated  unless 
it  had  sufficient  mass  to  conduct  the  heat  away.  This, 
however,  had  already  been  provided  for  and  was  covered  In 
another  patent  taken  out  at  the  same  time  as  the  previous 
line,  the  details  of  which  are  shown  in  Fig.  2.  Referring  to 
this  illustration,  it  will  he  seen  that  water  pipes  .1  and  B 
were  arranged  to  pass  through  the  claniping  jaws  C  and  /). 
this  arrangement  being  advantageously  used  In  welding 
largo  masses  of  metal  or  where  the  metal  to  be  welded  Is  a 
good  conductor  of  the  electric  current,  such  as  copper,  etc. 
Where  the  pieces  to  be  Joined  were  of  uniHiual  size,  a  torch 
as  shown  in  the  illustration  was  brought  into  use.  and  where 
the  pieces  were  of  the  same  metal,  the  llanie  was  applied  to 
the  one  having  the  larger  -section  In  or<ler  to  compensate  for 
the  difference  In  heating.  This  modincation  of  the  apparatus 
was  used  for  welding  bars  of  unequal  section,  or  T-weldlng, 
and  similar  work,  which  In  apparatus  of  today  Is  done  with- 
out the  torch,  and  Is  handled  by  using  different  arrange- 
ments of  the  clamping  Jaws  or  double  transformers. 
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A  means  of  controlling  the  current  passing  through  the 
electrical  apparatus  for  welding  was  also  patented  in  1SS6, 
and  is  shown  diagramniatically  in  Fig.  3.  This  device  pro- 
vides a  means  for  regulating  the  source  of  electric  current  by 
means  of  an  induction  apparatus.  In  addition  this  patent 
also  covered  improved  methods  of  clamping  the  work.  In 
Fig.  3,  A  and  B  are  the  wires  which  lead  from  the  source  of 
alternating  current  supply  to  the  coil  of  insulated  wire  C 
wound  around  a  ring-shaped  iron  core  D.  The  coil  C  had 
a  number  of  turns  depending  on  the  electromotive  force  and 
current  that  supplied  it,  and  its  convolutions  depended  usu- 
ally upon  the  average  electromotive  force  and  current 
strength.  The  connection  between  A.  B  and  D  was  made  so 
that  a  variable  resistance  E  could  be  inserted  in  greater  or 
less  amount  so  as  to  vary  the  force  of  the  primary  circuit 
current  in  the  coil  C.  The  switch  G  was  arranged  to  permit 
breaking  the  circuit  at  will.  Around  the  iron  core  D  was 
wound  a  few  turns  of  heavy  copper  cables  H.  giving  an  al- 
most inappreciable  electric  current  resistance.  The  ends  of 
the  secondary  coil  were  attached  to  each  one  of  the  clamp 
bearing  arms  I  which  were  also  made  of  a  good  conducting 
metal.  These  were  so  placed  and  guided  as  to  have  only  a 
slight  movement  toward  and  from  each  other.  To  provide 
for  this,  an  insulated  flexible  plate  J  was  used  in  conjunction 
with  an  insulated  screw  K  which  controlled  the  movement  of 
the  arms.  A  nut  and  compression  spring  shown  at  the  lower 
end  of  the  clamping  jaws  permitted  the  drawing  of  the  arms 
together  as  the  work  approached  the  welding  heat. 

In  order  to  manipulate  the  clamping  jaws  rapidly  they 
were  made  as  shown  to  the  left  of  the  illustration.  The  jaws 
L  were  hinged  as  shown,  and  arranged  to  be  set  or  clamped 
by  means  of  a  movable  clamping  screw  swinging  in  the  frame. 
The  dotted  and  full  lines  show  the  position  of  these  parts 
relative  to  each  other  when  clamped  and  released.  The  bore 
of  the  clamping  jaws  was  made  nearly  equal  to  the  dimen- 
sions of  the  bar  to  be  clamped,  and  was  countersunk  on  the 
inner  surface  to  allow  for  the  excess  metal  flaring  out.  The 
core  and  primary  coil  were  made  in  several  different  ar- 
rangements, but  the  diagram  shows  the  apparatus  in  its 
simplest  form  and  the  type  which  was  first  adopted. 

Possibilities  of  Electric  Welding 
The  applicability  of  electric  welding  to  the  metal-working 
industry  was  not  realized  as  soon  as   its  possibilities  would 
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for    controlling    and    regulating    Current 

Improved    Method   of   clamping   Work 


seem  to  have  merited,  so  that  a  considerable  portion  of  the 
life  of  the  patents  previously  described  passed  by  without 
much  extension  of  the  process.  At  the  same  time  there  were 
false  ideas  in  vogue  as  to  the  natural  use  of  electric  welding. 
Exaggerated  notions  existed  and  in  many  cases  it  was  too 
conservative  an  attitude  which  prevented  the  immediate  use 


of  this  art.  Perhaps  the  greatest  help  to  the  application  of 
electrical  processes  generally,  including  electric  welding,  has 
been  the  great  extension  in  recent  years  of  stations  for  gen- 
erating and  transmitting  electrical  energy.  At  the  same 
time,  electric  welding  has  extended  into  many  fields  and  given 
rise  to  special  industries  which  are  based  upon  it,  so  that  at 
the  present  time  this  art  is  made  practical  use  of  in  many 
of  the  important  metal-working  industries  of  the  world. 

When  the  art  was  first  conceived,  however,  it  was  not 
quickly  taken  up,  although  after  the  first  experiments  prac- 
tically no  extended  experimentation  was  needed.     The  process 
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of   the   Latest    Electric    Butt-welding   Ma 
by   the   Thomson   Electric   Welding   Co. 


as  originally  applied  and  developed  was  carried  on  ex- 
tensively without  change  in  its  nature.  There  have,  of 
course,  been  improved  designs  of  apparatus  and  improved 
construction  of  welding  transformers  adapted  to  particular 
uses,  but  a  great  deal  of  this  work  was  foreseen  from  the 
start  and  in  many  cases  was  provided  for.  It  may  also  be 
mentioned,  as  a  matter  of  history,  that  since  the  original 
patents  of  electric  welding  were  taken  out  by  Dr.  Thomson, 
there  have  been  a  large  number — over  150 — of  patents  taken 
out  by  the  Thomson  Electric  Welding  Co.,  under  which  it  is 
now  manufacturing  its  welding  apparatus.  Patents  have 
been  also  taken  out  by  a  number  of  other  firms  and  men 
engaged  in  this  industry,  and  in  fact,  the  patent  records  at 
the  present  time  contain  more  literature  on  this  subject  than 
is  anywhere  else  available. 

Metals  that  can  be  Electrically  Welded 

Practically  all  of  the  metals  can  be  electrically  welded  as 
well  as  all  sorts  of  steel  and  many  of  the  alloys.  In  ad- 
dition, many  combinations  like  high-carbon  steel  and  mild 
steel,  nickel  and  brass,  brass  and  platinum,  etc.,  cast  steel 
and  machine  steel  and  many  others,  can  be  handled  in  this 
manner.  The  accompanying  table  gives  a  condensed  list  of 
the  metals,  alloys  and  combinations  of  metals  and  alloys  that 
can  be  electrically  butt-welded.  Many  combinations  not 
given  in  this  table  can  be  welded,  but  require  special  ap- 
paratus for  the  purpose.  In  the  last  ten  years  there  has  been 
a  great  development  in  the  manufacture  of  sheet  metal 
articles  and  the  electric  spot-welding  art  has  been  found  to 
be  much  cheaper  and  better  than  riveting,  especially  with 
the  lighter  gages  of  metal.  This  feature  of  electric  welding 
will  be  taken  up  in  a  separate  article. 
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Different  Applications  of  Electric  Welding 
In  order  to  unite  different  sliaped  pieces  by  electric  weld- 
ing machines,  it  is  evident  that  various  types  of  apparatus 
had  to  be  devised  to  handle  the  work  expeditiously  and  satis- 
factorily. The  process  of  electric  welding  has,  therefore,  been 
divided  into  several  distinct  applications:  viz.,  butt-welding, 
in  which  the  metals  are  presented  end  to  end;  T-  and  angle- 
welding,  in  which  the  metal  takes  the  form  of  the  letter  T 
or  L;  cross-welding,  in  which  the  metal  is  presented  in  the 
form  of  a  cross  or  X;  lap-welding,  in  which  the  sheets  of 
metal  are  overlapped,  and  squeezed  or  mashed  together; 
seam-welding,  either  by  abutting  or  overlapping  the  edges  of 
sheet  metal;  spot-welding,  which  instead  of  riveting  metal 
together  joins  it  by  means  of  an  electrically  welded  spot,  one 
or  more  spots  being  welded  at  a  time;  point-welding,  or  pro- 
jection welding,  the  joining  of  metal  surfaces  by  a  raised 
point  or  projections  in  which  the  current  is  confined  or  con- 
centrated and  the  welding  takes  place  only  at  these  points, 
this  process  usually  being  employed  in  the  manufacture  of 
sheet  metal;  ridge-welding,  a  slight  modification  of  the  point 
method,  in  which  the  current  is  concentrated  by  means  of  a 
ridge  instead  of  a  point,  across  which  a  weld  is  made;  upset- 
ting which  consists  in  heating  work  and  then  upsetting  it 
to  form  collars  or  the  like;  heating  blanks  for  forgings; 
bending  and  working,  as  well  as  hardening  and  anneal- 
ing; and  percussion-welding,  especially  applicable  to  the  join- 
ing of  very  small  wires  of  the  same  or  different  metals.  Thi;; 
is  a  new  process  and  is  one  of  the  latest  developments  in  the 
art.  It  will  be  described  fully  in  a  separate  article. 
The  Electric  Welding-  Machine 
The  electric  welding  machine,  although  made  in  several 
different  types,  is  primarily  a  mechanical  device  for  trans- 
forming an  electrical  current  from  high  to  low  voltage  and 
carrying  it  to  copper  contact  points  or  jaws.  It  consists  es- 
sentially of  a  transformer,  clamping  device  and  a  pressure 
device.  Although  it  is  possible  to  give  the  transformer  a  dif- 
ferent location  from  that  of  the  other  two  mechanical  ele- 
ments, it  is  rarely  done,  and  most  commercial  welding  ma- 
chines embody  all  three  elements  in  the  same  structure. 
There  are,  of  course,  many  special  departures  from  this  gen- 
eral form.  The  mechanical  and  electrical  control  may  be 
operated  by  hand  or  foot,  semi-automatically  or  automatically. 
For  welding  small  work,  such  as  wire,  spring  pressure  in 
forming  the  weld  is  usually  employed,  and  the  clamping  is 
either  by  hand  or  by  power.  For  metals  like  copper  and 
brass,  a  weight  pressure  is  usually  best.  For  round  and 
similar  sections  up  to  %  inch,  hand  pressures  are  usually 
employed.  On  larger  sections  hydraulic  pressure  or 
pressure  obtained  through  self-contained  oil  jacks  is  used. 

The  butt-welding  machine  derives  its  name  from  the  opera- 
tions accomplished  by  it.  Two  pieces  of  round,  square  or 
rectangular  shaped  stock  are  placed  in  the  clamping  jaws 
with  only  i;  to  ',4  inch  of  metal  extending  beyond  the  jaws. 
The  ends  of  the  metal  touch  each  other,  and  as  soon  as  the 
electric  current  is  turned  on,  the  abutting  ends  immediately 


begin  to  heat.  When  the  welding  temperature  is  reached, 
the  jaws  are  brought  together  by  operating  a  lever,  or  other 
mechanical  means,  and  the  two  ends  of  the  partially  molten 
metal  are  thus  united.  Electric  welding  machines  are  neces- 
sarily more  or  less  special  in  the  construction  of  their  clamps 
and  electrodes,  no  one  machine  being  suitable  for  a  great 
variety  of  sizes  or  forms  of  work.  Some  machines  are  en- 
tirely special  and  suitable  only  for  the  work  for  which  they 
were  built,  some  are  semi-automatic  in  their  operation,  re- 
quiring the  operator  only  to  put  in  and  take  out  the  pieces, 
while  other  machines  are  entirely  automatic,  the  clamping, 
pressure  for  welding,  and  controlling  of  the  current  being 
handled   automatically.      In    addition    to   butt-welding,   .several 


other  operations  such  as  T-welding,  jump-welding,  cross- 
welding  and  upsetting  can  be  performed  on  a  butt-welding 
machine  by  employing  various  arrangements  of  the  clamping 
jaws,  as  will  be  described  later. 

A  typical  butt-welding  machine  that  embodies  all  the  princi- 
ples mentioned,  and  is  built  by  the  Thomson  P^lectric  Weld- 
ing Co.,  Lynn,  Mass.,  is  shown  in  Fig.  4.  Referring  to  this 
illustration,  it  will  be  seen  that  the  transformer  .1  is  mounted 
on  the  base  of  the  machine.  The  primary  coils  of  the  trans- 
former are  connected  to  an  alternating-current  supply  which 
is  regulated  by  the  regulator  B,  and  a  secondary  winding 
delivers  an  output  of  very  low  voltage  (about  three  to  five 
volts)  but  heavy  amperage  to  the  connecting  leads  running 
from  the  transformer  to  the  clamping  jaws.  On  account  of 
the  low  voltage  required,  the  secondary  windings  have  the 
form  of  a  solid  copper  casting  extending  through  the  lamin- 
ated iron  core.  The  secondary  lead.s  are  built  up  of  a  large 
number  of  thin  copper  strips  to  afford  the  necessary  flexi- 
bility to  the  motion  of  the  clamping  jaws. 


METALS.  ALLOYS  AND  COMBINATIONS  OF  METALS  THAT   CAN  BE  ELECTRICALLY  BUTT- WELDED 


EU'c-tric  Wi.Mlii 


Co.) 


M.  1  il- 

Aliimlnum 

Antimony 

BI.Hmiith 

fobalt 

f'opppr  (Wrought) 

Gold    (Pure) 

Iron   (fast) 

Iron    (Wrought) 

I<end 

Manganese 

Nickel 

rinllnum 

Silver 

Tin 

Zinc 


nbllintlull!!   of    .Mptala   and    Alln.vs 


Aluminum   Hrasa 

Aluminum   Tironze 

Aliiniinutii   Alloyed    with    Iron 

Krnss    (Composition) 

Hrass    (Wrought) 

Ilronzp   (Phosphor) 

Uronze    (Silicon) 

Fuse    Metal 

(Ji'rman  Silver 

Gold    (Various   Alloys  of) 

Gun    Mi'tnl 

Monel   Metal 

Silver    (Coin) 

Solder   Metiil 

Steel     (Alloy) 

Steel   (Mild  or  Machinery) 

Steel  Castings 

Tool   Steel    (All   Orndes) 

Type    Metal 


Aluminum  to  Copper,  Brass 

Brass  to  Copper,  Gorman  Silver,  Mild  Steel,  Wrought  Iron,  Platinum, 

Tin 
Copper  (Cast)  to  Brass,  Galvanized  Iron,  Wrought  Iron,  Steel 
Copper  (Wrought)  to  Brass.  German  Silver,  Gold,  Silver 
German   Silver  to  Brass,  Copper,  (!old,  Wrought   Iron 
(Sold  to  Copper,  German  Silver.  I'Intinum.  Silver 
Iron     (Wrought)     to    Brass.    Ca:!t     I!rass.    Cast    Steel,    Crescent     Steel, 

Cierman  Silver 
Lead  to  Tin 

Mild   Steel   to  Mushet  Steel,  Nickel,  Stubbs  Steel,  Tool  Steel 
Monel  Metal  to  Brass,  Galvanized  Iron,  Wrought  Iron 
Nickel  lo  Wrought   Iron 
Platinum  to  Brass,  Gold,  Silver,  Steel 
Silver  to  Copper.  Gfdd.  Platinum 
Steel     (Mild    or    Machinery)    to    Brass.    Nickel    Steel,    Platinum.    Tool 

Steel.  Wrouglit   Inm 
Steel   (Tool)   to  Mild   Steel.  Platinum.  Wrought   Iron 
Tin  to  Brass.  Lead.  X.lnr 
Zitir   to   Tin 
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The  platen  C  moves  on  ball  bearings  and  the  pressure  for 
bringing  the  two  pieces  of  metal  into  contact  when  they  have 
been  heated  is  effected  by  means  of  the  lever  D  shown  at  the 
right.  The  current  is  shut  off  by  means  of  the  brake  switch 
operated  by  the  treadle  E,  the  switch  F  being  located  at  the 
left-hand  end  of  the  machine.  In  order  to  keep  the  current- 
carrying  members  of  the  machine  cool,  water  is  circulated 
through  the  secondary  terminals  and  electrodes.  The  two 
lower  clamping  jaws  G  and  H  are  held  rigidly  to  the  platens 
of  the  machine,  and  when  the  machine  has  once  been  set  for 
certain  classes  of  work,  the  right-hand  platen  only  is  given 
a  movement  by  means  of  the  toggle-joint  lever  at  the  right. 
The  two  upper  clamping  jaws  /  and  J  are  brought  into  and 
out  of  contact  with  the  parts  being  welded  by  means  of  the 
levers  K  and  L,  which  operate  eccentrics  in  the  head.     This 
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Tig.    6.     Details   of   Clamping  Jaws  used  on  Machine   shown  in   Fig.    5 

particular  electric  welding  machine  has  a  30-kilowatt 
capacity,  and  is  capable  of  handling  work  up  to  1%  inch 
round  stock,  or  flat  up  to  4  inches  wide.  The  time  for  weld- 
ing stock  which  is  the  limit  of  the  machine's  capacity  is  15 
seconds,  and  the  current  consumption  is  125  kilowatt  hours 
for  1000  welds.     The  weight  of  this  machine  is  2275  pounds. 

Another  type  of  butt-welding  machine  which  is  built  by 
the  Toledo  Electric  Welder  Co.,  Cincinnati,  Ohio,  and  incor- 
porates the  fundamental  principles  of  the  electric  welding 
machine  as  first  developed,  is  shown  in  Fig.  5.  It  will  be  seen 
that  the  transformer  A  is  carried  in  the  base  of  the  machine. 
The  primary  colls  of  the  transformer  are  connected  to  an  alter- 
nating-current supply  which  is  regulated  by  regulator  B, 
and  the  secondary  windings  deliver  an  output  of  very  low 
voltage  but  heavy  current  or  amperage  to  the  connecting 
leads  running  from  the  transformer  to  the  clamping  jaws. 

The  two  lower  copper  clamping  jaws  a  are  held  stationary, 
whereas  the  upper  jaws  &  for  clamping  the  work  are  held  in 
arms  that  are  operated  by  the  foot  treadles  E.  By  operating 
the  treadles,  the  two  arms  C  are  lowered,  carrying  the  cop- 
per jaws  that  hold  the  work  rigidly  in  position  on  the  lower 
jaws.  When  this  operation  has  been  performed,  the  switch 
handle  F  is  depressed,  turning  on  the  current,  and  the  lever 
G  is  drawn  in  toward  the  center  of  the  machine.  This  makes 
sliding  head  H  travel  in  the  same  direction,  and  carries 
forward  one  part  of  the  work  that  is  to  be  welded.  Of  course, 
handle  G  is  not  operated  until  the  extended  ends  of  the  work 
to  be  welded  have  reached  a  white  heat  or  welding  tempera- 
ture. Then  sufficient  pressure  is  given  to  the  handle  to 
upset  the  material  and  form  a  perfect  weld.  The  arms  car- 
rying the  top  clamping  jaws  are  released  by  means  of  re- 
leasing treadles  /.  The  movement  of  the  two  arms  C  is 
controlled  by  eccentric  adjusting  screws  J  located  in  each 
head  as  indicated. 

The  lower  clamping  jaws  are  cooled  by  a  constant  stream 
of  water  flowing  through  the  pipes  H  and  I,  see  Fig.  6,  which 
adds  greatly  to  the  increased  life  of  the  jaws.  The  head  of 
the  machine  carrying  the  different  operating  parts  is  an  iron 
casting  of  massive  construction.  The  cam  lever  A'  is  a  steel 
casting  which  rides  upon  a  hardened  steel  shoe  and  reduces 
wear  to  a  minimum.    The  small  copper  jaws  held  in  the  arms 


are  the  only  parts  that  need  to  be  replaced  and  are  simply 
cut  off  from  bars  of  copper  stock.  The  stationary  and  mov- 
able heads  are  both  provided  with  adjustable  slides  to  take 
in  various  lengths  of  work,  and  as  shown  in  Fig.  5,  carry 
backing-up  stops  L  which  serve  to  hold  the  work  in  its  proper 
place  and  relieve  the  clamping  jaws  of  considerable  strain. 
All  compression  on  the  work  is  taken  on  these  stops  instead 
of  on  the  jaws  themselves,  and  they  enable  the  perfect  dupli- 
cation of  lengths  of  work.  The  lever  arms  can  be  raised  and 
lowered  by  means  of  the  eccentric  screws  J  shown  at  the  top 
of  the  machine,  to  provide  for  different  sizes  of  work.  In 
changing  over  from  one  job  to  another,  it  is  only  necessary 
to  change  the  clamping  jaws,  reset  the  stops  and  adjust  the 
eccentric  screws  controlling  the  movement  of  the  lever  arms. 

A  number  of  special  electric  welding  machines  have  also 
been  built  by  the  Thomson  Electric  Welding  Co.,  notably  those 
for  welding  spokes  into  hubs  of  agricultural  wheels,  butt  seam 
welding  steel  tubing,  welding  tramway  rails  in  the  streets, 
and  making  wire  fencing  and  wire  mesh  for  concrete  rein- 
forcing. All  of  these  applications  demanded  a  careful  study 
and  extended  experiments  involving  construction  of  machines 
differing  widely  in  details,  not  necessary  to  enumerate  here. 
Preparing-  Work  for  Butt-welding 

For  butt-welding  it  is  not  necessary  to  prepare  the  metal 
especially,  although  when  rusty  or  covered  with  scale  the 
rust  or  scale  should  be  removed  from  those  parts  of  the 
pieces  which  touch,  sufficiently  to  allow  good  contact  of  clean 
metal  on  the  copper  jaws.  The  work  preferably  should  be 
cleaned  with  a  sandblast  or  emery  cloth.  Where  there  is  a 
large  amount  of  work  to  be  welded,  it  is  sometimes  advisable 
to  grind  off  the  ends  on  an  emery  wheel  to  allow  a  good  con- 
tact. Scaly  forgings  should  be  pickled,  and  this  can  be  done 
at  a  slight  cost.  The  pickling  solution  should  be  kept  in  a 
wood,  stone  or  lead  lined  tank,  and  is  composed  of  five  gal- 
lons of  commercial  sulphuric  acid  (or  oil  of  vitriol)  added 
to  250  gallons  of  water.  This  solution  takes  only  a  few 
minutes  to  remove  the  scale.  After  dipping  the  work,  wash 
off  the  acid  in  running  water  and  dip  the  stock  in  limewater 
to  neutralize  any  traces  of  acid.  Fifty  pounds  of  unslaked 
lime  to  one  hundred  and  fifty  gallons  of  water  is  about  the 
right  mixture.  Both  acid  and  lime  solutions  should  be  kept 
as  near  the  boiling  point  as  possible  to  get  the  best  and 
quickest  results.  When  the  work  is  taken  from  the  hot 
limewater,  it  dries  very  quickly,  and  this  forms  a  thin  film  of 
lime  on  it  which  prevents  rusting. 

A  good  method  of  heating  the  acid  solution  is  to  run  a 
coil  of  extra  heavy  lead  pipe  to  the  bottom  of  the  tank  and 
out  at  the  top  to  carry  the  steam.  Cold  acid  solution  may 
be  used,  but  it  takes  much  longer  to  remove  the  scale  and  also 
requires  the  use  of  a  considerably  greater  quantity  of  acid. 
The  cleaning  of  the  work  is  an  important  point,  as  the  best 
results  can  only  be  obtained  when  the  stock  is  clean.  The 
cleaner  and  better  the  stock,  the  easier  it  is  to  weld  and  the 
less  current  it  takes;  there  is  also  less  wear  on  the  clamping 
jaws.  The  clamping  jaws  should  be  kept  clean  and  firmly 
held  in  the  holders.  If  dirt  or  scale  is  allowed  to  gather  in 
the  socket  that  holds  the  jaws,  good  contact  cannot  be  made. 

Another  point  in  butt-welding  is  that  pieces  of  similar 
metals  should  have  their  welding  sections  equal;  that  is  to 
say,  the  two  ends  of  the  stock  that  come  together  must  be  of 
the  same  diameter  or  cross-sectional  area.  When  a  large 
piece  is  to  be  welded  to  a  smaller  piece,  the  end  of  the  larger 
piece  should  be  reduced  to  the  section  of  the  smaller  for  a 
length  of  from  1  to  2%  times  the  diameter.  This  applies  to 
round  stock,  hexagonal  stock,  flat  stock  or  tubing,  and  in 
fact  any  shape  of  work  that  it  is  intended  to  butt-weld.  If 
this  point  is  not  observed,  it  is  necessary  to  have  a  special 
arrangement  'of  the  dies  and  pre-heat  the  piece  which  has 
the  largest  cross-sectional  area  in  order  to  prevent  burning 
the  small  piece  while  the  large  one  is  heating. 

Electric  Butt-welding  Different  Materials 

Practically  all  materials  that  can  be  welded  by  other 
methods  can  be  electrically  welded,  and  a  few  metals  can  be 
welded  electrically  that  it  is  impossible  to  weld  satis- 
factorily by  any  other  means. 

Cast  iron   cannot  be  commercially  welded,  except   in   small 
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sections,  as  it  is  high  in  carbon  and  silicon,  and  passes  sud- 
denly from  a  crystalline  to  a  fluid  state  when  brought  to  a 
welding  temperature.  For  welding  wrought  iron  or  steel,  the 
temperature  must  be  kept  below  the  melting  point,  and  con- 
sequently considerable  pressure  is  required.  High  carbon  steel 
can  be  welded,  preferably  with  a  borax  flux,  but  must  be  an- 
nealed, or  better  hammered,  after  welding  to  overcome  the 
strain  set  up  by  applying  the  heat  locally.  Good  results  are 
hard  to  obtain  when  the  carbon  runs  as  high  as  0.75  per 
cent  or  above,  and  can  only  be  obtained  by  an  experienced 
operator.  When  the  carbon  content  is  below  0.25  per  cent, 
the  operator  can  always  be  sure  of  making  a  good  weld.  To 
weld  high-carbon  steel  to  low-carbon  steel  requires  a  little  ex- 
perience, and  this  process  will  be  described  later. 

Nickel  steel  can  6e  readily  welded,  and  a  small  percentage 
of  nickel  materially  increases  the  tensile  strength  of  the 
metal.  Wrought  iron  can  be  welded  to  copper,  but  it  is 
necessary  to  reduce  the  cross-section  of  the  copper  to  equalize 
the  heating.  When  welding  copper  to  brass,  the  pressure 
must  be  less  than  when  welding  iron,  but  a  greater  quantity 
of  current  is  required  because  of  the  reduced  resistance.  The 
metal  is  allowed  to  actually  fuse  or  melt  at  the  juncture,  and 
the  pressure  should  only  be  sufficient  to  force  out  the  burnt 
metal.  The  fact  that  the  burnt  metal  is  forced  out  accounts 
for  the  good  results  obtained  in  welding  these  materials. 
The  electric  current,  however,  must  be  cut  off  at  the  instant 
that  the  ends  of  the  metal  begin  to  soften.  This  is  done  by 
an  automatic  switch  which  opens  at  a  predetermined  point, 
found  by  experimenting  with  the  different  diameters  and  al- 
loys of  metal.  The  sliding  head  of  the  machine  is  actuated 
by  either  springs  or  weights  to  force  the  heads  together  as 
soon  as  the  metal  softens,  and  this  automatically  operates  the 
switch.  As  copper  and  brass  are  good  conductors  of  electric 
currents,  a  large  volume  of  current  at  lower  secondary  volt- 
age is  used,  and  the  sliding  heads  are  arranged  to  move  with 
the  least  possible  friction. 

With  metals  such  as  lead,  tin  and  zinc,  the  degree  of  heat 
required  does  not,  of  course,  produce  light,  and  the  progress 
of  the  heating  cannot  be.  watched  by  the  eye  as  in  the  case  of 
iron  and  steel.  Therefore  the  plasticity,  softening  or  fusion 
is  really  the  index  of  the  heat  which  the  abutted  ends  have 
acquired.  If  the  precaution  be  taken  to  shape  the  ends  of 
the  sections  properly  before  applying  the  current  and 
pressure,  the  joining  of  lead  pipes,  end  to  end,  can  be  easily 
accomplished.  The  abutting  ends  should  be  beveled  so  as 
to  expose  a  smaller  section  than  that  of  the  pipe  in  order  to 
reduce  the  cross-section  and  facilitate  quick  heating. 

Tin  welds  easily,  as  does  zinc  and  even  such  brittle  metals 
as  antimony  and  bismuth.  The  welding  of  aluminum,  how- 
ever, is  a  little  more  difficult  and  requires  special  precautions. 
For  this  work  automatic  welders  are  generally  used,  so  that 
the  time  at  which  the  current  is  shut  off  can  be  very  closely 
regulated.  Even  magnesium,  oxidizable  as  it  is,  is  readily 
welded  because  it  melts  before  reaching  the  temperature  at 
which  it  takes  fire. 

ELIHU   THOMSON,   FATHER   OF   ELEC- 
TRICAL WELDING 

Dr.  p;iihu  Thomstin  was  born  in  Manchester,  England,  in 
1S53  of  Scotch-KngliHh  parents.  In  1858  he  came  to  the 
T'nlted  States  with  his  parents,  who  settled  in  rhiladelphin. 
Pa.  He  was  educated  In  the  public  schools  of  Philadelphia, 
and  graduated  from  the  Central  High  School  early  in  the 
year  1870.  Immediately  thereafter  he  entered  the  Iron 
Masters'  Laboratory  n»  an  analyst.  HU  favorite  studies  when 
attending  school  were  physlcH  and  chemistry.  In  187fi  Dr. 
Thomson  was  appointed  assistant  professor  of  chemistry  In 
the  Pentral  High  School  of  Philadelphia,  and  was  given  the 
chair  of  chemistry  In  the  same  school  which  he  held  until 
ISSO,  when  he  resigned  to  enter  the  electric  field  In  which 
line  he  has  continued  .tince. 

The  study  of  electricity  always  had  a  special  fascination 
for  him  and  he  began  hia  endeavors  In  this  connection  with 
the  construction  of  a  frictlonal  machine  made  from  the  tra- 
ditinnal  wine  bottle  when  he  was  eleven  years  of  age.  This 
was  supplemented  by  batteries,  electrical   magnets,  telegraph 


instruments,  in 
some  of  which  the 
bare  copper  was 
insulated  by  the 
laborious  winding 
of  threads  around 
the  wire  by  hand. 
Having  a  natural 
aptitude  for  con- 
struction and  for 
the  use  of  tools, 
his  spare  tinu' 
from  other  dutie.s 
was  given  to  the 
making  of  such 
apparatus  as 
needed.  In  this 
way  he  built  dyna- 
mos, motors,  achro- 
matic microscopes 
and  other  optical 
instruments,  also  a 
pipe  organ.  It  was 
a  rule  with  him  to 

construct       every-  °'-    ^"l""    Thomson 

thing  that  he  needed,  performing  such  operations  as  grinding 
the  lenses  for  microscopes  and  the  making  of  organ  pipes, 
keys,  etc.,  himself.  The  outlet  thus  afforded  for  his  mechan- 
ical taste  led  naturally  to  inventions  and  gave  him  most 
valuable  training  for  his  after  work.  In  recent  years  this 
taste  has  found  an  outlet  in  the  construction  of  objective 
lenses  for  refracting  telescopes,  a  ten-inch  glass  so  made 
being  mounted  in  his  private  observatory  at  his  home  in 
Swampscott,  Mass. 

In  18S0  Dr.  Thomson  relinquished  his  professorship  in  the 
Central  High  School  in  Philadelphia  to  take  charge  of  the 
development  of  the  Thomson-Houston  electric  lighting  sys- 
tem, which  was  based  upon  patents,  some  of  which  were 
taken  out  jointly  with  Prof.  E.  J.  Houston.  This  industry 
had  been  started  in  Philadelphia  in  1S79.  and  was  removed  to 
New  Britain,  Conn.,  in  1880,  when  the  business  of  the 
Thomson-Houston  Electric  Co.  was  removed  from  Phila- 
delphia to  New  Britain.  E.  W.  Rice.  Jr.,  now  president  of 
the  General  Electric  Co.,  accompanied  it  as  an  assistant.  In 
1883  the  works  which  had  been  established  in  New  Britain, 
Conn.,  were  moved  to  Lynn,  Mass.  It  was  in  this  latter  place 
that  the  great  development  of  the  Thomson-Houston  Electric 
Co.  began,  due  in  a  large  measure  to  the  enterprise  of  its 
managing  head,  C.  A.  Coffin  (for  many  years  president  of 
the  General  Electric  Co.)  and  to  the  success  of  its  engineering 
achievements.  This  company  was  merged  in  1892  with  the 
Edison  General,  and  the  General  Electric  Co.  was  formed, 
with  its  huge  works  at  Schenectady,  N.  Y..  and  Lynn.  Mass., 
also  Harrison.  N.  J.,  and  its  offshoots  in  Germany.  France, 
England  and  other  countries,  in  connection  with  which  the 
.■iiibject  of  our  sketch  actively  engaged. 

Dr.  Thomson  had  taken  out  upward  of  seven  hundred 
patents  in  the  I'nited  States  alone,  many  of  which  are  of 
^reat  importance  and  have  come  into  extensive  use  in  electric 
lighting,  railways,  power  transmission,  etc.  The  Thomson 
meter  was  given  a  prize  in  the  Paris  meter  competition  in 
isno.  There  are  now  upward  of  two  millions  of  tlu>se  meters 
In  use  here  and  abroad.  His  pioneer  researches  and  Inven- 
tions in  the  alternating  current  fleld  and  his  high  frequency 
work  are  well  known.  He  Is  known  as  the  inventor  of  the 
electric  welding  process  which  Is  being  nuire  and  more  ex- 
tensively applied  In  various  niotal-wnrking  industries.  This 
process  was  flrst  patented  In  ISSfi.  How  Dr.  Thomson  came 
to  conceive  the  Idea  of  electric  welding  Is  best  told  In  his 
own   words: 

"The  Idea  flrst  came  to  me  when  I  was  preparing  for  a 
lecture  at  the  Franklin  Institute,  Philadelphia.  Pa.,  early  In 
1S77.  I  had  a  course  of  five  lectures  to  give  at  the  Institute 
on  electricity,  and  I  chose  for  my  general  ground  the 
demonstration  of  the  fact,  which  was  then  by  no  means  well 
recognized,  that  electricity  from  whatever  source  was  the 
same,  although  It   went   under  dllTerent   names,  such  as  static. 
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dynamic,  magneto,  thermo-electricity  and  animal  electricity, 
etc.  My  experiments  were  devoted  to  showing  among  other 
things  the  convertibility  of  one  so-called  variety  into  another. 

"In  following  up  this  idea  it  occurred  to  me  to  reverse  the 
functions  of  the  ordinary  Ruhmkorff  coil,  which,  as  you 
know,  takes  a  low-tension  current  from  a  battery  and  pro- 
duces a  high-tension  spark  to  the  fine  wire  of  the  secondary. 
I  fed  the  fine  wire  of  the  coil  which  discharges  from  Leyden 
jars,  and  took  the  secondary  current  from  the  coarse  wire 
primary.  I  found  that  this  was  of  such  great  volume,  that 
the  ends  of  the  wire  of  the  primary,  which  were  free,  would 
stick  together  firmly  on  the  passage  of  the  discharge  through 
the  fine  wire  secondary,  indicating  that  in  the  primary  a 
heavy  current  was  passing.  The  thought  came  to  me  that 
this  might  be  developed  into  a  method  for  joining  metals." 

Dr.  Thomson  was  decorated  in  18S9  for  his  inventions  by 
the  French  Government  as  Officer  Chevalier  de  la  Legion 
d'Honneur,  given  the  honorary  degree  of  A.M.  at  Yale,  D.Sc. 
at  Harvard  and  Ph.D.  at  Tufts.  He  also  received  many 
medals  and  awards,  among  which  was  the  Rumford  medal, 
and  was  awarded  the  grand  prize  at  the  Paris  Expositions  of 
1889  and  1900.  He  is  past  president  of  the  American  In- 
stitute of  Electrical  Engineers,  fellow  ot  the  American 
Academy  of  Arts  and  Sciences,  member  of  the  Institution  of 
Civil  Engineers,  London,  the  Americaan  Chemical  Society, 
the  American  Physical  Society,  the  National  Academy  of 
Sciences  and  of  many  other  societies  here  and  abroad.  He 
was  also  official  U.  S.  delegate  to  the  Chamber  of  Delegates, 
Electrical  Congress  held  in  Chicago  in  1893. 

He  has  been  for  many  years  a  fellow  of  the  American 
Association  for  the  Advancement  of  Science,  serving  as  vice- 
president  of  the  Columbus  meeting,  section  B,  physics,  and 
has  been  vice-president  of  the  American  Physical  Society. 
He  was  president  of  the  International  Electrical  Congress  at 
St.  Louis,  Mo.,  in  1904,  and  also  president  of  the  chamber  of 
official  delegates  at  this  congress.  He  was  elected  honorary 
member  of  the  Institution  of  Electrical  Engineers  of  Great 
Britain  in  1904,  and  in  1909  was  elected  president  of  the 
International  Electro-Technical  Commission,  succeeding  the 
late  Lord  Kelvin  in  that  capacity. 

Dr.  Thomson  was  the  first  recipient  of  the  Edison  Medal 
and  also  was  awarded  the  Elliott  Cresson  gold  medal  con- 
ferred  by   the   Franklin   Institute,   Philadelphia,   Pa.,   for  his 

electrical  work. 

*     *     * 

HOW  MOTION  PICTURES   ARE   MADE 

Those  not  acquainted  with  the  motion  picture  industry 
have  a  very  vague  idea  of  its  magnitude  and  how  motion  pic- 
tures are  actually  made.  It  is  the  general  conception  that  a 
motion  picture  is  one  continuous  series  of  photographs,  as 
thrown  on  the  screen,  all  made  at  one  time.  As  a  matter  of 
fact,  this  is  not  the  case.  Sometimes  twenty-five  to  fifty  feet 
of  film  is  exposed  one  week,  and  other  portions  a  week  after 
or  sometimes  a  month  later,  and  even  longer  than  that.  The 
process  is  to  make  one  master  film  or  negative,  which  is 
pasted  together  after  the  various  parts  of  the  film  have  been 
made. 

It  is  the  practice  of  some  concerns  not  to  do  any  rehearsing 
at  all  before  the  pictures  are  taken.  The  participants  in  the 
play  go  over  the  outline  in  a  general  way  and  then  depend 
entirely  for  their  actions  upon  the  director  who,  with  a  copy 
of  the  scenario  before  him,  tells  each  one  just  when  he  should 
make  his  entrance  on  the  stage  and  what  he  should  say  or 
do.  Sometimes  it  is  necessary  to  go  over  the  particular  part 
from  three  to  four  times  before  just  the  right  attitude  on  the 
part  of  the  various  players  has  been  obtained.  The  best  of 
these  films  Is  then  selected  and  worked  into  the  master 
negative.  It  is  claimed  that  in  this  way  the  most  natural  at- 
titude is  obtained  and  that  the  pictures  do  not  look  "posed." 

All  parts  of  the  play  which  are  to  be  taken  indoors  are 
taken  in  booths  resembling  rooms.  Sometimes  as  many  as 
twenty  booths  are  arranged  on  one  floor  at  a  time.  These 
are  open  at  one  end,  at  which  opening  the  operator  with  the 
camera  stands.  The  director  sits  just  beneath  the  lens  and 
directs  the  participants  by  a  megaphone.  The  booth  is  il- 
luminated   by    Cooper-Hewitt    lamps,    with    white    and    red 


efflorescent  reflectors  arranged  alternately  to  give  the  proper 
light  values.  Some  of  the  various  "stunts"  used  to  obtain 
lighting  effects  are  unique.  For  instance,  if  a  grate  fire  is 
to  be  shown,  the  grate  is  arranged  with  two  powerful  arc 
lights  inside,  which  throw  a  reflection  into  the  room.  In 
order  to  reproduce  the  effect  of  the  morning  sun  streaming 
into  a  room,  two  arc  lights  are  located  near  the  ceiling  that 
throw  the  light  through  the  room  similar  to  the  rays  of  the 
sun.  The  paraphernalia  that  is  found  in  a  moving  picture 
studio  is  unlimited,  and  ranges  from  chemical  bottles  up  to 
miniature  houses  with  all  the  necessary  equipments. 

Another  important  part  of  this  industry  is  the  making  of 
the  film.  As  previously  mentioned,  a  master  negative  is  first 
made  and  developed,  then  pasted  together  in  the  proper 
order.  From  this  are  made  the  positives  by  passing  the 
master  negative  through  a  printing  machine  together  with  a 
strip  of  unexposed  film,  which  is  afterward  developed.  The- 
method  of  obtaining  the  correct  printing  intensity  is  to- 
govern  the  strength  of  the  arc  light  used  for  printing,  by 
means  of  a  rheostat,  and  note  the  position  of  this  rheostat  for 
various  printings.  For  instance,  a  very  light  print  is  first 
made  and  then  gradually  darker  ones  until  a  very  dense  print 
is  obtained.  The  reflection  of  these  prints  is  thrown  onto  a 
screen  and  the  one  that  shows  up  the  best  and  appears  to  be 
the  sharpest  is  picked  out.  The  rheostat  is  then  set  at  the 
number  at  which  this  print  was  made  and  the  printing  pro- 
gresses with  a  uniform  density.  The  developing  of  the  films 
is  handled  in  a  somewhat  different  manner  from  that  em- 
ployed for  the  general  run  of  photographic  work,  in  that  the 
films,  which  are  in  a  long  strip,  are  wound  around  a  wheel 
similar  to  but  larger  than  that  used  in  a  squirrel  cage,  the 
film  being  wound  in  a  helical  path  so  that  it  does  not  overlap. 
This  wheel  is  kept  continually  rotating  through  a  bath  of  de- 
veloper by  po'wer,  and  the  operator  passing  from  one  end  of 
the  wheel  to  the  other  notes  the  density  of  the  film  by  means 
of  a  red  lamp.  When  the  correct  density  has  been  reached, 
the  film  is  taken  out  and  put  into  the  hypo  bath. 

In  one  motion  picture  establishment  where  there  are  many 
interesting  features  employed,  the  apparatus  for  fixing  the 
films  after  developing  is  rather  unusual.  Previous  to  the 
adoption  of  this  device,  the  operators  looked  after  about  four 
baths  each,  and  their  work  was  to  keep  the  wheels  in  prac- 
tically continuous  rotation  so  as  to  get  an  equal  fixing  of  the 
film.  It  was  found,  however,  that  the  operators  did  not  give 
the  proper  attention  to  the  work,  and  hence  films  would  come 
out  which  were  improperly  fixed  at  certain  points;  it  was 
therefore  necessary  to  devise  an  automatic  means  for  taking 
care  of  this.  Instead  of  rotating  the  wheels  by  hand,  a 
mechanism  was  devised  which  rotated  the  wheel  for  fifteen 
minutes  and  then  stopped.  When  the  mechanism  stopped,  a 
signal,  similar  to  that  used  on  a  railroad,  dropped  so  that  the 
operator  knew  that  the  film  was  ready  to  be  taken  out  of  the 
bath. 

Another  interesting  feature  in  connection  with  the  making 
of  motion  picture  films  which  is  not  generally  known  is  the 
fact  that  to  get  different  effects  such  as  sunlight,  moonlight 
or  the  effect  of  a  fire,  colored  glasses  are  not  used,  but  the 
film  is  stained  instead.  The  portions  ot  the  film  which  are 
to  have  these  effects  are  taken  to  a  bath  where  they  are  im- 
mersed in  a  colored  solution;  then  when  this  member  is 
pasted  onto  the  "line"  of  film,  the  operator  does  not  have  to 
Cive  it  any  attention  to  bring  the  various  colors  into  eftect, 
as  this  takes  place  automatically.  Every  film  which  is  sent 
out  to  the  motion  picture  theatres  is  inspected  to  see  that  it 
has  no  defects  and  that  it  has  been  properly  connected ;  that 
is,  that  the  original  negative  has  been  properly  assembled  so 
that  the  different  acts  come  in  their  right  sequence.  Some 
manufacturers  project  their  pictures  on  a  screen  similar  to 
that  used  in  the  moving  picture  theatre,  but  it  has  been  found 
that  the  eye  cannot  quickly  comprehend  or  take  in  a  picture 
as  large  as,  say,  eight  by  ten  feet,  and  also  that  it  is  necessary 
to  economize  in  space;  hence,  one  concern  has  adopted  the 
practice  of  projecting  its  pictures  for  inspection  on  a  screen 
about  three  feet  long  by  one  foot  high,  so  that  the  eye  can 
take  in  the  entire  view  without  strain.  This  also  makes  it 
possible  to  have  a  large  number  of  machines  in  operation  at 
one  time  in  a  comparatively  small  space.  D.  T.  H. 
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THE  drafting- room  is  necessarily  the  starting  point  of  all 
machine  shop  work,  but  at  the  plant  of  the  American 
-Machine  &  Foundry  Co.,  346  Carroll  St.,  Brooklyn,  N.  Y., 
the  drafting-room  is  of  more  than  usual  prominence.  Not 
only  is  it  called  upon  to  fulfill  the  usual  function  of  design- 
ing, but  it  also  includes,  as  a  subsidiary  department,  the  pro- 
duction department  which  h::s  charge  of  ordering  the  patterns, 
castings  and  material  for  filling  each  order  that  is  received, 
and  of  determining  the  best  method  of  machining  each  part, 
and  the  most  satisfactory  way  of  routing  the  work  through 
the  factory.  The  production  department  also  looks  after  issu- 
ing blueprints  and  material  to  the  factory,  sending  the  neces- 
sary jigs  and  fixtures  to  each  department  in  which  they  are 
to  be  used  and  keeping  a  record  of  the  progress  made  with 
each  individual  order.  . 

As  the  work  handled  by  this  company  consists  of  building 
high-grade  special  automatic  machinery,  the  designing  is  of 
a  diversified  character,  but  there  are  certain  customers  for 
which  the  same  general  class  of  work  is  constantly  being  done. 
For  instance,  a  great  many  automatic  machines  for  the 
manufacture  of  cigarettes  are  constantly  being  built.  It  is 
obviously  desirable  for  men  with  previous  experience  in  this 
class  of  designing  to  handle  all  such  work  which  comes  to  the 
factory.  In  order  to  make  this  possible,  the  drafting-room  is 
subdivided  into  departments,  each  of  which  is  in  charge  of  a 
chief  draftsman  of  wide  experience  in  his  particular  line  of 
work.  Thus,  the  cigarette  machine  department  is  in  charge 
of  a  man  who  has  designed  a  great  many  machines  for  the 
automatic  manufacture  of  this  particular  product,  and  he  has 
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a  wider  knowledge  of  the  field  than  any  general  designer  could 
be  expected  to  possess.  We  have  made  reference  to  cigarette 
machines,  and  the  parts  of  a  cigarette  machine  will  be  con- 
sidered in  describing  the  shop  system  which  forms  the  subject 
of  this  article,  but  it  must  not  be  inferred  that  this  is  the 
only  class  of  work  handled  by  the  American  Machine  & 
Foundry  Co.  This  firm  is  prepared  to  build  any  class  of  auto- 
matic machinery  and  has  exceptional  facilities  for  handling 
such  work  resulting  from  years  of  specialization  In  this  field. 
Features  of  the  Draftingr-room  System 

To  facilitate  handling  drawings  and  blueprints,  and  in 
order  to  effect  an  economy  in  the  use  of  paper  and  tracing 
cloth,  a  standard  set  of  sheet  sizes  has  been  adopted.  The 
basis  of  these  is  the  largest  sheet,  which  is  36  by  24  inches  in 
size.  This  large  sheet  contains  thirty-six  "unit  sheets"  6  by 
4  inches  in  size,  the  arrangement  being  shown  in  Fig.  1.  In- 
dividual drawings  of  each  part  are  made  for  use  in  the  shops, 
and  as  the  average  machinist  finds  difficulty  in  "reading  a 
drawing"  this  plan  is  of  particular  value  as  it  simplifies  the 
drawings  as  far  as  possible.  The  scale  of  each  drawing  is 
determined  by  the  complexity  of  the  design  and  from  one  to 
any  required  number  of  the  6  by  4  inch  unit  sheets  are  used 
according  to  the  amount  of  space  required.  In  making  these 
detail  drawings,  the  draftsman  works  on  a  full  sized  sheet,  36 
by  24  inches,  blocking  this  sheet  off  into  spaces  of  the  re- 
quired size  for  showing  the  different  parts.  These  sheets 
are  then  traced  and  blueprints  are  made  from  the  large  trac- 
ings, which  are  subsequently  cut  up  ready  to  be  sent  out  to 
the  shops. 

Another  noteworthy  feature  is  that  limits  are  specified  in 
connection  with  the  dimension  of  crcnj  part,  no  matter  what 
degree  of  accuracy  is  required  nor  how  much  leeway  is  per- 
missible. This  is  obviously  an  important  point  in  reducing 
the  cost  of  machining  operations,  as  the  machinist  sees  at  a 
glance  whether  he  is  required  to  work  with  great  precision 
or  whether  the  part  is  a  rough  one  that  can  be  handled  with 
coarse  feeds  and  high  speeds.  As  far  as  possible,  the  practics 
is  followed  of  keeping  certain  men  who  show  aptitude  for 
such  work  constantly  engaged  in  machining  those  pieces 
which  require  a  high  degree  of  accuracy,  while  other  men 
who  are  temperamentally  unsuited  to  handling  accurate 
work  are  kept  machining  parts  where  less  precision  is  neces- 
sary. In  this  way  the  men  do  not  waste  time  striving  for  a 
high  degree  of  accuracy  where  U  is  not  called  for.  Each  draw- 
ing also  gives  the  name  and  number  of  each  tool  required  to 
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machine  the  part  that  is  shown  on  it,  so  that  when  the  draw- 
ing is  received  work  can  be  commenced  without  delay. 

Each  machine  is  designated  by  a  symbol  that  usually  con- 
sists of  the  initial  letters  of  the  name  of  the  machine.  For 
instance,  the  standard  cigarette  machine  built  by  this  com- 
pany is  designated  by  the  symbol  SCM.  Each  part  of  this  ma- 
chine is  designated  by  a  number,  and  parts  which  assemble 
together  in  the  machine  have  consecutive  numbers.  For  in- 
stance, a  certain  shaft  for  use  on  this  machine  is  designated 
by  the  symbol  and  number  SCM-40S,  while  a  bushing  which  is 
assembled  on  this  shaft  has  the  number  SCM-409.  The  con- 
venience of  this  method  lies  in  the  fact  that  an  assembler 
looking  over  his  detail  drawings  is  able  to  tell  by  the  num- 
bers what  parts  go  together.  This  plan  is  followed  to  its 
logical  conclusion  by  having  the  detail  drawing  of  each  part 
made  with  a  partial  cross-section  of  those  parts  which  as- 
semble on  it,  each  part  being  referred  to  by  its  symbol  and 
number.  This  does  away  with  the  necessity  of  giving  special 
instructions  to  the  assembling  department.  This  plan  will  be 
better  understood  by  referring  to  Fig.  2,  which  shows  a  detail 
drawing  of  a  certain  shaft  and  the  parts  assembled  on  it. 
The  method  of  specifying  limits  of  all  parts  is  also  clearly 
illustrated. 

The  Work  of  the  Production  Department 

The  work  of  the  production  department  has  already  been 
briefly  referred  to  and  with  that  information  as  an  outline 
the  functions  of  this  department  will  be  taken  up  in  detail. 
When  an  order  is  received  from  a  customer,  a  typewritten 
copy  is  sent  from  the  office  to  the  production  department, 
where  a  memorandum  of  this  order  is  made  out  expressed 
in  the  symbols  and  numbers  used  for  designating  the  machines 
or  machine  parts  that  are  called  for.  Spaces  are  left  for  the 
Insertion  of  serial  order  numbers,  and  the  memorandum  is 
sent  down  to  the  office  to  have  these  numbers  assigned  to 
the  order.  The  correspondence  form  for  use  between  dif- 
ferent departments,  which  is  shown  in  Fig.  3,  is  employed  for 
this  purpose.  When  the  memorandum  is  received  in  the  of- 
fice the  order  numbers  are  inserted  and  it  is  returned  to  the 
production  department,  where  one  of  the  clerical  force  pro- 
ceeds to  make  out  a  specification  sheet  and  a  list  of  all  parts 
which  must  be  provided  to  fill  the  order,  the  proper  symbols 
and  numbers  being  applied  to  the  notation  of  each  part. 

In  the  case  of  new  machines  of  a  type  that  has  not  formerly 
been  built  in  the  factory,  it  is  necessary  to  order  the  patterns 
for  parts  which  are  made  from  castings,  and  special  forms 
are  provided  for  this  purpose.  In  the  case  of  standard  ma- 
chines, it  is  necessary  to  look  up  the  old  patterns  preparatory 
to  issuing  orders  for  castings.  The  system  employed  in  stor- 
ing patterns  and  keeping  track  of  them  makes  this  an  easy 
matter.  Each  pattern  is  given  a  number  and  bears  a  symbol 
of  the  machine  for  which  the  part  made  from  it  is  intended; 
and  the  patterns  are  stored  on  numbered  shelves.  The  form 
shown  in  Fig.  4  is  used  to  keep  track  of  the  location  of  each 
pattern.  Referring  to  this  illustration,  it  will  be  seen  that 
the  form  gives  complete  information  regarding  the  pattern, 
its  number,  symbol  and  location  on  the  pattern  storage 
shelves.  The  original  cost  of  the  pattern  and  other  useful 
information  is  also  included  on  this  card.  When  castings 
are  to  be  ordered,  the  pattern  is  drawn  from  the  pattern 
storage  room  and  sent  to  the  foundry,  together  with  an  order 
for  the  required  number  of  castings  to  be  made  from  it.     The 
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form  shown  in  Fig.  5  is  used  to  record  the  fact  that  the  pat- 
tern of  a  certain  symbol  and  number  was  shipped  to  the 
foundry  on  a  specified  date.  When  the  castings  have  been 
made  and  the  pattern  returned,  the  date  of  its  receipt  is 
recorded  on   the  card   opposite  the   date  on   which   shipment 
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was  made,  and  the  pattern  is  returned  to  the  pattern  store- 
room. When  both  dates  on  the  card  are  filled,  it  shows  that 
the  pattern  has  been  returned,  but  if  the  space  for  the  return 
date  is  blank  it  indicates  to  the  production  department  that 
the  pattern  has  not  come  back.  In  ordering  castings  or  other 
material,  the  form  shown  in  Fig.  6  is  sent  to  the  purchasing 
department  requesting  the  purchase  of  a  specified  numb;r  of 
castings. 

When  the  castings  arrive  at  the  receiving  room,  the  pro- 
duction department  is  notified  to  that  effect.  The  production 
department  then  orders  the  castings  to  be  sent  to  whatever 
department  will  perform  the  first  machining  operation  on 
them,  the  material  requisition  form  shown  in  Fig.  7  being 
used  for  that  purpose,  and  in  making  delivery  of  castings  or 
other  material  the  receiving  department  uses  small  tags  of 
the  form  shown  in  Fig.  S.  These  tags  are  made  either  pink, 
blue  or  yellow,  according  to  whether  the  material  is  to  be 
used  for  a  regular  order,  a  repair  order  or  an  experimental 
order.  Further  reference  will  be  made  to  these  three  classes 
of  orders  in  subsequent  paragraphs.  As  a  check  on  the  prompt 
delivery  of  material  by  the  receiving  department,  the  produc- 
tion department  notifies  the  department  in  which  the  first 
machining  operation  is  to  be  performed  that  the  material  has 
been  received,  the  form  shown  in  Fig.  9  being  used  for  this 
purpose. 

Method  of  Accounting'  tor  Jigs  and  Fixtures 

The  production  department  also  has  supervision  over  all 
jigs  and  fixtures  used  in  the  factory.  When  the  blueprints 
have  been  made  for  a  given  order,  and  the  necessary  material 
to  start  the  order  has  been  received,  the  production  depart- 
ment sends  out  the  requisite  tools  to  each  department  in  which 
work  is  to  be  done  on  the  order  in  question.  This  is  only  in 
the  case  of  jigs  or  fixtures  that  are  used  at  more  or  less  in- 
frequent intervals.  Those  that  find  fairly  constant  use  are 
kept  in  the  departments  in  which  they  are  needed  to  avoid 
loss  of  time  in  transferring  them  back  and  forth  between  the 
jig  room  and  the  factory.  The  form  shown  in  Fig.  10  is  used 
for  keeping  track  of  each  tool  in  the  jig  room;  and  it  will  be 
seen  that  spaces  are  provided  for  recording  complete  informa- 
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tion  in  regard  to  the  name  and  number  of  each  tool,  and  Its 
proper  place  in  the  jig  room.  The  form  reproduced  in  Fig.  11 
is  used  for  sending  tools  out  to  different  shops.  As  in  the  case 
of  the  pattern  records,  this  form  shows  at  a  glance  what  tools 
have  been  returned  from  the  factory  and  what  ones  are  still 
outstanding.  After  the  work  for  which  each  tool  is  used  has 
been  completed,  the  work  and  the  tool  are  sent  to  the  inspec- 
tion room  where  the  tool  is  looked  over  to  see  that  all  its 
parts  are  complete  and  in-  good  condition  before  it  is  returned 
to  the  jig  room. 
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It  has  already  been  mentioned  that  the  detail  drawings  of 
Individual  parts  are  made  on  large  sheets  from  which  trac- 
ings and  blueprints  are  made,  and  that  the  blueprints  are 
afterward  cut  up  into  individual  sheets.  In  preparing  to  send 
these  small  sheets,  or  "cut-ups"  as  they  are  termed,  out  to 
the  factory,  the  production  department  stamps  them  on  the 
back  with  a  rubber  stamp,  the  form  of  which  is  shown  in  the 
lower  left-hand  corner  of  Fig.  2.  It  will  be  seen  that  this 
stamp  gives  the  order  number  and  the  color  of  the  tag  to  be 
used;  i.e.,  whether  the  work  is  for  a  regular  order,  a  repair 
order  or  an  experimental  order.  The  job  order,  the  number 
of  pieces  required  and  the  date  on  which  the  print  is  sent  out 
are  also  given,  together  with  the  department  numbers  in 
which  the  work  is  to  be  done.     These  department  numbers  arc 
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given  in  the  order  in  which  the  work  is  to  be  sent  through 
them.  The  blueprints  are  all  sent  down  to  the  assistant 
superintendent,  whose  first  duty  Is  to  look  over  the  arrange- 
ment of  the  departments  through  which  the  work  is  to  pass, 
and  see  that  the  routing  has  been  specified  to  the  best  possible 
advantage.  In  the  event  of  its  being  necessary  to  make  a 
change  In  the  routing,  the  blueprint  Is  returned  to  the  pro- 
duction department  to  have  the  same  change  made  on  the 
transfer  cards.  The  assistant  superintendent  also  notes  the 
stock  to  bo  used  In  the  space  entitled  "Stock  Heq.,"  after 
which  a  clerk  fills  out  the  material  requisition  form  shown 
In  V'\%.  7,  upon  which  the  necessary  material  Is  ordered.  The 
ri'maining  spaces  at  the  bottom  of  the  rubber  stamp  are  for 
use  In  the  replacement  of  work  which  has  been  spoiled  or  of 
material  which  has  been  found  defective,  and  the  use  of  this 
part  of  the  form  will  be  subsequently  explained. 

The  Operation  of  the  Follow-up  System 
For  u.m-  In  keeping  a  record  of  each  order  going  through  the 


factory.  Ih?  pro- 
duction depart- 
ment maintains  a 
set  of  transfer 
c.irds,  the  forms 
of  which  are 
shown  in  Figs.  12 
and  1.3,  these 
forms  being 
printed      on      the 
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opposite  sides  of  the  same  card.  It  will-  be  seen  that  the 
form  shown  in  Fig.  12  provides  for  keeping  a  record  of  the 
castings  that  have  been  ordered,  the  number  that  have  been 
received  on  various  dates  and  the  number  that  have  either 
been  spoiled  in  machining  or  found  defective.  Fig.  13  shows 
the  form  used  for  keeping  a  record  of  the  transfer  of  work 
from  department  to  department.  This  form  provides  a  space 
for  entering  the  part  and  job  order  numbers  and  the  symbol 
and  number  of  the  part,  together  with  the  date  on  which  the 
blueprints  were  sent  out  to  the  factory  and  the  number  of 
parts  ordered.  In  the  lower  part  of  the  form,  spaces  are  pro- 
vided for  recording  the  number  of  parts  completed  in  each 
department  each  day,  and  for  the  transfer  of  such  work  to 
the  succeeding  department.  Figs.  12  and  13  are  the  forms 
used  for  keeping  track  of  the  progress  made  in  machining 
castings.  For  keeping  track  of  the  machining  of  other  parts, 
such  as  steel  shafts,  etc. — where  the   material   is  not  a  cast- 
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ing — a  card  printed  with  the  same  form  as  that  shown  in 
Fig.  13  is  used.  This  form  is  printed  in  black  on  a  yellow 
card,  while  the  castings  record  is  kept  on  a  form  printed  in 
red  on  a  white  card.  In  this  way  the  production  department 
finds  it  easy  to  distinguish  between  the  two  classes  of  work. 
When  each  department  finishes  work  on  a  given  order,  a 
tag  of  the  form  shown  in  Flgtf"l4  is  filled  out  and  attached  to 
the  work,  which  is  then  forwarded  to  the  inspection  depart- 
ment. It  will  be  seen  that  the  upper  part  of  this  form  pro- 
vides spaces  for  the  name  of  the  operation,  the  order  num- 
ber, the  symbol  and  piece  numbers  of  the  part,  the  number  of 
pieces  reciuired  and  the  date.  It  may  happen  that  the  work  is 
in  a  hurry,  in  which  case  the  department  doing  certain  work 
will  not  wait  until  the  order  h;vs  been  completed  before  for- 
warding it  to  the  inspection  department,  but  will  forward  a 
portion  of  the  work  with  a  tag  of  the  form  shown  in  Fig.  H. 
The  inspector  counts  the  work  and  records  the  number  of 
pieces  received  In  the  space  at  the  bottom  of  the  form,  put- 
ting his  Initials  opposite  this  number  in  the  space  provided 
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£or  that  purpose.  It  will  be  seen  that  this  tag  is  perforated 
across  the  end.  This  makes  it  easy  for  the  inspector  to  tear 
off  the  card  and  return  it  to  the  department  handling  the  first 
operation.  When  the  next  lot  of  pieces  is  forwarded  to  the 
inspection  department,  the  card  is  sent  with  them  and  the 
number  of  pieces  recorded  in  the  same  way,  this  being  con- 
tinued until  the  complete  number  of  parts  has  been  machined. 
Each  shop  foreman  has  a  box  on  his  desk  in  which  these 
cards  are  filed  when  returned  by  the  inspection  department. 
After  the  inspection  department  has  looked  over  the  work,  a 
new  tag  of  the  same  form  is  made  out  and  attached  to  those 
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pieces  which  have  been  found  satisfactory  and  they  are  then 
sent  on  to  the  next  department.  This  enables  work  that  is 
required  at  once  to  be  handled  without  any  unnecessary  delay. 
Tags  of  the  form  shown  in  Fig.  14  are  printed  on  either  pink, 
yellow  or  blue  cardboard  according  to  whether  the  work  is 
required  to  fill  a  standard  order,  a  repair  order  or  an  experi- 
mental order,  as  previously  mentioned.  The  colors  of  these 
cards  tell  the  shop  foreman  at  a  glance  to  which  class  the 
work  belongs  and  advise  him  as  to  the  method  of  procedure 
to  follow  in  handling  it.  The  standard  orders  are  the  regular 
manufacturing  operations  for  which  jigs  and  fixtures  are 
provided.  After  the  jig  has  been  set  up  on  the  machine  for 
handling  a  given  class  of  work,  the  first  piece  is  made  and 
sent  to  the  inspection  department  to  determine  its  accuracy. 


If  it  is  found  satisfactory,  subsequent  pieces  are  merely  given 
a  cursory  inspection,  the  jig  being  relied  upon  to  maintain  the 
necessary  dimensions.  In  the  case  of  repair  work,  jigs  and 
fixtures  are  also  used,  but  as  such  parts  are  to  be  shipped  out 
and  absolute  reliance  must  be  placed  on  their  interchange- 
ability,  each  part  is  given  a  thorough  inspection  before  being 
shipped.  Parts  for  the  experimental  orders  are  made  without 
the  assistance  of  jigs  or  fixtures  of  any  kind.  This  work  is 
usually  assigned  to  the  most  skilled  mechanics,  but  even  under 
such  conditions  it  is  found  advisable  to  have  each  part  sub- 
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jected  to  a  most  rigid  inspection  before  it  is  sent  on  to  the 
assembling  department. 

A  time  card  of  the  form  shown  in  Fig.  15  is  printed  on  the 
back  of  each  tracer  card.  Referring  to  this  illustration,  it 
will  be  seen  that  space  is  provided  for  the  time  and  date  upon 
which  each  job  was  started  and  finished  and  for  the  name 
and  numbM-  of  the  operator.  This  card  is  for  the  guidance  of 
the  foreman  in  enabling  him  to  keep  track  of  his  men.  The 
time  keeping  department  keeps  an  independent  record  of  each 
job  on  cards  of  the  form  shown  in  Fig.  16.  It  will  be  seen 
that  spaces  are  provided  for  the  name  and  number  of  the 
operator,  for  the  date  and  the  job  number  and  the  time  at 
which  he  started  and  stopped  work  on  a  given  job.  The  dif- 
ferent classes  of  operations  are  tabulated  on  this  card  and  in 
using  it  the  time  clerk  draws  a  line  through  the  figures  in- 
dicating the  time  of  starting  and  stopping  work  and  the  opera- 
tion performed.     This  card  is  then  sent  to  the  foreman  and 
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turned  over  by  him  to  the  cost  keeping  department, 
handling  standard  orders,  little  trouble  is  experienced  in 
maintaining  a  satisfactory  rate  of  production,  but  the  record 
of  production  time  on  repair  and  experimental  orders  is  of 
great  assistance  in  making  sure  that  the  work  is  turned  out 
in  reasonable  time.  The  time  required  for  producing  any 
given  job  is  compared  with  that  taken  for  performing  work 
of  a  similar  nature  which  was  done  in  the  factory  at  other 
times,  and  in  case  an  excessive  amount  of  time  is  being  taken 
in  any  case  the  foreman  of  the  department  In  which  such  an 
occurrence  takes  place  is  given  an  opportunity  to  explain  the 
cause. 

The  method  of  issuing  a  single  set  of  blueprints  which  fol- 
lows the  work  from  department  to  department  is  adopted 
where  a  relatively  small  number  of  parts  is  to  be  made.  In 
many  cases,  however,  a  single  order  may  be  received  for  as 
many  as  200  machines,  and  this  will  keep  the  factory  busy  for 
a  considerable  length  of  time.  It  would  obviously  be  im- 
practical to  hold  all  of  an  order  in  a  given  department  until 
it  was  completed.  To  obviate  the  necessity  of  such  a  course, 
the   production   department  supplies  each  department   in   the 
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factory  that  is  to  work  on  the  order  with  a  complete  set  of 
blueprints,  and  as  fast  as  the  work  is  completed  it  is  sent  on 
from  department  to  department,  the  method  of  recording  the 
work  on  the  transfer  cards  (Figs.  14  and  15)  being  that  previ- 
ously described  for  the  case  where  less  than  the  entire  num- 
ber of  pieces  called  for  on  the  order  was  forwarded  to  the  in- 
spection department.  In  this  way  the  work  can  be  handled 
in  an  expeditious  manner.  If  a  certain  quantity  of  parts  is  re- 
quired ahead  of  the  full  amount,  an  excess  amount  of  parts 
is  started  to  provide  for  the  possibility  of  damage  or  defective 
parts  baing  found,  and  this  work  is  pushed  along  as  rapidly 
as  possible. 

In  every  factory  it  occasionally  happens  that  work  is 
spoiled  in  machining  or  that  castings  or  other  materials  are 
found  to  be  defective.  When  such  a  condition  arises  in  the 
work  handled  by  the  American  Machine  &  Foundry  Co.,  the 
job  is  held  up  by  the  inspection  department  and  the  produc- 
tion   ii''partiui'iit    is    imiiiifiil    Hint    :i    cirtMin    number   of   pieces 
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has  been  found  defective.  Certain  parts  are  carried  in  stock 
to  provide  for  such  contingencies,  but  it  stock  parts  are  not 
available  for  replacement  purposes  the  method  of  procedure 
dc'p<'nds  upon  whether  a  single  set  of  blueprints  which  follows 
the  work  from  department  to  department  is  provided,  or 
whether  each  department  works  from  a  separate  set.  When 
a  single  set  of  prints  Is  used,  the  inspe^ction  department  fills 
In    the    form    stamped    on  the   back    ot   the   blueprint   "Make 

replacement  parts  on  J.  O.  "  and  sends  the  print 

to  the  production  department.  If  the  parts  are  In  stock,  the 
required  number  will  he  withdrawn  and  the  number  of  parts 
railed  for  on  the  print  reiluced  to  correspond.  If  the  parts 
are  not  In  stock,  the  blueprint  will  be  returned  to  the  a8- 
sistant  superintendent  who  will  send  It  to  the  department 
that  performs  the  first  operation.  The  Inspection  depart- 
ment holds  up  the  remainder  ot  the  order,  until  the  replace- 
ment  parts  have  reached   the  same  stage  as  the  rest  of  the 


work.  If  a  separate  set  of  blueprints  is  issued  to  each  depart- 
ment and  the  replacement  cannot  be  made  from  stock,  a 
special  blueprint  will  be  issued  to  follow  the  work  from  de- 
partment to  department.  When  the  replacement  order  has 
been  brought  to  the  same  condition  as  the  remainder  of  the 
regular  order,  the  inspection  department  will  combine  the  two 
and  destroy  the  replacement  blueprint. 

There  are  few  factories  of  any  prominence  that  are  not 
capable  of  turning  out  work  of  the  necessary  accuracy  and 
finish  to  meet  the  requirements  of  their  customers;  but  there 
are  a  great  many  shops  that  are  hindered  in  the  production 
of  their  work  through  lack  of  system  or  through  the  use  ot 
inefficient  systems  which  fail  to  accomplish  the  results  for 
which  they  were  installed.  This  is  notably  the  case  in  those 
factories  which  have  employed  inefficient  production  special- 
ists who  have  installed  "cure-all"  methods  that  are  unsuiteJ 
for  the  work  in  hand.  The  system  of  the  American  Machine 
&  Foundry  Co.,  described  in  the  preceding  pages,  is  one 
which  combines  the  valuable  characteristics  of  simplicity  and 
(llicifncy.  It  was  worked  out  to  meet  the  requirements 
nf  a  plant  dealing  with  a  great  variety  of  special  work  in 
addition  to  standard  manufacturing  work.  Those  who  have 
read  the  article  and  grasped  the  working  details  of  the  sys- 
tem will  readily  appreciate  the  fact  that  the  features  which 
adapt  it  to  the  requirements  of  handling  special  work  could 
be  applied  in  factories  whose  product  is  of  a  similar  char- 
acter. It  will  also  be  apparent  that  the  system  could  be  used 
with  very  slight  modifications  in  many  factories  handling 
standard  products,  and  that  its  simplicity  and  efficiency 
should  warrant  its  receiving  careful  consideration  by  the 
manufacturer  who  contemplates  systematizing  his  work  or 
installing  a  new  system.  This  system  seems  to  be  one  that 
is  capable  of  reducing  production  costs  and  increasing  ef- 
ficiency and  dividends. 

*     *     * 

AN  IMPROVED  MANGANESE   STEEL 

An  improvement  has  recently  been  made  in  the  production 
ot  manganese  steel,  by  means  of  which  a  steel  is  obtained 
which  is  said  to  possess  the  characteristic  hardness  of  the 
regular  manganese  steel,  but  which  contains  a  lower  amount 
of  manganese.  This  renders  its  production  cheaper  and  affords 
practical  advantages  in  certain  other  respects.  Commercial 
manganese  steel  contains  from  11  to  14  per  cent  ot  manganese, 
and  hitherto  any  attempts  to  produce  a  steel  lower  in 
manganese  than  10  to  11  per  cent  has  tended  to  make  a  metal 
nearly  as  brittle  as  glass  and  unfit  for  commercial  use.  The 
new  product  is  based  on  the  discovery  that  a  certain 
critical  relation  exists  between  the  percentage  of  manganese 
and  the  percentage  of  carbon  employed  with  it  in  the  alloy 
steel,  and  that  by  proportioning  the  carbon  ingredients  in  ac- 
cordance with  this  relation,  a  steel  may  be  obtained  contain- 
ing from  G  to  9  per  cent  of  manganese,  or  as  low  as  5  per  cent, 
and  possessing  to  a  very  marked  degree  the  characteristic 
combination  of  ductility  witli  hardness  and  the  other  ira- 
portiint  properties.  It  is  believed  that  there  is  a  practical  limit, 
iiroiind  r>  per  cent,  for  the  diminution  of  the  manganese.  In 
its  preferred  form  the  product,  having  in  its  composition  an 
amount  of  manganese  less  than  9  per  cent,  and  more  than  5 
per  cent,  contains  carbon,  other  than  graphite,  between  or 
not  materially  exceeding  the  following  narrower  limits,  viz.. 
1.075  —  0.04  of  the  percentage  of  manganese  as  one  limit,  and 
1.075  4-  0.0;i3  ot  the  percentage  of  manganese  as  the  other 
limit,  the  percentages  being  taken  with  reference  to  the  whole. 
For  example,  for  an  S  per  cent  manganese  steel  the  prefer- 
able limits  for  the  carbon  are  (1.075  —  0.04X8)  =0.755  per 
cent,  and  (1.075  +  0.033  X  8)  =  1.342  per  cent,  the  amount  of 
carbon  present  being  controlled  within  these  limits  according 
to  the  degree  of  ductility  required  In  the  product.  The  In- 
gredients of  the  product  are  preferably  brought  together  In  a 
molten  state,  as  Is  usually  the  custom  with  manganese  steel 
alloys.  After  casting,  the  metal  Is  properly  water-toughened. 
The  new  alloy  is  a  poor  conductor  of  heat  and  practically  non- 
magnetic. This  alloy  steel  Is  patented  by  William  Campbell, 
.John  11.  Hall,  and  Henry  M.  Howe,  and  the  patent  Is  assigned 
to  the  TnylorWharton  Iron  &  Steel  Co.  of  High  Bridge,  N.  J. 
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ORGANIZATION.    LIMITS.    NUMBER    OF    PARTS    TO    BE    INSPECTED.    DETECTING    DEFECTS    OF    WORKMANSHIP 

BY  ■WILLIAM   B.    "WESSELS" 


Defective  or  Spoiled 

CASTINGS    OR    STEEL 
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Defective               |  SpoUed     A.        \  Total 

Balance  left  on  ticket         ^ 

Replaced                      Bal.  left  in  Rough 

Material^  C?    Foundry                 Weight 

■  Charge  to  Dep't    Jf  / 

Fig. 


THE  necessity  for  a  thorough  system  of  inspection  and  the 
advantages  gained  thereby  are  now  recognized  by  all 
modern  manufacturing  concerns,  so  that  whereas  ten  or 
fifteen  years  ago  inspection  was  relegated  to  an  inferior  posi- 
tion among  shop  duties,  it  now  occupies  a  place  in  the  front 
rank  where  it  will  certainly  remain  for  all  time.  In  support 
of  these  facts,  for  the  benefit  of  anyone  disposed  to  question 
them,  an  illustration  or  two  may  easily  be  cited.  The  busi- 
ness of  a  consulting  engineer  is  assuming  larger  proportions 

every  year,  due  to 
the  tremendous 
strides  being  made 
in  manufacturing 
industries.  If  one 
stops  to  analyze 
the  functions  of  a 
consulting  en- 
gineer, it  will  be 
found  that  inspec- 
tion duties  form  a 
considerable  part  of 
them. 

As  a  further  il- 
lustration of  the 
growing  impor- 
tance of  inspection, 
it  may  be  men- 
tioned that  testing 
and  inspection 
bureaus  are  being 
established,  which 
make  a  business  of 
inspecting  and  test- 
ing factory  and 
mill  products  at 
regular  intervals. 
Such  products  as  wire,  cable,  flexible  tubing,  hose,  bar  steel, 
etc.,  produced  in  factories  subscribing  for  the  bureau's 
service,  are  now  marked  with  a  label  or  other  means, 
showing  that  they  have  been  inspected  and  passed  by  the 
testing  bureau.  The  general  purpose  of  such  an  inspection 
is  not  only  to  give  customers  the  fullest  possible  guar- 
antee of  reliability,  and  to  act  as  a  stimulus  for  the  main- 
tenance in  the  factory  of  high  standards  in  design  and  ma- 
terials; but  also  to  afford  manufacturers  means  whereby  their 
products  will  be  easily  recognized  in  the  field  in  distinction 
to  inferior  and  unapproved  goods.  Furthermore,  such  an  in- 
spection will  be  an  aid  to  manufacturers  in  keeping  up  the 
quality  of  work  and  supervision  to  a  point  which  will  best 
serve  the  interests  of  all  concerned.  It  is  seen,  therefore, 
how  largely  the  work  of  inspection  is  entering  into  manu- 
facturing industries.  One  may  be  well  assured  that  in  these 
days  of  keen  competition  and  close  scrutiny  of  expenses  of 
all  kinds,  an  inspection  force  must  be  considered  a  good  in- 
vestment by  every  firm  establishing  or  employing  one,  or  it 
would  not  be  tolerated. 

Organization  of  an  Inspection  Department 
The  organization  of  an  ideal  inspection  system  would  mean 
the  employment  of  enough  inspectors  so  that  each  piece  could 
be  inspected  after  each  operation.  In  this  way,  the  inspector 
would  find  a  defective  or  spoiled  piece  before  any  more  time 
was  spent  on  it.  In  some  plants  that  are  not  systematized, 
as  regards  their  methods  of  inspection,  I  have  seen  jobs  that 
were  spoiled  on  the  first  operation,  complete  before  the  defect 
was  found  out,  thereby  losing  a  lot  of  time  and  money. 
Another  case  where  an  inspector  shows  himself  to  be  a  neces- 
sity, is  when  a  complete  lot  of  work  comes  to  him  and  he  not 
only  inspects  it,  but  also  keeps  a  record  of  the  number  of 
pieces  received,  so  that  in  case  of  a  shortage,   the   previous 
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operator  or  department  must  report  whether  it  was  spoiled 
or  defective.  If  the  last  operator  or  department  cannot  ac- 
count for  the  missing  piece  or  pieces,  the  inspector  makes  out 
a  shortage  slip  of  the  form  shown  in  Fig.  1  against  that  de- 
partment, which  will  be  turned  In  to  the  cost  department 
where  the  loss  will  be  figured,  and  at  the  end  of  the  month 
an  itemized  account  is  sent  to  each  department  showing  the 
heads  of  departments  how  much  work  has  been  spoiled.  Such 
a  record  is  also  kept  in  the  oifice  and  at  the  end  of  the  year 
this  will  be  found  helpful  in  the  company's  stock  taking.  In 
case  a  piece  or  more  is  spoiled,  the  tag  shown  in  Fig.  2  or 
something  on  this  order,  may  be  attached  to  the  work,  which 
will  prevent  any  further  confusion. 

Use  of  Limiting-  Instead  of  Exact  Dimensions 

Further  along  in  this  article,  in  connection  with  a  dis- 
cussion of  the  inspection  of  work  in  the  shop  and  the  bene- 
ficial results  to  be  derived  from  working  to  limiting  instead 
of  to  exact  dimensions,  it  is  pointed  out  that  it  would  be 
equally  desirable  if  some  method  could  be  devised  whereby 
inspectors  of  materials  could  be  assisted  in  handling  their 
work  by  furnishing  them  standards  such  as  samples,  curves 
or  other  data  showing  the  limits  between  which  materials 
could  be  passed,  thus  reducing  to  a  minimum  the  possibility 
of  errors  in  judgment.  The  idea  intended  to  be  conveyed  is 
exemplified  in  part  by  maximum  and  minimum  limit  gages. 
Where  such  gages  can  be  used,  the  product  when  inspected  for 
correctness  of  size,  is  supposed  to  be  not  greater  than  the 
larger  nor  less  than  the  smaller  of  the  two  gages.  This  is  at 
times  likely  to  cause  confusion  on  the  part  of  some  manufac- 
turers, as  to  what  is  necessary,  or  it  may  cause  disappoint- 
ment on  the  part  of  the  customers  as  to  what  they  receive. 

Careful  records  should  be  kept  of  materials  rejected  or 
found  defective  in  any  respect,  and  steps  should  be  taken  to 
see  that  such  materials  are  promptly  disposed  of  in  order  to 
prevent  any  possibility  of  their  becoming  mixed  with  accepted 
materials.  At  the  same  time,  those  who  are  responsible  for 
the  defective  parts  are  communicated  with  in  the  most  ex- 
peditious way  so  that  the  defects  may  be  made  good  with  the 
least  possible  delay.  Fig.  2  shows  a  rejected  or  defective 
material  ticket  used  in  the  plant  of  a  certain  lathe  manu- 
facturer, and  a  similar  form  would  meet  the  requirements  of 
many  other  shops. 

Not  Necessary  to  Inspect  Every  Piece 

In  factories  where  the  inspection  department  is  well  or- 
ganized, an  endeavor  is  constantly  made  in  each  department 
to  inspect  the  work  during  the  actual  making  as  well  as  upon 
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the  completion  of  it.  When  it  is  remembered  that  in  the  stock- 
room ledger  of  many  factories  there  are  listed  thousands  of 
different  items,  one  will  appreciate  the  enormous  volume  of 
work  that  is  constantly  going  through  the  factory  and  con- 
sequently through  the  inspection  department.  Of  course,  it 
would  be  a  physical  impossibility  without  increasing  the  force 
to  a  disproportionate  size,  to  inspect  every  individual  piece. 
It  would  also  be  equally  unnecessary  to  do  so,  since  many  of 
the  parts  are  made  by  automatic  or  semi-automatic  machinery, 
and  on  all  such  work  it  is  sufficient  to  inspect  on  a  percentage 
basis,  a  case  in  point  being  screw  machine  product  and  other 
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repetition  work.  After  the  tools  are  once  properly  set  for 
work  of  this  kind,  it  is  only  necessary  to  prevent  them  wear- 
ing or  getting  out  of  alignment.  When  this  contingency  has 
been  guarded  against,  an  inspection  of  a  percentage  of  the 
finished  parts  is  quite  as  efficient  as  an  inspection  of  every 
piece.  On  the  other  hand,  parts  which  are  not  made  by 
automatic  machines,  or  which  are  not  manufactured  in  suf- 
ficient quantities  to  warrant  the  making  of  dies  and  limit 
gages,  templets,  etc.,  require  detailed  inspection. 

Xest  to  inspecting  the  work  before  it  leaves  the  machine 
or  bench,  i.e.,  while  it  is  still  uncompleted  and  in  the  hands 
of  the  workman,  the  second  best  method  is  to  have  the  ma- 
terial after  each  operation  has  been  performed  on  it  delivered 
with  an  identification  card  to  a  separate  inspection  room 
where  it  can  be  thoroughly  inspected  and  passed  or  rejected. 
It  satisfactory,  it  is  retained  and  in  due  course  re-issued  to 
another  workman  for  the  performance  of  the  succaeding  oper- 
ation. Where  the  work  is  small,  this  method  will  give  ex- 
cellent results.  But  in  the  majority  of  cases  a  procedure  of 
this  kind  is  not  permissible  on  account  of  the  large  size  or 
awkward  shape  of  pieces,  which  would  require  too  much  labor 
to  handle  them.  It  then  becomes  necessary  for  the  inspector 
to  go  to  the  work,  inspect  it  and  put  his  special  stamp  on  it, 
or  an  inspection  tag  of  the  form  shown  in  Fig.  3  may  be  ad- 
vantageously employed.  It  will  be  found  advisable  when  the 
size  of  piece  permits  of  so  doing,  to  stamp  it  while  in  the 
rough  state  with  a  serial  number,  and  to  check  each  serial 
number  with  the  check  number  of  various  workmen  who  per- 
form the  work  on  it.  In  this  way  defective  work  can  always 
be  traced  back  to  the  right  person,  no  matter  what  the  lapse 
of  time  between  the  


correspondence  as  may  be  required  from  time  to  time  in  con- 
nection with  further  inquiry  which  it  may  seem  desirable  to 
the   management   to   make. 

Inspecting  for  Defects  in  Workmanship 

Defects  due  to  workmanship  are  undoubtedly  more  difficult 
to  deal  with  than  those  due  either  to  design  or  to  material, 
though  it  is  not  the  intention  to  convey  the  idea  that  any  of 
them  are  easy.  Reference  is  made  here  more  particularly  to 
items  of  a  minor  nature,  such  as  form  the  bulk  of  defects. 
When  a  design  has  been  supposedly  corrected,  it  is  of  course 
possible  that  instead  of  eliminating  trouble  one  may  be  sim- 
ply getting  into  trouble  of  a  different  kind.  Assuming  the 
solution  to  be  at  hand,  it  becomes  a  question  of  changing 
records  and  drawings,  when  the  matter  is  then  closed,  once 
for  all.  In  case  of  a  defect  due  to  workmanship,  however, 
while  letters,  or  any  other  information,  are  sent  to  the  as- 
sembling departments  giving  full  instructions  how  to  pro- 
ceed in  the  future,  it  is  necessary  to  follow  up  such  instruc- 
tions continuously  in  order  to  see  that  they  are  properly 
carried   out,   not  only  for  a  time,  but   for  all  time. 

In  choosing  inspectors,  the  endeavor  should  be  made  to 
obtain  men  who  have  had  the  requisite  experience  in  the 
works.  In  addition,  such  men  should  be  selected  as  are 
likely  to  appreciate  the  responsibility  of  their  position,  and 
who  are  endowed  with  an  abundance  of  good  judgment,  not 
only  for  passing  upon  materials  submitted  for  inspection  but 
also  in  dealing  with  the  men  about  them.  As  regards  their 
dealings  with  the  men,  inspectors  should  be  absolutely  fair 
and  impartial.  No  discrimination  should  be  made  between 
one   workman   and   another.     A   feeling   of   cooperation    must 

also   be    fostered   be- 
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performance  of  the 
work  and  its  inspec- 
tion. 

In  some  classes  ni 
apparatus,  the  na- 
ture of  work  i- 
such  that  each  opeiM 
tion  serves  as  ■• 
check  on  the  pr.- 
ceding  operation 
Where  such  is  the 
case,  the  workmen 
themselves  act  as 
inspectors.  C  a  r  r  y- 
ing  this  idea  still 
further,  some  concerns  hold  each  workman  responsible  fur 
any  work  that  may  be  performed  by  him  on  a  piece  on  which 
any  of  the  preceding  operations  performed  by  other  work- 
men have  been  incorrectly  done.  All  defects  or  deviations 
from  the  drawings  and  specifications,  noted  by  the  inspectors 
during  the  inspection  of  materials  or  the  building  of  ma- 
chinery, are  given  most  careful  consideration  to  determine 
whether  the  piece  should  be  scrapped  outright,  whether  it 
may  be  rectified,  or  it  the  part  happens  to  be  an  unimportant 
one,  whether  it  may  be  passed  as  it  stands.  Of  course,  a 
full  knowlerlge  of  the  situation  is  required  before  an  intel- 
ligent decision  ciin  be  arrived  at.  If  a  decision  cannot  be 
given  by  the  inspector  himself,  the  matter  is  at  once  referred 
to  the  head  of  the  department  Involved.  In  the  meantime. 
If  it  seems  advisable,  all  work  which  is  likely  to  be  affected 
In  any  way  is  stopped,  pending  a  definite  conclusion. 

Complaints  received  from  the  outside  that  are  either  from 
the  erecting  department  or  district  offices  should.  If  applying 
to  the  works,  be  referred  to  the  inspection  department  to  be 
thoroughly  investigated.  A  written  report  should  then  be 
made  In  each  case  to  the  manager  of  the  works  and  to  the 
iTPCting  department,  and  also  to  the  office  for  the  purpose  of 
having  It  forwarfled  to  the  proper  di.-itrlct  office.  These  com- 
plaints should  he  classified  on  a  monthly  basis  and  treated 
similarly  to  expenses  due  to  pieces  spoiled  In  the  works. 
When  complaints  received  from  outside  affect  the  design  only, 
they  should  be  referred  to  the  engineoring  department  where 
an  analogous  course  of  procedure  would  be  followed.  A  record 
of  all  complaints  ought  to  be  maintained  by  the  management, 
to  whom  are  sent  by  the  office,  the  erecting  and  engineering 
departiiK'nts.   mul    hv   the   manager  of   works,   copies   of  such 
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tween  the  inspectors 
and  the  foremen  if 
the  work  of  inspec- 
tion is  to  be  carried 
out  effectively,  al- 
though  inspectors 
should  not  be  con- 
trolled by  the  fore- 
men of  any  depart- 
ment, except  a  chief 
inspector. 

In   some   instances 

»0  TO   BE   USED  ON   FINISHED  PARTS  ONLY  j     ^^^.^    g^^^     foremen 

given  charge  of 
inspectors.  This 
should  not  be,  as  a  foreman  is  likely  to  order  his  inspector 
to  pass  material  to  maintain  the  required  rate  of  production, 
and  the  inspector  must  obey  for  fear  of  losing  his  position. 
I  have  experienced  this  mys^  years  ago;  and  I  know  that 
better  results  will  be  obtained  if  an  inspector  is  under  the 
jurisdiction  of  none  but  a  chief  inspector.  As  to  machinery, 
this  must  be  inspected  with  regard  to  its  fitness  for  the  use 
intended,  and  here  is  where  discrimination  may  be  shown 
to  good  advantage.  Drawings  usually  call  for  absolute  meas- 
urements; that  is,  they  give  single  measurements  to  work 
to,  and  do  not,  as  a  general  rule,  specify  what  will  be  ac- 
cepted and  what  will  not  in  the  matter  of  variation  in  the 
absolute  size.  It  Is  sincerely  hoped  that  whatever  objections 
.exist  at  present  to  the  specifying  of  limits  of  one  or  two 
dimensions  on  drawings  may  easily  be  overcome,  at  least 
to  the  extent  of  introducing  such  a  system  on  drawings  for 
standard  details. 

As  It  Is  neither  po.sslble  nor  necessary  in  the  vast  ma- 
jority of  commercial  operations,  to  reach  an  absolute  degree 
of  refinement,  the  question  is  one  of  relative  accuracy.  In 
other  words,  the  error  should  be  confined  between  the  limits 
of  variation  either  way  from  the  exact  dimensions,  if  the  work 
Is  to  be  thoroughly  satisfactory.  No  proper  answer  can  be 
given  In  regard  to  suitable  limits  until  the  nature  of  the  work 
is  known.  For  Instance,  consider  two  samples  of  opposite  ex- 
tremes: one  allows  a  maximum  variation  of  the  given  dimen- 
sions; In  the  other,  no  variation  must  enter.  Uetween  these, 
there  is  an  almost  infinite  number  and  variety  of  graduations. 
It  Is  the  business  of  the  inspectors  to  difTerentiate  between 
them— by  no  means  a  simple  task  and  upon  their  respective 
abilities  to  do  so  depends  their  success  In  the  Inspection  de- 
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partment.  Their  success  in  this  department  would  naturally 
serve  as  a  guarantee  of  their  eligibility  tor  further  advance- 
ment. A  certain  company  in  selecting  foremen  gives  prefer- 
ence to  inspectors  and  rate  setters,  or  "feed  and  speed  men," 
as  the  latter  are  sometimes  called.  As  may  be  surmised,  men 
with  proper  qualifications  for  inspectors  are  exceedingly  dif- 
ficult to  obtain  from  the  ranks  of  skilled  artisans,  for  while 
practically  every  inspector  must  be  a  journeyman  to  some 
trade,  not  every  journeyman  makes  a  good  inspector. 

There  is  no  better  field  for  cooperation,  nor  one  in  which 
either  the  results  of  cooperation  or  the  harmful  effects  re- 
sulting from  lack  of  it,  may  be  more  easily  seen  than  the 
work  of  inspection.  The  efficiency  of  inspection  depends 
largely  upon  the  aid  received  from  the  engineering,  testing 
and  other  departments,  members  of  which  are  more  or  less 
in  touch  with  manufacturing  processes  and  are  thus  enabled 
to  make  many  helpful  suggestions  regarding  the  work.  Of 
equal  value  are  the  letters  received  from  the  erecting  depart- 
ments of  various  district  offices,  even  though  these  be  in  some 
instances  complaints  regarding  defects  of  machinery.  In- 
spectors are  constantly  being  impressed  with  the  fact  that  no 
one  can  estimate  the  possible  harmful  effect  which  any 
trouble,  even  when  trivial,  may  create  in  the  minds  of  cus- 
tomers. Every  letter  of  complaint  from  customers  should  be 
accepted  at  its  full  face  value  and  thoroughly  investigated, 
first  with  a  view  to  ascertaining  the  cause  of  the  trouble,  and 
second  with  a  view  to  preventing  a  recurrence  of  it. 

It  will  be  found  decidedly  interesting  when  complaints  are 
received  involving  defective  workmanship  to  occasionally 
send  the  inspector  and  foreman  of  the  department  in  which 
the  apparatus  was  built  to  see  for  themselves  the  exact  cause 
of  the  trouble.  In  this  way,  their  viewpoint  will  be  broadened 
and  they  will  appreciate  even  more  fully  than  they  other- 
wise would  the  requirements  of  the  machinery  built  in  the 
works.  No  matter  what  precautions  may  be  taken  to  have 
nothing  but  perfect  machinery  shipped  from  the  works,  there 
will  be  certain  points,  particularly  in  connection  with  new 
lines  of  machinery  or  in  applications  of  standard  apparatus, 
than  can  only  be  learned  from  actual  experience.  Hence,  the 
works  are  dependent  to  quite  an  extent  upon  district  offices 
and  erecting  departments  in  order  to  keep  them  thoroughly 
posted  on  all  matters  of  this  kind. 

TECHNICAL  ENGLISH  AS  WRITTEN  BY 
THE  STENOGRAPHER 

BY  P.   B     HAYS' 

The  following  letter  is  a  sample  of  the  kind  turned  out  by 
the  average  stenographer  when  trying  to  write  technical 
English.  Persons  who  have  had  much  experience  in  dictating 
letters  and  other  subjects  of  a  technical  nature  will  readily 
recognize  the  type.  Of  course  this  letter  is  not  a  facsimile  of 
one  actually  written,  but  is  a  compilation  of  the  mistakes 
frequently  made  by  stenographers  who  have  not  had  much 
experience  in  technical  work. 
Cosmos  &  Co.,  Dec.  14,  1914. 

New  York  City 
Gentlemen: 

We  beg  to  advise  that  our  model  B  type  R  machine  is 
best  adopted  to  the  work  you  refer  to.  This  machine  has 
a  last  iron  base,  with  a  phosphate  bronze  frame.  Its 
total  weight  is  only  eighty  pounds. 

This  machine  was  designed  by  our  corpse  of  engineers 
with  the  idea  of  combining  strength  with  lightness.  Its 
bearings  are  of  magnolius  metal,  its  shafts  of  Rome- 
nickel  steel,  and  its  pins  are  of  bold  rolled  steel  Cy  and 
Ide  treated.  Its  springs  have  the  greatest  possible 
restlessency  and  are  made  by  a  special  process  on  a  lawn 
swing  turret  lathe.  Its  housing  is  formed  in  two  pieces 
by  a  compound  die  on  a  lunch  press. 

It  operates  on  a  current  of  110  colts  and  8  lampears.  It 
can  be  used  with  any  steam  engine  having  an  incubated 
horsepower  of  six  or  greater  at  an  hour  P.M.  of  200. 

Trusting  this  information  will  answer  your  require- 
ments, we  are. 

Yours  very  truly, 

MECHANICAL   SUPPLY   CO. 
P.S.     You    did    not   state   whether   your    engine    is    conde- 
scending or  noncondescending,  so  we  have  assumed  it  to 
be  the  latter. 


DON'TS   FOR   DROP-FORGE   DIE   HARD- 
ENERS AND   USERS*t 

Don't  put  too  much  oil  on  the  die  during  forging  as  it  may 
check  or  burst  it. 

Don't  keep  a  die  in  a  cold  place  after  hardening,  particu- 
larly if  it  has  not  been  drawn  properly. 

Don't  put  a  cold  die  block  into  a  hardening  or  annealing 
furnace  that  is  hot.     Heat  both  up  together. 

Don't  have  any  dark  spots  on  the  blocks  when  taken  from 
the  furnace.     They  should  be  the  same  color  all  over. 

Don't  use  cyanide  on  the  face  in  hardening  die  blocks,  as  it 
will  cause  the  sharp  corners  of  the  block  to  break  oft. 

Don't  have  the  furnace  too  hot  when  heating  the  die  blocks 
for  hardening,  as  it  is  not  the  furnace  that  you  want  to  harden, 
but  the  blocks. 

Don't  try  to  make  the  die  do  too  much.  Do  as  much  in  the 
breaking  down  as  possible  and  allow  the  finishing  dies  to  do 
as  little  as  possible. 

Don't  draw  a  die  block  too  fast  after  hardening.  It  is  better 
to  leave  it  on  the  hot  plate  or  in  the  furnace  one-half  hour  too 
long  than  not  long  enough. 

Don't  keep  a  die  in  the  cooling  water  too  long.  Take  it  out 
as  soon  as  the  fingers  can  be  held  on  the  deepest  part  of  the 
impression  without  burning  them. 

Don't  put  too  much  water  on  the  shank  of  the  die  blocks. 
Only  sufficient  water  should  be  put  on  the  shanks  during  the 
cooling  of  the  face  to  prevent  distortion. 

Don't  break  the  corners  on  a  die  block  by  having  them  too 
hot.  To  aid  in  preventing  breakage  of  corners  of  a  die  block 
during  hardening  soap  or  oil  the  sharp  corners  before  putting 
it  in  the  water. 

Don't  allow  the  steel  in  forging  to  get  too  cold  as  it  is  very 
likely  to  crack  the  die,  particularly  where  the  impressions 
are  deep  and  tapered.  Excess  material  will  also  cause  dies 
with  deep  impressions  to  crack. 

Don't  start  up  the  hammers  in  cold  weather  without  first 
preheating  the  dies;  the  dies  may  break  if  they  are  not 
heated  before  using.  This  accounts  for  the  greater  number 
of  dies  broken  in  cold  weather  than  in  warm  weather. 

Don't  delay  drawing  the  temper.  As  soon  as  the  block  has 
cooled  so  that  the  deepest  impression  will  not  burn  the 
fingers,  it  should  be  immediately  placed  in  a  drawing  fur- 
nace or  drawn  on  a  hot  plate,  shank  down.  This  drawing 
should  take  place  immediately  after  the  block  is  taken  out 
of  the  water. 

Don't  blame  all  the  breakage  of  die  blocks  on  the  steel  or 
the  die  block  manufacturer.  If  a  die  block  had  a  hole  about 
one  inch  diameter  drilled  through  the  center  of  it  longi- 
tudinally, it  would  prevent  the  block  from  breaking,  provided 
the  block  should  have  a  pipe.  Drilling,  of  course,  is  only  a 
precaution  against  piping. 

Don't  use  still  water  for  hardening  a  die  block.  The  blocks 
should  be  immersed  to  a  depth  of  about  three  inches  in  run- 
ning water.  This  running  water  should  have  sufficient  force 
to  penetrate  the  steam  film  that  forms  when  a  piece  of  steel 
is  cooling.  By  having  a  good  flow  of  water  and  good  force,  it 
will  prevent  soft  spots  in  the  working  face  of  the  block. 

Don't  allow  the  shoes  in  the  hammers  to  get  out  of  shape. 
One-sixty-fourth  inch  warpage  in  the  shoe  will  very  frequently 
break  a  die.  Shoes  are  frequently  distorted,  due  to  the 
fact  that  short  dies  are  used  for  a  certain  length  of  time  and 
then  long  dies  are  used  on  the  same  shoes,  without  dressing 
them.     This  will  distort  the  shoes  and  break  the  die  blocks. 

Don't  heat  a  block  fast.  A  rough  and  ready  rule  for  the 
length  of  time  a  die  block  should  be  heated  is  one  hour  for 
each  inch  of  thickness,  plus  one  hour.  In  other  words,  a 
block  eight  inches  thick  should  be  heated  about  nine  hours. 
It  is  better  for  the  blocks  to  stay  in  the  furnace  an  hour  too 
long  and  thereby  insure  that  they  are  heated  throughout,  than 
not  to  have  them  in  the  furnace  long  enough. 


Bell   metal   is   a  bronze   that   contains 
and  20  per  cent  zinc. 


per   cent   copper 


lit   St.,    Ind!i 


article   b,v   W.    t,.    Goodrich   in    "The    .Vmerioan    Drop   Forger." 
>im'ts"   iireviousl.v  puhlislied.   sec   "Dou'ts  for  BaU   Bcarins  Users,' 
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A  "MECHANICAL"  WAR 

The  European  war  will  be  notable  in  history  for  the 
enormous  numbers  of  men  engaged  and  for  the  general  use 
of  machinery.  The  internal  combustion  engine  has  played 
an  important  part  as  the  motor  for  aeroplanes,  dirigible  bal- 
loons, submarines,  automobiles  and  trucks.  The  motor 
trucks  used  both  to  carry  loads  and  to  act  as  tractors  of 
trains  comprising  five  or  six  cars  have  made  possible  the 
rapid  movement  of  great  numbers  of  men  and  vast  quantities 
of  munitions  of  war  and  other  supplies,  compared  with  what 
was  possible  when  the  movements  of  armies  were  almost  en- 
tirely on  foot  and  supplies  were  transported  in  wagons 
drawn  by  horses.  The  armored  car  equipped  with  rapid  fire 
guns  is  a  formidable  appliance  that  has  accomplished  enorm- 
ous destruction  on  both  sides,  and  it  was  the  motor  truck 
that  hauled  the  great  siege  guns  which  hammered  down  the 
forts  at  LiC'ge  and  Antwerp. 

Some  motor  car  enthusiasts  have  suggested  the  name 
"automobile"  war  for  this  great  conflict;  but  a  more  appro- 
priate name  would  be  "mechanical"  war.  It  is  a  war  in 
which  waving  banners,  playing  bands  and  military  pomp  are 
subordinated  to  essentially  practical  methods.  Complicated 
field  guns,  hidden  from  sight  and  operated  by  engineers  and 
mechanics,  send  forth  their  missiles  of  destruction  without 
the  operators  seeing  their  enemies.  Far  behind  the  field  guns, 
the  motor  trucks,  the  aeroplanes,  the  battleships  and  all  the 
other  mechanical  paraphernalia  of  modern  war  are  the  metal- 
working  machines,  the  basic  tools  of  industry  as  well  as  of 
de.struction,  without  which  modern  warfare  would  be  Im- 
possible. The  pity  Is  that  these  machines  should  be  diverted 
from  the  arts  of  peace  to  those  of  war. 

ADJUSTABLE  BORING  TOOLS 
A  type  of  machine  tool  accessory  that  has  come  into  coni- 
ninn  use  during  the  past  few  years  is  the  adjustable  boring 
tool.  It  Is  being  made  by  n  number  of  concerns,  and  all  em- 
ploy the  same  general  principle  of  providing  means  for  shift- 
ing a  boring  tool  with  reference  to  the  center  of  rotation. 

This  tool  seeniH  to  have  met  a  real  need.  It  may  he  used 
In  the  lathe  for  accurately  boring  jigs,  fixtures  and  other 
parts  strapped  to  the  r^rrlage,  providing  means  by  which 
holes  may  he  bored  to  exart  diameters,  llul  the  widest  ap- 
pllniiinn    !><  to  the  drilling  machine,  which   with  the  help  of 


the  adjustable  boring  tool  may  be  converted  into  a  fairly 
satisfactory  boring  machine.  This  new  accessory  not  only 
provides  cheap  and  simple  means  for  boring  accurate  holes 
with  a  cheap  machine  tool,  but  greatly  increases  the  range 
of  available  boring  tools,  and  may  be  made  to  take  the  place 
of  a  large  stock  of  reamers  at  a  fraction  of  their  cost.  While 
perhaps  it  cannot  be  made  to  cut  as  rapidly  as  solid  or  ad- 
justable reamers,  the  feature  of  adjustability  and  wide  range 
of  application  more  than  compensates  for  the  loss  of  ef- 
ficiency, especially  in  repair  shops  where  the  cost  of  a  large 
stock  of  reamers  is  prohibitive. 

This  is  an  example  of  a  machine  tool  accessory  designed 
strictly  for  tool-room  use,  which  has  been  developed  to  a 
general  purpose  tool  of  capacity  and  efBciency  probably  far 
beyond  the  anticipations  of  anyone  responsible  for  its  early 
forms. 

BUILDING   UP   AND   MAINTAINING  A 
MANUFACTURING   BUSINESS 

It  is  said  to  be  harder  to  keep  a  fortune  than  to  make  one, 
and  for  the  same  reasons  it  may  be  more  difficult  to  maintain 
a  business  than  to  build  it  up.  It  does  seem  to  be  a  law  of 
nature  that  nothing  can  stand  still — it  must  either  go  for- 
ward or  backward.  When  a  business  is  being  built  up  the 
movement  is  forward — but  when  development  ceases  it  goes 
backward  actually  or  relatively.  Competitors  are  progressing, 
and  the  concern  that  no  longer  is  going  ahead  is  left  behind. 

A  machine  tool  building  concern  of  over  sixty  years  stand- 
ing which  recently  closed  down  affords  an  excellent  example 
of  this  condition.  Once  well  known  and  doing  a  good  busi- 
ness, some  years  ago  signs  of  decay  became  noticeable,  al- 
though not  recognized  in  time  by  the  management,  and  now 
the  end  has  come.  Started  by  thoroughly  practical  men  and 
for  many  years  managed  by  a  board  of  efficient  directors,  the 
business  was  so  prosperous  that  it  paid  dividends  as  high  as 
50  to  60  per  cent.  But  in  the  course  of  time  the  founders 
and  the  original  board  of  directors  passed  away,  the  man- 
agement was  left  in  the  hands  of  relatives  and  descendants, 
who,  less  competent  than  their  predecessors,  enjoyed  the  pro- 
ceeds of  the  business  already  established,  and  neglected  to 
introduce  new  blood  and  younger  men  with  modern  ideas. 

The  directorate,  composed  of  individuals  who  had  obtained 
their  place  by  inheritance,  could  not  understand  why  large 
sums  should  be  expended  for  advertising,  sales  promotion 
and  new  designs.  Improved  equipment  and  other  features 
that  should  have  been  introduced  to  promote  efficiency  were 
regarded  as  unnecessary  expenses.  The  result  was  that  the 
product  remained  practically  at  a  standstill,  without  im- 
provement, while  competing  machine  tool  manufacturers 
forged  ahead.  The  sales  dwindled  because  of  the  lack  of 
sales  promotion,  and  in  the  last  ten  years  the  concern  had 
passed  all  its  dividends.  Finally  the  di.ssatisfied  stockholders 
closed  down  the  business  so  that  they  could  put  their  money 
into  other  and  more  profitable  lines,  and  a  well-known  name, 
representing  years  of  accumulated  good-will,  at  one  time  a 
business  asset  of  no  small  value,  was  lost. 

INFLUENCE  OF  NOISE  ON  WORKMEN 
Most  manufacturing  operations  are  attended  by  noi.ses  of 
varying  degree.  In  the  present  state  of  mechanical  design 
and  construction,  noise  is  unavoidable,  but  we  predict  that 
as  efficiency  methods  are  developed,  more  and  more  attention 
will  be  paid  to  the  suppression  of  unnecessary  noises  and 
the  softening  of  unavoidable  noises  by  guards,  shields,  massive 
design,  heavy  foundations  for  machines  and  other  means.  It 
Is  a  demonstrated  physiological  fact  that  loud,  long-continued 
noises  have  a  serious  effect  on  the  nervous  system  and  pro- 
duce extreme  fatigue.  Of  course  all  are  familiar  with  the 
fact  that  if  noise  Is  very  severe.  It  deadens  the  hearing,  often 
producing  permanent  deafness. 

Many  accidents  are  caused  by  failure  to  understand  orders 
and  directions  in  a  noisy  plant,  especially  In  the  case  of  green 
men  unaccustomed  to  the  din  produced  by  pneumatic  ham- 
mers and  other  tools  working  on  steel.  Probably  it  Is  too 
much    to    hope    that    "sound    destroyers"    will    eventually    be 
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developed,  although  there  is  some  scientific  basis  for  the  be- 
lief that  a  result  of  this  kind  may  be  accomplished  where  the 
sounds  produced  in  a  street  or  in  a  room  are  to  be  lessened 
in  an  adjoining  room.  In  the  case  of  oil  forges  used  for  rivet 
heating,  the  noise  produced  by  the  rapid  succession  of  slight 
explosions  set  the  air  in  a  quiver  and  overpower  the  auditory 
sense.  The  design  of  these  burners  might  be  changed  so  as 
to  change  the  combustion  effect  and  eliminate  the  noise  by 
changing  the  rate  of  the  explosions.  If  the  explosion  rate 
were  rapid  enough,  the  sound  would  no  longer  be  audible  be- 
cause it  would  be  above  the  pitch  of  the  human  ear. 

Whatever  may  or  may  not  be  theoretically  or  practically 
possible,    the    subject    is    one    that    should    be    seriously    con- 
sidered by  engineers  who  aim  to  produce  working  conditions 
that  will  lead  to  higher  efficiency. 
*     *     * 

INDUSTRIAL   CONDITIONS   IN   GERMANY 

The  effect  of  the  war  on  the  machine  tool  industry  in 
Germany  closely  resembled  that  in  the  United  States,  except 
in  cities  like  Essen  and  Diisseldorf  and  other  metal  manufac- 
turing centers.  Business  in  the  machinery  industry  had 
been  dull  for  over  a  year;  but  on  the  declaration  of  war 
orders  ceased.  Then  beginning  with  the  month  of  September 
sales  gradually  increased  until  some  of  the  larger  German 
machine  tool  dealers  showed  a  total  of  sales  for  December 
that  exceeded  any  previous  month  for  more  than  a  year. 
These  sales  appear  to  have  been  largely  to  concerns  manu- 
facturing war  material — not  necessarily  arms  or  munitions 
of  war,  but  motor  trucks,  electrical  material  of  various  kinds, 
textile  material,  clothing,  shoes,  cooking  utensils  and  other 
equipment  for  the  use  of  the  armies.  Some  of  these  machine 
tool  orders,  however,  came  from  street  railways,  breweries 
and  other  industries  that  are  apparently  in  no  way  con- 
nected with  the  war.  The  same  kinds  of  tools  were  in  demand 
as  those  sold  in  the  United  States.  That  is,  turret  lathes, 
automatic  screw  machines,  engine  lathes  from  fourteen  up 
to  twenty-four  inches  swing,  small  milling  machines,  grind- 
ing machines  and  small  drilling  machines  for  holes  up  to 
one  inch,  sold  rapidly;  but  there  were  few  orders  for  heavy 
drilling  machines,  radials,  planing  and  shaping  machines,  etc. 
In  Essen  and  Diisseldorf  and  the  other  metal  manufacturing 
sections  the  mills  and  factories  are  running  day  and  night 
and  Sundays.  The  men  have  not  been  called  out  from 
such  enterprises,  and  they  present  an  appearance  of  extraor- 
dinary activity. 

It  is  rather  peculiar  to  see  the  effect  of  the  war  orders 
on  the  sales  of  machine  tool  dealers  in  Germany  and  other 
European  countries.  All  the  American  tools  in  demand  were 
completely  sold  out  three  months  ago,  and  in  Germany  they 
began  in  November  and  December  to  deliver  tools  made  in 
that  country,  which  had  apparently  been  ordered  three 
or  four  months  before.  How  the  machine  tool  industry  will 
be  affected  by  the  impetus  thus  given  to  manufacturers  in 
Germany  is  a  question  worth  considering.  Many  concerns 
that  have  not  previously  made  machine  tools  and  the  vari- 
ous metal  appliances  and  material  in  demand  during  the 
war,  have  gone  into  their  manufacture  and  will  naturally 
continue  in  the  same  lines  after  the  war  closes.  The  Ger- 
man practice  of  manufacturing  tools  in  small  lots  is  likely 
to  increase  the  competition  among  their  own  manufacturers 
rather  than  with  ours. 

It  is  a  long  look  ahead  to  forecast  the  future  of  German 
trade  when  peace  comes;  but  our  belief  is  that  Germany  will 
resume  her  friendly  relations  with  Russia  with  less  dif- 
ficulty than  is  now  supposed;  first,  because  there  are  many 
Germans  in  Russia  connected  with  large  industrial  enter- 
prises who  have  married  in  the  country  and  are  so  related 
to  Russian  families  as  to  create  a  friendly  atmosphere;  sec- 
ond, because  of  the  proximity  of  Germany  and  her  facilities 
for  quick  deliveries  into  Russia — during  the  Japanese  war 
the  Germans  enjoyed  better  facilities  for  shipping  their  ma- 
terial through  Russia  than  the  Russians  themselves  did; 
third,  because  the  Germans  manufacture  a  vast  amount  of 
material  which  is  particularly  adapted  by  price  and  quality 
to  the  requirements  of  the  Russian  market.  All  these  condi- 
tions it  will  be  difficult  for  other  nations  to  overcome. 


ON  PRODUCING  MECHANICAL  MOVING 
PICTURES 

With  the  development  of  the  moving  picture  industry,  there 
has  come  into  existence  a  phase  of  picture  making  of  great 
interest  to  the  mechanical  public.  In  the  effort  to  produce 
amusing  pictures  the  services  of  cartoonists  have  been  en- 
listed and  the  results  have  been  astonishing  as  well  as 
ludicrous.  Men,  women,  animals  and  inanimate  objects  go 
through  the  most  amusing  and  astounding  evolutions,  defying 
gravity,  traveling  at  lightning  speed  and  upsetting  natural 
laws  generally. 

In  order  to  depict  a  moving  object  on  the  screen  with  a  fair 
semblance  of  naturalness  it  is  necessary  to  make  a  large  num- 
ber of  drawings.  Some  of  the  reels  for  which  pictures  were 
made  by  cartoonists  have  required  3000  or  4000  separate  draw- 
ings. Obviously,  the  labor  involved  is  great,  and  short-cuts 
for  reducing  the  labor  of  drawing  are  interesting.  They  are 
especially  interesting  to  the  mechanical  world  for  the  reason 
that  the  moving  picture  machine  is  being  used  more  and  more 
for  selling  machinery,  illustrating  its  operation  and  products. 
As  has  been  pointed  out  in  these  columns  before,  it  is  possible 
to  illustrate  inventions  that  have  never  been  built  and  to 
show  the  functions  of  hidden  parts  of  machines  and  their  gen- 
eral operation  at  a  rate  which  permits  critical  analysis 
by  the  observers.  Such  pictures,  of  course,  would  require  to 
be  made  from  drawings  and  for  this  reason  we  have  extracted 
the  following  paragraphs  from  a  recent  patent  granted  to  J. 
R.  Bray  on  a  "Process  of  and  Articles  for  Producing  Moving 
Pictures." 

The  invention  provides  means  of  producing  on  a  com- 
mercially practical  scale,  moving  pictures  which  may  be 
designated  as  inanimate  cartoons  to  distinguish  them  from 
ordinary  moving  pictures.  In  the  usual  method,  the  object 
photographed  is  in  motion  and  the  exposures  are  made  on  the 
film  or  other  sensitized  surface  with  such  rapidity  that  each 
successive  picture  shows  the  object  in  a  slightly  advanced 
position  from  that  which  is  occupied  in  the  preceding  picture. 
In  this  process,  an  object  in  motion  is  not  photograplied  but 
a  series  of  pictures  or  drawings  are  photographed  in  succes- 
sion to  illustrate  the  successive  positions  which  the  object 
would  take  if  it  were  in  motion.  By  rapidly  projecting  on  a 
screen  the  photographs  of  these  drawings,  the  persons,  ani- 
mals or  other  objects  appear  to  move  the  same  as  they  do  in 
ordinary  moving  pictures.  These  animated  cartoons  differ 
from  the  ordinary  moving  pictures  in  that  as  the  drawings 
may  be  made  from  imagination  rather  than  from  life,  the 
persons,  animals,  inanimate  objects  or  the  like  may  be  repre- 
sented as  performing  acts  and  assuming  positions  and  ex- 
pressions which  would  be  impossible  in  reality  and  which 
may  be  made  extremely  amusing  and  entertaining. 

The  main  portion  of  the  invention  resides  in  the  steps  In- 
vented to  facilitate  the  rapid  and  inexpensive  production  of  a 
large  number  of  pictures  of  a  series,  all  the  pictures  for  one 
scene  showing  the  same  setting  or  background  in  whole  or 
in  part  and  successive  pictures  showing  the  same  movable 
object  in  slightly  different  positions.  The  differences  in  the 
successive  positions  must  be  comparatively  slight  and 
of  the  proper  character  so  that  when  the  photographs  are 
taken  in  succession  with  a  moving  picture  camera,  and  the 
resulting  film  is  used  in  a  projector,  the  object  appearing  in 
the  picture  on  the  screen  will  seem  to  move  about  from  place 
to  place  and  assume  various  expressions  and  positions  in  a 
natural  and  characteristic  manner.  This  requires  the  making 
of  hundreds  or  thousands  of  pictures  to  be  photographed.  The 
reducing  to  a  minimum  of  the  labor  and  cost  involved  in  the 
making  of  these  drawings  is  an  important  result  secured  by 
the  invention. 

After  deciding  on  the  desired  scene,  room,  grouping  of 
stationary  objects  or  other  setting  which  the  artist  desires  to 
have  as  a  background  for  the  picture,  he  makes  a  drawing  of 
said  background  on  any  suitable  sheet  material.  He  then 
reproduces  by  some  printing  process  a  large  number  of  copies 
on  a  thin  translucent  material,  preferably  tracing  paper.  On 
the  original  sheet  with  the  drawings,  a  guide  line  or  certain 
guide  marks  are  reproduced  on  all  the  copies  but  outside  of 
the  limits  of  the  picture  proper.     After  obtaining  by  a  print- 
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Ing  process  the  desired  number  of  copies  on  tracing  paper  of 
the  background,  which  is  to  constitute  a  portion  of  the  com- 
plete picture,  the  artist  draws  on  each  printed  copy  the  ob- 
jects which  it  is  desired  to  represent  as  moving.  On  one 
sheet  the  object  w^ould  be  represented  in  one  position,  on  the 
next  sheet  it  would  be  represented  in  a  slightly  different 
position,  while  on  a  third  it  would  be  in  a  still  different 
position  and  so  on. 

Ordinarily,  the  background  would  be  printed  in  black  and 
the  moving  objects  would  be  drawn  also  with  black  ink  or 
paint.  If  desired,  the  movable  objects  may  be  drawn  in  solid 
black,  in  which  case  they  may  be  drawn  in  on  the  tracing 
paper  directly  over  parts  of  the  background  if  the  latter  be  in 
outline,  and  no  erasure  of  the  background  will  be  necessary. 
If  portions  of  the  background  be  in  solid  black  and  the  mov- 
able portion  be  also  in  solid  black,  the  position  of  the  object 
in  front  of  the  solid  black  portion  of  the  background  may  be 
clearly  indicated  by  erasing  or  otherwise  removing  the  ink 
along  lines  to  bring  out  the  outline  of  the  moving  object. 

The  use  of  tracing  paper  or  other  transparent  sheet  ma- 
terial is  of  first  importance.  After  one  drawing  with  its 
printed  background  and  printed  guide  line  lias  been  made 
and  the  object  has  been  drawn  thereon  in  the  initial  position, 
a  second  sheet  with  its  printed  background  and  guide  line 
may  be  superimposed  upon  the  first  and,  due  to  the  trans- 
parency of  the  material,  the  guide  lines  may  be  brought  into 
registry.  The  artist  then  proceeds  to  draw  the  object  in  the 
second  position  on  a  second  sheet.  As  lie  can  see  the  object  in 
its  initial  position  on  the  second  sheet,  he  can  very  easily  and 
accurately  secure  the  proper  proportions  and  appearance  of 
the  object  on  the  second  sheet  and  can  also  secure  the  exact 
desired  difference  in  position.  In  some  cases  it  may  be  de- 
sired to  represent  only  a  portion  of  the  object  as  moving,  in 
which  case  the  object  is  accurately  traced,  except  the  part  in 
motion,  which  is  then  drawn  in  a  new  position.  The  use  of 
transparent  material  thus  facilitates  the  securing  of  perfect 
registry  but  also  insures  the  maintenance  of  the  proper  pro- 
portions, the  change  of  the  desired  extent  between  successive 
pictures  and  the  imparting  of  realistic  and  natural 
movements. 

The  inventor  states  that  he  has  found  most  inks  unsuitable 
for  use  on  tracing  paper  where  it  is  desired  to  show  an  object 
in  solid  black  or  in  wash  drawings.  The  ordinary  liquid 
carriers  for  the  pigments  of  inks  will  when  the  ink  dries 
leave  the  paper  stretched  or  wrinkled,  and  the  wrinkles  or 
Irregularities  will  show  on  the  screen  after  the  drawings 
have  been  photographed.  He  states  that  washed  shading  may 
be  made  on  the  thinnest  tracing  paper  by  the  use  of  an  ink 
having  turpentine  a.s  the  carrier  of  the  pigment. 

After  the  series  of  pictures  have  been  completed,  they  are 
photographed  successively  by  means  of  an  ordinary  moving 
picture  camera  modified  by  the  introduction  of  a  speed  re- 
ducing gearing  which  provides  for  a  comparatively  large 
crank  movement,  say  one  turn,  for  each  exposure.  The  pic- 
tures are  placed  one  at  a  time  on  a  suitable  support,  properly 
positioned  in  respect  to  the  camera.  The  guide  marks  and 
guide  lines  play  an  important  part  in  connection  with  photo- 
graphing the  operation  as  also  does  the  fact  that  the  pictures 
are  drawn  on  transparent  material.  The  support  is  provided 
with  guide  lines  or  marks  corresponding  to  those  of  the  pic- 
ture and  as  each  sheet  is  place  !  on  the  support,  the  lines  or 
murks  on  the  latter  are  visible  through  the  paper  so  that  the 
sheet  may  be  easily  adjusted  until  Its  guide  lines  or  marks 
are  In  perfect  registry  with  those  on  the  support.  This  in- 
Burrs  the  steadiness  of  the  picture  when  projected  on  the 
screen. 

An  Important  feature  of  the  Invention  Is  the  method  em- 
ployed for  cntrollinE  lh<'  sprerl  of  action  In  the  picture.  With 
the  onllnary  moving  pictures  the  speed  of  action  is  controlled 
primarily  by  the  rapidity  of  movement  of  the  object  photo- 
graphed, although  the  rapidity  at  which  the  exposures  are 
made  in  the  camera  and  the  rapidity  with  which  successive 
pictures  are  thrown  on  the  screen  may  be  varied.  In  this 
process,  the  rapidity  of  action  in  Ihn  picture  projected  Is 
primarily  controlled  by  varying  the  number  of  exposures  for 
different  pictures.  For  Instance.  If  the  scene  requires  an  ob- 
ject  to  move  flr.1t  rapidly  and  then  slowly  and  then  slop  for 


an  instant,  the  pictures  representing  the  object  during  the 
first  portion  of  its  course  might  be  given  only  a  single  ex- 
posure or  only  a  very  few  exposures.  To  represent  the  object 
as  moving  more  slowly,  each  picture  would  be  given  a  larger 
number  of  exposures,  and  to  represent  the  object  as  coming 
to  a  dead  stop  a  still  larger  number  of  exposures  would  be 
given,  dependent  upon  the  time  which  it  is  desired  to  repre- 
sent the  object  as  remaining  at  rest.  It  the  pictures  are  pro- 
jected on  the  screen  at  the  rate  of  sixteen  a  second,  which  is 
the  common  rate,  and  it  is  desired  to  represent  an  object  as 
remaining  at  rest  for  two  seconds,  the  picture  showing  the 
object  in  that  position  will  be  given  thirty-two  exposures. 

From  the  foregoing,  it  is  apparent  that  the  process  is  applic- 
able to  the  representation  of  machinery  in  motion  and  that  lis 
rmployment  would  materially  reduce  the  labor  of  making 
drawings.  In  fact,  it  would  be  possible  in  the  case  of  rotat- 
ing parts,  to  show  gears,  pulleys  and  other  members  rotating 
by  the  simple  expedient  of  mounting  the  parts  so  as  to  be 
turned  on  their  axes  for  successive  views. 

*  *     * 

WESTINGHOUSE  EMPLOYES  WELFARE 
PLAN 

The  Westinghouse  Electric  &  Mfg.  Co.  has  issued  a  pre- 
liminary statement  of  its  sickness  and  accident  relief,  accident 
compensation  and  service  pensions,  on  which  its  officers  have 
been  working  for  over  a  year.  The  plan  includes  three  dis- 
tinct and  separate  features  as  follows: 

1.  Extension  of  the  present  relief  department. 

2.  An   accident  compensation  plan. 

3.  Service  pension. 

The  privileges  of  the  relief  department  are  open  to  every 
department,  male  or  female,  regardless  of  age,  position  or  lo- 
cation, upon  payment  of  small  monthly  dues.  The  company 
pays  the  entire  expense  connected  with  the  operation  and 
maintenance  of  this  department,  the  dues  being  reserved 
wliolly  for  the  payment  of  benefits  proportional  to  wages,  for 
sickness  and  accident  arising  from  causes  other  than  em- 
ployment. In  the  event  of  death,  the  amount  paid  from  the 
dues  will  be  duplicated  by  the  company  which  will  also  meet 
any  deficit  that  may  arise.  Benefits  will  be  continued  as  long 
as  disability  lasts,  or  until  the  age  of  seventy  years  is  reached, 
when  pensions  will  then  be  granted. 

The  accident  compensation  fund  is  maintained  by  the  com- 
pany for  the  benefit  of  all  employes,  male  or  female,  whether 
they  belong  to  the  relief  department  or  not.  This  plan  covers 
the  payment  for  disability  due  to  accident  or  for  death  re- 
sulting from  accident  while  at  work  as  an  employe,  and  makes 
provision  for  both  total  and  partial  disability.  In  case  of 
total  disability,  the  company  will  pay  as  long  as  disability 
lasts,  even  for  life,  two-thirds  of  the  average  wages  received, 
and  for  partial  disability  two-thirds  of  the  reduction  in  the 
earning  capacity  of  the  employe,  even  though  the  employe 
should  eventually  leave  the  service  of  the  company.  In  case 
of  death,  the  company  will  immediately  pay  the  dependents 
or  next  in  kin  $l."iO.  Medical,  surgical  and  hospital  expenses 
under  the  dirortion  of  the  company's  medical  ofTlcers  will  be 
paid  during  disability  from  such  accident. 

Employes  of  the  company  shall  be  retired  at  the  age  of 
seventy  years  and  those  who  at  the  time  of  such  retirement 
are  members  of  the  relief  department  and  have  completed  at 
least  twenty  years  of  continuous  service  are  granted  a  pension 
amounting  to  one  per  cent  of  the  average  monthly  wages  dur- 
ing the  last  ten  years  of  employment  for  each  year  of  continu- 
ous service  with  a  minimum  of  $20  per  month  and  a  maximum 
of  $100  per  month.  In  those  states  already  having  work- 
men's compensation  laws,  as  in  the  case  of  New  Jersey  and 
Ohio,  where  Ibe  company  also  maintains  plants,  such  laws 
may  be  substituted  In  whole  or  In  part.  Where  the  provisions 
of  the  Westinghouse  plant  are  more  liberal,  these  will  gen- 
erally prevail. 

•  *     • 

The  price  of  printed  patent  specifications  In  Great  Britain 
relating  to  British  patents  has  been  reduced  from  8d.  (16 
cents)  to  fid.  (12  cents)  a  copy,  including  domestic  postage. 
Thi.'«  reduction  came  Into  force  on  January  1.  lOl.").  and  aiv 
piles  to  nil  specifications. 
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METHODS    OF    PRODUCING    ACCURATELY    SIZED    AND    SHAPED    TUBES    OF    BRASS    AND    COPPER 

BY    CHESTER    L.    LUCASt 


THE  drawing  of  brass  and  copper  tubing  to  special  sizes 
and  sections  is  a  process  little  known  outside  of  the 
Naugatuck  Valley  of  the  "Nutmeg  State."  In  this  part 
of  Connecticut,  brass  working  is  the  leading  industry;  so 
much  so,  in  fact,  that  Waterbury,  in  the  heart  of  this  section, 
has  been  appropriately  named  the  "Brass  City."  Through  the 
courtesy  of  the  officials  of  the  National  Co.,  one  of  the 
youngest  and  most  progressive  of  the  tube-drawing  concerns, 
we  are  able  to  give  an  outline  of  the  operations  connected 
with  the  work. 

The  entire  process  of  tube-making  from  the  ingot  to  the 
finished  shape  is  rarely  conducted  under  the  same  roof.  The 
work  is  divided  into  the  production  of  semi-finished  heavy- 
walled  tubes  in  one  plant  and  the  redrawing  of  the  tubes  in 
another.  It  is  the  latter  end  of  the  work  that  the  National 
Co.  specializes  on,  and  as  its  product  of  special  sizes  and 
shapes  is  nearly  all  under  one  inch  in  diameter,  the  rough 
tubes  that  it  receives  from  the  heavy  mill  are  ordered  1% 
inch  outside  diameter  and  0.85  inch  inside  diameter.  It  should 
be  remembered  that  all  tubes,  no  matter  what  the  finished 
shape  is  to  be,  are  redrawn  from  these  roughly  finished  round 
tubes. 

Broadly  speaking,  brass  and  copper  tubes  are  started  by  one 
of   three   commonly   used   processes.     These   are   tha    casting 


*  For  information  on  ttiis  and  similar 
lACHiNEi-.v  see  "The  Making  o(  Seamless 
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process  in  which  a  tubular  cast  ingot  measuring  about  three 
and  one-half  feet  long  with  walls  one  inch  thick  and  a  two- 
inch  hole  is  the  basis.  Another  is  the  brazed  seam  process 
in  which  the  start  is  made  by  bending  up  a  heavy  brass  plate 
to  a  tubular  form  and  welding  or  brazing  the  joint.  The  third 
process  is  the  Mannesmann  process  in  which  a  heated  billet 
of  metal  about  three  feet  long  and  four  inches  in  diameter  is 
rotated  rapidly  between  two  slightly  conical  rolls,  resulting 
in  an  internal  rupture  of  the  billet.  By  internal  rupture  is 
meant  the  opening  up  of  a  central  seam  which  is  caused  by 
the  "shrugging"  of  the  metal  at  the  center  from  the  rolling 
pressure  on  the  outside  of  the  bar.  A  pointed  arbor  is  forced 
through  this  spongy  center  and  the  result  is  a  roughly  formed 
tube.  From  this  point,  in  all  three  processes,  the  tubes  are 
drawn  by  the  same  method  to  the  sizes  and  shapes  specified 
by  the  redrawing  mills. 

Fig.  1  shows  a  part  of  the  tube-drawing  department  of  the 
National  Co.'s  new  plant.  The  draw-benches,  by  means  of 
which  the  tubes  are  drawn,  are  of  the  Waterbury-Farrel 
Foundry  &  Machine  Co.  make,  and  one  of  these  appears  sepa- 
rately in  Fig.  3.  These  machines  are  of  different  sizes  for 
working  on  heavy  or  light  stock,  varying  in  pulling  power 
from  1000  pounds  to  20,000  pounds,  but  each  machine  handles 
tubes  up  to  twenty  feet  in  length.  The  mechanism  of  the 
draw-bench  is  very  simple  and  powerful.  As  shown  in  Fig.  3 
and  in  detail  in  Fig.  2,  it  consists  of  a  "bench"  about  twenty- 
five  feet  long  within  which  is  an   endless  sprocket  chain  of 
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Fig.    2,     DiagTam    illustrating-   the    Tube-drawing    Operatic 
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Fig.    3.     Waterbury-Farrel    Foundry    &    Hachine    Co.    Draw-iench 


very  heavy  pattern  that  passes  over  a  sprocket  at  the  driving 
end  and  an  idler  at  the  head  of  the  machine.  The  drive  is 
through  compound  gearing  to  the  sprocket  at  the  end  of  the 
draw-bench,  and  the  sprocket  chain  runs  continuously.  The 
speed  at  which  the  chain  travels  is  about  sixty  feet  a  minute 
for  the  smaller  sized  machines  but  slower  in  the  larger  ma- 
chines. 

At  the  forward  end  of  the  machine,  the  frame  runs  into  a 
very  heavy  head,  against  which  the  dies  are  held  when  draw- 
ing the  tubes.  Supported  centrally  in  the  head  is  a  steel 
plate  with  a  clearance  hole  large  enough  for  the  tubes  to  pass 
through.  Directly  against  this  clearance  plate,  the  dies  are 
hold  loosely  while  the  tubes  arc  pulled  through  them.  This 
drawing  operation  is  accomplishe:!  by  a  carriage,  drawn 
away  from  the  head  of  the  machine  by  means  of  a  hook  that 
may  be  caught  between  the  chain  links.  On  the  forward  end 
of  this  carriage  is  a  pair  of  gripping  jaws  that  catches  the 
end  of  the  tube  when  it  is  started  through  the  die  and  pulls 
it  through  the  die.  At  the  end  of  the  stroke,  the  hook  is  lifted 
out  of  the  chain  and  the  carriage  returned  by  hand. 


rig.    4.     Swaglngr  the  Ends  of  «lin   T 


o   drawing 


It  is  quite  necessary  to  control  the  inside  diameter  of  the 
lube  that  is  being  drawn,  as  well  as  the  outside,  otherwise 
the  reduction  would  all  take  place  from  the  outside  and  leave 
the  walls  of  the  tube  very  thick.  In  order  to  properly  gage 
the  inside  of  the  tube  while  it  is  being  drawn  through  the 
rile,  the  inside  is  kept  from  closing  in  by  the  insertion  of  a 
steel  mandrel  or  "triblet,"  as  It  is  called.  This  triblot  is  .n 
rod  which  Is  slightly  smaller  In  diameter  than  the  tube  over 
which  It  Is  drawn,  and  of  course  It  must  be  of  a  length  longer 
than  !iny  tube  that  will  be  drawn  over  It.  To  the  end  of  the 
trlbld  Is  welded  a  hardened  steel  tip,  the  shape  and  size  of 
which  gage  the  Inside  of  the  tube.  At  its  opposite  end  It  Is 
secured  to  the  center  of  a  bar  that  has  a  sliding  action  of  fivi- 
or  six  Inches  over  two  bolts  In  the  standard  of  the  wooden 
bench  at  the  rear.  The  purpose  of  this  movement  will  be  ex- 
plained Inter. 

The  Orawlntr  Operation 

Ah  before  stated,  the  tubes  na  received  from  the  heavy  draw- 
ing mill  nro  approximntely  1%  Inch  diameter,  with  walls  0.8.'. 
Inch  thick.  It  Is  obvlnuo  that  no  reduction  can  take  place 
until  the  rnds  of  these  tubes  have  been  reduced  to  a  size  that 
will  pass  through  the  drawing  die  so  that  they  may  be  grlppnl 
t>y   the   tongs  and   pulled   through   the  die.     This   la  done   by 


means  of  a  Waterbury-Farrel  Foundry  &  Machine  Co.  swaging 
machine,  as  illustrated  in  Fig.  4.  At  this  stage  the  tubes  are 
approximately  six  feet  long.  The  ends  are  swaged  down  in 
this  machine  by  a  pair  of  dies  that  revolve  around  the  tube 
and  strike  together  at  a  very  rapid  rate.  The  tubes  are  re- 
duced for  a  distance  of  about  four  inches,  which  allows  them 
to  project  through  the  die  far  enough  to  be  gripped. 

We  now  come  to  the  drawing  operation  itself,  which  is  per- 
formed as  illustrated  in  Figs.  5  and  6.  For  rapid  production, 
two  men  are  required  to  operate  a  draw-bench,  one  of  whom 
attends  to  the  placing  and  removing  of  the  tubes  on  the  triblet, 
while  the  second  man  handles  the  gripping  jaws  and  looks 
out  for  the  return  of  the  carriage.     Fig.  5  shows  one  of  the 


Fig.    5.     Passing  the  Tube  over  the  Triblet  before  drawing 

operators  putting  the  tube  on  over  the  triblet.  For  this  pur- 
pose he  allows  the  swaged  end  of  the  tube  to  rest  on  a  stand- 
ard that  projects  from  one  side  of  the  machine.  After  the 
tube  has  been  placed  over  the  triblet,  the  tube  and  triblet  are 
pushed  back  for  the  five  inches  movement  that  has  been  be- 
fore spoken  of.  The  reduced  end  of  the  tube  is  now  passed 
through  the  die,  and  the  second  operator  grips  it  with  the 
carriage  tongs,  which  close  on  the  work  as  soon  as  the  pulling 
action  commences.  Xext  he  allows  the  hook  that  may  be  seen 
in  this  illustration  to  drop  into  one  of  the  links  of  the  chain, 
and  the  tube  is  pulled  through  the  die,  carrying  the  triblet 
forward  for  the  full  distance  of  its  play,  after  which  it  re- 
mains stationary  while  the  tube  draws  by  it.  This  advance  of 
the  triblet  brings  the  full-sized  section  of  the  tip  central  in 
the  die,  and  thus  the  die  and  the  triblet  provide  an  outer  and 
inner  gage  through  which  the  metal  is  drawn.  As  the  tube 
passes  through  the  die,  the  operator  flushes  it  with  drawing 
lubricant.  Fig.  6  shows  the  tube  in  process  of  drawing.  As 
the  drawing  operation  reduces  the  diameter  of  the  tube  and 
the  thickness  of  the  walls,  the  surplus  metal  lengthens  the 
tube,  so  that  a  tube  six  feet  long  at  the  beginning  is  often 
twelve  feet  long  after  the  first  or  second  drawing  operation. 
When  it  approaches  the  limit  of  the  drawing  length,  it  is  cut 
into  halvis  with  a  circular  saw. 
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One  of  the  points  that  makes  for  rapid  production  in  tube 
drawing  is  the  knowledge  of  the  amount  of  metal  that  can  be 
"moved"  at  each  drawing  operation.  In  general,  this  averages 
two  to  four  gage  numbers.  Between  the  drawing  operations, 
the  tube  must  be  annealed,  and  this  is  done  in  a  large  furnace, 
shown  in  Fig.  7.  The  tubes  are  piled  on  a  carrier  that  is 
rolled  into  and  out  of  the  furnace.  A  low  red  heat  brings 
them  to  the  annealing  point,  after  which  they  must  be  pickled 
and  washed  before  redrawing. 

Up  to  the  present,  nothing  has  been  said  about  the  dies  for 
drawing  or  the  special  shapes  to  which  the  tubing  is  drawn. 
All  are  started  from  the  round,  and  even  finished  round  tubes 
go  through  this  process  to  bring  them  to  the  exact  gage  di- 
ameter, thickness  of  walls,  etc.     In  regard  to  the  dies  for  the 


Fi^.    7.     An  Annealing  Furnace  for  Tubes 


special  shapes,  there  is  very  little  to  be  said  except  that  they 
are  made  from  tool  steel  about  one  inch  thick  and  from  four 
to  six  inches  diameter  according  to  the  size  opening.  In  each 
case  they  are  made  from  one  piece  of  steel.  The  entering  side 
of  the  die  is  chamfered  so  that  the  metal  will  draw  in  easily, 
and  of  course  polishing  of  the  drawing  surfaces  of  the  die  is 
very  essential.  These  dies  are  hardened  and  drawn  and  after 
they  have  worn  out  to  a  size  too  large  for  that  required,  they 
are  shrunk  in  and  polished  out  to  the  original  size.  The 
triblet  tips  are  made  to  conform  to  the  dies  with  which  they 
are  used,  allowing,  of  course,  for  the  thickness  of  the  walls. 

The  more  unusual  the  shape  of  the  section  of  the  tubing  to 
be  drawn,  the  larger  the  number  of  operations  that  will  be  re- 
quired. Thus  in  drawing  a  square  tube  it  would  take  several 
operations  to  bring  it  to  the  sharp  cornered  square  shape  that 
would  be  required.  An  experienced  tube-drawer  knows  just 
how  much  he  can  reduce  the  metal  at  each  draw,  and  con- 
sequently keeps  the  number  of  operations  as  low  as  possible. 

The  possibilities  of  tube-drawing  are  practically  unlimited. 
In  addition  to  brass  and  copper  tubing,  silver  tubes,  or  in 
fact  tubes  of  any  of  the  non-ferrous  metals,  may  be  readily 
drawn,  and  at  the  National  Co.'s  factory  the  limits  are  held 
very  close.  Tubing  is  drawn  here  to  any  outside  dimension  in 
thousandths  inch,  with  similar  limits  for  the  thickness  of 
walls  and  the  diameter  of  the  hole. 

In  a  paper  prepared  by  Rome  G.  Brown  for  the  International 
Water  Power  Congress  that  was  to  be  held  at  Lyons,  France, 
last  September,  some  interesting  figures  are  given  on  the 
potential  water  power  of  the  United  States.  The  potential 
water  power  of  the  United  States  is  conservatively  estimated 
at  150,000,000  kilowatts,  and  of  this  at  least  15,000,000  kilo- 
watts is  yet  unutilized  which  would  be  in  process  of  utiliza- 
tion if  conditions  were  such  as  to  attract  private  capital. 
The  amount  of  water  power  already  commercially  utilized  in 
the  United  States  is  approximately  5,000,000  kilowatts  while 
the  amount  of  steam  power  in  use  is  about  15,000,000  kilo- 
watts. To  those  who  anticipate  the  time  when  the  coal  re- 
sources of  the  country  will  be  exhausted,  it  will  be  a  comfort- 
ing thought  to  learn  that  the  potential  water  power  is  theo- 
retically equal  to  the  consumption  of  40,000,000  pounds  of  coal 
hourly  or  480,000  short  tons  daily.  In  other  words,  if  all  the 
water  power  of  the  United  States  was  utilized  and  turned  into 
heat,  it  would  annually  equal  that  generated  by  nearly  180,- 
000,000  tons  of  coal. 


S.  A.  E.  STANDARD  THREADS 

At  the  meeting  of  the  standards  committee  of  the  Society 
of  Automobile  Engineers,  held  last  November,  reports  were 
submitted  by  a  number  of  sub-committees.  One  of  these  re- 
ports related  to  the  extension  of  the  S.  A.  E.  standard  threads 
for  screws  beyond  1%  inch  diameter.  For  diameters  larger 
than  11/4  inch,  it  was  recommended  that  two  standards  be 
adopted,  one  of  coarse  and  one  of  fine  threads;  the  form  of 
thread,  of  course,  would  remain  the  United  States  standard 
form,  and  the  number  of  threads  per  inch  to  be  used  would 
be  as  follows: 

For  coarse  threads,  beginning  at  1%  inch,  and  advancing 
by  Ys  inch  increments  to  2%  inches,  inclusive,  12  threads  per 
inch. 

Beginning  with  3  inches,  and  advancing  by  %  inch  incre- 
ments up  to  5"'s  inches,  inclusive,  10  threads  per  incn. 

Beginning  with  6  inches,  and  advancing  by  ig  inch  incre- 
ments upward,  S  threads  per  inch. 

The  fine  threads  were  to  be  as  follows: 

Beginning  with  1%  inch,  and  advancing  by  %  inch  incre- 
ments up  to  2%  inches  inclusive,  18  threads  per  inch. 

Beginning  with  3  inches,  and  advancing  by  %  inch  incre- 
ments upward,  16  threads  per  inch. 

These  recommendations  were  presented  after  a  careful  sur- 
vey of  data  submitted  by  twenty-two  motor-car  manufac- 
turers, together  with  returns  received  from  manufacturers  of 
automobile  parts  and  tap  manufacturers.  Present  practice 
reveals  no  harmony  in  the  use  of  screw  threads  for  large  di- 
ameters. The  sizes  recommended  are  representative  of  the 
practice  so  far  as  indicated  and  discussion  is  invited  with  re- 
lation to  the  standard  proposed.  The  reason  why  two  series 
of  pitches  are  adopted  is  because  one  would  be  generally  re- 
quired for  cast  metals  while  the  other  would  be  used  in  steel. 
This  report  on  screw  threads  is  not  final,  but  intended  as  a 
progress  report  only. 

*     *     * 

China  recently  enacted  a  weights  and  measures  law  in 
which  the  meter  and  kilogram  are  prescribed  as  the  sole 
standards,  although  the  old  system  of  measures  is  still  recog- 
nized. The  units  of  the  old  system  are  defined  in  metric 
terms,  the  length  unit  being  exactly  32  centimeters.  The 
metric  units  are  given  the  same  names  in  the  Chinese  lan- 
guage as  the  nearest  old  units,  but  to  each  is  given  the 
prefix  "sin,"  which  means  "new."  Thus  the  meter  will  be 
known  as  "sin-tchi,"  and  the  kilogram  as  "sin-king."  The 
metric  system  was  not  made  compulsory  at  the  outset,  the 
date  of  compulsory  application  of  the  act  being  fixed  later. 


CHIP  FROM   CUTTING- OFF   MACHINE 

The  accompanying  illustration  shows  a  curious  chip  ob- 
tained from  an  ordinary  cutting-off  machine,  the  material 
cut  being  ordinary  mild  machine  steel.  The  cutting-off  tool 
was  ground  with  a  10-degree  clearance  angle  in  front  but  was 
flat  on  top. 
The  chip  is 
3/16  inch  wide, 
about  0.007 
inch  thick  and 
has  a  total 
length  of 
about  35  feet. 
There  are 
about  120  con- 
volutions or 
layers  from 
the  center  to 
the  periphery. 
The  chip  came 
from  the  ma- 
chine neatly 
rolled  up,  as 
shown  in  the 
accompanying 
illustration. 


Steel  Chip  35  Feet  Long  rolled   Uke 
by  Cut-off   Tool 
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FOR    THE    USE    AND    CAKE    OF    ABRASIVE    WHEELS    AND    THE    PARTS    OF    GRINDING    MACHINES    RELATED    THERETO 


RECOGNIZING  the  lack  of  appreciation  among  many 
users  of  abrasive  wheels,  insurance  engineers,  oflacials 
of  state  labor  departments  and  factory  inspectors,  of 
the  important  factors  bearing  on  safety  in  connection  with 
abrasive  wheels,  and  recognizing  that  this  lack  of  apprecia- 
tion is  responsible  for  many  easily  preventable  accidents,  the 
abrasive  wheel  manufacturers  appointed  a  committee  to  draft 
a  code  for  safe  practices  in  relation  to  abrasive  wheels.  This 
code  is  to  be  used  as  the  foundation  of  a  campaign  for  uniform 
state  laws  and  uniform  insurance  rules  in  an  endeavor  to 
overcome  present  and  prevent  future  unsafe  practices  and 
also  to  eliminate  much  of  the  confusion  existing  at  present, 
brought  about  from  the  lack  of  uniformity  in  state  and  in- 
surance requirements.  This  lack  of  uniformity  has  resulted 
in  a  condition  which  seriously  affects  every  user  of  abrasive 
wheels,  every  manufacturer  of  abrasive  wheels,  and  every 
manufacturer  of  grinding  machinery. 

The  report  of  a  special  committee  appointed  by  the  Na- 
tional Machine  Tool  Builders'  Association  to  consider  safety 
in  connection  with  abrasive  wheels  and  grinding  machines, 
and  a  tentative  report  of  a  special  committee  appointed  by 
the  state  of  Pennsylvania  to  draft  laws  pertaining  to  grind- 
ing and  polishing,  were  used  as  a  basis  of  consideration  for 
the  code  which  follows  and  which  has  been  approved  by  the 
following   abrasive   wheel   manufacturers: 

Abrasive  Material   Co.,   Philadelphia.   Pa. 

American   Emery  Wheel   Works,   Providence,   R.   I. 

Bridgeport   Safety   Emery  Wheel   Co.,   Bridgeport,  Conn. 

Carborundum  Co..  Niagara  Falls,  N.  Y. 

Canadian-Hart  Grinding  Wheel  Co.,  Hamilton,  Ont.,  Canada. 

Commercial   Corundum   &   Emery   Wheel    Co.,   Chicago,   111. 

Cortland  Corundum  Wheel  Co.,  Cortland,  N.  Y. 

Dayton   Grinding  Wheel   Co.,  Dayton,  Ohio. 

Detroit  Grinding  Wheel  Co.,  Detroit,  Mich. 

Dominion   Abrasive   Wheel   Co.,   Toronto.   Canada. 

Hampden   Corundum  Wheel   Co.,   Springfield,  Mass. 

Manhattan   Rubber   Manufacturing   Co.,  New  York   City. 

National  Corundum  Wheel  Co.,  Buffalo,  N.  Y. 

Now   York    Belting   &   Packing  Co.,   New   York  City. 

Norton  Co.,  Worcester,  Mass. 

Pittsburg  Emery  Wheel  Co..  Rochester,  Pa. 

Safety  Emery  Wheel  Co.,  Springfield,  Ohio. 

Springfield  Mfg.  Co.,  Bridgeport,  Conn. 

Star  Corundum  Wheel  Co..  Detroit,  Mich. 

Sterling  Grinding  Wheel  Co.,  Tiffin,  Ohio. 

Superior  Corundum   Wheel   Co.,  Waltham,  Mass. 

Vitrified   Wheel   Co..  Westfield,   Mass. 

Waltham  PJmery  Wheel  Co.,  Waltham,  Mass. 

Abrasive  wheel  manufacturers  recommend  three  general 
types  of  safety  devices  to  be  used  for  grinding  wheels, 
namely,  protection  flanges,  protection  hoods  and  protection 
chucks. 

Protection  Flansres 

1.  The  abrasive  wheel  manufacturers  recommend  protec- 
tion flanges  of  the  double  or  single  concave  type,  used  in 
conjunction  with  wheels  having  double  or  single  convex 
tapered  sides  or  side. 

2.  Flanges  of  the  sizes  shown  opposite  wheel  diameters 
In  column  C,  Table  I  shall  be  used.  As  wheels  wear, 
size  of  flanges  as  Indicated  In 
column  C  shall  be  maintained. 

3.  New  installations  of  protec- 
tion flanges  for  double  tapered 
wheels  shall  have  a  taper  of  not 
less  than  three-fourths  inch  to 
the  foot  for  each  flange,  and  the 
renter  of  flange  shall  conform 
with  the  dimensions  shown  In 
column  B.  Such  flanges  shall 
hi'  of  n  thickness  not   less  than 

'  Is  shown  In  column   D. 

•1.  New  In.stnllations  of  pro- 
tection flanges  for  single  tapered 
\vh<els  shall  have  a  taper  of  not 
l<s»  than  three-fourths  Inch  to 
the  foot  and  the  center  of  flange 
shall  conform  with  dimensions 
shown  In  col\imn  B.  Thickness 
of  such  flanges  shall  be  as 
shown   In   column   F. 

.'  Each  flange.  whether 
straight  or  tapered,  shall  be  n'- 


lieved  or  recessed  at  the  center  at  least  one-sixteenth  inch  on 
the  side  next  to  the  wheel  for  a  distance  as  specified  in 
column  E. 

6.  All  tapered  flanges  over  ten  inches  diameter  shall  be 
of  steel  or  other  material  of  equal  strength.  Tapered  flanges 
ten  inches  and  smaller  in  diameter  may  be  made  of  cast  iron. 

7.  AH  flanges  shall  be  accurately  turned,  correct  to  di- 
mensions and  in  balance,  except  flanges  which  are  pur- 
posely made  out  of  balance.  Two  such  flanges  are  known 
as  balancing  flanges  and  are  sometimes  used  to  counteract 
out  of  balance  condition  in  an  abrasive  wheel. 

8.  Both  flanges  in  contact  with  the  wheels  shall  be  of  the 
same  diameter. 

TABLE  I.     DIMENSIONS  OF  TAPERED  FLANOES  AND  TAPERED  WHEELS 
WHERE  HOODS  ARE  NOT  USED  IN  CONJUNCTION  THEREWITH 

A  =  maximum  flat  spot  at  center  of  flange,  in  inches; 

B  =  flat  spot   at   center   of  wheel,   in   inches; 

C  =  minimum  diameter  of  flange,  in  inches; 

D  =  minimum  thickness  of  flange  at  bore,  in  inches; 

E  =  minimum    diameter    of    recess    in    taper    flanges,    in 

inches; 
F  =  minimum  thickness  of  each  flange  for  single  taper  at 

bore,  in  inches. 


nia 


Wheel 

6 

0 

8 

0 

10 

0 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

B 


1 

3 

1 

5 

2 

6 

4% 

6 

4% 

8 

6 

10 

6 

12 

6 

14 

6 

16 

6 

18 

6 

20 

6 

22 

6 

24 

2 

% 

m 

% 

4 

% 

4 

% 

5% 

% 

7 

% 

8 

1 

9 

1 

10% 

1% 

12 

IM. 

13% 

1% 

14% 

1V4 

16 

l>^i 

9.  Where  hoods  are  used  in  conjunction  with  tapered 
wheels  and  tapered  flanges,  the  specifications  given  in  Table 
III  may  be  followed. 

Protection  Hoods 

10.  Protection  hoods  shall  always  be  used  where  practicable 
with  wheels  not  provided  with  protection  flanges.  Hoods 
shall  be  designed  and  constructed  of  a  material  suflSciently 
strong  to  retain  all  pieces  of  a  broken  grinding  wheel. 

11.  Hoods  shall  conform  as  nearly  as  possible  to  the 
periphery  of  the  wheel,  and  shall  be  so  designed  as  to  leave 
exposed  the  least  portion  of  the  wheel  compatible  with  the 
work,  and  shall  be  of  the  adjustable  type  or  provided  with  a 
sliding  tongue  or  similar  device,  or  a  method  of  contracting 
the  rim,  for  the  purpose  of  closing  the  opening  in  the  hood  as 
the  wheel  is  reduced  in  diameter,  to  afford  maximum  pro- 
tection at  all  times. 

12.  Protection  hoods  must  be  securely  fastened  to  the 
grinding  machine  or  floor.       • 

13.  Protruding  ends  of  the  wheel  arbors  and  their  nuts 
shall  be  guarded. 

Cups.  Cylinders  and  Sectional  Ring  Wheels 

14.  Cups,  cylinders  and  sectional  ring  wheels  shall  be 
either  protected  with  hoods  or  enclosed  in  protection  chucks 
or  surrounded  with  protection  bands.  Not  more  than  one- 
fourth  the  height  of  such  grinding  wheels  shall  protrude 
beyond  the  provided  protection. 

General  Safety  Requirements 


TABLE  II. 
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MACHINE 
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15.  Competent  men  shall  be  assigned  to  the  mounting,  care 
and  inspection   of  grinding  wheels  and   machines. 

16.  Before  mounting,  all  wheels  shall  be  closely  inspected 
to  make  sure  that  they  have  not  been  injured  in  transit, 
storage  or  otherwise.  For  added  precaution  wheels  other 
than  of  the  elastic  and  vulcanic  type  should  be  tapped 
lightly  with  a  hammer.  If  they  do  not  ring  with  a  clear 
tone  they  should  not  be  used.  Damp  wheels  when  tapped 
with  a  hammer  may  not  give  a  clear  tone.  Wheels  must  be 
dry  and  free  from  sawdust  when  applying  this  test. 

17.  Grinding  wheels  shall  fit  freely  on  the  spindles.  They 
shall  not  be  forced  on  nor  shall  they  be  too  loose. 

IS.  Wheel  arbor  holes  shall  be  made  0.005  inch  larger  than 
the  machine  arbor. 

19.  The  soft  metal  bushing  shall  not  extend  beyond  the 
sides  of  the  wheel  at  the  center. 

20.  Ends  of  spindles  shall  be  threaded  left  and  right  so 
that  the  nuts  on  both  ends  will  tend  to  tighten  as  the  spin- 
dles revolve.  Care  should  be  taken  in  setting  up  machines 
that  the  spindles  are  arranged  to  revolve  in  the  proper  direc- 
tion, else  the  nuts  on  the  ends  will  loosen.  (See  para- 
graph 28.) 

21.  Wheel  spindles  shall  be  of  sufficient  length  to  permit  of 
the  nut  being  drawn  up  at  least  flush  with  the  end  of  the 
spindle,  thus  providing  a  bearing  for  the  entire  length  of  nut. 

22.  The  surfaces  of  wheels  in  contact  with  straight  or 
tapered  flanges,  the  surfaces  of  the  flanges  in  contact  with 
the  wheels,  and  the  wheel  washers  between  the  flanges  and 
wheels  shall  be  clean,  smooth  and  free  from  foreign  material. 

23.  Size  of  straight  flanges  for  straight  wheels  shall  not 
be  less  than  shown  by  column  B,  Table  III. 

24.  All  straight  flanges  shall  be  relieved  or  recessed  at  the 
center  at  least  one-sixteenth  inch  on  the  inside  surface  of 
flange,  for  a  diameter  as  specified  in  column  C. 

TABLE  III.      DIMENSIONS  OF  STRAIGHT  FLANGES  AND  STRAIGHT 
■WHEELS  USED  WITH  PROTECTION  HOODS,  IN  INCHES 

A  B  C  D 

Diameter  of 
Wheel 

6 

8 
10 
12 
14 
16 
18 
20 
22 
24 
26 

28  10  7  % 

30  10  7  % 

25.  Wheels  shall  never  be  run  without  flanges. 

26.  Both  flanges  in  contact  with  the  wheels  shall  be  of  the 
same  diameter  whether  straight  or  tapered. 

27.  Wheel  washers  of  compressible  material  such  as 
blotting  paper,  rubber  or  leather,  not  thicker  than  ap- 
proximately 0.025  inch,  shall  be  fitted  between  the  wheel 
and  its  flanges.  It  is  recommended  that  the  wheel  washers 
be  slightly  larger  than  the  diameter  of  the  flanges  used. 

28.  When  tightening  clamping  nuts,  care  shall  be  taken  to 
tighten  same  only  enough  to  hold  the  wheel  firmly,  otherwise 
the  clamping  strain   is  likely  to  crack  the   wheel. 

29.  Flanges,  whether  straight  or  tapered,  must  be  fre- 
quently inspected  to  guard  against  the  use  of  flanges  which 
have  become  bent  or  sprung  out  of  true,  or  out  of  balance. 
If  a  tapered  wheel  has  broken,  the  tapered  flanges  must  be 
carefully  inspected  for  truth  before  using  with  a  new  wheel. 
Clamping  nuts  shall  also  be  inspected. 

30.  The  work  rest  must  be  kept  adjusted  close  to  the  wheel 
to  prevent  the  work  from  being  caught.  Work  rests  must 
be  rigid  and  always  securely  clamped  after  each  adjustment. 

31.  A  speed  of  5000  peripheral  feet  per  minute  is  recom- 
mended as  the  standard  operating  speed  for  vitrified 
and  silicate  straight  wheels,  tapered  wheels  and  shapes  other 
than  those  known  as  cup  and  cylinder  wheels,  which  are  used 
on  bench,  floor,  swing  frame  and  other  machines  for  rough 
grinding.  Speeds  exceeding  5000  feet  may  be  used  upon 
recommendation  of  the  wheel  manufacturer,  but  in  no  case 
shall  a  speed  of  6500  peripheral  feet  per  minute  be  exceeded. 

32.  A  speed  of  4500  peripheral  feet  per  minute  is  recom- 
mended as  standard  operating  speed  for  vitrified  and  silicate 
wheels  of  the  cup  and  cylinder  shape,  used  on  bench,  floor, 
swing  frame  and  other  machines  for  rough  grinding.  Speeds 
exceeding  4500  peripheral  feet  per  minute  may  be  used  upon 
recommendation  of  the  wheel  manufacturer,  but  in  no  case 
shall  6000  peripheral  feet  per  minute  be  exceeded. 

33.  For  elastic,  vulcanite  and  wheels  of  other  organic 
bonds,  the  recommendations  of  individual  wheel  manu- 
facturers shall  be  followed. 

34.  For  precision  grinding  an  operating  speed  of  6500 
peripheral  feet  per  minute  may  be  recommended.  Speeds 
higher  than  this  can  be  used  only  upon  recommendation  of 
the  wheel  manufacturer. 

35.  The   following   table   gives   revolutions   per   minute    for 


Min.    Outside 

Min.    Diam. 

Min. 

Tlilckness 

Diam.   Flange 

Recess 

Flange  at  Bore 

2 

1 

% 

3 

2 

% 

3% 

21/4 

% 

4 

2% 

1/2 

iV2 

3 

1/2 

5V2 

3% 

1/2 

6 

4 

% 

7 

41/2 

% 

m 

5 

% 

8 

51/2 

% 

8% 

6 

% 

various   sizes   of  wheels   for  the  peripheral  velocities   at  the 
head  of  each  column. 

TABLE  IV.     REVOLDTIONS  PER  MINUTE   FOR  VARIOUS    SIZES   OF  GRIND- 
ING WHEELS  TO  GIVE  PERIPHERAL  SPEED  IN  FEET 
PER  MINUTE  AS  INDICATED 

''\n™inch'eT'    ^'"^  ■*'*0  5000  5.=i00  6000  e,-,WS 

1  15279         17200         19099         21000         22918         24850 

2  7639  8590  9549  10500  11459  12420 

3  5093  5725  6366  7000  7639  8270 

4  3820  4295  4775  5250  5730  6205 

5  3056  3440  3820  4200  4584  4970 

6  2546  2865  3183  3500  3820  4140 

7  2183  2455  272S  3000  3274  3550 

8  1910  2150  2387  2635  2865  3100 
10  1528  1720  1910  2100  2292  2485 
12  1273  1453  1592  1750  1910  2070 
14  1091  1228  1364  1500  1637  1773 
16  955  1075  1194  1314  1432  1552 
18  849  957  1061  1167  1273  1380 
20  764  860  955  1050  1146  1241 
22  694  782  868  952  1042  1128 
24  637  716  796  876  955  1035 
26  586  661  733  809  879  955- 
28  546  614  683  749  819  887 
30  509  573  637  700  764  827 
32  477  537  596  657  716  776 
34  449  506  561  618  674  730 
36  424  477  531  553  637  689' 
38  402  453  503  534  603  653- 
40  382  430  478  525  573  621 
42  364  409  455  500  546  591 
44  347  391  434  477  521  564 
46  332  374  415  456  498  539 
48  318  358  397  438  477  517 
50  306  344  383  420  459  497 
52  294  331  369  404  441  487 
54  283  318  354  389  425  459 
56  273  307  341  366  410  443 
58  264  296  330  354  396  428 
60  255  277  319  350  383  414 

36.  Machine  spindle  shall  be  tested  and  determined  cor- 
rect for  size  of  wheel  to  be  operated  before  wheel  is  mounted, 
and  shall  never  be  changed  as  a  wheel  is  reduced  in  di- 
ameter,  except  by  men   assigned  for  such  duties. 

37.  If  a  wheel  spindle  is  driven  by  a  variable  speed  motor, 
speed  control  of  the  motor  shall  be  enclosed  in  a  locked  case, 
or  some  device  shall  be  used  which  will  prevent  motor  from 
being  run  at  too  high  speeds. 

38.  Grinding  machines  shall  be  sufficiently  heavy  and 
rigid  to  prevent  vibration,  and  they  should  be  securely 
mounted  on  substantial  foundations. 

39.  No  user  of  wheels  shall  use  on  any  given  machine  a 
wheel  of  larger  diameter  or  greater  thickness  than  specified 
by  the  machine  builder. 

40.  Wheels  which  wear  out  of  round  shall  be  trued  by  a 
man  assigned  to  that  duty.  If  wheels  become  out  of  balance 
through  wear  and  cannot  be  balanced  by  truing  or  dressing, 
they  should  be  removed  from  the  machine. 

41.  A  wheel  used  in  wet  grinding  shall  not  be  allowed  to 
stand  partly  immersed  in  the  water.  Water-soaked  portion 
may  throw  the  wheel  dangerously  out  of  balance. 

42.  Wheel  dressers  should  be  equipped  with  rigid  sheet 
metal  or  other  guards  over  the  tops  of  the  cutters,  to  protect 
operator  from  flying  pieces  of  broken  cutters. 

43.  Goggles  shall  be  provided  for  use  of  grinding  wheel 
operators  where  there  is  danger  of  eye  injury.  They  should 
be  readily  accessible,  or  better,  should  be  the  individual 
property  of  the  operator.  Where  this  is  not  done,  men  should 
be  urged  to  wash  their  faces  immediately  before  and  after 
using  the  goggles. 

44.  The  space  about  the  machine  shall  be  kept  dry,  clean 
and  as  free  as  possible  from  castings  or  other  obstructions. 

45.  Grinding  rooms  shall  not  only  be  well  ventilated  and 
well  lighted,  but  kept  warm  and  dry.  Machines  shall  be  at- 
tached to  a  dust-exhausting  system.  Besides  protection  to 
the  workmen,  the  dust  exhausting  system  prevents  wear  and 
tear   on   machinery  and   belts. 

46.  Care  shall  be  exercised  in  the  storage  of  wheels.  They 
shall  be  stored  in  dry  places  and  should  be  well  supported 
on  edge  in  racks.  Work  shall  not  be  forced  against  a  cold 
wheel  but  applied  gradually,  giving  the  wheel  an  oppor- 
tunity to  warm  and  thereby  eliminate  possible  breakage. 
This  applies  to  starting  work  in  the  morning  in  grinding 
rooms  which  are  not  heated  in  winter  and  new  wheels  which 
have  been  stored  in  a  cold  place. 

Precautionary  Sugrg'estions 

47.  It  is  recommended  that  where  possible  straight 
flanges  of  the  dimensions  shown  in  Table  III  be  used  in  con- 
junction with  protection  flanges.  This  recommendation  is 
made  as  an  additional  protectiop  to  give  added  strength  to 
the  safety  flanges. 

48.  Cone  pulleys  determining  the  speed  of  a  wheel  should 
never  be  used  unless  belt  locking  devices  are  provided. 

49.  The  maximum  size  of  wheel  which  should  be  used  with 
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given  operating  speeds  should  be  indicated  on  eacli 
machine. 

50.  Grinding  machines  should  be  provided  with  a 
stop  or  some  method  of  fixing  the  maximum  size  of 
wheel  which  may  be  used,  at  the  speed  at  which  the 
wheel  spindle  is  running. 

51.  Boxes  must  be  of  proper  length  to  provide  an 
ample  bearing  surface,  and  prevent  heating  or  rapid 
wear.  It  is  important  that  the  bearings  be  kept 
■well  lubricated  and  properly  adjusted.  Ring  oiling 
devices  are  recommended,  amply  protected  from 
dust  and  grit,  and  box  caps  should  be  adjusted  for 
take-up. 

52.  For  protection  against  flying  chips,  etc.,  plate 
glass  in  metal  frames  can  be  placed  just  above  the 
grinding  spaces  of  the  wheels. 

53.  Where  it  is  impracticable  or  undesirable  to 
use  a  glass  shield,  a  leather  flap  may  be  attached  to 
the  hood  and  adjusted  so  as  to  intercept  sparks  and 
dust. 

The  committee  of  the  National  Machine  Tool 
Huilders  Association  appointed  to  confer  with  the 
committee  of  abrasive  wheel  manufacturers  has 
formally  approved  of  the  .safety  code  given  in  the  foregoing. 

GRINDING  STREET  CAR  WHEELS  UNDER 
THE  CAR 
It  is  extremely  annoying  to  ride  in  a  street  car  having  flat 
wheels.  Not  only  is  it  annoying  to  ride  in  a  flat  wheel  car, 
but  it  is  exasperating  to  have  such  cars  traverse  the  streets 
of  a  city  or  town.  The  constant  pounding  of  flat  spots  on  the 
rails  becomes  a  greater  nuisance  every  time  it  is  felt  and 
heard.  But  the  maintenance  of  street  car  equipment  as  re- 
gards the  elimination  of  flat  spots  on  wheels  is  a  diflicult  and 
expensive  proposition.  It  the  wheels  are  removed  and  ground 
in  a  machine  the  moment  a  flat  spot  is  detected,  it  means 
tying  up  a  car  for  the  time  required  to  remove  the  truck  and 
put  in  another  with  perfect  wheels,  and  often  the  car  cannot 
be  spared  for  the  purpose.  The  longer  the  car  runs,  how- 
ever, the  worse  the  flat  spot  gets  and  finally  it  becomes 
so  bad  that  it  is  impossible  to  grind  it  out  without  cutting 
away  all  the  hard  part  of  the  tread — hence,  the  value  of 
grinding  machines  that  grind  the  wheels  while  under  the  car 
and  which  require  a  minimum  time  for  the  operation. 


(Note   streams   of   Sparks) 


The  American  Emery  Wheel  Works  of  Providence,  R.  I.,  has 
tackled  the  problem  of  grinding  car  wheels  in  the  Providence 
shops  of  the  Rhode  Island  Traction  Co.  Grinding  car  wheels 
is  a  diflicult  service,  as  the  grinding  wheels  receive  very  severe 
usage  in  this  work.  Every  time  a  flat  spot  is  encountered 
there  is  a  tendency  for  the  grinding  wheel  to  glance  away. 
Moreover,  as  these  flat  spots  are  sometimes  on  the  low  side 
of  a  worn  wheel,  it  is  necessary  oftentimes  to  remove  fully  % 
inch  by  grinding.  The  steel  tires  used  on  car  wheels  are  very 
tough  and  the  treads  of  chilled  wheels  are  very  hard.  Every 
time  the  motorman  spins  the  wheels  in  sand  on  a  slippery  rail 
the  surfaces  become  harder  and  more  glassy. 

Fig.  1  shows  the  way  in  which  the  car  wheels  are  ground 
without  removing  them  from  the  bearings  in  the  trucks.  The 
grinding  mechanism  is  located  in  the  car  house  pit,  the  grind- 
ing wheels  being  located  in  the  line  of  track.  After  the  car 
nas  been  run  to  a  position  over  the  grinding  machine,  it  is 
jacked  up,  bringing  the  wheels  clear  of  the  rails  as  shown  in 
Fig.  2.  A  short  length  of  rail  directly  under  each  car  wheel 
is  then  removed  from  the  track  and  the  grinding  wheels  are 
raised  to  come  in  contact  with  the  car  wheels.  Power  for 
driving  the  car  wheels  is  furnished  through  the  motor  of  the 
car  and  they  are  turned  at  a  speed  of  about  75  R.  P.  M.  The 
Amcricp.n  grinding  wheels  used  are  14  inches  diameter  and  2'* 
inches  wide.    The  grinding  speed  is  1600  R.  P.  M. 

This  grinding  job  has  been  developed  to  the  point  where 
it  now  requires  an  average  of  about  twenty  minutes  to  grind  a 
pair  of  car  wheels.  One  pair  of  grinding  wheels  trues  up  from 
forty  to  forty-eight  pairs  of  car  wheels.  This  is  considered  a 
good  record  in  view  of  the  condition  of  the  wheels  and  the 
amount  that  has  to  be  ground  «way  to  obtain  a  true  tread. 

r.  L.  L. 
*     *     * 

STEAM  TURBINES  IN  ROLLING  MILLS 
The  steam  turbine  did  not  find  favor  for  rolling  mill  drives 
until  recently,  because  it  necessarily  had  to  operate  at  high 
speeds,  and  its  torque  characteristics  were  not  considered  by 
mill  engineers  as  suitable  for  rolling  mill  purposes.  A  recent 
installation  in  the  plant  of  the  Carpenter  Steel  Co..  Reading, 
I'a.,  indicates,  however,  that  any  dimculties  which  may  have 
presented  themselves  in  the  \itilization  of  turbines  for  roll- 
ing steel  have  been  surmounted.  According  to  the  Iron 
Trade  Rcrirw.  the  speed  problem  has  been  solved  by  the  use 
of  reducing  gears  similar  to  those  employed  on  board  ship. 
These  gears  have  also,  in  connection  with  suitable  flywheels, 
.settled  the  torque  question.  The  turbines  used  are  rf  the 
l)e  Laval  type,  built  by  the  De  Laval  Steam  Turbine  Co., 
Trenton,  N.  J.  The  equipment  to  be  driven  includes  a  three- 
high  roughing  mill  together  with  10  inch  and  Sinch  finish- 
ing mills.  The  entire  coal  of  installation,  consisting  of  the 
turbine,  reduction  gear,  condenser  and  accessories  erected 
complete.  Is  said  to  have  been  approximately  $2.'i.000.  Owing 
to  the  economy  secured  through  Us  use,  it  has  been  possible 
to  reduce  the  capacity  of  the  boilers  In  operation  from  1000 
boiler  horsepower  to  about  600  boiler  horsepower.  This  re- 
duction of  boilers  in  use  means  an  approximate  saving  of 
about  $15,000  a  year  to  the  steel  company. 
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SOME    OF    THE    FUNDAMENTAL    PRINCIPLES    OF    COST    ESTIMATING    WITH    SPECIFIC    INFORMATION 

ON    THE    GENERAL    PROCEDURE 

BY  ALBERT   A     DOWD* 


Fig.    1.     Example  of  Work  selected  to  illustrate  Estimating  Methods 

THE  growth  of  the  automobile  industry  in  this  country, 
and  the  resulting  desire  of  manufacturers  to  obtain  the 
maximum  production,  in  conjunction  with  the  increas- 
ing use  of  high-speed  steel,  are  largely  responsible  for 
many  of  the  great  developments  in  machine  tool  design. 
These  factors  make  possible  the  use  of  cutting  speeds  and 
feeds  little  dreamed  of  a  few  years  ago,  and  have  brought 
into  prominence  specialists  on  production  work.  These  men 
have  made  a  study  of  shop  methods  and  conditions  and  are 
experts  in  obtaining  high-speed  productions  on  the  various 
classes  of  interchangeable  work.  Some  factories  employ  what 
is  termed  a  production  engineer,  whose  duties  are  to  so  ar- 
range the  handling  of  the  work  in  process  throughout  the 
whole  factory,  that  the  maximum  production  may  be  obtained. 
This  man  is  also  responsible  for  the  regulation  of  cutting 
speeds  and  feeds  on  the  various  classes  of  work,  and  his  experi- 
ence and  forethought  have  considerable  weight  with  the  tool 
designer  in  the  design  of  special  tools,  fixtures,  etc.  Many 
machine  tool  builders  provide  an  estimating  department,  de- 
voted to  the  needs  of  their  customers  and,  incidentally,  this 
department  Is  of  great  assistance  in  the  marketing  of  their 
product.  In  some  instances  the  estimating  department  is 
spasmodically  "up  to  its  eyes"  in  work,  or  at  "low  water 
mark,"  depending  upon  the  machine  tool  situation  throughout 
the  country.  There  are  some  builders  who  do  not  have  a 
regular  estimating  department,  the  work  being  done  when 
needed,  by  the  superintendent  or  a  foreman  well  versed  in  the 
class  of  work  upon  which  the  estimate  is  desired.  When  a 
specialist  is  employed,  a  separate  department  devoted  to  this 
class  of  work  is  set  apart,  with  the  necessary  designers,  to 
make  the  department  thoroughly  efficient. 

Abuse  of  Estimating  Processes 

There  is  perhaps  no  way  in  which  estimating  methods  are 
more  abused  than  in  the  indiscriminate  application  of  un- 
necessary special  tools  in  the  manufacture  of  interchangeable 
work.  For  example,  a  customer  desires  an  estimate  on  a  ma- 
chine capable  of  turning  out  a  piece  of  work  as  per  blueprint 
submitted.  He  wishes  to  know  the  cost  of  the  machine  with 
tool  equipment  for  producing  the  work.  The  specialist  ex- 
amines the  blueprint  carefully,  possibly  spending  ten  or 
fifteen  minutes  in  thoroughly  grasping  its  details,  and  then 
makes  a  memorandum  to  the  sales  department  as  follows: 
"We  can  make  the  piece  complete  in  about  twenty  minutes 
and  it  will  require  special  tools  costing,  say,  $350.  The  ma- 
chine we  recommend  for  the  work  is  ,  and  the  cost  $1300. 

Now  a  method  of  this  sort  is  guesswork  estimating,  pure 
and  simple,  and  yet  it  may  be  very  close  to  the  mark  on  ac- 
count of  the  specialist's  long  experience  on  this  class  of  work, 
his  knowledge  of  some  previous  piece  which  is  machined  in 
about  the  time  stated,  and  the  cost  of  the  equipment,  likewise 


based  on  a  recollection  of  what  was  used  in  the  previous 
instance.  But  no  matter  how  long  an  experience  and  how 
thorough  a  knowledge  the  specialist  may  have,  the  fact  re- 
mains that  this  is  guesswork  estimating  just  the  same,  and 
would  not  appeal  to  a  prospective  buyer,  were  he  to  know  the 
methods  by  which  the  results  in  his  estimate  were  determined. 

An  improvement  on  the  method  given  is  that  of  roughly 
figuring  the  machined  surfaces  of  the  piece  at  a  conservative 
cutting  speed  and  feed  and  making  due  allowance  for  setting 
up  work  and  movements  of  tools.  A  few  tree-hand  sketches  of 
necessary  tools  give  a  basis  on  which  their  approximate  cost 
may  be  figured;  yet  even  wiUi  a  method  like  this,  what  does 
the  prospective  customer  get?  At  the  very  best  all  that  he 
receives  is  an  approximation  of  the  time  required,  and  a 
lump  sum  for  the  cost  of  certain  tools  not  specifically  men- 
tioned, with  which  the  work  is  to  be  accomplished.  It  will 
be  seen  that  the  customer's  imagination  is  put  to  a  severe 
strain  in  order  to  determine  what  he  is  going  to  get  for  his 
money.  In  addition  to  this,  he  is  not  advised  of  the  machin- 
ing operations  on  the  work,  nor  does  he  know  whether  locat- 
ing surfaces  and  sequence  of  operations  will  agree  with  other 
tools,  jigs  or  fixtures  which  already  may  have  been  designed 
and  built.  He  may,  perhaps,  sign  a  contract  for  the  machine 
and  tools,  taking  them  on  faith,  but  he  is  nevertheless  some- 
what uneasy  over  the  situation  until  after  the  machine  has 
been  installed  and  is  in  operation.  It  is  perfectly  natural  for 
a  customer  to  wish  to  know  what  he  is  buying  and  he  will 
be  much  better  satisfied  if  he  receives  more  definite  informa- 
tion regarding  his  contemplated  purchase.  The  foregoing 
points  are  taken  from  the  customer's  valuable  point  of  view. 

On  the  other  hand,  from  the  machine  tool  builder's  stand- 
point, the  matter  at  first  looks  as  if  the  expense  item  would  be 
much  smaller  if  something  on  the  order  of  the  foregoing 
method  were  used,  because  the  time  required  for  an  estimate 
of  this  sort  is  comparatively  short.  The  sales  department, 
however,  will  be  strongly  in  favor  of  detailed  estimates  and 
will  call  attention  to  competition  in  this  or  that  case  where 
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St..   Brldgeiiort,  Conn. 


Tig.    2,     Preliminary  Free-hand  Sketch  of  Tools  and  Operations 
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FIRST  SETTING-FIVe  OPERATIONS 


Fig.    3.     Layout  of  Tools  for  First  Series  of  Operations 

layout  of  tools  and  diagrams  showing  operations  was  made 
by  a  rival  concern  who,  incidentally,  got  the  contract  for  the 
job. 

The  expense  connected  with  an  estimating  department  is, 
however,  considerable  and  some  builders  of  machinery  man- 
age very  well  without  going  to  this  expense  by  detailing  a 
competent  man  to  handle  the  work  and  borrowing  a  drafts- 
man from  the  main  drafting-room  when  necessary.  This 
reduces  the  expense  when  business  is  dull,  as  men  can  be 
employed  otherwise  during  the  dull  season.  Although  the 
expense  of  tool  diagrams  and  layouts  showing  methods  of 
machining  Is  considerable,  there  is  a  strong  point  in  favor 
of  this  method.  If  the  contract  is  secured,  the  design  of  tools 
is  greatly  simplified,  because  many  points  have  been  thought 
out  during  the  preliminary  work. 

Up-to-date  Estimating-  Methods 

Many  of  the  methods  of  estimating,  preparation  of  tooling 
diagrams,  etc.,  given  here  are  those  in  vogue  at  the  Bullard 
Machine  Tool  Co.  of  Bridgeport,  Conn.  As  this  firm  is  en- 
gaged in  the  manufacture  of  vertical  turret  lathes  and  vertical 


FOUMTM  OPERATION 


FIFTH   OPERATION 


boring  mills,  it  is  evident  that  the  examples  herewith  given 
are  applicable  principally  to  these  machines,  although  the 
system  may  readily  be  adapted  to  other  machine  tool  esti- 
mates. One  of  the  important  fields  of  usefulness  of  any  ma- 
chine tool  builder's  estimating  department  is  assisting  a 
customer  to  get  the  worth  of  his  money  out  of  his  machine 
by  showing  him  improved  methods  of  machining  his  work 
so  that  he  can  use  the  machine  to  the  best  advantage.  It 
naturally  follows  that  such  a  customer  is  well  pleased  with 
the  attention  shown  him  and  speaks  well  of  the  machine  to 
others  so  that  the  effects  are  far-reaching  and  frequently 
result  in  additional  sales. 

In  order  properly  to  describe  these  estimating  methods,  let 
us  suppose  that  a  customer  sends  in  a  blueprint  of  the 
flywheel  shown  in  Fig.  1.  The  statement  is  made  that  5000 
wheels  are  required  for  a  year's  production.  The  cost  of  a 
machine  with  tool  equipment  for  turning  out  the  work  in  the 
least  possible  time  is  desired  by  the  customer.  The  work  is 
to  be  within  certain  limits  of  accuracy,  these  being  given 
on  the  blueprint.  The  ultimate  production  is  the  only  thing 
of  moment  to  be  considered  in  this  instance  and,  therefore, 
the  tool  equipment  should  be  such  that  it  will  do  the  work 
as  rapidly  as  possible. 

The  first  thing  to  be  considered  is  the  machine  best  adapted 
to  do  the  work.  As  will  be  seen  by  reference  to  Fig.  1,  the 
wheel  is  16  inches  in  diameter.  The  24-inch  vertical  turret 
lathe  is  selected  for  this  work  as  it  seems  most  suitable  and 
has  ample  power  combined  with  the  necessary  speeds.  Hav- 
ing decided  upon  the  proper  machine,  the  methods  of  holding 
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SECOND  SETTING  — FOUR  OPERATIONS 


Fig.    5. 


ut    of    Tools    for    Second   Setting   of    Work 


rir    *■     Action  of  Tool*  for  8«<-ini>l.  Ttiird,   rnnrlh  «n>l  Fifth 
Opvratimi*— ririt   Sottlnir 


tile  work  and  machining  it  must  be  carefully  considered  so 
that  the  work  may  be  handled  in  the  shortest  possible  time. 

A  freehand  layout  is  first  made,  such  as  shown  in  Fig.  2, 
in  which  the  various  settings  and  operations  are  roughly  out- 
lined with  indications  of  special  tools  and  holders  required. 
Occasionally  several  layouts  are  made  free-hand,  indicating 
various  methods  of  machining,  and  one  Is  selected  which 
seems  uuist  economical.  This  free-hand  layout  Is  given  to  a 
drattsiiiiui  who  uses  it  as  a  guide  in  making  quarter  scale 
tool  diagrams  and  methods  of  setting  up  the  work.  These 
diagrams  arc  made  on  tracing  paper  with  a  medium  soft 
pencil  so  that  blueprints  can  easily  be  made  from  them.  By 
referring  to  Figs.  3,  4,  5,  and  fi,  It  will  be  seen  that  the  tools 
are  shown  In  their  cutting  position  for  each  operation,  there- 
by precluding  the  possibility  of  Interference  between  the 
main  and  side-head  tools.  Fig.  3  shows  the  layout  of  tools 
necessary  for  the  first  setting,  and  the  tools  for  the  first 
operation  are  shown  at  work  upon  the  piece. 

Fig.  4  shows  the  action  of  the  tools  during  the  second, 
thlr<l.  fourth,  and  fifth  operations.  The  direction  of  the  cuts 
{.■t  shown  by  the  arrows.     Fig.  5  shows  the  layout  of  the  toola 
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for  the  second  setting  and  the  general  construction  of  the 
locating  fixture,  while  Fig.  6  represents  the  second,  third, 
and  fourth  operations  with  the  tools  in  the  working  position. 
This  last  sheet  should  contain  the  title  and  the  customer's 
name,  together  with  the  estimate  number.  It  will  readily  be 
seen  that  by  this  method  of  representing  the  various  opera- 
tions on  the  work,  a  clear  idea  of  the  machining  methods  may 
be  quickly  grasped  by  a  prospective  customer. 

Speeds  and  Feeds 
The  speeds  and  feeds  to  be  used  in  machining  any  piece  of 
work   are   largely   a   matter   of  experience   and   Judgment,   as 
there   are  a  number   of  variable   factors   which   have   an   in- 
fluence on  the  matter. 

1.  Material  to  be  cut,  its  quality  (hard  or  soft),  and  the 
amount  of  stock  which  is  to  be  removed. 

2.  Sectional  strength  of  the  casting  or  forging.  This  point 
is  quite  important,  for  the  reason  that  high  speeds  and  feeds 
cannot  be  used  on  very  thin  section  without  a  strong  prob- 
ability of  "chatter."  In  addition,  a  thin  casting  may,  per- 
haps, be  of  such  a  structure  that  it  cannot  be  held  as  rigidly 
as  if  it  were  of  heavier  section. 

3.  Method  of  holding.  It  is  obvious  that  unless  the  piece 
can  be  securely  gripped  by  the  jaws,  considerable  care  will  be 
necessary  in  machining,  and  feeds  and  speeds  must  be  lighter 
than  if  a  good  surface  for  holding  were  provided. 

4.  Power  of  the  machine  and  quality  of  tools  used.  These 
points  must  both  be  considered  but  are  not  now  of  as  great 
importance  as  they  were  a  few  years  ago,  for  the  reason  that 
the  machine  of  today  is  usually  powerful  enough  to  properly 
care  for   the  demands  made   upon   it.     High-speed   tools  also 
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Fig.    6.     Second,    Third    and    Fourtli    Operations— Second    Setting 

are  used  nowadays  almost  exclusively  for  rapid  production 
work. 

6.  Material  to  be  cut  dry,  or  with  a  cutting  lubricant.  Much 
higher  speeds  and  greater  feeds  can  be  used  when  lubricant 
is  employed  so  that  this  matter  also  is  one  of  importance. 

The  following  table  of  cutting  speeds  is  one  which  has  been 
used  by  the  writer  in  estimating  work  for  several  years.  It 
is,  of  course,  subject  to  variations  to  suit  abnormal  con- 
ditions, but  may  be  used  as  a  basis  from  which  to  figure 
speeds  for  various  materials.  The  table  is  based  on  the  re- 
moval of  a  normal  amount  of  stock  and  a  moderate  feed  for 
roughing.  Finishing  speeds  can  be  increased  from  30  to  50 
per  cent  over  those  given  in  the  table,  unless  very  coarse 
feeds  are  used,  in  which  case  an  increase  of  about  25  per 
cent  is  all  that  should  be  used.  Finishing  speeds  on  mild 
steel,  bronze,  or  malleable  iron  can  be  nearly  double  that 
used  for  roughing.  Speeds  given  in  the  table  are  conservative 
but  are  based  on  material  thoroughly  cleaned,  well  pickled, 
and  free  from  sand.  The  use  of  a  suitable  cutting  lubricant 
is  assumed  for  everything  except  cast  iron  which  is  usually 
cut  dry.  Speeds  should  not  be  over  75  per  cent  of  those  given 
if  other  materials  are  to  be  cut  dry. 


Material 

Cast    iron 

Cast  steel 

Malleable    iron 

Machine    steel    forgings     (0.15    to    0.20    per    cent 

carbon )     65 

Machine  steel    (black  stock)    70 

Tool   steel   forgings    35  to     40 

Steel  alloys   (containing  nickel  and  chromium)...      30  to     50 

Yellow  brass    200 

Composition  brass    120  to  150 

Bronzes    30  to     80 

There  is  considerable  variation  in  the  speeds  tested  for  steel 
alloys   and   bronzes,   owing   to   the   different   compositions. 


ESTIMATE  NO.       STgs   -    1. 


OPERATION  SHEET  NO. 
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REVOLUTIONS    PER    MINUTE    P'OR    VARIOUS    CUTTING    SPEEDS    AND    DIAMETERS 


Diam. 

Feet  Per  Minuit 

Diam. 

Fee 

I  Per  .M.n 

ute 

30 

35 

40 

45 

50 

60 

70       1 

30 

35 

40 
5.90 

45 

50 

60 

70 

1 

114.0 

VU.O 

153.0 

172.0 

191.0 

229.0 

268.0 

26 

4.40 

5.10 

6.60 

7.30 

8.80 

10.20 

•J 

57.0 

67.0 

76.0 

86.0 

95.0 

115.0 

134.0 

27 

4.30 

4 .  90 

5.60 

6.30 

7.10 

8.50 

9.80 

3 

38.0 

45.0 

51.0 

57.0 

64.0 

76.0 

90.0 

28 

4.10 

4.80 

5.40 

6.10 

6.80 

8.20 

9.60 

4 

29.0 

33.0 

38.0 

43.0 

48.0 

57.0 

66.0 

29 

3.90 

4.60 

5.30 

5.90 

0.60 

7.90 

9.30 

o 

23.0 

27.0 

31.0 

34.0 

38.0 

46.0 

54.0 

30 

3.80 

4.40 

5.10 

5.70 

6.30 

7.60 

8.80 

ti 

19.0 

22.0 

25.0 

29.0 

32.0 

38.0 

44.0 

31 

3.70 

4.30 

4.90 

5.50 

6.10 

7.40 

8.60 

7 

18. 0 

19.0 

22.0 

25.0 

27.0 

33.0 

38.0 

32 

3.60 

4.20 

4.70 

5.30 

5.90 

7.10 

8.40 

y 

14.0 

17.0 

19.0 

21.0 

24.0 

29.0 

34.0 

33 

3.40 

4.10 

4.60 

5.20 

5.80 

6.90 

8.20 

!» 

13.0 

15.0 

17.0 

19.0 

21.0 

25.0 

30.0 

34 

3.30 

3.90 

4.50 

5.10 

5.60 

6.70 

7.80 

10 

11.0 

13.0 

15.0 

17.0 

19.0 

23.0 

26.0 

35 

3.20 

3.80 

4.30 

4.90 

5.40 

6.50 

7.60 

11 

10.0 

12.0 

14.0 

16.0 

17.0 

21.0 

24.0 

36 

3.18 

3.70 

4.20 

4.70 

5.30 

6.30 

7.40 

1-2 

9.5 

11.0 

13.0 

14.0 

16.0 

19.0 

22.0 

37 

3.09 

3.60 

4.10 

4.60 

5.10 

6.20 

7.20 

13 

8.8 

10.3 

11, s 

13.0 

14.7 

17.6 

21.0 

38 

3.02 

3.50 

4.02 

4.50 

5.00 

6.00 

7.00 

14 

8.2 

9.5 

11.2 

12.3 

13.6 

16.4 

19.0 

39 

2.90 

3.40 

3.90 

4.40 

4.90 

5.90 

6.80 

15 

7.6 

8.9 

10.2 

11.5 

12.7 

15.3 

17.8 

40 

2.80 

3.30 

8.80 

4.20 

4.80 

5.70 

6.60 

16 

7.2 

8.4 

9.5 

10.7 

12.0 

14.3 

16.8 

41 

2.78 

3.37 

3.70 

4.15 

4.50 

5.63 

6.48 

17 

6.7 

7.8 

9.0 

10.0 

11.2 

13.5 

15.6 

42 

2.73 

3.24 

3.64 

4.10 

4.48 

5.56 

6.37 

IS 

6.3 

7.4 

8.5 

9.5 

10.6 

12.7 

14.8 

43 

2.66 

3.18 

3.55 

4.00 

4.39 

5.38 

6.22 

19 

6.0 

7.0 

8.0 

9.0 

10.0 

12.0 

14.0 

44 

2.60 

3.04 

3.47 

3.90 

4.34 

5.23 

6.10 

20 

5.7 

6.7 

7.6 

8.6 

9.6 

11.5 

13.4 

45 

2.55 

2.96 

3.38 

3.80 

4.23 

5.11 

5.95 

21 

5.4 

6.4 

7.3 

8.2 

9.1 

10.9 

12.8 

46 

2.49 

3.90 

3.32 

3.70 

4.15 

5.00 

5.80 

22 

5.2 

6.1 

6.9 

7.8 

8.6 

10.4 

12.2 

47 

2.45 

2.85 

3.25 

3.64 

4.07 

4.89 

5.70 

23 

5.0 

5.8 

6.6 

7.0 

8.3 

9.9 

11.6 

48 

2.40 

2.80 

3.18 

3.58 

3.98 

4.78 

5.60 

24 

4.8 

5.6 

6.4 

7  2 

8.0 

9.5 

11.2 

4!) 

2.34 

2  72 

3.12 

3.51 

3.90 

4.(1'* 

5.47 

25 

4.6 

5.3 

6.1 

ti .  9 

7.6 

9.2 

1(1. li 

5(1 

2.29 

■J .  (i."i 

3 .  ( Ct 

3.44 

3.82 
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As  the  flywheel  with  which  we  have  to  deal  is  of  cast  iron, 
we  will  figure  on  a  basis  of  50  feet  per  minute  as  the  cutting 
speed,  when  using  a  feed  of  1/16  inch  per  revolution.  Con- 
siderable care  is  necessary  when  figuring  the  cutting  time 
for  various  surfaces,  and  due  allowances  must  be  made  for 
the  time  required  to  index  the  turret  and  also  for  setting  up 
and  removing  work. 

Fig.  7  shows  the  form  of  a  time  study  sheet  properly  filled 
out  for  the  flywheel  shown  in  Fig.  1  and  the  tool  equipment 
illustrated.  A  quarter  size  sectional  view  of  the  wheel  is 
pasted  to  the  lower  part  of  the  time  study  sheet  and  the 
machined  surfaces  are  lettered  .1,  B,  C.  etc.,  so  that  they  may 
be  referred  to  readily  in  their  proper  column  on  the  sheet. 

In  order  to  simplify  the  figuring  of  feeds  and  speeds,  the 
writer  designed  and  built  for  his  own  use  the  somewhat  crude 
calculator  shown  in  Fig.  9,  and  it  has  proved  a  considerable 
time  saver  on  this  class  of  work.  A  wooden  framework  about 
14  inches  long  by  6  inches  high  contains  two  loosely  hung 
rolls  of  wood  which  may  be  turned  readily  into  any  desired 
po.-iition  by  the  knobs  .1  and  B.  On  the  left-hand  roll  a  blue- 
print containing  cutting  speeds  for  diameters  from  1  to  50 
inches  is  pasted.  The  right-hand  roll  contains  machine  speeds 
and  feeds  for  various  machines.  A  special  slide-rule  on  the 
logarithmic  principle  is  shown  at  C.  The  use  of  the  two  rolls 
is  obvious  and  does  not  require  any  description;  the  use  of 
the  slide-rule  is  as  follows:  The  sliding  portion  of  the  rule 
Is  moved  to  a  position  such  that  the  selected  revolution  per 


minute  on  the  upper  half  of  the  slide  coincides  with  the  feed 
desired  for  that  particular  cut.  The  length  of  the  cut  is 
then  found  on  the  lower  half  of  the  slide  and  directly  under 
it  on  the  base  will  be  found  the  duration  of  the  cut  in  min- 
utes. The  accompanying  table  gives  the  revolutions  per  min- 
ute for  cutting  speeds  varying  from  30  to  70  feet  per  minute 
Lnl  diameters  from  1  to  50  inches. 

For  diameters  greater  than  those  given  in  the  table,  the 
following  formula  may  be  used,  in  which 

D  -^  diameter  of  work; 

.V       number  of  revolutions  per  minute; 

('       cutting  speed  in  feet  per  minute. 
4  X  C 

.V  = . 

D 

This  formula  gives  results  which  are  within  5  per  cent  of 
being  correct,  and  it  will  be  found  very  useful  as  the  cal- 
culation may  be  made  mentally. 

A  rapid  method  of  figuring  the  amount  of  time  necessary 
to  take  a  certain  cut  at  a  given  speed  and  feed  is  as  follows: 

S  =  speed   (R.  P.  M.); 

/■' :ii  feed    (revolutions  per  inch  of  travel); 

L  —  length  of  cut  in  inches; 

T  --=  time  to  complete  cut,  in  minutes. 
L  XF 
T  =  - . 


ri|.    ».     CalcuUto 


nf    Time    required    for    Cute    of  Given    Leufth    et   T&rloue   Speeds   ftnd    Feeds 
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Fig.    10.     Tool  List  for  Flywheel   Operation 

The  operation  sheet  shown  in  Fig.  S  gives  in  detail  the 
various  methods  of  holding  the  work  and  the  operations  per- 
formed. In  addition  to  this,  the  upper  part  of  the  sheet  con- 
tains the  name  of  the  part,  the  blueprint  number,  etc.,  and 
also  the  cutting  speed  on  which  the  time  estimate  is  based. 
There  is  also  a  note  at  the  bottom  of  the  sheet  which  refers 
to  manufacturing  conditions,  etc 

List  ol  Tools  and  Cost 

Fig.  10  shows  the  tool  list.  Each  tool  is  listed  separate- 
ly and  the  prices  are  given  in  the  column  indicated  for  that 
purpose.  Individual  prices  have  not  been  given  on  this  sheet 
for  obvious  reasons  and  the  total  figure  is  an  arbitrary  one. 
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Fig.     11.     Manufacturing    Summary    Sheet 

If  estimates  are  required  on  several  different  pieces  the 
various  estimates  are  numbered  with  the  estimate  number, 
and  a  sub-number  1,  2,  3,  etc.,  is  given  to  each  succeeding 
estimate.  As  there  is  more  or  less  duplication  of  tools  when 
several  pieces  are  to  be  handled,  the  customer  does  not  al- 
ways wish  a  complete  individual  equipment.  The  column 
marked  "Included  With  Estimate  No."  is  used  for  the  purpose 
of  indicating  tools  common  to  more  than  one  estimate,  and 
the  prices,  therefore,  may  be  separated  readily  if  desired. 
Manufacturing  Summary  Sheet 
An  estimate  of  the  ordinary  kind  takes  no  account  what- 
ever of  lost  time  caused  by  grinding  tools  and  re-setting,  set- 
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ting  up  the  machine  for  the  job,  or  other  manufacturing  con- 
tinf;encies,  such  as  extra  hard  castings  or  those  which  are 
full  of  sand  holes.  The  manufacturing  summary  sheet  is 
designed  to  take  care  of  all  these  contingencies  so  that  the 
customer  may  feel  assured  that  ths  manufacturing  time  given 
on  this  sheet  can  be  depended  upon  in  a  run  of  a  hundred 
pieces  or  more  and  is  conservative  enough  so  that  he  may 
feel  safe  in  using  it  as  a  basis  from  which  to  set  his  piece- 
work prices.  A  reproduction  of  the  manufacturing  summary 
sheet  is  shown  in  Fig.  11,  and  it  may  be  noted  that  there  is 
sufficient  room  on  the  sheet  to  include  estimates  for  several 
pieces. 

Final  Summary  Sheet 
This  sheet  is  used  as  a  memorandum  for  the  sales  depart- 
ment only,  and  is  not  sent  out  to  the  customer.  Sufficient 
space  is  provided  on  this  sheet  to  take  care  of  the  important 
points  in  a  number  of  estimates  so  that  the  sales  department 
will  not  be  obliged  to  go  through  each  estimate  separately  in 
order  to  gain  the  desired  information.  In  addition  to  the 
general  recapitulation,  there  is  considerable  space  at  the  bot- 
tom of  the  sheet  for  remarks.  The  machine  and  tool  delivery 
may  also  be  noted  here,  and  any  note  pertaining  to  the  general 
Character  of  the  work  in  question.  A  reproduction  of  this 
sheet  is  shown  in  Fig.  12.  Typewritten  copies  of  all  the  fore- 
going sheets  except  the  time  study  and  final  summary  sheet 
are  bound  up  in  an  attractive  folder,  together  with  blueprints 
of  the  tooling  diagram,  and  are  sent  to  both  the  customer 
and  the  salesman  for  the  particular  territory  in  which  the 
customer  is  located.  A  more  completely  detailed  estimate 
would  be  difficult  to  imagine  and  it  leaves  nothing  to  the 
customer's  imagination.  He  has  all  the  information  he  needs 
in  a  nut-shell. 

Estimating  Costs  of  Special  Tools  and  Fixtures 
In  determining  the  cost  of  tools  and  special  equipment, 
much  depends  on  the  method  of  production  used  in  the  factory 
where  they  are  to  be  made.  In  some  instances  special  tools 
are  "routed"  through  the  shop  in  the  same  way  that  the 
regular  work  is  handled.  In  other  cases  the  greater  part  of 
the  work  is  done  in  a  department  devoted  to  special  tool 
work.  Sometimes  work  is  put  out  on  a  premium  or  bonus 
system  end  again  it  is  done  on  the  day  work  system. 

In  the  writer's  experience  with  work  of  this  kind  a  premium 
or  bonus  system  based  on  the  estimated  cost  of  tools  has  been 
found  most  economical,  the  work  being  done  in  the  depart- 
ment devoted  to  special  tools.  When  large  fixtures  require 
surfacing,  boring,  or  turning,  it  may  be  necessary  to  do  this 
work  in  the  boring  mill  department  rather  than  to  attempt  it 
in  the  special  tool  department.  When  this  becomes  necjssary, 
however,  the  instructions  regarding  accuracy  end  finish  re- 
quired should  come  from  the  tool-room  itself  and  should  not 
be  left  to  the  judgment  of  the  boring  mill  operator. 

In  any  kind  of  special  tool  work,  much  depends  on  the  shop 
equipment.  If  proper  equipment  is  used  for  this  sort  of  work 
and  care  taken  to  see  that  the  tool-room  standards  are  well 
kept  up,  a  great  gain  in  the  cost  of  production  will  be  cvilent. 
There  are  occasional  Instances  when  work  may  be  routed 
through  the  shop  to  good  advantage,  viz..  if  several  tools  of 
the  same  kind  are  to  be  made  there  is  an  obvious  advantage 
In  carrying  the  work  through  on  this  basis. 
Determlnlntr  Welirhts.  etc. 
In  making  eatimates  for  horizontal  turret  lathe  work,  the 
sizes  of  locating  fixtures,  etc.,  do  not  vary  much  and,  there- 
fore. It  l.s  comparatively  easy  for  an  experienced  man  to  get 
a  close  approximation  of  the  weight  of  a  fixture  r.lmost  at  a 
glance.  On  larger  work,  however,  when  the  fixtures  vary  In 
diameter  from  0  or  S  Inches  to  40,  50,  or  fin  lnch:-s.  and  the 
height  or  thickness  from  1  Inch  to  12  or  \T,  Inches,  It  Is  evi- 
dent th-it  the  weight  of  Iron  used  In  such  a  fixture  would  be 
quite  nn  important  item.  It  Is  nlso  evident  that  a  urn  would 
need  to  possess  rare  Judgment  In  order  to  guess  very  close  to 
the  weight  of  some  of  these  castings.  The  slide-rule  will  be 
found  very  convenient  for  figuring  this  class  of  work. 

Fig.  13  shows  n  detailed  estimate  sheet  which  Is  kept  as  a 
memorandum  In  the  estimating  department.  On  this  sheet 
the  operations  necessary  lo  ronipleto  a  piece  by  special  work 
may  he   plainly   detailed    In   the   columns  marki'd       All   work 


is  given  in  labor  hours,  while  material  has  a  separate  place 
at  the  right-hand  side  of  the  sheet  and  is  given  in  pounds. 
Totals  may  be  given  at  the  bottom  of  the  sheet,  the  labor 
hours  being  multiplied  by  a  predetermined  constant  and  the 
material  cost  readily  figured.  Safe  prices  for  materials  must 
take  into  consideration  fluctuations  in  cost,  cartage,  etc. 
Labor  and  Overhead  Expense 
The  cost  of  labor  must  be  based  upon  the  average  wage  in . 
the  department  where  the  work  is  to  be  performed,  and  the 
overhead  expense  for  running  the  department  must  be  added 
to  it  on  the  percentage  basis.  The  overhead  expense  is  de- 
termined by  a  number  of  items  which  have  to  do  with  power 
cost,  wear  and  tear  of  machinery,  tool  upkeep,  etc.,  and  the 
percentage  or  constant  used  varies  considerably  in  different 
factories.  A  marginal  profit  must  also  be  added  to  the  labor 
cost  and  overhead  expense,  for  it  is  obvious  that  there  must 
be  a  profit  or  there  would  be  no  advantage  in  manufacturing 
work.  Some  factories  strike  an  average  on  their  labor  cost 
in  all  departments  which  have  to  do  with  tool  manufacture 
and  also  average  up  their  overhead  expense  in  the  same  way, 
but  this  is  not  considered  the  best  practice.  The  drafting- 
room,  the  pattern  shop  and  the  blacksmith  shop  are  usually 
given  an  overhead  expense  varying  from  the  other  depart- 
ments. In  determining  labor  hour  cost,  let  us  take  as  an  ex- 
ample the  tool-room.  The  rate  of  pay  averages  about  38  cents 
an  hour.  Let  us  consider  the  overhead  expense  of  the  depart- 
ment at  100  per  cent  of  the  labor  cost  and  let  us  also  consider 
that  a  profit  of  .'50  per  cent  is  desired  on  all  tools  built  by  this 
department.  We  then  have  as  a  total  hourly  labor  cost  0.38 
plus  0.38  multiplied  by  130  equals  $0,988.  This  rate,  therefore, 
must  be  used  as  a  constant  by  which  all  labor  hours  in  this 
department  are  multiplied. 

Card  Sj-stem  Giving:  Actual  Costs 
A  card  system  for  the  estimating  department  giving  actual 
costs  of  special  tools  and  fixtures  built  from  time  to  time  may 
prove  a  valuable  adjunct  to  the  estimator's  paraphernalia. 
Headings  can  be  made  for  straight  and  taper  reamers,  boring- 
bars,  forming  tools,  special  jaws  and  locating  fixtures,  and  the 
information  thus  collected  will  be  found  of  great  value. 
Approximate  Estimates  for  Rush  Jobs 
Occasionally  the  need  arises  for  a  rush  estimate  on  the 
production  time  and  cost  of  tools  for  six  or  eight  different 
pieces  of  work.  In  cases  of  this  kind  an  approximate  estimate 
may  be  drawn  up  by  the  estimator  in  a  short  time  by  making 
rough  free-hand  sketches  to  serve  as  a  basis  on  which  to  figure 
tool  costs  and  general  manufacturing  data.  A  statement  can 
be  made  and  sent  with  the  estimate  to  the  effect  that  detailed 
estimate  and  layouts  wuU  be  furnished  later  it  a  tentative 
order  is  secured.  An  approxftnate  estimate  of  this  kind  made 
by  an  experienced  estimator  will  not  usually  vary  more  than 
10  per  cent  above  or  below  the  detailed  cost  determined  later. 
Estlmatintr  Department  Records 
It  is  of  great  importance  to  have  a  system  in  the  estimating 
departnunt  such  that  work  may  be  filed  for  ready  access- 
rbility,  and  as  there  are  a  number  of  things  to  keep  track  of, 
it  is  important  that  the  system  should  bo  as  simple  and  ef- 
fective as  possible.  In  the  first  place,  there  is  the  filing  of  a 
customer's  blueprint  sent  in  for  estimating  purposes.  Two 
methods  of  filing  have  been  used  for  thi.^  purpose  by  the  writer. 
One  of  those  methods  is  to  clip  all  the  blueprints  together, 
marking  each  one  with  the  estimate  number  and  filing  them 
flat  in  a  large  drawer  numerically.  The  estimate  number 
should,  obviously,  be  In  the  same  position  on  each  blueprint. 
Another  method  which  Is  somewhat  more  convenient  Is  to 
use  largo  yellow  envelopes  In  which  the  blueprint  can  be 
placed  when  folded.  These  envelopes  may  be  filed  on  edge 
In  a  filing  cabinet  and  the  estimate  number  written  on  one 
of  the  upper  corners.  This  latter  method  leaves  nothing  to 
be  desired.  The  estimate  sheets  are  conveniently  filed 
numcrlrally.  according  to  the  estimate  number.  In  manllla 
envelopes  open  on  one  side  and  without  any  flap  so  that 
the  sheets  calk  bo  quickly  removed  when  desired.  A  card 
Indi'X  Is  used  In  connection  with  those  and  Is  cross  Indexed 
under  Ibreo  headings,  ri:..  customer's  name  arranged  alpha- 
heilrally.  numerical  Index  and  another  heading  classified  ac- 
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cording  to  the  class  of  work.  This  latter  index  may  be  ar- 
ranged as  follows:  sub-headings  may  be  made  for  steam 
engine  work,  auto  work^  electrical  work,  etc.  These  may  be 
subdivided  in  as  many  ways  as  may  seem  desirable  so  that 
various  parts,  like  pistons,  cylinders,  motor  frames,  etc.,  can 
be  located  without  difficulty.  An  index  of  this  kind  is  often 
of  great  value  in  selecting  work  that  is  similar  to  blueprints 
submitted  for  estimate.  It  is  often  possible  to  save  the  labor 
and  expense  of  another  set  of  drawings  by  using  something 
of  a  similar  nature  which  has  been  previously  made. 
Other  Demands  on  the  Estimating  Department 

Many  factories  take  in  from  time  to  time  manufacturing 
work,  such  as  jigs  or  fixtures  for  outside  concerns,  and,  oc- 
casionally, these  are  made  up  at  a  fixed  hourly  rate.  Fre- 
quently, however,  the  estimating  department  is  called  upon 
to  estimate  costs,  and  a  fixed  figure  is  given  to  the  customer 
for  the  entire  work.  A  wide  experience  is  necessary  in  esti- 
mating work  of  this  character  and  the  one  who  attempts  it 
must  be  a  thoroughly  practical  man  familiar  with  the  neces- 
sary processes  for  producing  the  work  so  that  a  conscientious 
estimate  may  be  made.  If  the  work  is  manufacturing  and 
requires  a  hundred  or  more  mechanical  devices  of  the  same 
kind,  the  cost  of  jigs  or  fixtures  necessary  must  be  included 
in  the  estimated  cost.  A  proviso  may  be  made  to  dispose  of 
these  tools  to  the  customer  after  the  work  has  been  com- 
pleted. There  are  a  number  of  items  to  be  taken  into  con- 
sideration when  estimating  on  work  of  this  character  as 
follows : 

1.  A  list  of  operations  should  be  made  for  all  the  component 
parts,  taking  into  consideration  filing,  fitting  and  assembling. 

2.  Special  tools,  jigs  or  fixtures  should  be  noted  and  their 
costs  itemized. 

3.  Labor  cost  must  be  carefully  worked  out  according  to  the 
department  in  which  the  work  is  to  be  done,  and  the  over- 
head expense  correctly  proportioned. 

4.  Profit  must  not  be  forgotten,  due  allowance  being  made 
for  same. 

5.  Cost  of  patterns,  castings  or  other  materials  used  must 
be  carefully  considered. 

6.  The  accuracy  required  should  be  considered.  If  work  is 
to  be  within  close  limits  of  accuracy  and  no  gages  are  fur- 
nished by  the  customer,  it  may  be  necessary  to  make  up  some- 
thing for  this  purpose.  This  item,  therefore,  should  not  be 
forgotten. 

In  conclusion,  I  will  say  that  the  methods  here  given  are 
very  thorough  and  leave  practically  nothing  to  chance.  It 
has  been  proved  that  the  customer  who  receives  the  carefully 
prepared  estimate  with  tool  layouts,  etc.,  is  much  more  likely 
to  give  it  consideration  than  if  he  only  received  a  production 
and  cost  estimate. 

*     *     * 

ON   GRINDING   PRACTICE* 

Some  years  ago,  the  writer  made  extensive  practical  tests 
to  determine  the  efficiency  of  grinding  wheels.  In  one  of 
these  tests,  a  bar  of  steel  was  held  with  uniform  pressure 
against  a  coarse  wheel  running  at  a  peripheral  speed  of  3000 
feet  per  minute.  The  speed  was  progressively  increased,  in- 
crements being  500  feet  per  minute  until  a  speed  of  SOOO  feet 
per  minute  was  attained.  At  each  of  these  speeds,  the  amount 
of  emery  worn  from  the  wheel  was  determined  and  the  cubic 
inches  of  metal  removed  was  calculated. 

In  those  days,  the  commonly  accepted  reasonably  safe 
speed  to  operate  a  wheel  was  5000  peripheral  feet  per 
minute.  The  step  from  5000  feet  to  5500  feet  per  minute  in- 
creased the  efficiency  about  10  per  cent.  At  6000  feet  per 
minute  the  gain  was  from  35  to  40  per  cent  over  that  of  5000 
feet  per  minute,  and  at  6500  feet  per  minute  the  gain  was  70 
per  cent,  and  from  7000  feet  per  minute  up,  the  efficiency  de- 
creased, as  the  wheel  appeared  to  melt  the  steel  to  such  a 
degree  that  it  flowed  into  the  pores  of  the  wheel  and  so 
loaded  it  as  to  destroy  its  cutting  qualities. 

In   order  to  operate  the  wheels  at  the  speed   of  6500   feet 

•  Extract  from  a  paper  "The  Increa-sed  Edlclencjr  and  Efoiiomy  Olitaineit 
b.T  the  Introduction  of  Safety  Uovices  in  Grinding  Practice"  read  b.v 
Charles  O.  Smith,  president  and  general  manager  of  the  Pittsburg  Emerv 
Wheel  f'n..  Rochester,  Pn.,  before  the  Dcti-olt  Konndrvmen's  Association. 
December  10,  1914. 


per  minute,  it  was  considered  necessary  to  use  the  tapered 
side  type  of  wheel  with  concave  flanges  made  of  steel  tapered 
%  inch  to  the  foot  on  each  side.  The  flanges  had  a  diameter  4 
inches  less  than  the  diameter  of  the  wheel,  tapered  flanges 
20  inches  in  diameter,  for  example,  being  used  on  a  24-inch 
wheel.  When  the  wheel  held  between  these  flanges  is  worn 
down  to  20  inches,  a  new  set  of  16-inch  flanges  is  put  on  the 
machine,  and  so  on. 

In  making  these  tests,  it  became  quite  evident  that  practi- 
cally all  the  grinding  machines  on  the  market  were  entirely 
too  light  and  the  spindles  were  too  small  in  diameter.  The 
bearings  were  too  short  and  the  pulleys  on  the  spindles  were 
too  narrow  as  it  was  impossible  to  secure  the  power  required 
to  do  efficient  work.  One  strong  man  in  a  steel  foundry 
grinding  a  heavy  gate  from  a  casting  can  exert  from  4  to  iV^ 
horsepower,  and  in  order  to  get  maximum  results  from  24- 
inch  by  2-inch  or  24-inch  by  2i,Vinch  wheels,  each  machine 
should  be  supplied  with  10  horsepower,  as  there  are  times,  of 
course,  when  a  man  at  each  end  of  the  spindle  is  grinding  at 
the  same  time,  and  they  will  together  consume  about  9  horse- 
power. My  experience  has  shown  that  for  operations  of  this 
nature,  a  spindle  of  not  less  than  2  inches  diameter  should  be 
used  and  the  bearings  should  be  about  12  inches  long. 

The  use  of  grinding  machines  on  any  other  than  the  ground 
floor  is  bad  practice  unless  the  floors  are  rigid  enough  to 
prevent  vibration.  Excessive  vibration  makes  it  difficult  to 
keep  the  wheels  true.  Where  it  is  possible,  grinding  machines 
should  be  mounted  on  a  concrete  foundation.  These  founda- 
tions will  soon  pay  for  themselves  in  saving  of  emery  un- 
necessarily dressed  away  in  keeping  wheels  true  when  mounted 
en  insecure  foundations. 

When  operating  a  swing  frame  grinding  machine  such  as 
is  commonly  used  in  steel  foundries,  the  operator  is  able  to 
exert  considerably  more  pressure  on  the  wheel  than  at  a  floor 
stand,  and  a  machine  with  a  20-  by  214-inch  wheel  should  be 
supplied  with  7%  horsepower.  It  is  necessary  in  order  to  get 
production  to  keep  the  wheel  moving  at  the  recommended 
speed  while  it  is  under  its  heaviest  load.  If  insufficient  power 
is  supplied,  the  operator  will  slacken  the  speed  of  the  wheel 
and  the  percentage  of  efficiency  secured  is  that  of  the  speed 
at  which  the  wheel  operates  under  load. 

A  heavy  planer  type  grinding  machine  such  as  is  used  in 
manganese  steel  foundries  for  grinding  the  tops  of  frogs  and 
other  heavy  castings  using  a  20-  by  2%-inch  wheel,  should  be 
supplied  with  20  horsepower  plus  the  amount  of  power  re- 
quired to  drive  the  machine  and  the  wheel  when  it  is  not 
under  load.  In  some  cases,  a  wheel  of  this  size  will  absorb 
25  horsepower.  Power  is  a  very  important  factor  in  efficient 
grinding  and  should  be  given  very  careful  consideration  on 
all  types  of  machines;  in  the  installation  of  belt-driven 
machines  the  user  will  always  find  it  more  economical  to  put 
in  machines  with  belts  of  sufficient  width  to  give  ample 
power  for  the  heaviest  work  to  be  done. 

MACHINE  SHOP  TERMS   ILLUSTRATED 
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CAST   WELDING  OR  BURNING-BUTT-WELDING-ELECTRIC  WELDING-RIVETING-THREADING-FLANGING  AND  SEAMING 

BY    ?-OREMAN   JOINTER 


THE  art  of  cast  welding  or  burning  lias  been  known  and 
practiced  for  many  centuries.  It  was  employed  in  Japan 
several  centuries  ago,  where  in  bronze  foundries  the 
vases  and  ornamental  objects  were  cast  in  a  very  simple  form, 
the  handles  being  burnt  on.  The  process  is  generally  used 
in  engineering  works  and  factories  where  modern  welding 
methods  are  not  employed,  and  is  mostly  used  for  jointing 
fractured  parts  of  machines,  etc.  Small  pieces  that  have 
broken  off  a  large  casting  are  sometimes  renewed  by  this 
process,  which  is  also  applied  to  repairs  that  must  be  made  as 
soon  as  possible.  For  such  work,  the  process  of  cast  weld- 
ing or  burning  is  generally  considered  economical,  especially 
where  a  replacement  requires  a  lot  of  machining. 

With  aluminum  and  its  alloys,  the  essentials  for  good  work 
are  properly  prepared  molds  in  which  the  metal  may  be 
poured;  the  parts  to  be  firmly  secured  to  prevent  twisting 
during  pouring;  provision  that  the  first  part  of  the  pouring 
may  run  out  by  suitable  gates,  after  passing  over  and  heat- 
ing the  surfaces,  an  excess  of  metal  being  allowed;  the  sur- 
faces where  the  weld  is  to  take  place  to  be  thoroughly  cleaned ; 
and  provision  of  sufTiciently  tall  gates  to  provide  a  pressure 

that   penetrates   the  oxide   film   on   the   metal   surfaces   to   be 
joined.     Another   advantage   of  tall   gates   is   that   aluminum 

and  its  alloys  readily  oxidize  upon  exposure  to  the  air  and 

the   meUls   containing   It  become   "drossy"   as   tiny   run.     A 

long    gate    retains    this    dross, 

and  it  does  not  enter  the  weld. 

Finally,  the  pouring  should  !)•■ 

done  methodically  to   insure   a 

strong  weld. 

Butt -welding  by  Pressure 
Butt-welding   by   pressure    Is 

rapidly  being   adopted    for  the 

Jointing     of     aluminum     rods, 

bars,  etc.     Many  types  of  weld- 
ing  machines   arc   now   on   the 

market,     which     heat     up     the 

ends  to  be  welded  by  means  of 

blowpipes    or    blowlamps    to    a 

temperature  at  which  they  bo- 
come  pla.illc;  the  ends  are  then 

forced  together  under  pressure, 

BO  that  they  unite  and  become 

virtually  homogeneous.     Alum 

Inum    wire   or   rod    from    l/l'i 

Inch    to    2   Inches    In    diameter 

can    be    welded    easily    by    thin 

method,    and    with    care    thick 

aluminum    tubing   can    also   be 

jointed. 
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Fig.  1  shows  a  patented  machine  for  the  butt-welding  of 
small  aluminum  rods,  which  is  manufactured  by  the  Cowper- 
Coles  Engineering  Co.,  Ltd.,  Westminster,  England.  In  the 
operation  of  this  machine  the  two  ends  to  be  joined  are  butted 
together,  after  being  faced  square;  heat  from  a  gas  blowpipo 
or  benzine  lamp  is  then  applied  to  the  joint.  This  operation 
actually  assists  in  the  formation  of  an  oxide  skin  or  film,  and 
as  the  metal  becomes  fused  it  is  retained  within  the  tube  of 
oxide.  Sometimes  a  flux  is  applied,  which  assists  in  dis- 
solving the  oxide  at  the  point  of  junction,  and  before  the  two 
bags  of  fluid  metal  have  time  to  burst,  the  two  ends  are 
brought  rapidly  together  by  releasing  a  spring  catch.  Any 
rrmaining  oxide  skin  is  driven  out  by  the  pressure  of  the 
blow  and  the  clean  metal  unites  in  a  perfect  joint.  The 
rapidity  with  which  the  ends  are  forced  in  contact  is  an 
important  factor,  because  if  pressure  is  applied  slowly  there 
is  no  certainty  that  the  weld  will  be  a  homogeneous  one,  as 
a  portion  of  the  oxide  is  likely  to  remain  in  the  weld  and 
lessen  its  strength. 

The  machine  illustrated  in  Figs.  1  and  3  is  operated  by  a 
blowpipe  from  town  gas.  The  adjustable  spring  jaws  .1  are 
lined  with  a  refractory  holder,  so  as  to  insulate  the  alumi- 
num. The  spring  release  is  at  B,  and  the  adjustable  stop  C 
ri-gulalis  till'  movement  of  the  spindle.  The  blowpipe  D  is 
I  fitted  with  a  spring  universal 
joint  /;.  and  can  be  adjusted 
ill  position  along  the  rod  F. 
I  li.'se  rods  are  detachable  so 
tliat  the  machine  packs  up 
viTy  closely,  as  shown  in  Fig. 
:'.  Owing  to  the  fact  that  alum- 
inuiu  deteriorates  rapidly  when 
overheated,  the  most  satisfac- 
lory  results  are  obtained  by 
till'  use  of  oxy-coal  pas  or  oxy- 
acetylene,  as  an  intense  local 
heat  can  be  obtained,  and  the 
welds  are  made  in  a  few  sec- 
onds. The  machine  can  be 
supplied  with  town  gas  or  Dow- 
son  producer  gas  blowpipe  or 
with  a  bcnzollne  lamp  for  field 
work.  In  which  case  It  can  ba 
packed  in  a  box  18  by  7  by  7 
inches,  weighing  only  19 
pounds.     (See  Fig.  2.) 

The  formation  of  the  oxide 
skin  or  film,  which  Is  almost 
imperceptible  when  soft  .solder- 
ing aluminum,  is  easily  dis- 
cernible in  the  process  of  butt- 
welding    rods    or    similar    sec- 
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Tig.    4.     View    showing    Flexible    Oxidi 
or    Bag    containing    Molten    Alumi: 


5.     Butt-welded    Joint, 
Ring   of   Aluminum    Ox 


Fig.    6.     Aluminum    Joints    that    have 
tested    by    bending    and    twisting 


tions.  A  simple  and  interesting  test  may  easily  be  made  to 
enable  the  oxide  film  to  be  detected  readily.  Procure  a  piece 
of  aluminum  about  10  inches  long  by  1  inch  in  diameter; 
then  secure  the  two  ends  on  some  supports,  leaving  a  space 
of  about  3  inches  in  the  center  for  the  flame  of  the  blowpipe  or 
blowlamp  to  play  upon;  when  sufficient  heat  has  been  ap- 
plied, it  will  be  noted  that  the  metal,  having  liquefied,  has 
caused  a  flexible  bag  or  oxide  to  sag;  this  bag  contains  molten 
aluminum.  When  in  this  condition,  if  the  film  or  oxide  skin 
is  pierced  with  a  pointed  wire,  molten  metal  will  flow  out 
instantly.  The  vast  difference  in  the  melting  point  of  the 
metal  and  oxide  is  clearly  demonstrated  by  this  simple  test. 
Fig.  4  shows  clearly  the  bag  of  fluid  metal  after  having  been 
pierced,  with  the  molten  metal  running  out.  Twelve  con- 
secutive welds  made  with  a  Cowper-Coles  welding  machine 
were  subjected  to  a  series  of  tests  and  the  fractures,  in  every 
case,  occurred  at  some  distance  from  the  weld,  showing  that 
the  metal  had  not  deteriorated  at  the  weld. 

Some  examples  of  aluminum  welding  are  shown  in  Figs. 
5,  6  and  7.  Fig.  5  shows  a  joint  after  welding.  The  ring  of 
metal  which  has  been  squeezed  out  is  largely  composed  of 
aluminum  oxide.  Fig.  6  shows  a  joint  that  has  been  tested 
by  bending  and  twisting,  after  removal  of  the  collar  formed 
at  the  weld.  The  removal  of  this  collar  is  not  always  neces- 
sary. Fig.  7  shows  some  specimens  of  aluminum  rod  welded 
by  the  same  process  and  bent  at  the  joints.  A  butt-welded 
aluminum  rod  is  shown  in  Fig.  8  which  has  been  subjected 
to  a  torsion  test.  As  will  be  seen,  the  fracture  occurred  out- 
side of  the  weld. 

Sometimes  it  is  found  that  cast  aluminum  welded  by  this 
process  is  tougher  and  stronger  at  the  weld,  but  it  is  dif- 
ficult to  get  accurate  data  due  to  the  unreliable  nature  of 
cast  aluminum.  The  welding  machine  referred  to  is  very 
simple.  Any  intelligent  workman  can  weld  by  this  process 
after  a  little  instruction,  and  it  can  be  applied  to  almost  any 
section  of  metal. 

Electric  Welding-  of  Aluminum 

There  are  two  principal  processes  of  electric  welding,  viz., 
the  arc  welding  process  and 
the  resistance  method.  The 
former  is  employed  principally 
for  repairing  and  filling  up 
flaws  in  castings,  etc.,  while 
the  latter  is  adapted  for  use  in 
metal-working  factories  pro- 
ducing duplicate  work.  Two 
forms  of  machines  are  used 
with  the  resistance  method — 
the  spot-welding  machine  and 
the  butt-welder.  In  the  spot- 
welding  machine  metal  sheets 
are  joined  by  welded  spots,  in- 
stead of  using  rivets.  The  elec- 


trodes  are   shaped   to   suit   the 


work   and   generally  take   the   form   of  truncated   cones. 

The  method  of  working  is  practically  the  same  in  either 
butt-  or  spot-welding.  The  pieces  to  be  joined  are  gripped  in 
the  clamps  or  placed  between  the  electrodes  and  brought  into 
contact.  This  may  be  accomplished  in  many  ways,  according 
to  the  type  of  machine;  generally  speaking,  one  of  the  clamps 
or  electrodes  is  a  fixture  and  the  other  is  mounted  movably 
on  a  slide  or  hinge  and  is  pressed,  when  welding,  toward  the 
other  electrode  either  by  the  hand  or  foot,  or  by  springs, 
weights,  cam  and  levers,  screws  or  hydraulic  pressure.  In 
the  welding  of  thin  sheet  metal  the  process  is  only  of  mo- 
mentary duration.  A  development  of  spot-welding  is  seam- 
welding  in  which  two  sheets  of  metal  are  joined  in  an  un- 
interrupted lap-weld  under  one  or  between  two  rotating 
disk  electrodes. 

In  the  welding  of  aluminum  by  the  electric  welding  sys- 
tems, we  have  precisely  the  same  difficulties  to  contend  with 
in  respect  to  the  persistent  oxide  film,  as  described  in  con- 
nection with  other  methods.  However,  aluminum  wires,  rods, 
and  other  sections  can  be  butt-welded  successfully,  but  the 
process  of  spot-welding  is  not  so  efficient,  probably  owing  to 
the  difficulty  of  eliminating  the  oxide  film  between  the  sur- 
faces at  the  moment  of  contact,  which  affects  the  strength 
of  the  weld;  moreover,  owing  to  the  soft  nature  of  the  metal, 
the  depression  formed  on  both  sides  by  the  pressure  of 
the  electrodes  is,  in  many  cases,  an  objectionable  feature; 
hence,  aluminum  sheets  are  not  readily  spot-welded  or  lap- 
welded  in  a  satisfactory  manner. 

Riveting  Aluminum 
To  discuss  all  the  points  in  connection  with  the  riveting  of 
aluminum  would  cover  a  very  wide  field.  Satisfactory  riveted 
joints,  however,  are  made  readily  If  care  is  taken  in  the 
manipulation  of  the  work.  It  is  sometimes  stated  that  alumi- 
num cannot  be  riveted  as  well  as  other  metals  on  account 
of  the  softness  of  the  metal.  Such  statements,  however,  are 
incorrect,  for  by  continued  rolling  in  the  manufacture  of 
aluminum,  hard  rolled  sheets  are  now  obtainable;  in  fact, 
aluminum  manufacturers  go  so  far  as  to  term  some  of  their 
sheets  "dead  hard."  Ad- 
mittedly, aluminum  does  not 
harden  to  that  degree  of  hard- 
ness obtained  in  iron  and  steel. 
However,  the  more  important 
types  of  riveted  joints  are  as 
applicable  to  aluminum  as  to 
most  other  metals. 

To  be  successful  in  riveting 
joints  in  aluminum  it  is  best 
to  forget  all  you  know  about 
riveting  such  metals  as  iron 
and  steel,  as  aluminum  will 
not  withstand  the  ill  treatment 
to  which  iron  and  steel  c:'n  be 


of  Welded  Aluminum  Rod  bent  at  the  Welded  Joints        subjected.       Excellent    machine-- 
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made  rivets  in  aluminum,  and  ot  various  shapes  for  all  classes 
of  engineering  work,  are  now  obtainable,  and  should  be  used 
in  every  instance  when  riveting  aluminum.  On  no  account 
should  rivets  made  of  any  other  metal  be  employed  if  it  is 
desirable  to  avoid  electrolytic  action.  An  important  factor 
in  riveting  aluminum  is  that  the  rivets  should  have  ample 
clearance  in  the  holes  in  order  to  allow  for  spread  in  ham- 
mering. 

It  is  also  essential  that  the  holes  be  somewhat  further  frora 
the  edge  ot  the  plate  than  for  iron  and  steel;  where  rivets 
are  too  near  the  edge,  the  metal  occasionally  shows  a  tendency 
to  bulge  outward  slightly.  For  single-riveted  lap  joints  in 
aluminum  plates  1/16  inch  to  3/16  inch  in  thickness,  the  l;ip 
should  not  be  less  than  three  and  one-half  times  the  diameter 
ot  rivet.  As  with  other  metals,  the  laying  out  and  punching 
of  the  holes  in  the  plates,  however  accurately  performed, 
rarely  gives  the  alignment  ot  holes  that  one  would  desire; 
hence  the  holes  frequently  have  to  be  reamed.  Where  the 
holes  are  not  reamed,  it  is  essential  that  the  inside  sur- 
faces ot  the  holes  should  be  parallel  to  each  other  without 
undue  overlapping  before  beginning  to  rivet,  because  alumi- 
num rivets  on  account  of  their  soft  nature  do  not  readily 
draw  through  the  overlap  in  the  holes,  as  do  iron  or  steel 
rivets  when   riveting  thin  metal  sheets. 

The  type  ot  aluminum  rivet  generally  used  is  the  cup-head 
or  spherical-head  rivet.  Both  the  head  and  riveted  end  are 
alike,  although  countersunk  rivets  are  sometimes  used  on 
aluminum  plates  ot  the  larger  gages,  in  order  to  secure  flat 
surfaces,  and  also  on  various  sections  of  moldings,  etc.  More 
care,  however,  is  required  with  countersunk  rivets,  in  that 
accurate  countersinking  of  the  holes  is  essential;  also  it  is 
necessary  that  the  recesses  formed  should  fit  the  angle  of  the 
rivet  head.  In  order  to  secure  exact  uniformity  of  angle 
and  depth  when  countersinking  aluminum  plates,  it  is  ad- 
visable to  use  a  device  which  consists  simply  of  a  steel  plate 
that  acts  as  a  stop  and  is  attached  to  the  side  of  the  drill, 
thus  preventing  the  metal  being  drilled  beyond  the  required 
depth.  Uniformity  of  depth  also  makes  it  unnecess.Try  to 
chip  the  protruding  portion  ot  the  rivet.  It  it  should  be 
necessary  to  countersink  a  plate  thinner  tlian  the  depth  ot 
the  rivet  head,  a  punch  and  die  to  fit  a  punching  machine,  or 
hand  tools  consisting  of  a  punch  and  an  iron  block  recessed 
on  the  top,  will  be  required  so  as  to  enable  a  recess  to  be 
formed  in  the  sheet  to  suit  the  angle  and  depth  of  the  rivet 
head.  For  cup-head  rivets,  especially  in  repetition  work. 
It  is  usual  for  a  number  of  holes  to  be  punchad  at  tha  same 
time,  in  multiple  punching  machines.  Most  of  the  common 
punching  machines  produce  only  one  hole  at  a  time  so  that 
the   plaits   have  to   be  shifted,   re.Si-t   and   sometimes   marked 


for  each  hole.  Another  evil  nearly  inseparable  from  punch- 
ing is  the  overlapping  of  the  holes  (as  already  inenllcincd) 
when  plates  arc  punched  separately. 

Riveted  aluminum  plale.K  1/16  Inch  to  1/,S  Inch  In  thick- 
ncRS  are  now  extrnslvely  used  In  the  constrtiotion  ot  rail- 
way cars,  e.MperliiUy  for  the  extiTnal  paneling.  The  plat'S 
are  generally  riveted  to  crosH-rlbs  of  tee  or  channel  Hectioiis 
drawn  In  aluminum,  and  Rimllar  .loctlnnH  of  Bteel,  aluminum 
rivets  mostly  of  I  lie  cup-head  type,  being  used.  In  order  to 
obtain  the  actual  length  of  aluminum  rivet.t.  so  as  to  form 
a  suitable  cup  or  .npherlcal  head  when  riveted.  Insert  a  rivet 
through  the  holes  of  the  work  to  be  connected.  The  tall 
should    project   a   di.«tnnre   equal    to   one   and    one-half   times 


its  own  diameter;  thus  a  1/S-inch  rivet  should  project  about 
3/16  inch,  while  a  1/4-lnch  rivet  should  project  about  3/8 
inch.  By  this  method  a  cup  or  spherical  head  is  proportion- 
ately formed  with  a  snap  tool.  It  it  is  necessary  for  the 
riveted  joints  to  be  made  water-tight  the  rivets  must  be 
spaced  more  closely.  Calking  or  fullering  can  be  resorted 
to  in  the  usual  way.  An  example  ot  aluminum  riveting  is 
shown  in  Fig.  9. 

Threading  Aluminum  Joints 
In  almost  every  case  where  bars  or  sections  ot  aluminum 
have  to  be  fastened  together  by  screws  and  bolts,  it  is  most 
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Fig.    9.     Example   of  Aluminum   Riveting 

essential  that  aluminum  screws  and  bolts  should  be  used  for 
the  purpose,  any  risk  of  corrosion  being  thus  eliminated.  It 
is  frequently  stated  that  aluminum  cannot  be  threaded  ef- 
fectively, and  it  is  true  that  the  pure  metal  is  not  easily 
threaded,  probably  owing  to  its  softness  and  toughness.  With 
care,  however,  aluminum  can  be  threaded,  but  owing  to  its 
soft  nature  the  threads  will  not  stand  rough  usage.  Another 
drawback  that  is  frequently  experienced  in  the  process  of 
tapping  the  metal,  is  that  it  a  suitable  lubricant  is  not  em- 
ployed, the  metal  is  likely  to  chip  and  adhere  between  the 
threads  and  the  tap,  the  result  being  the  formation  ot  an 
imperfect  thread.  Better  results  are  secured  when  aluminum 
is  alloyed  with  other  metals  such  as  zinc  and  copper,  in  order 
to  increase  its  strength  and  hardness.  Some  aluminum  manu- 
facturers supply  a  special  alloy  particularly  adapted  for 
making  up  into  screws,  bolts  and  nuts.  These  alloys  give 
remarkably  good  results  with  the  use  of  a  lubricant,  which  is 
essential  in  order  to  obtain  clean  accurate  threads. 

A  large  variety  of  lubricants  have  been  tried  with  more  or 
less  success,  viz.,  petroleum,  lard  oil,  kerosene,  turpentine, 
gasoline,  soda  water,  soap  compounds,  beeswax,  etc.  Perhaps 
one  of  the  best  is  the  first  named,  although  many  mechanics 
favor  the  use  ot  turpentine,  but  this  is  not  advisable  owing  to 
the  liability  of  the  liquid  evaporating  and  leaving  a  resinous 
deposit  on  the  work  which  tends  to  cause  a  screw  to  bind, 
whereas  petroleum  leaves  a  vaseline  deposit  that  is  most 
beneficial.  A  patented  lubricant  for  use  when  threading 
aluminum,  tor  which  very  good  results  are  claimed,  consists 
ot  71.5  per  cent  gasoline,  14.25  per  cent  beeswax,  and  14.L'5 
per  cent  turpentine. 

Flan^lngr  and  Seaming  Aluminum 

The  various  methods  ot  jointing  aluminum  already  de- 
.'ioribcd  do  not  include  one  of  the  most  important  mechanical 
nu'thods  of  jointing  the  sheet  metal.  Many  joints  in  sheet 
aluminum  work  are  made  in  various  forms  that  do  not  re- 
(liiire  soldering,  welding,  or  riveting.  The  parts  to  be  joined 
have  the  edges  flanged  at  different  angles  to  suit  the  type  of 
joint  decided  upon;  the  edges  are  then  lapped  over  each  other, 
:ind   linally  closed  by  hammering. 

Where  the  output  is  considerable,  ingenious  automatic 
Hanging  and  seaming  machines  arc  used  extensively  that  will 
produce  a  perfect  double-seamed  joint  on  cylindrical,  square, 
or  Irregular  work  very  quickly.  Some  Idea  ot  the  output 
of  these  machines  may  be  gathered  from  the  fact  that  on  one 
machine  which  will  take  work  up  to  8  Inches  wide  and  12 
Inches  high,  It  i.s  po».><lble  to  double  seam  more  than  10,000 
ran  » nds  of  certain  shapes  per  day.  Jointing  by  this  process 
Is  almost  universally  confined  to  thin  gage  stock  from  1/64 
to  1/16  Inch  In  thickness. 

Owing  to  Us  malleability  and  ductility,  aluminum  lends 
Itself  most  satisfactorily  to  the  various  processes  in  jointing 
by  Hanging  and  seaming.  The  difflcully  encountered  In  the 
formation  of  various  Joints,  owing  to  the  refractory  oxide, 
naturally  has  no  effect  upon  this  mechanical  process.  Not 
only    Is    the   flangin;   and    seaming   of   Joints   an    economical 
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method,  but  the  joint  is  also  remarkably  strong  and  easily 
made.  Care,  however,  should  be  taken  to  secure  true  edges, 
to  enable  accuracy  to  be  obtained  before  finally  closing  the 
seams.  Intricate  aluminum  articles  are  sometimes  spun  in 
sections  in  the  spinning  lathe;  usually  these  parts  are  joined 
together  by  this  method  of  flanging  and  seaming. 

In  the  foregoing  article,  and  in  those  previously  pub- 
lished, no  attempt  has  been  made  to  enumerate  all  the  meth- 
ods by  which  aluminum  is  capable  of  beng  jointed,  but  those 
selected  illustrate  the  fact  that  during  recent  years  consid- 
erable attention  has  been  given  to  the  devising  of  new  meth- 
ods, and  more  especially  of  jointing  by  autogenous  welding 
and  by  various  mechanical  joints.  It  would  appear  that  a 
very  substantial  advance  has  been  achieved,  and  now  that 
the  problem  has  been  solved,  it  may  have  a  more  than  ordi- 
nary effect  upon  various  industries. 

DIAGRAM  FOR  DETERMINING  CUTTING 
TIME 

BY    I.    SCHELBECK" 

The  shop  manager  frequently  finds  it  necessary  to  obtain  a 
quick  and  more  or  less  exact  determination  of  the  cutting 
time  for  a  given  piece  of  work  that  is  to  be  handled  on  the 
lathe,  milling  machine,  drill  press,  etc.  For  a  piece  of  work 
handled  on  the  lathe,  the  expression  for  the  cutting  time  is: 

nDL 

Cutting   time  = (1) 

SF 
where  D  ^  diameter  of  work  in  inches; 
/j  =  length  of  work  in  feet; 
&  ^  cutting  speed   in   feet   per  minute; 
F  =  feed  in  inches  per  revolution. 
The  diameter  of  the  work  and  the  length  to  be  machined 
will  be  specified  on  the  drawing,  and  the  choice  of  a  suitable 
speed  and  feed  will  be  governed  by  the  size  of  the  work,  the 
material,  the  type  of  tool  used,  etc.    In  addition  to  finding  the 
cutting  time,  it  will  be  required  to  know  the  number  of  revo- 
lutions per  minute  at  which  the  work  can  be  rotated  while 
machining.     When   the   diameter   and   the   cutting   speed   are 
known,  the  number  of  revolutions  per  minute  is: 

*  Address:       Hostnipsvej    8.     Copenhagen     V,     Denmark. 


Revolutions  per  minute  : 


(2) 


wD 


where  S  and  D  are  the  same  as  before. 

The  preceding  formulas  are  easily  solved  with  the  sli<le- 
rule,  but  to  afford  an  even  easier  method  of  securing  the  de- 
sired results  numerous  charts  for  the  graphical  solution  of 
these  problems  have  been  developed.  The  fault  with  most 
of  these  is  that  they  give  only  a  partial  answer  to  the  prob- 
lem, and  the  remainder  has  to  be  figured  out.  As  a  result, 
such  charts  are  of  relatively  little  value.  The  diagram  gives 
a  complete  solution  of  both  problems,  and  its  use  is  as  follows: 
Consider  a  piece  of  work  3  inches  in  diameter  by  8  feet  in 
length,  which  is  to  be  machined  with  a  tool  that  will  permit 
a  cutting  speed  of  50  feet  per  minute  to  be  employed.  Oper- 
ating at  this  speed,  the  lathe  on  which  the  work  is  to  be  done 
is  capable  of  taking  the  cut  at  a  feed  of  0.040  inch  per  revolu- 
tion. With  this  data  at  hand  and  making  use  of  Formula  (1), 
the  cutting  time  is  found  to  be: 

TT  X  3  X  8 

Cutting  time  = =  37.7  minutes. 

50  X  0.040 
Similarly  we   find   from  Formula    (2)    that  the  number  of 
revolutions  per  minute  at  which  the  work  will  run  is: 

50  X  12 
Revolutions  per  minute  = =  64. 

ttXZ 

With  the  preceding  results  as  a  guide  we  will  now  proceed 
to  solve  the  same  problems  by  means  of  the  chart.  Entering 
the  diagram  from  the  left-hand  side  along  the  horizontal  line 
through  a  cutting  speed  of  50  feet  per  minute,  and  following 
it  to  the  vertical  line  coming  down  from  the  top  of  the  chart 
through  a  diameter  of  3  inches,  a  diagonal  line  showing  the 
number  of  revolutions  per  minute  to  be  65  is  located.  Then 
by  entering  the  diagram  along  the  horizontal  line  from  the 
risht-hcnd  side  marking  a  feed  of  0.040  inch  per  revolution, 
and  following  it  to  the  vertical  line  coming  down  from  the 
top  of  the  diagram  indicating  a  length  of  8  feet,  a  second 
diagonal  line  is  located.  At  the  point  where  the  two  diagonal 
lines  intersect,  the  vertical  line  is  followed  to  the  base  of  the 
diagram  and  shows  the  resultant  cutting  time  to  be  a  little 
less  than  40  minutes.  The  same  system  may  also  be  used 
in  determining  the  cutting  time  for  milling  and  drilling 
machine  operations. 


DIAMETER   AND  LENGTH    IN   FEET  AND  INCHES 
3  4  5        6  8         10      12        15      18 


RESULTANT  TIME   IN   SECONDS,   MINUTES  OR   HOURS. 


2U       30    40 


Diagram   fjr   the   Rapid    Determination   of   Cutting   Til 
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A.  S.  M.  E.  TAP  LIMITS 

BY   CORRESPONDENT 

The  general  use  of  large  quantities  of  American  Society  of 
Mechanical  Engineers  standard  machine  screws  and  taps  has 
made  it  interesting  to  note  that  in  hardly  any  case  do  the 
makers  of  these  taps  take  advantage  of  the  admittedly  large 
limits  specified  in  the  A.  S.  M.  E.  tables  for  these  taps.  The 
reason,  presumably,  is  to  be  found  in  the  fact  that  the  dif- 
ference between  the  maximum  diameter  tap  and  a  minimum 
diameter  screw  is  so  great  that  the  fit  between  a  minimum 
screw  and  a  hole  tapped  with  a  maximum  tap  could  hardly 
be  called  a  fit,  and  as  such,  would  be  practically  useless. 

Now  what  interests  the  writer  is  this:  Why  were  these 
large  limits  specified  in  the  A.  S.  M.  E.  tables  if  they  were 
not  practical  and  if  they  could  not  be  used?  That  they  are 
entirely  too  great,  and  hence  impractical,  has  been  admitted 
by   several    makers   of   tbp.'ie   taps;    it   is   further  admitted   by 


them,  because  of  the  fact  that  they  are  not  working  to  the 
specified  limits  when  making  taps  of  this  standard.  If  the 
limits  on  screws  remain  as  they  are  given  in  the  A.  S.  M.  E. 
tables,  the  limits  of  the  taps  must  be  made  smaller  and 
their  minimum  size  nearer  the  basic  size  than  is  now  the 
practice.  (The  basic  size  equals  the  maximum  screw  size.) 
The  foregoing  would,  of  course,  be  to  the  disadvantage  of 
those  making  these  taps,  making  them  more  troublesome  and 
more  expensive  to  manufacture. 

If.  on  the  other  hand,  the  limits  on  the  taps  should  re- 
main as  given  in  the  A.  S.  M.  E.  tables,  then  the  limits  on 
the  screws  must  be  made  smaller  and  nearer  their  maximum 
or  basic  size,  a  requirement  to  which  the  screw  makers  natur- 
ally will  object.  However,  this  latter  does  not  seem  to  be 
the  case,  as  tap  makers  in  general  seem  to  have  taken  care 
of  the  closer  limits  necessary  by  making  the  taps  within 
closer  margins. 


A.  S.  M.  E,  TAP   LIMITS 


A.  S.  M.  E.  LIMITS  FOR  STANDARD  TAPS 
Note:- Minimum  sizes  given  are  the  standard  sizes 


Outside  Diameter  Pitch  Diameter 


Root  Diameter 


T.  P.  I.-O.  D.   P.  D. 


Root 


Max. 


Min. 


Max. 


.■^0-0.060 
72-0.  (ITS 
64— 0.0S(5 
56— 0.  Oil!) 
+'^— 0.112 
44—0.12.) 
40-0.  |:H8 
36— 0.1. it 
36—0.164 
32-0.177 
30-0.190 
28-0.216 
24—0.242 
22-0.268 
20—0.294 
20—0.320 
18—0.346 
16-0.372 
16—0.398 
14—0.424 
14—0.430 


0.0.-)19 
0.0640 
0.07.19 
0.0874 
0.098.5 
0.1102 
0.1218 
0.1330 
0.1460 
0.1.167 
0.1684 
0.1928 
0.2149 
0.238.J 
0.2615 
0.2875 
0.3099 
0.3314 
0.3574 
0.3776 
0.4036 


0.0438 
0.0.5.50 
0.0657 
0.0758 
0.0849 
0.0955 
0.1055 
0.1149 
0.1279 
0.1364 
0.1467 
0.1696 
0.1879 
0.2090 
0.2290 
0.2550 
0.2738 
0.2908 
0.3168 
0.3312 
0.3572 


0.0609 
0.0740 
0.0871 
0.1002 
0.1133 
0.1263 
0.1394 
0.1.525 
0.1655 
0.1 7S6 
0.1916 
0.2176 
0.2438 
0.2698 
0.2959 
0.3219 
0.3479 
0.3740 
0.4000 
0.42HI 
0.4521 


0.0632 
0.0765 
0.0898 
0.1033 
0.1168 
0.1301 
0.1435 
0.1569 
0.1700 
0.1  s:{.-. 
0.19(W 
0.2232 
0.2500 
0.2765 
0.3031 
0.3291 
0.35.59 
().382.s 
1I.40SS 
0.43.59 
0.4619 


0.0528 
0.0650 
0.0769 
0.0886 
0.0997 
0.1116 
0.1232 
0.1344 
0 . 1474 
0.1583 
0.1700 
0.1944 
0.2167 
0.2403 
0.2634 
0.2894 
0.3118 
0.33.S4 
0.3.594 
0.3797 
0.4057 


0.0.537 
0.0660 
0.0780 
0.0897 
0.1010 
0.1129 
0.1246 
0.13.59 
0.14.89 
0.1.598 
0.1716 
0.1961 
0.2184 
0.2421 
0.26.53 
0.2913 
0.3138 
0.33.54 
0..3614 
0.3818 
0.4078 


Min. 

0.0447 
0.0.560 
0.0668 
0.0770 
0.0862 
0.0968 
0.1069 
0.1164 
0.1294 
0.1 3H0 
0.1483 
0.1713 
0.1896 
0.2108 
0.2309 
0.2569 
0.27.58 
0.2928 
0.31.'<8 
0.3333 
0.3593 


Max. 

0.0466 
0.0.580 
0.0689 
0.0793 
0.0S,S8 
0.0995 
0.1097 
0.1193 
0.1323 
0.1411 
0.1515 
0.1745 
0.1931 
0.2144 
0.2346 
0,2606 
0.2795 
0.2968 
0.3228 
0.3374 
0.3634 


A.  S.  M.  E.  LIMITS  FOR  SPECIAL  TAPS 
Note:— Minimum  sizes  given  are  the  standard  sizes 


Outside  Diameter  Pitch  Diameter 


T.  P.  I.-O.  D.        P.  D. 


-0.073 
-0.086 
-0.099 
-0.112 
•0.112 
-0.125 
-0.125 
-0.138 
-0. 138 
-0.151 
-0.151 
-0.164 
-0.164 
-0.177 
0.177 
-0.190 
-O.KM) 
0.216 
-0.242 
0.2(W 
0.294 
-<»,320 
0.:M6 
■0.372 
■0.898 
-0.424 
0.450 


0.0629 
0.0744 
0.08.55 
0.09.5H 
0.0940 

0.10.S,S 

0.1070 
0.1200 
(t.ll77 
0.1307 


Min.  Max. 


Min.  Max. 


0.0.527 
0.0628 
0.0719 
0.0795 
0.07.59 
0.0925 
0.0889 
0.1019 
0.0974 
0.1104 


0.1294 

0.1077 

0.1437 

(t.1234 

0.1423 

0,1207 

0.1.5.53 

0 , 1 337 

0.1499 

0,1229 

0.1697 

0,1494 

0.1629 

0,13.59 

(».18H!» 

0.1619 

0,2095 

0,1770 

0.23.55 

0  2030 

0.2579 

0,221H 

0,2H39 

0,247N 

0. 30.54 

0,264.H 

0,33.59 

0,2998 

0,3516 

0. 30.52 

o.««n 

0.3428 

0.4094 

0.3688 

0.0741 
0.0872 
0.1(M)3 
0.1134 
0.1135 
0.1264 
0.1265 
0.1395 
O.I39l> 
0.1.526 
0.1.526 
0.16.56 
0.16.56 
0.17H6 
0.17H.S 
0,1916 
0.1918 
0,217M 
0,2439 
0.2<>99 
0.29.59 
0.3219 
0.34.SO 
0,3739 
0,4(MI1 
0.4260 
0.4.520 


0.0768 
0.0)103 
0.1038 
0.1175 
0,1  ISO 
0,13(15 
0,131(1 
0,1440 
0.1445 
0,1575 
0.1 57H 
0.1705 
0.170.S 
0,1,><:{,S 
0.1H,50 
O.I9li5 
0. I9H0 
0,2240 
0.2511 
0.2771 
0.3039 
0,3299 
0 . 356H 


0.3.SI)) 

0,4099 

0. 43-18 

0. 46(18 

0.0639 
0.0756 
0.0867 
0.0972 
0,09.54 
0,1102 
(I  losl 
0,1214 
0.1193 
0,1323 
0.1310 
0.14.53 
0.1139 
0,1.569 
0,1517 
0,1713 
0,1(;47 
0.1907 
0.2114 
0.2374 
0,2.598 
(t,2.'<.58 
0,3074 
0.3378 
0.3.537 
0.88.'>4 
0.4114 


Root  Diameter 


Min.  Max. 


0.06.50 
0.0767 
0,088(1 
0,0986 
0.09(!9 
0.1116 
(I  1(199 
0.1229 
0, 120S 
0.1338 
0.1326 
0,1(68 
0,14.55 
0,1. 5S5 
0,1.534 
0,172.H 
0.1664 
0.1924 
0.2133 
0,2393 
0.2618 
0.2.><78 
0,3094 
0,339S 
0.3.5.58 
0.8874 
0.4134 


0.0.5.38 
0.0640 
0.0732 
0.0809 
0.0774 
0.0939 
0.0904 
0.1034 
0.0990 
0.1120 
0.1093 
0.12.50 
0  1223 
0.13.53 
0.1246 
0.1510 
0. 1376 
0.1636 
0.1789 
0,2049 
0.2238 
0,2498 
0.266.H 
0,3018 
0,3073 
0.3448 
0.8708 


0.05.59 
0.(»663 
0.07.5.S 
0.0837 
0.08((3 
O,09(i7 
0.0933 
0.10(53 
0,1(121 
0.1151 
0.1125 
0.12.S1 
0.12.55 
0.1 3H5 
0.1281 
0.1541 
0.1411 
0.1671 
0.1, •<26 
0.2086 
0.2276 
0.2.536 
0,2708 
0.30.56 
0.3114 
0.3488 
0.374» 


Diameters  to  which  A.  S.  M.  E.  taps  are 
actually-  made,  with  very  slight  devia- 
tions, by  several  tap  makers. 


Pitch  Diameter 


Root  Diameter 


Min. 

0.0.522 
0.0643 
0.0762 
0.0877 
0.0988 
0.1105 
0.1221 
0.1333 
0.1463 
0.1.570 
0.1692 
0.1936 
0.21.57 
0.2392 
0.2»i22 
0.2882 
0.3106 
0.3321 
0.3581 
0.3783 
0.4043 


Max. 

0.0528 
0.06.50 
0.0769 
0.0886 
0.0997 
0.1116 
0.1232 
0.1347 
0.1477 
0.1586 
0.1708 
0.19.)2 
0.2175 
0.2410 
0.2(U1 
0.2901 
0.3125 
0.3341 
0.3601 
0.3.'<04 
0.4064 


Min. 

0.0441 
0.0.5.53 
0.0660 
0.0761 
0.08.52 
0.09.58 
0.1058 
0.1152 
0.1282 
0.1367 
0.1475 
0.1704 
0.1887 
0.2097 
0.2297 
0.2537 
0.2745 
0.2915 
0.3175 
0.3319 
0.3.579 


Max. 

0.0447 
0.0.560 
0.0668 
0.0770 
0.0862 
0.0968 
0.1069 
0.1167 
0.1297 
0.i:j83 
0.1491 
0.1721 
0.1904 
0.2115 
0.2316 
0.2576 
0.2765 
0.2935 
0.3195 
0.3340 
0.3600 


Diameters  to  which  A.  S.  M.  E.  taps  are 
actually  made,  with  very  slight  devia- 
tions, by  several  tap  makers. 


Pitch  Diameter 

Min. 

Max. 

0.0632 

0.06.39 

0,0747 

0.07.56 

0.0.S.58 

0.0867 

0,0961 

0.0972 

0,09-13 

0.09.54 

0,1091 

0.1102 

0,1073 

0.1084 

((1203 

0.1214 

0,1I.M() 

0.1193 

0,1310 

0.1326 

0,1297 

0.1313 

0.1440 

0.14.56 

0,1426 

0.1442 

0.1.5.56 

0.1572 

0,1.502 
0,1705 
0.1637 
0, 18117 
0.2103 
0.2362 
0,2.5,S6 
0.2.><46 
0,3061 
0,3366 
0.3.523 
0.:»841 
0.4101 


0.1,520 
0.1721 
0.16.55 
0.1915 
0.2122 
0.23S1 
0.26<HJ 
0.2.><65 
0.3081 
0,.S3.S5 
0,3544 
0.3861 
0.4121 


Root  Diameter 


Max. 

0.a538 
0.0640 
0.0732 
0.0809 
0.0774 
0.0939 
0.0904 
0.1034 
0.0990 
0.1123 
0.1096 
0.1253 
0.1226 
0.1356 
0.1249 
0.1518 
0.13.><4 
0.1644 
0.1797 
0.20.56 
0.2245 
0.2.505 
0.2675 
0.3025 
0.30.*((i 
0.34.55 
0.3715 
Uarklnirt 


0.0.530 

0.0631 

0 

0722 

0 

0798 

0 

0762 

0 

0928 

0 

0892 

0 

1022 

0.0977 

0 

1107 

0 

laso 

0 

1237 

0 

1210 

0 

1340 

0 

1232 

0 

1.502 

0 

1367 

0 

1627 

0 

1778 

0 

2087 

0 

2225 

0 

2485 

0 

2655 

0. 

3(X»5 

0 

3059 

0 

3435 

0 

3695 

In  the  nnw  of  oni-  ranker  th»  onlilde  illamctfrii  wm  nuil?  iiniillFr  and  with  >mall<<r  llmltii  In  the  miinc  proportion  aa  the  pltcli  dlamptcr  and  root 
mplpr.     As.   bowpTfr.    the  onlalde  diametpr  bai  no  Imrlni  opon   tli«  01  betwrrn  Ibc  acrew  and  the  tapppd  bole,   tlie  outaldc  diameter  lliiilta  have 
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After  making  an  analysis  of  the  A.  S.  M.  E.  tables,  one  will 
find  that  the  limits  for  screws  are  even  greater  than  those 
given  or  allowed  on  taps,  a  fact  which  to  the  writer  at  least 
is  unexplainable.  The  screws  generally  are  left  soft  and  are 
not  likely  to  develop  the  inaccuracies  caused  by  the  harden- 
ing operation.  Taps,  on  the  other  hand,  are  not  only  subject 
to  these  inaccuracies  but  also  to  those  caused  by  an  inter- 
rupted (by  the  flutes)  thread  surface  which,  in  hardening, 
may  cause  them  to  swell  unevenly,  to  get  out  of  round,  warp, 
etc. 

While  the  writer  firmly  believes  that  it  would  have  been 
more  practical  to  reduce  the  limits  of  machine  screws,  which 
were  greater  than  those  for  taps  in  the  first  place,  it  seems 
that  practically  all  tap  makers — some  beginning  immediately 
after  the  introduction  of  the  A.  S.  M.  E.  standard — are  mak- 
ing these  taps  to  closer  limits  than  those  specified.  In 
order  that  readers  of  Machinery  who,  like  the  writer,  have 
to  make  and  use  taps  and  screws  to  this  standard  may  avoid 
the  troubles  which  he  has  experienced,  tables  are  here  given 
of  limits  for  these  taps  as,  with  slight  variations,  they  are 
made  by  most  makers  at  present.  No  figures  for  limits  on 
outside  diameters  have  been  given,  the  outside  diameters 
having  no  effect  upon  the  fit  between  the  screw  and  the  tapped 
hole,  and  those  given  in  the  A.  S.  M.  E.  tables  can  be  used. 
Some  makers,  however,  make  the  outside  diameter  to  the 
same  proportional  limits  as  the  limits  given  for  the  pitch 
diameter.  It  is  interesting  to  note  how  close  the  limits  for 
pitch  diameter  actually  are;  if  they  are  adhered  to  by  those 
making  taps  it  must  be  confessed  that  the  art  of  making  taps 
has  reached  a  pretty  high  standard. 

RECENT   LEGAL   DECISIONS   INVOLVING 
MACHINERY 

Implied  Warranty  in  Sale  of  Engine 

(Indiana.)  A  manufacturer  who  undertakes  to  construct 
a  machine  for  a  particular  purpose  of  which  he  has  knowl- 
edge impliedly  warrants  that  it  is  suitable  for  the  purpose 
for  which  it  is  designed. 

A  manufacturer  of  gas  engines,  who  undertook  to  con 
struct  a  gas  engine  for  a  particular  purpose,  impliedly  war 
rants  the  suitability  of  the  engine  for  the  purpose  desired 
and  the  giving  of  an  express  warranty  that  the  engine  should 
be  built  in  a  thorough,  workmanlike  manner  of  proper  ma- 
terials does  not  supplant  the  implied  warranty  that  it  shal 
be  of  a  suitable  design.  (Penn  American  Plate  Glass  Co.  v. 
De  La  Vergne  Machine  Co.,  106  N.  E.  122.) 

An  Invention  to  be  Patentable  Must  be  Useful 

(Federal.)  Both  the  constitutional  and  statutory  pro- 
visions relating  to  the  granting  of  patents  emphasize  the  re- 
quirement that  an  invention,  to  be  patentable,  must  be  use- 
ful, and,  to  entitle  a  patent  to  protection,  it  must  appear 
that  the  device  is  operative.  (Troy  Laundry  Machinery  Co. 
V.  CohimUa  Mfg.  Co..  217  Fed.  187.) 

Comparative  Negligence 

(Federal.)  In  an  action  for  injuries  to  a  servant  by  get- 
ting his  hand  caught  between  the  rolls  of  a  wool-finishing 
machine,  the  court  charged  that  if  defendant  was  careless 
in  giving  plaintiff  proper  instructions,  and  plaintiff  was  heed- 
less, his  heedlessness,  cooperating  with  that  of  the  defend- 
ant, would  not  prevent  recovery  because  the  injury  would  not 
be  the  sole  result  of  the  boy's  fault,  the  fundamental  fault 
being  that  of  defendant  in  not  giving  him  proper  instruc- 
tions. Held  erroneous,  as  submitting  the  doctrine  of  com- 
parative negligence,  which  is  not  a  part  of  the  law  of  New 
Hampshire,  where  the  accident  occurred.  (American  Woolen 
Co.  V.  Sleivart,  217  Fed.  1.) 

Suit  in  Equity  tor  Infringrement  of  Patent 

(New  York.)  An  injunction  will  not  be  granted  against  the 
use  of  a  machine  or  structure  which  infringed  a  patent  dur- 
ing its  life  after  the  patent  has  expired,  even  though  it  was 
made  and  put  in  use  by  the  owner  prior  to  such  expiration. 
(American  Sulphite  Pulp  Co.  v.  Hinckley  Fiber  Co.,  217 
Fed.  .57.; 

Contract  for  Purchase  of  Electric  Crane 

(Federal.)  Where  a  proposal  to  purchase  an  electric  crane 
provided  that  the  terms  wore  50  per  cent  cash  thirty  days, 


balance  in  four  notes  of  equal  amount,  payable  three,  six, 
nine  and  twelve  months,  at  6  per  cent  and  that  all  communi- 
cations between  the  parties,  whether  verbal  or  written,  with 
reference  to  the  subject  of  the  contract,  were  superseded  by 
the  proposal  and  its  acceptance  by  the  purchaser,  followed,  by 
its  approval  by  an  officer  of  the  seller,  should  constitute  a 
binding  contract,  and  no  modification  should  be  binding  on 
either  party,  unless  it  should  be  in  writing,  signed  and  ac- 
cepted in  the  same  manner  as  the  original  contract,  a  letter 
written  by  the  seller's  Southern  representative,  confirming  an 
agreement  as  a  part  of  the  proposal  that  the  seller  should 
take  an  electric  machine  of  the  buyer  and  allow  |2300  on 
the  price  of  the  new  one,  not  accepted  or  signed  by  any  of 
the  seller's  officers,  and  not  shown  to  have  been  submitted 
to  the  seller  for  acceptance,  was  ineffective  to  supersede  the 
terms  specified  in  the  accepted  proposal. 

For  the  breach  of  a  seller's  contract  the  buyer  may  recover 
such  damages  as  are  the  natural,  proximate,  and  certain  con- 
sequences thereof,  but  cannot  recover  those  which  are  re- 
mote, speculative,  and  contingent.  (Norfolk  Sand  &  Gravel 
Corporation  v.  Ohio  Locomotive  Crane  Co.,  217  Fed.  26.) 
Delivery  and  Acceptance  of  Machinery 

(Federal.)  A  buyer  may  accept  the  delivery  of  machinery 
sold  under  a  warranty,  and  invoke  the  seller's  breach  of 
warranty  by  way  of  counter-claim  in  reduction  of  damages, 
when  sued  for  the  price.  (In  re  Lane  Lumber  Co.,  217  Fed. 
00.5.) 

Implied  Agreements  as  to  Sale  of  Machinery 

(New  York).  In  an  action  for  the  price  of  machines,  re- 
turnable at  the  end  of  30  days  from  delivery,  if  not  suitable, 
in  which  the  defence  was  an  implied  agreement,  made  within 
the  30  days,  that  the  purchaser  should  have  further  time  to 
test  the  machines,  as  he  was  not  then  satisfied  with  them, 
questions  relative  to  the  use  to  which  the  machines  were  to 
be  put,  and  conversations  with  plaintiff's  representative 
within  the  30  days  as  to  how  the  machines  were  working,  and 
whether  the  purchaser  desired  to  continue  their  use,  were 
proper,  as  the  answers  might  tend  to  show  the  implied  agree- 
ment pleaded.  (Underwood  v.  New  Nethcrland  Bank  of  Keto 
York,  150  X.  Y.  S.  J,87.) 

Action  for  Price  of  Machinery 

(New  York.)  Plaintiff,  doing  business  under  a  corporate 
name,  having  no  connection  with  another  corporation  of  a 
similar  name,  who  sold  machinery  to  defendant  to  a  certain 
amount  and  allowed  him  certain  credits,  could  recover  the 
balance,  without  any  credit  to  the  buyer  for  an  amount 
claimed  to  be  owed  him  by  the  other  corporations.  (March 
V.  Uyman,  150  N.  Y.  S.  460.) 

*     *     * 

THE   LJUNGSTROM  TURBINE 

The  electric  propulsion  of  ships  is  likely  to  be  more  and 
more  considered  by  naval  engineers.  Steam  turbines  are  used 
for  driving  generators  which,  in  turn,  supply  the  electricity 
for  the  motors  driving  the  propeller  shafts.  A  turbine  especi- 
ally suitable  for  installations  of  this  kind  has  recently  been 
developed  in  Sweden  and  is  known  from  its  inventor  as  the 
Ljungstrom  turbine.  This  turbine  is  remarkable  for  high  ef- 
ficiency, small  size,  and  the  reduced  space  required  by  the  ac- 
cessory plant.  The  performance  of  a  turbine  of  this  type  re- 
cently installed  in  a  municipal  power  station  in  London  af- 
fords valuable  evidence  as  to  its  qualities.  A  1000-kilowatt 
turbine  will  consume  at  full  load  12.75  pounds  of  steam  per 
kilowatt-hour;  at  half  load,  14.7  pounds;  at  quarter  load,  17.8 
pounds.  A  5000-kilowatt  unit  will  consume  at  full  load  11. S; 
at  half  load,  13.4;  and  at  quarter  load,  15.9  pounds  of  steam 
per  kilowatt-hour.  Attention  should  be  called  to  the  steam 
consumption  when  the  turbine  is  working  at  less  than  its 
rated  capacity.  The  turbine  is  of  peculiar  construction,  hav- 
ing two  elements  rotating  in  opposite  directions.  It  is  stated 
that  notwithstanding  the  high  speed  of  3000  revolutions  per 
minute,  or  6000  revolutions  per  minute  between  the  two  ro- 
tating elements,  there  is  almost  complete  absence  of  noise  or 
vibration,  a  point  which  is  of  great  importance  on  board  ship, 
where  the  use  of  speed  reducing  gears  between  high-speed 
turbines  and  propeller  shafts  aggravates  the  noise  and  vibra- 
tion from  the  turbines  themselves. 
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BY  E,  F.  LAKE" 

bores  and  reams  the  holes,  faces  the  end,  and  turns  the 
outer  diameter  of  the  collar  on  these  bearings  at  the  rate 
of  fifty  per  hour.  As  the  casting  costs  forty-four  cents,  one 
can  easily  figure  the  total  cost  of  the  bearing  up  to  this 
point.  When  these  operations  have  been  completed  the  air 
is  turned  off  and  the  operator  drops  the  bearing  into  the 
trough  so  it  will  slide  down  the  chute  into  the  box  in  front 
of  the  second  lathe. 

This  second  machine  is  a  LeBlond  heavy-duty  lathe  that 
is  fitted  with  an  air-operated  expanding  mandrel.  The  oper- 
ator takes  the  bearing  from  the  box,  places  it  on  the  mandrel 
and  turns  on  the  air.  This  expands  the  mandrel  so  it  will 
grip  the  work  on  the  inner  surface  that  was  bored  and 
reamed.  The  operator  then  turns  the  outside  of  the  bear- 
ing, faces  the  other  end  and  straddle-faces  the  collar  at  the 
rate  of  fifty  per  hour.  This  machines  them  all  over.  When 
they  have  been  split  into  two  and  the  oil  grooves  have  been 

Fie.    1.     Machining   Babbitt   Bearings   at   the   Studebaker    Corporation  ,.    .,  ,       i  .    ^      i^  ^  ^., 

with  the  Aid  of  Air-operated  Chucks  cut  they  are  ready  to  go  mto  the  automobile. 


operated   Chucks   which   grip   Outside   or   Inside  Diameter  of  Work 


AIR-OPERATED  chucks,  expanding  mandrels  and  vises, 
such  as  are  made  by  the  Hannifin  Mfg.  Co.,  Chicago, 
have  enabled  many  kinds  of  machine  work  to  be  done 
with  greater  accuracy  and  much  faster  than  by  the  methods 
employod  before  air  was  used  to  operate  such  tools.  Thus 
they  have  effected  a  considerable  saving  in  the  cost  of  produc- 
tion. The  Studebaker  Corporation  uses  many  of  these  tools 
for  holding  different  automobile  parts  while  they  are  being 
machined  In  Its  Detroit  shops.  The  accompanying  illus- 
trations show  how  they  are  fitted  to  the  different  machines, 
and  the  styles  of  chucks,  mandrels,  and  vises  used.  In 
giving  the  time  on  the  various  Jobs  only  the  average  Is 
stated  and  the  weekly  or  monthly  output  can  be  based  on 
these   figures. 

One  notable  example  of  the  use  of  an  air-operated  chuck 
and  mandrel  is  shown  in  Fig.  1.  Here  two  machines  are 
used  for  the  Inside  and  outside  machining  of  nn  all  babbitt 
bearing  that  is  roughcast  In  Iron  molds.  The  Warner  & 
Swasey  turret  Inthe  to  the  left  Is  fitted  with  n  two-Jawed  air 
rhiick  which  grips  the  outer  circumference  of  the  cast  bear- 
ings that  are  shown  on  the  stand.  The  chucking  merely 
consists  of  holding  the  casting  between  the  chuck  Jnwa  and 
turning  n  lever  to  release  the  air.  This  Is  done  so  quickly 
that  It  Is  hard  to  follow  It  with  the  eye.    The  operator  then 
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Fi(.    4.     How    Comilressed    Air   Cliucki 
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Tig.    5.     A   Fi 


The  bearings  seem  to  flow  in  a  steady  stream  through 
these  two  machines  and  the  Studebaker  Corporation  claims 
they  are  cheaper  than  die-castings.  The  bearings  are  also 
considered  much  better,  as  the  metal  is  dense  and  solid  and 
does  not  contain  the  air  bubbles  so  often  found  in  the  center 
of   die-castings.      It    is    also    claimed    that    the    bore    will    be 


these  Chucks 


can  be  entirely  shut  off.  The  air  valve  that  operates  the 
chuck  is  located  at  H  so  lever  E,  which  operates  the  valve, 
will  be  within  easy  reach  of  the  man  who  is  working  on  the 
machine. 

Pipe  J  conducts  the  compressed  air  from  valve  H  to  the 
inside  air  chamber  in  cylinder  C.  This  pushes  the  piston 
out,  causing  the  chuck  jaws  to  draw  in  and  grip  the  outside 
diameter  or  surface  of  the  piece  to  be  machined.  Moving 
valve  handle  K  switches  the  air  pressure  over  to  pipe  L  and 
this  transmits  it  to  the  outer  air  chamber  in  cylinder  C. 
This  action  pushes  the  piston  forward  and  moves  the  chuck 
jaM-s  outward  to  release  any  work  that  has  been  gripped 
on  the  outer  surfaces.  The  chuck  will  also  grip  the  inside 
diameter  of  any  hollow  piece,  and  passing  the  air  back 
through  pipe  J  will  release  the  work.  Thus  it  is  only  neces- 
sary to  reverse  the  motion  of  lever  K  to  grip  the  work  on 
either  the  outside  or  inside.  Both  outside  and  inside  jaws 
can  be  used  in  the  same  chuck,  and  thus  a  large  variety  of 
shapes  can  be  gripped.  Fig.  5  shows  a  number  of  auto- 
mobile parts  that  were  held  in  such  chucks  while  being 
machined. 


Fig.    6.     Section   through   Center   of  Two-jaw  Chuck   showing 
Gear-operated  Jaws 

more  truly  round  and  accurate  in  size,  as  there  is  no  danger 
of  its  warping  out  of  round. 

In  Fig.  2  are  shown  a  number  of  two-jawed,  air-operated 
chucks  such  as  are  used  in  the  machine  to  the  left  in  Fig.  1. 
These  have  been  fitted  with  special  master  jaws  which  give 
them  an  extra  capacity.  They  are  also  fitted  with  extra 
pilot  bushings  to  guide  the  piece  while  it  is  being  chucked. 
This  gives  an  idea  of  the  range  of  work  that  can  be  held 
in  this  kind  of  chuck.  In  Fig.  3  is  shown  the  three-jawed 
chucks  with  samples  of  the  work  they  will  hold.  One  chuck 
grips  the  work  on  its  outside  diameter  and  the  other  on 
the  inside  diameter. 

The  way  these  chucks  are  installed  on  a  lathe  is  shown 
in  Fig.  4.  In  this  case  a  three-jawed  chuck  is  being  used 
with  the  standard  jaws  that  go  with  it.  The  chuck  is 
placed  in  its  usual  position  as  at  B.  At  the  opposite  end 
of  the  lathe 
spindle  is  lo- 
cated an  air 
cylinder  C.  In- 
side cylinder  C 
is  a  piston  that 
is  operated  by 
air.  It  is  con- 
nected to  the 
c  li  u  c  k  by  a 
shaft  through 
the  spindle  of 
the  lathe.  The 
air  is  brought 
down  from  over- 
head at  D.  and 
valve  E  is  pro- 
vided so  the  air 
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Fig.    8.     Machining   Studehaker   TTniversal   Joint   Bodies   at   the   Rate 
of  Fourteen  per  Hour,  with  an  Air  Chuck  of  the  Draw-in  CoUet  Type 

Fig.  6  shows  a  sectional  view  of  the  two-jawed  chuck 
through  the  center  of  the  jaws.  The  piston  in  cylinder  C, 
Fig.  4,  is  connected  to  shaft  F  in  this  view.  When  the  air 
moves  the  piston  in  and  out  it  moves  shaft  F  back  and  forth 
through   the   head    of   the   lathe.     This   moves   gear   rack    G, 

which,  in  turn, 
revolves  gear 
wheels  K  so 
they  will  move 
the  racks  M  on 
chuck  jaws  X. 
Thus  the  faces 
of  jaws  jy  are 
moved  enough 
to  grip  the  work 
or  release  it. 
The  operator 
only  inserts  the 
work  between 
the  jaws  and 
turns  lever  K 
(Fig.  4).     Then 

Chuck  showing  Lever-operated   Jaws  the        air        in- 
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ng.    facing,   boring  and   reaming   ( 
Yoke  at  the  Rate  of  Twenty  per  Hour 

stantaneously  moves  jaws  .V  so  they  grip  the  work.  When 
the  machining  has  been  completed  the  work  is  released 
just  as  quickly  by  turning  lever  A'  in  the  opposite  direction. 
Fig.  7  is  a  sectional  view  through  the  center  of  the  three- 
jawed  chuck.  Here  in  place  of  racks  and  gears  the  lever 
principle  has  been  applied.     Thus  when  shaft  F  is  operated 


ages  twenty  per  hour,  while  before  the  air  chuck  was  in- 
stalled, from  thirteen  to  fourteen  was  considered  a  good 
hour's  work.  At  T  in  Fig.  12  is  shown  the  Studebaker  dif- 
ferential bearing  support  as  it  was  machined  in  the  special 
jawed  air  chuck  V.  This  is  the  first  of  four  operations  on 
this  piece.  Here  it  was  rough-bored,  finish-bored,  recessed, 
threaded,  faced  and  turned  on  the  outside  down  to  the  arm. 
These  operations  are  performed  at  the  rate  of  thirteen  pieces 
per  hour.  For  the  second  operation  the  piece  is  gripped  on 
the  inside  finished  surface  by  the  expanding  mandrel  W  in 
Fig.  11.  Here  the  opposite  side  is  faced  and  the  outside 
turned  in  as  far  as  the  bosses  at  the  rate  of  twenty-eight 
per  hour.    A  finished  piece  is  shown  at  A". 

The  operation  of  the  expanding  mandrel  is  best  illustrated 
in  Fig.  10.  The  mandrels  and  the  pieces  held  on  them  are 
shown  side  by  side.  The  outer  shell  of  the  mandrel  is  split, 
as  can  be  seen.  When  the  work  is  put  in  place,  the  air  is 
turned  on  and  the  piston  draws  in  the  head  of  the  mandrel 
shown  at  y.  This  head  is  beveled  to  fit  the  corresponding 
bevel  on  the  inside  end  of  the  split  shell.  Thus  when  the 
head  is  drawn  in,  it  expands  split  shell  Z  enough  to  make 
it  grip  the  surface  around  the  hole  in  the  piece  so  tight 
that  it  will  not  move  while  it  is  being  machined  on  the  out- 
side. The  third  job  on  this  same  piece  is  shown  in  Fig.  13. 
Special  jaws  have  been  fitted  to  the  chuck  to  enable  it  to 
grip  the  outer  diameter  of  the  piece  and  center  it,  sideways, 
by  the  two  faces.  The  arm  or  stem  is  then  turned,  centered 
and  threaded  at  the  rate  of  thirty-five  per  hour.  Finished 
pieces  can  be  seen  lying  on  the  machine.  The  fourth  and 
last  operation  on  this  piece  is  shown  in  Fig.  14.  Four  pieces 
are  clamped  to  a  revolving  table  at  one  time.  Then  the 
bosses  are  straddle-milled  on   the  outside  and  the  support  is 
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Fig.    10.     How    Expanding    Mandrel    operates 


by  the  air  its  grooved  end  moves  lever  O.  As  this  fits  into 
a  groove  in  jaw  P.  It  moves  the  jaw  in  and  out.  Each  jaw 
has  the  same  lever  mechanism  so  they  will  move  in  unison. 
The  levers  have  a  4  to  1  ratio  between  shaft  F  and  jaw  P. 
Thus  it  will  take  an  enormous  amount  of  power  to  make 
any  kind  of  work  move  or  slip  when  it  is  gripped  in  the 
jaws. 

In  Fig.  8  is  shown  the  method  employed  for  machining 
the  universal  joint  body  of  the  Studebaker  automobile.  Hero 
the  air  chuck  has  been  installed  in  a  No.  G  Warner  &  Swasey 
turret  lathe  to  hold  the  universal  joint  body  shown  at  /* 
and  also  lying  in  the  pan  of  the  machine.  The  wings  of 
this  body  have  previously  been  turned  to  a  true  circle  on 
their  outer  circumference  and  the  air  chuck  grips  the  body 
on  this  surface.  A  hole  Is  then  drilled  through  the  hub. 
This  hole  la  bored  and  reamed  to  a  taper.  The  outside  di 
ameti'r  and  end  of  thp  hub  are  then  rough-turned,  finlsli 
turned  and  faced.  This  universal  joint  body  Is  made  from 
a  hard  steel  forging,  and  all  of  these  operations  are  per 
formed  at  the  rate  of  fourteen  per  hour — that  Is,  fourteen 
flnlsh»"d  pieces  leave  this  machine  every  hour  during  a  week's 
or  B  month's  run. 

In  Fig.  9  special  jaws  have  been  fitted  to  a  twojawod 
air  chuck  to  hold  the  universal  joint  yoke  shown  at  ff.  Twci 
of  thf^se  steel  forglngs  are  operated  upon  at  one  time  In  this 
douhle-aplndle  lathe.  Here  the  outside  of  the  hub  Is  rough 
turned,  finished  and  faced.  It  Is  then  drilled  and  bored  and 
reamed   to  the  correct   taper.     On  this  Job  the  operator  aver- 


split  through  the  center  of  the  bosses  at  the  rate  of  thirty- 
one  per  hour.  Two  completely  finished  differential  bearing 
supports  are  shown   on   the  platen   of  the  machine. 

Still  another  type  of  air-operated  chuck  is  shown  in  Fig. 
1.5.  In  the  chuck  to  the  right  the  pins  shown  at  A  are 
forced  out  by  the  air  operating  a  bar  that  passes  through 
the  center  of  the  chuck.  Beveled  rings  are  turned  on  this 
l)'r    uiuTc    it    comes   in   contact   with    the   pins.     Four   other 


Fin.    It.     Holainn    Piece    on    an    Air    Eipandinr    Mandrel.    faoUif 

Oppoaite  Bide  and    turninir   Outaide   aa   far   in   aa   Bosies  at 

the  Rate  of  Twenty-eifht   per   Hour 
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pins  are  on  the  opposite  side  of  the  chuck  spindle.  These 
pins  grip  the  inside  of  the  piston  that  is  shown  between  the 
two  chucks.  Each  piston  is  first  faced  so  it  will  fit  tight 
against  the  face  of  the  chuck  at  B.  When  it  is  gripped  on 
this  chuck  the  outside  and  the  ends  are  turned  and  the  pin 
holes  are  drilled  and  reamed.  To  use  the  chuck  to  the  left 
of  Fig.  15,  the  edge  of  the  piston  must  be  faced  and  the 
piston  pin  hole  must  be  bored  and  reamed.  Then  the  piston 
is  slipped  over  the  spindle,  and  pin  C  is  passed  through  the 
pin  hole  and  the  hole  in  the  end  of  the  spindle.  Then 
the  air  is  turned  on  and  this  draws  pin  C  back  until 
the  piston  is  clamped  against  the  face  of  the  chuck  at  D. 
This  will  hold  it  securely  while  it  is  being  machined  all 
over  the  outside. 

There  are  so  many  devices  of  this  kind  that  can  be  rigged 
up  to  be  operated  by  compressed  air  for  holding  work  that 
it  is  impossible  to  mention  them  all.  When  so  rigged  the 
operator  can  chuck  the  work  and  remove  it  from  the  ma- 
chine so  much  faster  that  a  large  saving  of  time  is  effected. 
In  some  cases  as  much  as  50  per  cent  has  been  saved  and  in 
many  cases  the  saving  is  from  20  to  25  per  cent. 


Fig:.    12.     Hough-   and   finish-toring,    recessing,   threading,   facing 
turning  Differential  Bearing  Support  at  the  Rate  of 
Thirteen  per  Hour 

Air-operated  vises  have  been  designed  for  holding  work 
in  the  milling  machine,  shaper,  planer,  slotter,  etc.,  and  also 
for  holding  it  while  doing  bench  work.  Numerous  shapes 
of  hinged  jaws  have  also  been  incorporated  in  the  draw-in 
collet  chucks,  and  thus  air-operated  tools  can  now  be  ob- 
tained for  holding  nearly  all  shapes  of  work  while  being 
machined  on  nearly  all  the  different  kinds  of  machine  tools 
now  being  built.  Air-operated  countershafts  are  also  being 
marketed  by  the  Hannifin  Mfg.  Co.  of  Chicago  to  operate  all 
of  these  machines  with,  and  it  would  seem  as  though  the 
only  thing  left  to  do  was  to  apply  an  air  brake  for  stopping 


Fig.    14.     Final    Operation   of    straddle-milling    the    Bosses    and 

splitting  the  Differential  Bearing  Support  at  the  Kate 

of   Thirty-one   per   Hour 

the  machines  quickly.     Reversing  the  air  countershaft,  how- 
ever, will  probably  give  all  the  braking  effect  required. 
*     *     * 

The  Cunard  liner  Transylvania,  the  first  Atlantic  liner 
equipped  with  geared  turbines,  completed  a  most  successful 
series  of  trials  previous  to  her  sailing  on  her  maiden  voyage 
to  New  York.  The  vessel  is  of  19,400  tons  displacement  and 
is  provided  with  twin  propellers,  each  propeller  shaft  being 
driven  by  a  high-pressure  and  low-pressure  Parson's  reaction 
turbine,  these  being  placed  side  by  side  and  both  engaging 
with  a  gear  on  the  propeller  shaft.  This  gear  is  10  feet  in 
diameter  and  5  feet  wide.    When  running  full  speed,  the  tur- 


8b^«^ 


Fig.    13.     Special   Jaws   to   grip  Entire   Piece   on   its   Outer  Diameter. 

Arm    is  then   turned,    centered   and   threaded   at   the   Rate   of 

Thirty-five   per   Hour 


Fig.    IB.     Special  Air-operated  Chucks  for  holding  Gas  Engine  Pistons 

bines  make  1630  revolutions,  while  the  propeller  makes  130 
revolutions  per  minute,  the  ratio  being  12.5  to  1.  The  full 
power  developed  is  9500  horsepower,  and  the  speed,  16%  knots. 
The  steam  consumption  of  the  turbines  is  lli.o  pounds  per 
horsepower-hour.  Either  the  high-pressure  or  low-pressure 
turbine  can  be  worked  independently,  the  steam  pipes  being 
arranged  accordingly,  so  that  disablement  in  any  one  of  the 
turbines  does  not  interfere  with  the  driving  of  the  ship  by 
both  propellers.  With  each  low-pressure  turbine  is  also  in- 
corporated a  turbine  of  the  Parson  impulse  reaction  type  for 
running  astern.  The  construction  marks  a  new  development 
in  the  propulsion  of  ocean-going  vessels  of  this  size.  The 
vessel  has  accommodations  for  nearly  2500  passengers  and  is 
intended    for    the    New  York-Mediterranean    service    of    the 

Cunard  Line. 

*     *     * 

The  Aeronautical  Society  of  America  in  collaboration  with 
many  national  engineering  organizations  will,  on  February 
5  and  6,  1915,  consider  the  inventions  tending  to  increase  the 
stability  and  safety  in  flight  of  heavier-than-air  machines. 
Inventors  wishing  to  submit  their  inventions  are  invited  to 
communicate  with  the  technical  board  of  the  society,  29  West 
39th  St.,  New  York  City,  and  to  submit  to  it  all  the  data  in 
their  possession,  such  as  descriptions,  information  relating 
to  tests,  etc.  If  the  inventor  is  in  position  to  submit  a  model 
or  can  show  an  apparatus  of  working  size,  this  information 
should  be  given.  All  material  so  submitted  will  be  pre- 
sented in  public  meeting  and,  therefore,  no  inventions  or  data 
of  a  secret  nature  should  be  communicated. 
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A    SIMPLE    METHOD    OF    LOCATING    POINTS    WITHOUT    LAYING    OUT    TANGENTS    TO    THE    BASE    CIRCLE 

BY   JOHN   EDOAR' 


THERE  are  many  times  when  It  would  be  convenient  to 
plot  the  involute  curve  by  means  other  than  that  of 
laying  off  tangents  on  the  base  circle.  For  instance,  it 
may  be  desired  to  locate  a  single  point  on  the  curve  with  a 
degree  of  accuracy  that  is  not  possible  by  graphical  means.  In 
my  study  of  the  involute  gear  tooth  I  have  many  times  found 
myself  in  this  position,  and  as  a  solution  I  have  adopted 
a  method  of  procedure  that  may  be  of  value  to  many 
readers  of  M.\ciii.nery  and  probably  of  interest  to  all  of  them. 
The  more  we  know  of  the  involute  curve  the  better  we  will  be 
able  to  adapt  it  to  our  designs  and  to  take  advantage  of  its 
many  favorable  properties  in  the  transmission  of  uniform 
motion;  and  its  adaptation  can  then  be  profitably  made  in 
other  forms  than  the  now  common  gear  tooth.  That  it  is  a 
practical  curve  for  cams  is  not  so  generally  known  as  it 
should  be.  The  modern  methods  of  generating  the  teeth  of 
gears  make  it  possible  to  obtain  many  varied  forms  of  the 
involute,  as  it  relates  to  the  angle  of  pressure  between  the 
teeth,  and  this  widens  the  field  of  study  in  the  matter  of 
proper  proportions  of  teeth  and  the  relative  length  of  the 
teeth  above  and  below  the  pitch  line.  These  generating  ma- 
chines make  it  an  easy  matter  to  treat  those  cases  which 
need  special  treatment,  since  the  question  of  special  cutters 
need  not  stand  in  the  way,  as  a  wide  range  of  form  may  be 
had  with  standard  tools. 

The  more  obvious  applications  of  the  plotted  involute  are 
those  instances  where  a  tool  or  pattern  is  to  be  made  to  an 
original  curve.  The  points  on  the  curve  are  obtained  by 
ordinates  from  a  given  line,  and  their  values  are  calculated  in 
preference  to  the  graphical  method  of  laying  off  tangents  on 
the  base  circle  of  the  involute.  The  purely  mathematical 
treatment  of  the  problem  is  not  adaptable  to  our  purpose,  as 
the  lack  of  sufficient  terms  makes  it  impossible  to  obtain  any 
practical  results.  The  method  adopted  is  not  so  nice  a  mathe- 
matical proposition  but  is  of  more  practical  value  even  if  it 
would  not  pass  muster  in  a  mathematical  light.  The  pure 
mathematical  expression  for  the  involute  is: 
A"  =  cos  /  4-  ^  sin  / 
y  =  sin  /  —  /  cos  / 

Fig.  1  is  an  explanatory  diagram  of  the  preceding  notation. 
These  two  expressions  are  complete  and  appear  simple  enough 
until  one  tries  to  put  them  to  use  and  finds  that  he  has  a 
nice  combination  of  unknown  quantities  to  work  with.    Thus 


TABLE  I.  EQUIVALENT  VALUES  OF  ANGLES  IN  RADIANS  AND  DEGREES 


Radians          Degrees         Minutes 
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5 
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5 
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57 
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for  instance,  suppose  that  he  wishes  to  locate  the  point  on 
the  curve  at  a  definite  distance  from  the  base  circle,  which 
gives  him  the  value  of  Y ;  in  order  to  find  the  corresponding 
value  of  X,  the  value  of  /  must  be  known,  which  is  not  the 
case.  For  this  reason,  the  formula  has  been  abandoned  and 
a  different  method  of  procedure  arranged  in  which  a  greater 
number  of  known  quantities  are  available.  If  we  divide  the 
angle  /  into  parts  .1  and  B  by  means  of  the  radial  line  through 
the  point  on  the  involute,  as  in  Fig.  2,  we  obtain  means  of 
solving  the  problem.  The  angles  in  the  illustrations  and 
the  expressions  already  given  are  in  radians.  This  may  need 
explaining  for  the  benefit  of  some  readers,  and  to  make  the 
matter  clear  we  will  state  that  a  radian  is  an  angle  of  57.296 
degrees;  and  to  convert  degrees  into  radians,  it  is  simply 
necessary  to  divide  the  number  of  degrees  by  57.296.  Tech- 
nically, a  radian  is  the  angle  subtended  by  the  arc  of  a  circle 
of  the  same  length  as  the  radius  of  that  circle.  Since  we  will 
make  use  of  angles  expressed  in  both  radians  and  degrees  in 
the  method  that  is  to  be  described,  it  will  be  convenient  to 
have  tabulated  values  to  refer  to  in  the  calculations,  and 
these  will  be  found  in  Table  I.  This  table  is  arranged  in 
regular  intervals  and  other  values  than  those  tabulated  can 
be  obtained  by  addition.  Thus  the  equivalent  value  of  0.625 
radian  is  found  to  be: 

0.600  radian  =  10  X  3  degrees  26.28  minutes  =  34  degrees  22.8 
minutes.  • 
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0.020  radian  =    1  degree      8.76  minutes. 

0.005  radian  =  17.19  minutes. 

0.625  radian  =  35  degrees  4S.75  minutes. 
Fig.  3  shows  the  radian  to  the  scale  of  unity.  When  the 
radius  of  the  circle  is  other  than  unity  (or  1)  the  arc  of  the 
circle  can  be  reduced  to  radians  by  dividing  the  length  of  the 
arc  expressed  in  inches  by  the  radius  of  the  circle  in  similar 
terms;  thus  if  the  length  of  the  arc  is  S  inches  and  the  radius 


OP' 
OP 


X  B  =  P'P" 


4  inches,  the  value  of  the  arc  or  angle  In  radians  is  8^4  =  2 
radians.  The  angle  in  degrees  is  then  2  X  57.296  =  114.592 
degrees.  The  mistake  must  not  be  msde  of  thinking  that  an 
arc  of  1  inch  on  a  circle  of  any  radius  is  one  radian,  as  an 
arc  1  inch  in  length  is  equal  to  the  radian  only  in  a  circle 
of  unit  or  1  inch  radius.  The  radian  is  actually  another 
method  of  measuring  the  angle  of  the  arc,  differing  from  the 
degree  in  that  it  is  based  on  the  linear  measurement  of  the 
arc  instead  of  as  a  proportional  part  of  the  circle.  It  is  for 
this  reason  that  it  is  of  value  in  the  case  in  hand.  Knowing 
the  number  of  degrees  in  the  arc  of  any  circle  we  find  the 
length  by  dividing  the  number  of  degrees  in  the  arc  by  57.296 
and  multiplying  by  the  radius  of  the  circle. 

Referring  again  to  Fig.  2:  The  angle  /  is  subdivided  into 
two  parts  by  the  radial  line  OP'  (the  angles  A  and  B  as  previ- 
ously mentioned)  which  gives  us  a  clue  to  the  solution  of  the 
problem.  The  tangent  TP'  is  equal  in  length  to  the  arc  TP, 
since  all  tangents  to  the  base  circle  represent  a  tightly  drawn 
cord  unwound  from  the  base  circle  from  the  point  of  origin  of 
the  curve  at  P.  The  tangent  TP'  is  obviously  the  tangent 
of  the  angle  A  and  its  length  in  inches  equals  that  of  the  arc 
of  the  angle  I.  If  the  radius  OP  equals  R,  the  tangent  TP' 
and  the  arc  TP  are  each  R  X  tan  A  inches  long.  The 
length  of  the  radial  OP'  is  i?  X  sec  A.  The  increment  PP"  = 
(J?  X  sec  A  —  R).  Taking  A  and  I  In  radians,  the  angle  B  is 
then  obtainable  and  the  length  of  the  arc  B  can  be  calculated. 
The  arc  is  found  by  the  proportion: 
OP'       P'P" 


OP 


TABLE    II.     VALUES   REQUIRED    IN 


As  an  example,  assume  the  value  of  R  to  be  unity  and  find 
the  deflection  of  the  curve  from  the  radial  through  the  origin 
of  the  curve,  knowing  the  height  of  P'  above  the  base  line: 
With  the  value  of  R  unity  or  1,  the  radial  length  OP'  is  equal 
to  the  secant  of  the  angle  A.  Referring  to  a  table  of  trigono- 
metrical functions,  the  angle  A  may  be  found,  and  likewise  its 
tangent.  Since  R  X  tan  A  equals  the  length  of  the  arc  /, 
and  since  the  radius  of  the  circle  is  1,  the  length  of  the  arc 
equals  the  angle  I  in  radians.  Converting  the  angle  A  to 
radians  by  using  Table  I,  or  directly  by  dividing  by  57.296, 
we  obtain  the  value  of  B  in  radians.  As  the  radius  of  the 
circle  is  1,  the  value  of  B  in  radians  is  equal  to  the  length  of 
the  arc  in  inches;  otherwise,  the  length  of  the  arc  would  be 
obtained  by  multiplying  the  angle  in  radians  by  the  radius. 
The  deflection  P'P"  of  the  curve  is  then  found  to  be: 
OP' 

X  B  =  sec  A  X  JS 

OP 

The  curve  can  be  plotted  by  taking  a  number  of  values  for 
the  distance  of  the  point  P'  from  the  base  circle  and  obtaining 
the  corresponding  values  for  the  deflection.  In  fact,  the  values 
for  the  points  P'  can  be  tabulated  for  the  curve,  from  a  base 
circle  of  unit  radius,  and  the  table  used  to  obtain  the  points 
on  any  involute  by  multiplying  the  values  by  the  radius  of 
the  base  circle.  Table  II  gives  values  for  PP"  and  P'P",  and 
corresponding  values  for  the  angle  A.  tan  A.  sec  A.  and  the 
angle  A  expressed  in  radians;  also  the  angle  B  expressed  in 
degrees  and  in  radians,  and  the  functions  of  angle  B  are  given. 
In  using  the  table,  the  distinction  between  P'P"  and  B 
(radians)  should  be  understood,  i.e..  the  former  is  the  actual 
length  of  the  arc  at  the  distance  PP"  from  the  base  circle  and 
B  is  the  length  of  the  arc  of  the  same  angular  value,  divided 
by  the  radius  of  the  base  circle. 

As  an  aid  to  better  understanding  of  the  table  and  its  use, 
a  few  examples  will  be  given:  Suppose  it  is  required  to  plot 
the  tooth  curve  for  a  twelve  tooth  pinion  of  one  diametral 
pitch,  using  the  standard  or  14iA-degree  involute.  The  pitch 
diameter  of  the  gear  will  be  12  inches  and  the  radius  of  the 
base  circle  will  be  one-half  the  diameter  multiplied  by  the 
cosine  of  the  pressure  angle,  or  6  X  0.96815  =  5.8089  inches. 
First  draw  the  base  circle  as  in  Fig.  4,  and  a  vertical  line 
through  the  center  of  the  circle  and  projecting  up  above  it. 
In  order  to  use  Table  II  the  radial  ordinates  PP"  must  be 
made  to  correspond  with  the  diameter  of  the  base  circle;  and 
this  is  done  by  multiplying  the  values  from  the  first  column 
by  the  radius  of  the  base  circle.  The  ordinates  selected  as 
best  suiting  the  example  and  the  value  corresponding  to  the 
increase  in  the  radius  are  found  in  Table  III;  the  values  for 
P'P"  are  found  by  a  similar  process  and  also  tabulated.  The 
measurement  of  the  deflection  of  the  curve  from  the  vertical 
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l.i:i99 

0.  .50062 

0.1)4649 

2 

39.83 

0.046.55 

0.99S92 

0.15 

0.05908 

29 

35 

0.567(!!l 

1.1499 

0.516:;-,> 

0.05137 

3 

56.61 

0.05 146 

0.99M67 

0.20 

0.09326 

33 

34 

0.66356 

1.2001 

0..5s.-,s4 

0.07772 

4 

27.20 

0.074S1 

0.99720 

0.2.5 

0.i:3:«l 

36 

.)- 

0.74991 

1.2499 

0.64:327 

0.10665 

6 

6.66 

0.10661 

0.994:30 

Machinery 

Note:  The  table  gives  all  values  oorresponrting  to  a  base  elrele  of  1  Imb  railiu.s.  The  tabulated  values  of  P'P"  are  oa  circles  who.se  radii  are 
equal  to  secant  A.  To  determine  the  proper  values  of  PP"  and  P'P"  for  any  given  base  circle,  multiply  the  tabulated  values  by  the  radius  ot  that  circle. 
To  get  PP"  and  P'P"  as  rectilineal  quantities,  multiply  P'O  by  cosine  B  and   sine  B,   respectively,   P'O  being  distance  ot  P'   from  center  of  circle. 
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TABLE  III.  VALUES  USED  IN  PLOTTING  CURVE  SHOWN  IN  FIG.  4 


pp.. 

pp.. 

p.p.. 

p.p.. 

(R    llnch) 

(R-3.S0S9  inches) 

(R- llnch) 

(R-5.8089  inches) 

o.oa 

0.116 

0.0025      ' 

0.0145 

0.03 

0.174 

0.0044 

0.o2.-i<l 

0.04 

0.232 

0.0077 

0.0417 

0.05 

0.290 

0.0108 

0.111127 

0.10 

0.581 

0.0314 

0,1824 

0.20 

1.161 

0.08967 

0.5209 

O.-io 

1.4.52 

0.13331 

0.7744 

Mnrfiinrry 

line  must  be  along  the  arc  and  not  the  chordal  distance. 

As  another  example  let  it  be  required  to  find  the  thickness 
of  the  tooth  at  the  pitch  line.  First  find  the  value  of  B  at 
the  pitch  line.  Its  value  corresponding  to  a  base  circle  radius 
of  unity  is  found  in  Table  II  to  have  a  value  of  0.00555,  for  a 
pressure  angle  of  14  degrees  and  30  minutes.  Converting  this 
value  to  degrees  we  get  0.00555  X  57.296  =  0.3180  degrees,  and 
reducing  this  to  minutes  we  have  19.16  minutes.  This  is  the 
angle  made  by  the  radial  flank  with  the  radial  line  through 
the  pitch  point.  The  angle  that  is  included  between  the  pitch 
points  on  the  opposite  sides  of  the  tooth  is  equal  to  360  -:-  2  X 
12  =  15  degrees,  and  half  of  this  is  7  degrees  30  minutes. 
This  angle  plus  the  angle  B  is  the  angle  B'  in  Fig.  5.  Then 
B'  has  a  value  of  7  degrees  49.16  minutes.  Reducing  this  to 
radians  we  find  the  result  to  be  0.13645  radian.  The  angle  at 
the  pitch  line  is  then  expressed  in  radians,  as  0.13645  —  0.00555 
=  0.13090  radian.  The  length  of  this  arc  at  the  pitch  line  is 
found  by  multiplying  the  radians  by  the  pitch  radius  and  is 
equal  to  0.7854  inch;  this  is  obviously  but  half  of  the  thick- 
ness of  the  tooth  at  the  pitch  line,  the  thickness  being  0.7854 
X  2  =  1.5708  inch. 

The  preceding  example  was  given  more  to  show  the  work- 
ing of  the  method  than  because  it  has  any  practical  value, 
since  we  already  knew  the  tooth  thickness  at  the  pitch  line. 
Let  us  now  take  the  case  of  determining  the  thickness  of  the 
tooth  at  any  other  point  than  the  pitch  line,  for  instance  at 
a  radius  of  6.1  inches.  In  this  case  we  do  not  have  the 
angle  normal  to  the  curve  at  the  point  given,  but  can  obtain 
it  by  finding  the  secant  of  the  angle  by  dividing  the  radius 
given  by  the  radius  of  the  base  circle.  Sec  A  ^  6.1  -;-  5. 8089 
=  1.0500,  and  the  angle  corresponding  to  the  secant  1.0500  is 
17   degrees   45   minutes.     This  angle  expressed   in   radians   is 

17.75  -H  57.296  = 
0.3098.  Tan  A  is 
0.3201  and  angle  B 
is  then  found  to  be 
0.3201  —  0.3098  = 
0.0103.  The  value 
of  B'  as  shown  in 
Fig.  5  (see  also 
former  example) 
is  0.13645  radian. 
One-half  the  angle 
of  the  arc  between 
the  tooth  faces  at 
the  radius  of  6.1 
inches  is  then 
found  to  be  0.13645 
—  0.0103  =  0.12615 
radian.  The  angle 
is  0.2523  radian. 
The  thickness  of 
the  tooth  at  this 
point  Is  found  by 
multiplying  the 
angle  In  radians 
by  the  radius  nt 
the  given  point. 
IVrforming  this 
nprrntion  we  get 
1.53903  inch  as  the 
required  thickness. 
In  laying  out  the 
curve     for     very 


coarse  pitches  it  may  be  more  convenient  to  have  the 
rectilinear  ordinates  instead  of  polar,  and  the  latter  may  be 
converted  into  the  former  by  multiplying  the  values  of  P'O 
corresponding  to  PP"  and  P'P"  at  the  increased  radius  by  the 
cosine  and  sine  of  B.  P'O  is  the  distance  of  P'  from  the  center 
of  the  circle.  When  the  radius  of  the  base  circle  is  unity 
P'O  is  the  secant  of  A.  The  cosine  and  sine  of  B  are  given 
in  Table  II.  The  origin  of  the  curve  is  at  the  base  circle, 
and  in  laying  out  the  curve  with  the  rectilinear  ordinates 
they  are  to  be  parallel  with  and  at  right  angles  to  the  line 
intersecting  the  origin  of  the  curve  at  the  base  circle 
and  passing  through  the  center  0  of  the  circle.  The 
values  for  PP"  are  carried  out  in  Table  II  only  to  0.25, 
as  this  value  for  a  base  circle  of  1  inch  will  cover  all 
cases  of  gear  teeth  with  standard  addenda  of  larger  pitches, 
but  if  the  case  in  hand  should  have  a  longer  addendum  than 
standard,  larger  values  can  easily  be  calculated. 
«     *     * 

BROACHING   CONNECTING-RODS 

A  good  example  of  the  adaptability  of  the  broaching  ma- 
chine for  producing  accurate  holes  quickly  is  shown  in  the 
accompanying  illustration.  This  shows  a  double  fixture 
which  is  in  use  in  the  plant  of  the  Willys-Overland  Co.,  Toledo, 
Ohio,  for  broaching  both  ends  of  connecting-rods  at  one  time, 
the  operations  being  handled  on  a  Lapointe  Machine  Tool  Co. 
broaching  machine.  The  connecting-rods  are  reversed  end  for 
end  as  shown  in  the  illustration,  so  that  when  the  large  hole 
in  one  connecting-rod  is  being  broached,  the  small  hole  in  the 
other  is  being  broached  simultaneously.  The  hole  in  the 
large  end  is  1%  inch  diameter,  by  1%  inch  long,  while  the 
hole  in  the  small  end  is  1%  inch  diameter  by  1%  inch  long. 
0.040  inch  of  stock  is  removed  from  the  diameter  of  each  hole. 


i,l^^l 
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BrMching    Both    End?    of    Connecting-rods    simuItineouslT — Nnl.' 
Method  of  supporting  Broaches 

and  the  cutting  speed  of  the  broach  is  40  inches  per  minute. 
The  production  is  400  connecting-rods  in  nine  hours. 

An  interesting  attachment  connected  with  this  operation 
which  should  not  bo  overlooked  is  the  toUow-rest  shown  at 
A.  This  foUow-rcst  has  been  found  necessary  in  order  to 
keep  the  broaches  in  proper  alignment  so  that  the  correct 
center  distances  between  the  two  holes  in  the  connecting- 
rods  will  be  obtained.  The  broach  for  both  holes,  as  the  Il- 
lustration clonrly  shows,  is  provided  with  lands  to  support 
it  and  keep  it  straight,  but  this  was  not  sufficient  to  prevent 
the  broach  from  having  a  slight  whipping  action,  causing 
the  holes  to  be  slightly  out  of  line.  This  foUow-rost  Is  free 
to  move  on  a  special  ba.so  comprising  two  ways  on  which 
the  rest  slides,  which  has  been  attached  to  the  machine. 
The  broach  for  the  largo  hole  Is  fastened  to  the  tollow-rest 
which  keeps  It  straight  In  line,  whorena  the  smaller  broach 
Is  free  to  slide  In  the  rest,  but  as  the  latter  Is  tied  to  the 
large  broach,  thoy  carry  the  rest  toward  the  head  of  the 
machine  ns  the  broaches  are  drawn  through  the  work.  The 
broaches,  which  are  approximately  47  inches  long,  were 
found  to  dull  very  quickly  and  produce  a  poor  hole  before 
this  attachment  was  added  to  the  machine.  Ily  keeping  the 
broaches  straight  and  supporting  them  In  this  manner  It 
wos  found  that  their  life  was  materially  Increased,  and  the 
productloD  was  practically  doubled.  D.  T.  H. 
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MACHINES  AND  METHODS  USED  BY  THE  SAGINAW  MFG.  CO.  IN  THE  PRODUCTION  OF  HIGH-GRADE  WOOD  PULLEYS 


TO  satisfactorily  de- 
sign and  manufac- 
ture a  wood  pulley 
is  not  an  easy  matter. 
First  there  is  the  selection 
of  the  wood  to  take  into 
consideration,  then  the 
treating  of  this  wood  to 
prevent  warping  and  to 
produce  a  pulley  which 
will  run  true  under  all 
conditions.  A  wood  pul- 
ley which  is  uneven- 
ly balanced  will  not  run 
irue  at  all,  and 
it  is  also  hard  on 
the  belt  and  line- 
shafting.  The  wood 
pulley  to  be  de- 
scribed in  the  fol- 
lowing article  is 
made  by  the  Sagi- 
naw Mfg.  Co.,  Sagi- 
uaw,  Mich.,  and  is 
known  as  the  "Gil- 
bert" wood  pulley, 
this  type  of  con- 
struction being  pat- 
ented. Upon  refer- 
ring to  Figs.  1,  o, 
4  and  5,  it  will  be 
seen  that  the  pulley 
is  of  somewhat  ar- 
tistic design  and  is 
constructed  for 
strength  and  true- 
iiess  of  running.  The 
design  of  this  pulley 
is  unique  in  many 
respects,  and  to  a 
large  extent  requires 
a  special  machine 
eiiuipment  to  handle 
its  manufacture  sat- 
isfactorily. This 
pulley  is  designed  on 
sound  mechanical 
principles,  and  is 
built  not  merely  to  run  fairly  well  under 
favorable  conditions,  but  to  give  lasting 
service  under  double  belt  duty. 
Different  Types  of  "Gilbert"  W^ood  Pulleys 

The  "Gilbert"  pulley  is  built  in  two 
Block  types  known  as  style  B  and  style 
C.  Style  B  is  the  spoke  pulley,  two 
sizes  of  which  are  shown  in  Figs.  1 
and  4.  These  pulleys  are  built  in  sizes 
rauKing  from  12  inches  in  diameter  up 
(o  and  including  120  inches  in  diameter. 
Style  C,  which  is  a  solid  pulley  as  shown 
in  Fig.  5,  is  built  in  sizes  ranging  from 
3  inches  in  diameter  up  to  and  includ- 
ing 14  inches  in  diameter. 

These  two  stock  types  of  pulleys  may 
each    be    further    distinguished    as    fol- 
lows:    style   B   pulleys   from   12   inches 
in   diameter  up  to  and   including  24   inches  in   diameter  are 
built  with   four  sets   of  spokes,   as   shown   in   Fig.   1,   these 


spokes  being  arranged  on  the 
truss  principle;  style  B  pul- 
leys made  in  sizes  from  25 
inches  in  diameter  up  to  70 
inches  in  diameter,  inclusive, 
have  six  sets  of  spokes,  as 
shown  in  Fig.  4;  style  B  pul- 
leys above  70  inches  in  di- 
ameter have  eight  sets  of 
spokes. 

The  pulley  shown  in  Fig. 
3  is  a  special  pulley  138  inches 
in  diameter,  74-inch  face,  and 
is  provided  with  nine  sets  of 


Fig.    3.     Special  Style   A  Wood   Pulley   with   Eight  Sets   of  Slmkes 

ferent    diameters    of    standard    pulleys 


Tig.   2.     "Gilbert"  Dynamo 
Pulley   with   Iron   Hub 


spokes.  Style  C  pul- 
leys made  in  sizes 
3,  4  and  5  inches 
in  diameter  are 
clamped  together  by 
means  of  stove  bolts, 
and  those  sizes  from 
6  to  14  inches  diam- 
eter, inclusive,  are 
clamped  with  hanger 
bolts,  the  heads  of 
which  are  covered 
by  sectional  blocks 
held  in  place  by 
stove  bolts,  as  shown 
in  Fig.  5. 

Points  on  the  Desig-n 

of  "Gilbert"  Wood 

Pulleys 

In  designing  a 
wood  pulley,  the 
width  of  the  face  is 
generally  made  from 
I4  to  li  inch  greater 
than  the  width  of 
the  belt  that  is  to 
be  used  with  it, 
whereas,  the  thick- 
ness of  the  rim  is 
made  a  certain  pro- 
portion of  the  di- 
ameter. The  table 
gives  the  thickness 
of    the    rim    for    dif- 


111.   of   PuIIev, 

Thickness  of    R 

Inches 

Inches 

12    to    15 

lys 

16    to    20 

2% 

21    to    34 

2% 

35   to    47 

2% 

48    to    GO 

sy* 

61    to    72 

3% 

73    to    108 

4 

Ko 


the 


The  strength  of  the  spokes  of  all  stock 
pulleys  is  based  on  the  standard 
formula  used  for  determining  the  cen- 
trifugal force.  Standard  pulleys  are 
worked  out  for  a  rim  surface  speed  of 
5000  feet  per  minute.  The  standard 
formula  is  utilized  by  taking  the  center 
of  the  hub  as  the  point  at  which  the 
lever  is  fastened,  the  arm  or  spoke  as 
the  lever,  the  rim,  of  course,  being  the 
"Gilbert"  Wood  Pulley  extreme  point  where  the  force  is  ap- 
plied. The  hub  must  be  made  strong  enough  to  take  the  tor- 
sional strain  imposed  upon  it  by  the  centrifugal  action  on  the 
rim  and  arm.  A  point  which  is  very  important  in  the  design 
of  steel  pulleys,  but  does  not  need  to  be  considered  in  the  de- 
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Fig.    5.     Style    C    ■Gilbert"    SoUd    Wood    PuUey 

sign  of  wood  pulleys,  is  crystallization.  Steel  pulleys  become 
crystallized  from  the  hammer  action  of  the  belt  rotating 
around  them,  whereas  wood  pulleys  do  not  encounter  this 
condition,  but  are,  of  course,  eventually  subject  to  decay. 
However,  it  has  been  proved,  in  many  cases,  that  a  wood 
pulley  has  a  longer  life  than  a  steel  pulley  because  the  latter 
will  crystallize  before  the  former  decays,  that  is,  when  both 
pulleys  are  working  under  normal  conditions.  Another  point 
in  which  the  wood  pulley  shows  greater  efficiency  than  the 
steel  pulley  is  in  its  greater  belt  pull;  that  is,  the  belt  clings 
better  to  a  wood  pulley  and  gives  a  longer  arc  of  contact  than 
it  does  to  a  steel  or  iron  pulley;  hence  it  transmits  a  greater 
amount  of  power. 

First  Step  in  Manufacturing-  Wood  Pulleys 

In  the  manufacture  of  the  "Gilbert"  wood  pulley,  there  are 
over  eighty  distinct  steps,  and  the  following  is  a  summary 
of  some  of  the  most  important  ones:  The  first  step  is  the 
seasoning  of  the  wood.  In  addition  to  being  air  seasoned  for 
eighteen  months  or  more,  the  lumber  is  thoroughly  kiln 
dried.  The  stock  is  then  dressed.  The  next  step  in  the  mak- 
ing of  the  pulley  is  to  cut  out  the  rim  cants.  These  are  cut 
in  semicircular  form  and  are  nailed  together  to  form  the  rim. 
The  cutting  out  of  these  cants  is  a  comparatively  simple 
operation  and  is  accomplished  by  a  special  double  bandsaw- 
ing  machine.  The  rim  cants  are  next  cut  to  length  by  another 
special  machine. 

Building-  Up  the  Rim 

Before  nailing,  the  rim  cants  are  assembled  in  an  iron 
hoop  which  is  slightly  larger  than  the  required  diameter  of 
the  pulley.  When  two  of  these  have  been  assembled,  they 
are  takon  to  the  nailing  machine  shown  in  Fig.  10.  Here 
the  cants  as  assembled  are  laid  upon  one  another  and  nailed 
together.  The  machine  used  is  semi-automatic  and  is  pro- 
vided with  a  hopper  of  the  endless  belt  type,  which  carries 
holders  for  the  nails.  The  nails  are  placed  in  these  holders 
by  a  boy,  a  special  elevated  structure  being  constructed  for 
this  purpose  at  the  rear  of  the  machine.  As  this  hopper 
rotates,  the  nails  are  removed  from  it  and  deposited  into 
two  chutes,  from  which  they  pass  down  through  spring  tubes 
to  the  hammer  head.  The  chutes  run  into  the  hammer  head 
at  an  angle,  and  the  hammers  work  in  a  slot  at  the  rear  of 
the  nail  feeding  slots,  so  that  as  a  nail  drops  down  the  ham- 
mer comes  down  on  top  of  It  and  drives  it  into  the  wood.  It 
is  necessary  to  feed  the  nails  in  by  hand  because  they  arc 
coated  with  cement,  which  would  prevent  them  from  being 
fed  automatically.  The  rim  cants  are  put  together  and  built 
up  In  this  way  until  the  reiiulred  width  of  rim  has  been 
attained.  The  production  of  this  machine  on  pulleys  of  from 
6  to  8  inches  face  is  ,100  pulleys  in  ten  hours.  After  the  rim 
cants  are  built  up  In  a  circle  they  are  glued  and  clamped 
together  before  being  nnllcd,  which  practically  makes  the 
rim  one  solid  mass. 

Trulnsr  Up  the  Inside  of  the  Rim 

After  the  rims  are  built  up,  nailed  and  glued,  they  iirr  tli-'ii 
turned  on  the  outside  to  a  true  circle.  For  performing  this 
operation  the  rim  goes  to  a  turning  machine  and  Is  held  In 
a  aperlnl  four  arm  chuck  as  Illustrated  In  Fig.  B,  This 
chuck  Is  furnished  with  blocks  operated  by  screws  which 
carry  studs,  the  latter  coming  In  contact  with  the  outside  of 


the  rim  and  holding  it  in  position.  The  truing  up  of  the  rim 
is  accomplished  with  a  special  cutter  of  the  combination 
type.  The  first  part  of  the  cutter  is  a  series  of  saws  of  circu- 
lar construction,  and  the  final  or  finishing  part  comprises 
wide-faced  cutters.  The  construction  is  such  that  the  for- 
ward end  is  smaller  than  the  rear,  so  that  the  cutter  starts 
in  with  a  light  cut  and  gradually  finishes  up  to  the  required 
inside  diameter  of  the  rim.  This  cutter  has  been  found  to 
work  very  satisfactorily.  The  head  carrying  the  cutter  has 
a  worm  feed  which  is  power-driven  longitudinally  as  the  work 
is  rotated.  One  man  runs  two  machines  of  this  kind  and 
turns  out  300  rims  on  an  average  per  day.  The  operation 
just  described  is  one  of  the  most  important  steps  in  the 
manufacture  of  the  style  B  pulley,  as  will  be  mentioned 
later. 

Boring  the  Holes  for  the  Spokes 

Upon  truing  up  the  inside  of  the  rim,  the  next  step  is  to 
bore  the  holes  for  the  spokes.  For  this  operation  the  rim  Is 
held  in  a  special  four-arm  chuck,  as  shown  in  Fig.  9,  which 
is  of  the  same  construction  as  that  shown  in  Fig.  6.  The 
boring  of  the  holes  in  the  rim  is  done  with  a  regular  machine 
bit,  fed  by  hand.  The  bit  is  rotated  at  500  revolutions  per 
minute.  The  head  carrying  tlie  chucks  and  rim  is  indexed 
by  hand  after  each  successive  hole  has  been  bored,  by  means 
of  an  index  plate  which  gives  four  or  six  indexings  as  the 
case  may  require.  The  holes  in  the  rim  are  first  bored,  and 
then  in  a  subsequent  operation  the  intervening  space  be- 
tween the  hole  and  the  inside  of  the  rim  is  slotted  out  to  fit 
the  spokes.  This  form  of  construction  permits  of  rigidly 
keying  the  spokes,  as  will  be  described  later. 

Assembling  the  Hub  and  Spoke  Combination  Into  the  Rim 

Following  the  boring  of  the  holes  for  the  spokes,  the  rim 
is  taken  to  a  slotting  machine  and  the  holes  are  slotted  out 
to  the  inside  of  the  rim.  The  building  up  of  the  spoke 
and  hub  combination  is  a  comparatively  simple  operation 
and  need  not  be  described  in  detail.  Before  assembling, 
a  tenion  is  cut  in  the  spokes  to  fit  a  key  for  holding  the 
spokes  to  the  rim.  Upon  the  completion  of  the  building  up 
of  the  spoke  and  hub  combination,  the  spokes  are  forced  into 
the  rim  by  a  special  machine  which  has  a  capacity  of  exert- 
ing a  pressure  of  60,000  pounds.  This  operation  is  illus- 
trated in  Fig.  11,  where  it  will  be  seen  that  the  machine  is  of 
the  screw  type,  the  screw  being  rotated  by  a  belt  from  the 
lineshaft  which  transmits  power  through  a  pinion  to  a  large 
bevel  gear  fastened  to  the  screw.  This  machine,  in  addition 
to  forcing  the  spokes  into  the  rim,  also  subjects  the  rim  and 
spokes  to  considerable  vibration,  which  is  a  sufficient  test  to 
bring  out  any  imperfections  that  may  exist.  This  operation 
therefore  serves  a  double  purpose,  that  of  assembling  the 
spokes   in   the  rim  and  also  giving  the  pulley  a  severe  test. 

The  unique  method  of  joining  the  spokes  to  the  rim  Is  very 
clearly  shown   in  Fig.  S,     Hero  it   will   be  seen   that  the  end 
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of  the  spoke  is  rounded  to  fit  in  the  previously  bored  hole 
and  is  also  tenioned  out  to  fit  an  elliptical  maple  key,  one 
of  which  is  driven  in  at  each  side  of  the  spoke.  These  keys 
hold  the  spokes  absolutely  firmly  and  at  the  same  time  do 
not  weaken  the  rim. 

After  the  spokes  have  been  forced  into  the  rim,  the  exact 
center  of  the  hub  is  found  by  describing  four  arcs  from  the 
true  inside  surface  of  the  rim,  and  the  pulley  is  then  bored; 
that  is,  the  hub  is  bored  out.  The  side  cants  are  then  added, 
and  are  nailed  and  glued  in  place.  These  side  cants  give 
additional  strength  to  the  pulley,  as  they  overlap  the  joint 
where  the  pulley  is  split  or  divided. 

Turning:  the  Outside  of  the  Rim 

The  last  important  machining  operation  on  the  pulley  is 
the  turning  of  the  outside  of  the  rim  to  the  correct  diameter 
and  crown.  For  this,  the  pulley  is  held  on  an  expanding 
arbor  in  the  machine  shown  in  Fig.  7.  The  particular  pulley 
being  turned  is  36  inches  diameter  by  10  inches  face  and  is 
rotated  at  a  rim  travel  of  from  4000  to  6000  feet  per  minute. 
A  blunt  "diamond"  shaped  tool  made  from  Firth-Sterling 
self-hardening  steel  is  used.  This  tool  is  fed  across  the  work 
by  hand  and  takes  a  cut  about  %  inch  deep.  The  slide  carry- 
ing the  tool  is  so  arranged  that  the  crowning  is  done  at  the 
same  setting.  At  the  same  time  that  the  pulley  is  held  in 
this  machine,  another  operator  faces  up  the  sides  and  sands 
it,  so  that  it  is  complete  when  it  leaves  the  machine.  The 
actual  time  to  complete  a  pulley  of  this  diameter  is  2 
minutes  and   35  seconds. 

Principal  Operations  in  Making-  Style  C  Pulleys 

The  style  "C"  pulleys  are  built  of  layers  of  kiln  dried 
maple  lumber,  with  the  grain  running  parallel.  Before  being 
glued  together,  these  layers  of  lumber  are  subjected  to  a 
further  heat-treatment.  The  layers  are  then  glued  and  com- 
pressed. Next  the  shape  of  the  pulley  is  laid  out  on  the  edge 
of  the  block,  and  the  pulley  is  sawed  out  by  this  pattern. 
After  this,  the  bolt  holes  are  bored,  and  the  pulley  is  then 
sawed  into  shape.  Following  this  operation,  the  sectional 
blocks  are  sawed  out.  The  pulley  then  goes  to  the  boring 
machine  where  the  center  is  bored  out  to  fit  the  bushing, 
and  finally  the  pulley  is  turned  on  the  face  and  ends.  An 
interesting  point  is  the  design  of  the  sectional  blocks  which 
cover  the  heads  of  the  compression  bolts.  These  are  short 
and  deep  and  are  held  in  place  by  stove  bolts  in  each 
block,  which  are  released  from  the  face  of  the  pulley.  These 
blocks  offer  no  corners  to  be  picked  up  by  the  belt,  but  tend 
rather  to  be  forced  in  by  the  action  of  the  belt  passing  over 
the  pulley.  Furthermore,  they  are  short  and  do  not  warp. 
Another  good  feature  is  that  the  pressure  obtained  is  also 
evenly  distributed  throughout  the  length  of  the  hub.  The 
three,  four  and  five  inch  sizes,  which  are  too  small  to  be  built 
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Fig.    7.     Turning 


%   Face   of    Pulley 


up  with  sectional 
blocks,  are 
clamped  together 
with  stove  bolts 
which  are  easily 
accessible  from 
the  face,  making 
a  simple  and  neat 
looking  pulley. 
Pulley  Bushings 

A  good  pulley 
with  a  poor  bush- 
ing is  useless.  In 
order  that  a  bush- 
ing be  of  any  use, 
it  should  be  made 
with  the  same  care  as  the  pulley  itself;  that  is,  it  should  be 
turned  perfectly  true  and  concentric,  have  a  straight  bore 
and  a  straight  outside  diameter.  "Gilbert"  pulley  bushings 
are  made  from  selected  clear  Michigan  maple  lumber  which, 
after  being  air-seasoned  for  eighteen  months  or  more  and  thor- 
oughly kiln  dried,  is  cut  into  blanks  18  inches  long,  which  re- 
ceive a  further  warehouse  seasoning.  These  blanks  are  then 
turned,  both  halves  at  once,  in  a  woodworking  lathe,  which  is 
rotated  at  a  speed  of  500  revolutions  per  minute.  The  halves 
of  the  bushing  are  then  roughly  bored,  one  at  a  time,  with  a 
routing  bit.  Finally  both  halves  are  bored  out  together  as 
carefully  and  accurately  as  an  engine  cylinder,  in  a  special 
boring  machine  which  clamps  them  rigidly  together  and 
avoids  the  slightest  vibration.  The  result  is  a  bushing  which 
is  bored  perfectly  true  and  smooth. 

It  is,  of  course,  understood  that  bushings  form  a  convenient 
means  of  applying  the  same  pulley  to  different  sized  shafts, 
but  the  effect  of  bushing  quality  Qn  gripping  power  is  not 
nearly  so  well  understood.  It  will  be  readily  seen  that  the 
gripping  power  of  a  bushing  varies  with  the  pressure  upon 
the  points  of  abrasion,  and  that  a  bushing  whose  entire  inner 
surface  contacts  with  the  shaft  will  stand  a  greater  pressure 
before  abrasion  of  its  fibers  takes  place  than  one  whose  sur- 
face only  contacts  at  high  spots.  Also  a  true  fitting  bushing 
will  give  the  necessary  grip  on  the  shaft  without  any  ap- 
preciable compression  of  the  bushing  itself  or  any  movement 
of  the  pulley  halves  beyond  bringing  the  latter  into  the 
proper  relation  with  each  other.  On  the  other  hand,  an  ill 
fitting  bushing  will  distort  the  entire  pulley  in  adapting 
itself  to  the  shaft.  It  is,  therefore,  evident  that  a  bushing 
requires  the  same  careful  attention  as  a  pulley. 
General  Uses  of  Pulleys 

Stock  pulleys  as  made  by  the  Saginaw  Mfg.  Co.  are  recom- 
mended for  practically  all  uses  where  running  conditions  are 
what  might  be  termed  normal,  but  under  unusual  conditions 
where  excessive  loads  or  sudden  shocks  from  shifting  loads 
are  imposed  on  the  pulley,  such  as  in  cement  making  ma- 
chinery, or  grinding  and  crushing  machinery,  it  is  necessary 
that  the  pulley  be  especially  designed  for  withstanding  this 
heavy  duty.  For  other  uses,  such  as  on  trip  hammers,  power 
presses,  shears,  electrical  equipment,  circular  saws,  idlers, 
tighteners  and  main  drives,  the  stock  pulleys  are  all  that 
could  be  desired,  but,  of  course,  if  they  are  to  be  used  under 
the  conditions  mentioned  above,  but  subjected  to  unusually 
severe  shocks,  it  is  necessary  to  have  them  especially  de- 
signed for  the  purpose.  "Gilbert"  special  pulleys  in  style  A, 
as  shown  in  Fig.  3,  and  style  D,  as  shown  in  Fig.  2,  made 
with  iron  centers  are  designed  for  use  under  these  try- 
ing conditions  of  service.  Special  pulleys  of  styles  A  and  D 
have  been  operated  with  perfect  safety  at  a  peripheral  speed 
of  10,000  feet  per  minute,  and  by  actual  test  these  two  special 
styles  of  pulleys  have  been  found  to  run  without  failure  at 
a  peripheral  speed  of  25,000  feet  per  minute,  which  was  the 
limit  that  could  bo  reached  by  the  testing  apparatus,  and 
which  is  more  than  twice  the  speed  used  in  the  best  en- 
gineering practice  even  under  the  most  severe  conditions. 
It  is  possible  to  make  the  styles  A  and  D  pulleys  with  this 
greater  capacity  for  resisting  the  centrifugal  force  of  high 
speeds,  because  the  centrifugal  force  of  bodies  revolving 
with  the  same  velocity  at  the  same  distance  from  the  center 
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is  as  their  respective  weights,  and  wood  is  the  lightest  ma- 
terial practical  for  this  type  of  pulley  construction.  Maple 
wood,  of  which  "Gilbert"  pulleys  are  constructed,  offers  the 
maximum  resistance  to  compression  and  yet  has  sufficient 
spring  to  relieve  itself  of  sudden  shock. 

Another  type  of  pulley  made  by  this  company  is  the  motor 
pulley,  shown  in  Fig.  2,  which  is  made  from  the  smallest 
type  of  a  belt  pulley  up.  These  pulleys  are  being  more  and 
more  generally  used  because  of  their  stiffness  and  durability. 


to   provide   against  chalking   up.     The  varnish   is  put  on   by- 
brush  work  and  is  not  dipped.     The  best  grade  of  Michigan 
maple    is    used,    which    does    not   crack    or    warp    and    which 
contains  no   acids  to  deleteriously  affect  the  glue.     Further- 
more, all  stock  used  is  carefully  selected  and  seasoned. 
*     *     * 
ALLOWANCES  AND  TOLERANCES 
In  making  mechanical  fits,  certain  allowances  are  made  on 


rig.    9.     Boring    Holes    for    Spoke 


in    Ei: 


Stock  styles  B  and  C  are  guar- 
anteed for  double  belt  service 
and  under  normal  conditions 
of  load  are  recommended  up  to 
a  peripheral  speed  of  .5000  feet 
per  minute,  while  they  have 
been  tested  to  run  without 
signs  of  failure  at  a  speed 
of  13,000  to  17,000  feet  per 
minute.  Special  pulleys  of 
styles  A  and  D  are  recom- 
mended, as  previously  stated, 
for  any  speed  not  limited  by 
centrifugal  force  causing  the 
belt  to  fly  from  the  face  of  the 
pulley.  Truly  shaped  and  ac- 
curately turned  faces  of  both 
stock  and  special  pulleys,  how- 
ever, give  them  the  condition 
necessary  for  the  best  possible 
belt  adhesion  and  consequently 
the  greatest  friction  at  the 
lowest  possible  belt  tension. 
Conclusion 
In  "Gilbert"  pulleys  all  rims 
are  both  nailed  and  glued,  and 
nothing  but  a  full  bide  glue 
of  the  best  quality  Is  used, 
each  lot  being  tested  to  a  cer- 
tain standard.  All  nails  are 
contpfl  with  asphaltum  cement 
which  makes  them  grip  the 
hold.  In  style  B  over  M  Inches  In  diameter  heavy  Iron 
plates  are  used  under  the  heads  of  the  compression  bolts 
Instead  of  round  washers,  thus  distributing  the  compression 
equally  throughout  the  length  of  the  huh.  All  pulleys  go 
through  a  casehardening  process  which  preserves  the  sur- 
face from  the  effects  of  dampness.  All  vnrnlsh  must  stand 
•    twenty-four    hour    water    lest    without    fiidlng,    and    a   test 
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Fig.    10.     Nailing   Cants   which   form   Rim   of   a   Spoke   Type   B   Pulley 

loose  fit  in  a  hole.  In  the  old 
days  when  each  mechanic 
made  allowances  according  to 
his  own  judgment  for  press, 
drive  and  running  fits,  using 
a  caliper  and  a  steel  scale,  he 
had  little  idea  of  tolerances  as 
that  term  is  applied  in  modern 
interchangeable  manufacture, 
but  he  did  appreciate  keenly 
that  allowances  must  be  varied 
to  suit  the  conditions  at 
hand. 

An  allowance  in  the  manu- 
facturing sense  is  a  definite 
amount  to  be  added  or  sub- 
tracted from  a  nominal  dimen- 
sion when  fitting  one  part  to 
another  in  order  to  provide  for 
the  kind  of  fit  required.  For 
example,  a  piston  must  be  made 
somewhat  smaller  than  the 
cylinder  in  which  it  is  to  work. 
If  0.001  inch  for  each  inch  of 
diameter  is  the  allowance  fixed 
on,  it  is  a  definite  dimension 
smaller  than  the  cylinder  to 
which  the  piston  must  be  made 
in  order  to  conform  with 
the  spocifications  of  the  de- 
signer. Mut  in  actual  manufac- 
turing, it  is  not  feasible,  of  course,  to  hold  the  cylinder  bore 
or  the  piston  diameter  exactly  to  the  specified  dimensions. 
A  certain  amount  of  variation  over  or  under  size  must  be 
expected.  Hence,  the  inspector  is  Instructed  to  tolerate 
slight  variations  from  the  standard  size,  and  when  Inspect- 
ing, he  is  provlde<l  with  gages  of  the  "go"  and  "not  go"  type, 
the  difference  between  the  two  representing  the  tolerance 
allowed. 
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DATA    OF    PRACTICAL    VALUE    TO    PURCHASING    AGENTS.    SUPERINTENDENTS.    FOREMEN    AND    ALL    WHO 

ORDER    METAL-WOaKING    MACHINERY 

BY    FRED    HORNER* 


A  COMMON  difficulty  which  arises  in  the  machine  shop  is 
that  of  sizing  machines,  etc.,  in  order  to  specify  their 
capacity.  To  those  familiar  with  the  numerous  ma- 
chines and  tools  employed,  the  matter  presents  no  diffi- 
culty; but  those  not  used  to  constant  reference  to  this 
subject  often  become  confused.  What,  for  instance,  is  the 
length  of  blade  of  a  6-inch  steel  square?  What  diameter  is  a 
2-inch  chucking  drill?  Why  should  an  8-inch  riffle  file  actu- 
ally be  shorter  than  an  ordinary  7-inch  file?  Why  is  one 
kind  of  milling  cutter  sold  by  its  diameter,  and  another  by 
the  radius  of  the  work  it  mills?  Why  are  some  kinds  of  taps 
of  standard  diameter,  and  others  larger  by  one  or  two  threads 
depth,  though  both  are  listed  as  the  same  size?  Why  are  some 
grinding  machines  rated  by  the  size  of  work  they  admit, 
others  by  the  table  area,  and  still  others  by  the  diameter  of 
wheel?  Why  is  a  shaper  rated  by  its  stroke,  while  a  hack-saw 
machine  is  not?  Many  other  questions  might  be  put  in  this 
way.  The  first  one  is  a  regular  "catch,"  which  is  explained 
by  the  fact  that  plain  or  hardened  steel  squares  are  rated  by 
the  length  of  blade  measured  Inside,  that  is  from  the  stock, 
while  in  graduated  squares  the  whole  length  of  blade  is  taken 
as  a  selling  dimension. 

I  have  endeavored  to  prepare  a  comprehensive  list  showing 
the  numerous  ways  in  which  machines  and  appliances  are 
listed,  the  principal  dimension  being  stated  in  each  case, 
with  an  alternative  when  there  is  one.  Some  little  confusion 
is  caused  in  this  latter  direction,  not  only  by  the  practice  in 
different  countries,  but  by  a  want  of  agreement  among 
manufacturers  or  users.  In  some  cases  a  portion  of  the  ma- 
chine is  measured  for  the  principal  dimension;  in  others, 
the  maximum  stroke  of  a  working  portion;  and  in  still  others, 
the  maximum  size  of  the  work  that  can  be  admitted.  The 
reasons  for  these  apparently  stupid  differences  are  clear  after 
a  little  study.  Obviously,  in  certain  kinds  of  work  the  stroke 
or  area  covered  by  a  tool  is  the  vital  consideration,  when 
there  is  no  limit  to  the  size  of  the  work  that  can  be  accom- 
modated on  the  machine;  but  in  other  cases  a  definite  restric- 
tion is  put  upon  the  length  and  breadth,  and  perhaps  depth,  of 
the  piece  tooled,  and  this  is  taken  as  the  most  convenient 
medium  for  indicating  the  size  of  the  machine  to  the  pur- 
chaser. In  certain  cases,  the  particular  dimensions  of  the 
work  may  be  ignored,  and  the  capacity  of  the  machine  be 
stated  by  what  sized  hole  it  will  drill,  or  broach,  or  grind. 

Some  specialized  types  of  machines  have  no  really  vital 
dimension,  either  because  they  are  so  special,  or  because  they 
have  never  been  made  in  more  than  one  size,  or  perhaps  in 
two  sizes  which  have  always  been  designated  by  No.  1  or  No. 
2  so  that  all  users  understand  this  notation.  Numbers  are 
used  in  other  cases  by  manufacturers  to  denote  a  series  of 
machines  or  tools,  simply  for  convenience  of  cataloguing  and 
ordering,  and  generally  they  bear  no  relation  to  other  manu- 
facturers' sizes  of  similar  numbers.  But  an  exception  occurs 
in  certain  well-defined  types  of  machines,  existing  in  more  or 
less  standard  forms.  Column-and-knee  milling  machines  may 
be  mentioned  specifically,  since  there  is  close  agreement  in 
the  three  vital  dimensions  of  such  machines  of  a  given  num- 
ber, built  by  various  makers.  Standard  tapers,  or  wire-gage 
sizes  are  another  example  of  uniformity  by  numbering  or 
lettering,  so  that  it  is  sufficient  to  specify  a  number  or  letter 
size  in  a  gage,  and  thus  indicate  a  particular  dimension  of 
gage,  or  reamer,  or  tap,  without  the  necessity  for  remarking 
its  actual  size  in  inches  or  millimeters. 

LATHES 
Machine  How   Sized 

In   American    nomenclature:     by 
Engrne  Lathes  and  all  other  not  \^^  „  swing      over      the      bed. 

specined    below:  I"    Briti.sh    nomenclature:     by 

the  height  of  centers  from  top 
of  the  bed. 
Maximum  diameter  of  work  ad- 
mitted. 


How  Sized 

Swing  over  bed.  (This  is  often 
a  few  inches  in  excess  of  the 
listed  size.)  Or  diameter  of 
faceplate. 

Swing    (American    practice). 

Height  of  centers  (British  prac- 
tice). 

Screw   Machines  (Wire  Feed):  ^"turned  ^^^^''"^       ^^'       '''"^''' 

By     standard     chuck     capacity, 
and      sometimes      by      length 
turned   as  well. 
Maximum     diameter     admitted, 
i.e.,   "swing." 

Boring   and   Turning    Mills  With       The    two    dimensions,    as    10-16 
Movable  Housings:  feet     or     20-30     feet     indicate 

housings  forward,   and  moved 
back,  respectively. 

PLANING    MACHINES 

Length,  width  and  height 
planed.  (Listed  briefly  by 
width,  i.e..  a  4S-inch  machine 
takes  that  dimension  between 
the  housings.) 
Portable  Planing  or  Slotting  Ma-  ,  n,  «  »  , 
chines:  Length  of  stroke. 

By      the      range      of     capacity. 
Length,      width      and      height 
covered  by  the  tool. 
Side- Planers    (Richards'    type):         Stroke  and  width  planed. 

Length    of    planing    stroke    and 
Vertical  and  Horizontal  Planers-  length      of      slotting      stroke, 

vertical  ana  i-iorizoniai  Hianers.  (There  is  no  limit  to  the  size 

of  work  that  can  be  admitted.) 
Plate- Edge    Planers:  Length    planed. 

SHAPING,   SLOTTING,   KEYSEATING,   AND   FILING   MACHINES 
Shapers:  Length    of    stroke. 

Shapers,  traveling-head  type:  Stroke  by  length  of  feed. 

Length    of    stroke.      (The    listed 
cinttinn    iu.,,.kinoc.  size  is  often  exceeded,  especi- 

Slottmg    Machines:  ^„y     ^^     ^^^^.     shapers     and 

Blotters,   by  ^   inch  or  1  inch. 
Length  of  stroke.     Occasionally 


Machine 
Driving   Wheel    Lathes: 

Turret    Lathes: 


Automatic    Screw    Machines 
Boring   and  Turning   Mills: 


Ordinary    Planing    Machines: 


Open-Side     Planers     fWith     one 
upright): 


Keyseaters: 

Keyseaters  for  Shafts: 
Filing   Machines: 


by  the  maximum  dimensions 
of  the  keyway  slotted. 

SometiiTies  by  maximum  di- 
ameter of  shaft  taken. 

Length   of  stroke. 


SAWING    MACHINES 


Cold    or    Hot    Circular    Sav 


Metal     Band-Saw    Machines: 


Hack-Saw  Machines: 


Diameter  of  saw.  Sometimes 
maximum  capacity  of  ma- 
chine for  sections,  square  or 
special. 

Sometimes  diameter  of  saw 
pulleys.  Or,  distance  from 
blade  to  gap  of  frame. 

Size  of  cross-section  of  material 
representing  maximum  ca- 
pacity. 

Length  of  stroke. 


Jig-Sawing    Machines: 

DRILLING    AND    BORING    MACHINES 

Diameter  admitted.    (The  actual 
upright      or      Column       Drilling  V'l^.^^^'^}}!,^'^- )^i\ 


Machines: 
Radial    Drilling    Machines: 

Sensitive    Drilling     Machines: 
Hand    Bench    Drilling    Machines: 

Horizontal     Boring     Machines: 


Car-Wheel     Boring     Machines: 

MILLING   MACHINES 
Lincoln  Milling  Machines: 


a  2S-inch  machine  may  drill 
to  the  center  of  a  29-inch 
circle.) 

Distance  from  face  of  column 
to  center  of  spindle  when  at 
maximum  radius. 

Swing.  Or  occasionally,  the 
maximtim  size  of  hole  is  taken 
as  a  list  dimension. 

Maximum  diameter  of  hole 
drilled. 

Usually  by  diameter  of  spin- 
dle. Occasionally  the  area  of 
the  working  surface  of  table 
is  given  as  a  rating  dimen- 
sion. 

Maximum  diameter  of  wheel  ad- 
mitted, measured  on  the  tread. 


Pulley    Lathes: 


13   Forester   Ave..    Bath,    England. 


Column  and    Knee   Machines: 

(Plain   or  llnivers:il) 
Vertical    Spindle    Machines: 


Profiling    Machines: 
Rotary    Planers: 


Traverse,  and  lateral  adjust- 
ment of  table. 

Range  of  table  movements — 
longitudinal,  traverse  and 
vertical.  (Ex.ample,  34  inches 
by  9  inches  by  20  inches.)  In 
some  vertical-spindle  ma- 
chines, the  table  area  alone  is 
stated. 

Working  surface  of  tabic. 

Diameter  of  cutter-head  over 
tools. 
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Machine 
Keyway    Milling    Machines: 


Circular    Milling    Machine.: 

Piano-Milling    Machines:         i 
Duplex     Milling     Machines:   i 

Screw    Milling    Machines: 
Twist    Drill    Milling    Machines: 
Screw  Slotting   Machines: 


How  Sized 

Maximum  width,  depth,  and 
length  of  slot  in  one  cut. 

Maximum  diameter  of  shaft  ad- 
mitted. 

Largest  diameter  milled.  Oc- 
casionally, the  distance  from 
center  to  center  of  the  work- 
spindle  and  cutter-spindle  is 
specified. 

Table  area.  Or  range  covered 
by  spindles. 

Diameter  by  length  of  work 
threaded. 

Maximum  diameter  and  length 
fluted. 

Largest  diameter  of  .screw  n- 
ceived. 


GRINDING   MACHINES 


Cylindrical    Grinding    Machines: 
(Plain  or  universal.) 


Surface    Grinding    Machines: 


Hole  Grinding  Machines: 

Ring  Grinding  Machines: 

Disk  Grinding  Machines: 

Tool  Grinding  Machines: 


(Phii 


St.) 


Diameter  and  length  admitted. 

Longitudinal  and  transverse 
feed,  and  height  received.  In 
some  cases  only  the  table  area 
is  stated,  or  the  diameter  of 
the   wheel   employed. 

Maximum  swing  for  work.  Or, 
diameter  by  length  of  largest 
hole  dealt  with. 

Maximum  diameter  of  ring 
ground. 

Diameter  of  disk. 

Diameter  of  grinding  wheel. 


Tool    Grinding    Machines: 
(Wiih     mecli:ini<:il     control     for 
lathe    and    planer    tools,    etc.) 

Cutter  Grinding    Machines: 

Twist    Drill 


nding    Machines: 

Circular-Saw     Sharpening      Ma- 
chines: 

Polishing    Heads: 

Swing-Frame  Grinding  and   Pol- 
ishing   Machines: 
Lapping    Machines: 
Portable   Grinding    Machines; 


Gear-Cutting   Machines: 
Rack-Cutting   Machines: 
Tooth-Rounding    Machines: 
Centering    Machines: 
Cuttlng-Off   Machines: 
Bolt  Cutters:  . 

Tapping    Machines:  ' 

Straightening    Presses: 
Plate-Bending   Rolls: 

Punching      and      Shearing      Ma- 
chines: 
Bending   Machines  for  Sections: 
Broaching    Machines: 

Steam    Hammers:  ' 
Drop   Hammers:      • 
Sheet- Metal    Presses: 
Hydraulic     Riveting     Machines: 
Blow  or  Spinning  Type   Riveting 

Machines: 
Hydraulic   Wheel    Presses: 
Valve   Reseaters: 


Largest  diameter  of  cutter  ad- 
mitted, and  length  between 
centers. 

Minimum  to  maximum  diameter 
of  drills. 

Maximum  di.ameter  of  saw 
ground. 

Height  from  base  to  center  of 
spindle. 

Size  of  wheel  or  buff  carried. 
Diameter  of  copper  disk. 
Diameter  of  wheel. 

MISCELLANEOUS    MACHINES 

Maximum  diameter  and  width 
of  face  admitted. 

Length  of  rack  and  width  of 
face  accommodated  at  one  set- 
ting. 

Maximum  diameter  of  gear 
swung. 

Maximum  diameter  of  bar  cen- 
tered. 

Maximum  capacity  for  bars. 

Maximum  diameter  of  screw- 
threads  produced. 

Maximum  diameter  and  length 
of  shaft  dealt  with. 

Maximum  thickness  and  length 
of  plate  taken. 

Maximum  thickness  of  plate 
punched  or  sheared. 

.'!izc  of  section  dealt  with. 

Jfaximum  capacity  for  square 
holes. 


Weight  of  falling  parts. 

I^troke  of  ram. 

Pressure  In  tons. 

M.TxImiim      diameter      of     rivet 

riosed. 
Maximum  sl^p  of  wheel  taken. 
Maximum      diameter      of      se.it 

faced. 


Marking   Machine*: 

(For  rollInK  nnme.q  on  tools,  etc  ) 


Maximum   length   dealt    with 
MACHINE   ATTACHMENTS  AND   FITTINGS 
Tapping    Attachments: 


Index  Centers: 

Faceplate    Jaws: 
Ball-Turning   Rests; 

Boring-Bars: 

Facing- Heads    for    Boring. Bars: 

AnglePlates: 

Portable      Tables      for      Various 

Machines: 
Sleeves    or    Sockets    for    Taper. 

Shank     Drills,    etc.: 

Taper    Arbors   for   Chucks: 


Mnximum   size  nf  tap  driven,   or 

minimum    to   m.aximum. 
Diameter  swung  over  table.     (I.x 

slightly    In    excess    of    slated 

size.) 
Length  of  body. 
Maximum    diameter    of    sphere 

turned. 
Diameter  of  bar;   or,   maximum 

capacity  for  boring. 
Maximum  diameter  faced. 
Length:    or   length,    height,    and 

width  of  base. 

The  area  of  the  working  surface. 

No.  of  Morse  taper:  or  tapers  If 

outside  and  Inside. 
Size  of  taper;   or  tapers   If  ends 

differ. 


Tools  for  Turning,  Planing, 
Shaping,    Etc.: 

Cuttlng-Off  Tools: 

Chasing  Tools  for  hand  or  slide- 
rest: 

Chasers  for  threading  tools  or 
fitting  in  dies  or  die-heads; 

Box-Tools: 

Hollow  Mills: 

Hollow  Mills  with  inserted 
blades: 

Knurling  Tools: 

Hack-Saw   Blades: 

Fret-Saw    Blades   for    Metal: 
Grinding    Wheels: 

Cup   Form    Grinding   Wheels: 


Lathe    Chucks, 
four  jaws: 


Valve   Chucks: 
Drill   Chucks: 
Elliptic      Chucks 
ehu.ks) : 

Magnetic  Chucks: 


ith     three     or 


(called      oval 


;D    in     MACHINES 

How  Sized 

.^ize  of  shank,  i.e.,  1  inch 
square,  or  1  inch  by  H4  inch. 
Length  is  sometimes  specified. 

Thickness  of  blade. 

Size  of  screw  and  number  of 
threads. 

Pitch,  or  number  of  threads  per 
inch. 

Ma.ximum  capacity. 

Diameter  cut. 

Maximum  diameter  cut. 

Diameter  of  knurling  wheel. 

Distance  from  center  to  center 
of  holes.  Sometimes  total 
length  is  taken  instead,  par- 
ticularly in  the  longer  blades. 

Total  length  (no  holes). 

Diameter  by  width. 

Diameter  by  width  by  thickness 
of  rim. 


Usually  the  diameter  of  the 
body.  Their  holding  capacity 
usually    exceeds    this    slightly. 

Length  of  body,  or  diameter  if 
round.  Their  capacity  Is 
roughly  one-half  the  diameter. 

Diameter  (or  length)  of  body. 

:vraximum  capacity. 

Largest  size  of  ellipse  turned, 
i.e.,    major    and    minor   axes. 

Diameter  of  holding  face.  Or 
length  by  breadth  in  rec- 
tangular types. 


DRILLING    AND    ALLIED    TOOLS 
Flat,    Twist    or    Fluted    Drills 


milli- 
gage    or 


Chucking    Drills: 
Four-Lipped    Boring   Tools: 

Countersinks: 


Counterbores: 
Reamers: 

Adjustable    Reamers: 

Taper  Reamers: 
Taper-Pin   Reamers; 

Locomotive   Taper    Reamers: 

Bit- Brace   Taper    Reamers: 

Pipe  Reamers: 
Flue-Hole  Cutters: 
Washer  Cutters: 


Diameter     in     inches     ( 

meters:     or    size    by 

letter  number. 
These   are   often    under   size    I'l- 

stead  of  to  exact  diameter,   to 

allow   for  reaming. 
Largest    diameter. 
Diameter   of   body    by    diameter 

of  drill. 
Diameter  of  pilot  or  guide,  and 

of  cotinterbore.      (In   standard 

screws  it  is  sufficient  to  state 

the    diameter   of   the   screw.) 
Some    are    made    slightly    under 

size,   to  be  followed  by  a  fin- 
ishing tool. 
Minimum    and     maximum    sizes 

are    stated    when    the    blades 

have   consider;iblc   range. 
No.  of  taper,  Morse  or  B.  &  S. 
No.    of    taper,    or    diameter    at 

small  end. 
Diameter    at    small    end,    or    hi 

inch  from  small  end. 
Diameter,      measured      V4      inch 

from  large  end. 
Range  of  capacity  for  pipes  from 

minimum  to  maximum. 
Minimum  to  maximum  diameter. 
Largest  diameter  cut. 


MILLING    CUTTERS 


Ordinary    Milling    Cutters: 
Angular   Cutters: 
Convex  and   Concave  Cutters: 
Cornering  Cutters: 
Cutters  for  Fluting  Twist-Drills, 
Taps,   or    Reamers: 

Screw. Slotting    Cutters: 


Gear-Cutting    Cutters: 


Diameter. 

Largest  diameter. 

Diameter  of  circle   milled. 

Uadius  of  circle  milled. 

Usually  by  the  diameter  of  the 
blank  to  be  fluted. 

Thickness  In  decimal  sizes,  or  by 
wire-gage    sizes. 

By  the  pitch  (diametral  or  cir- 
cular) dealt  with.  (Cutlers 
have  numbers  by  which  the 
various  pitches  can  bo  or- 
dered.) 


TAPS  AND   DIES 


Taps  and   Dies: 


Machlne-Screw  Taps: 
Mud-Plug   or   Washout   Taps: 


Hobbing      Taps       (for 
threads   In   split   dies): 


Pipe  Taps; 


Dle-Heads: 


Diameter  of  thread.  ("Over 
sixe"  taps  are  from  1/64  Inch 
to  1/32  inch  larger  than 
standard.) 

.'Jpeeined  by  numbers  of  .screw 
gage   sizes. 

Specified  by  numbers  corre- 
sponding to  taper  plugs. 

Are  the  whole  depth  of  one 
Ihreail  over  standard  size. 
•  Those  for  cutting  the  threads 
In  VVhIlwnrlh  Ihrec-dle  slocks 
are  double  the  depth  of 
thread  larger   In   diameter.) 

Listed  by  bore  of  pipe,  but  are 
netuall.v  equal  to  the  nominal 
diameter  outside  the  pi|>e. 

Largest  di.imeter  to  be  threaded. 


February,  1915 


MACHINERY 


489 


riLES    AND    SCRAPERS 
Machine  How   Sized 

Ordinary    Files,    also    Scrapers:  Length,  excluding  tang. 

Riffle   Files:        I 

Needle   Files:      -  Length  over  all. 

Machine  Files:! 
Rotary   Files:  Diameter. 


Machine 
Trammel    Points; 
Surface-Gages: 


How  Sized 

Size  of  cross-section  of  bar  they 

are  used  on. 
Height  of  spindle. 


Bench  Vises: 
Machine  Vises: 
Tube  Vises: 
Pin  Vises: 


VISES 

Width  of  jaw. 

Width     of    jaw    by    amount     of 

opening. 
Minimum  to  maximum  capacity. 
Maximum   capacity. 


Wrenches,  Pin  or  Hook  Type: 
Wrenches,   Face: 


TOOLS    AND    APPLIANCES 
Ordinary   Wrenches:  Size  of  bolt  or  bolts  fitted. 

Wrenches  for  Square- Head  Set-       gj^g  ^f  set-screw  fitted. 
Screws: 

Size  of  circle  they  fit  on. 
Distance,    center    to    center    of 
pins. 

,,,         .         _  Size  or  sizes  of  taps  taken.    Or 

Wrenches,  Tap:  length   of   wrench. 

Wrenches,    Adjustable   Tap:  Maximum  size  taken. 

Screwdrivers:  Length    of    blade    (usually). 

Ratchet  Braces:  Length  of  handle,   i.e.,   "throw." 

_        ,    J   „  Sweep    described    by    center    of 

Cranked   Braces:  j^^^iJug 

Drilling  Posts:  Height  by  diameter. 

Geared   Hand-Drills:  Chuck  capacity. 

Tube  Expanders:  Size  of  tube — external  diameter. 

Pipe  Cutters:  Maximum  diameter  of  pipe  cut. 

Hacksaw    Frames:  Length  of  blade  received. 

,,     ,            ^                A,j.  1   L.,              Minimum  to  maximum  length  of 

Hacksaw  Frames,  Adjustable:  blade 

Soldering    Iron    or    Bits:  Weight  of  copper  in  bit. 

Cutting    Pliers    and    Nippers:  Total  length. 

Bolt   Croppers:  ^c'rlpped.  ^""^^'^"        °'        ''°" 

Blacksmiths'   Tongs:  Length. 

Blacksmiths'  Anvils:  Weight. 

Blackcmiths'    Mandrels:  Diameter  of  base  by  height. 

Maximum       weight       of       rail — • 
— pounds  per  foot. 
Vise  Clamps:  Width. 

Steel   Clamps:  Width  of  opening  of  jaws. 

^"J'^f^l^'L  Zf^!^.l?S,^T^L^"^^-       Minimum    to   maximum   height, 
wedge,  or  serrated  types; 

Maximum   capacity.     In  certain 
Lathe  Carriers:  jaw    types,    by    minimum    to 

maximum  capacity. 
Diameter   (which  is  stamped  at 
large  end). 

Expanding   Mandrels:  Minimum   to   maximum   range. 

Mandrel  Presses:  Largest  diameter  admitted. 

Oil-Cans:  Capacity. 

Locomotive  Oilers:  Length. 

Capacity   in   quarts   per   minute 
Oil-Pumps:  (at  specified   number  of  revo- 

lutions per  minute). 
Lead- Melting    Ladles:  Diameter  of  bowl. 

Length.      Or   length,    width    and 

thickness.      (Tapered  slips  in- 

Oil-Stones:  volve  additional  dimensions  to 

indicate      the      size      at      the 

smaller  end.) 


Rail   Benders: 


Lathe  Mandrels: 


PERCUSSIVE  TOOLS 

Weight  in  otmces  or  pounds. 
Rawhide     Mallets     or     Boxwood       q^  specified   by   diameter. 

Hammers:  * 

Set-Hammers  and  Flatters;  Area  of  working  face. 

Fullers:  Size   of   rounded   working   face. 

Swages:  Size  of  recess. 

By    weight,    or    size    of    cross- 
section   plus  length. 
Diameter.     (Are  slightly  larger, 
by      an      amount      stated      in 


Han 


Cold   Chisels: 


Punches: 

Center-Punches: 

Automatic     Center-Punches: 
Bell-Centering   Punches: 
Steel    Drill    Drifts; 

(Foi-  *'Xtracting  drills  from 
spindles  and  sockets.) 


decimals,     than     the     nominal 

diameter  of  rivet.) 
Length.        Diameter      at      point 

sometimes   stated. 
Length  and  diameter  of  body. 
Maximum  capacity. 

By  number  of  socket. 


LEVELING    AND  TESTING   APPLIANCES 

Surface-Plates  and  Marklng-Out       Area    of    surface    =    length    by 

Tables;  breadth. 

Straightedges:  Length. 

Spirit- Levels:  Length  of  base. 

Plumb-Bobs:  Weight. 

SCRIBING  TYPE   OF  TOOLS 

Dividers;  T^ength  of  legs. 

Scrlbers:  J-ength. 

Scratch-Gages:  Length  of  beain. 


CALIPERS    AND    GAGES 

By    length    of    legs.       (The    ca- 
pacity     is      about      one-third 
more.) 
Calipers,   outside   and    inside:  An   exception   occu'-s  when  out- 

side calipers  are  rated  by  the 
diameter    of    shaft    they    will 
caliper. 
Ma.ximum       opening       between 

jaws. 
The    range     from    minimum    to 
maximum.     In   English  meas- 
ure,    diametral     pitch,     or     in 
metric  measure. 
Width  gaged,  or  from  minimum 
to      maximum,      by      0.001      or 
0.0001  inch,  or  0.01  millimeter. 
Screw-Thread    Micrometer   Cali-        Width  of  opening  and  range  of 
pers:  pitches  covered. 

Maximum     capacity,     which     is 
Beam   Micrometer  Calipers:  less  for  round  work  owing  to 

contact  with   beam 
Micrometer  Heads:  Travel  of  spindle. 

Inside    Rod    or    Tubular    Gages:        Range   from  minimum   to  maxi- 
( Ordinary    or    micrometer.)  mum. 

MISCELLANEOUS    GAGES 

Standard   and   Tapping   Gages: 


Slide  Calipers:       I. 
Caliper    Squares:  I 


Gear-Tooth    Calipers: 


Micrometer  Calipers: 


Range  of  sizes  from  minimum  to 
maximum. 

By  the  taper  number. 

By   the   range   of  pitches. 

By  numbers  covered,  as  from 
1-30,   or  1-36. 

By  letters,  from  A-Z,  or  num- 
bers, 1-70. 

The  lange  of  thickness  of  the 
leaves.  Varying  by  0.001  inch, 
or  l/50th  or  0.01  millimeter. 

RULES,  SQUARES,  AND  BEVELS 

Length    of    graduated     portion. 
The  width  also  is  specified  in 
the    case    of    "narrow"     steel 
rules. 
Steel    Squares,    graduated:  Total  length  of  blade. 

Steel  Squares,  plain  or  hardened:       Length  inside  of  blade. 
Steel   Squares,  large  cast  ribbed 

squares    for    testing    machine       Length  of  long  side, 
tools: 
Combination     Squares:  Length  of  blade. 

Set-Squares    or    Triangles:  Length   of  longest   side. 

Length  of  blade,  measured  from 
the  working  face  of  head. 
Center-Squares:  Length  of  blade. 

Bevels:  Length  of  blade. 


Morse    Taper    Gages: 

Screw  Pitch  Gages: 

Wire   Gages: 

Wire   and   Twist-Drill   Gages: 

Thickness  or  Feeler  Gages: 


Rules: 


Steel  T-Squares: 


Attention  is  called  in  the  Engineering  Record  to  the  fact 
that  a  tunnel  has  been  built  in  Baltimore  which  pays  for  its 
own  construction.  Through  this  tunnel  will  flow  Jones'  Falls, 
a  small  stream  running  through  the  heart  of  Baltimore,  and  it 
will  thus  bury  an  open  sewer  which  has  been  an  eye-sore  to 
the  city.  The  remarkable  feature  about  the  improvement  is 
that  although  it  costs  $2,000,000  and  is  for  general  public  use. 
for  which  no  direct  charge  is  made,  it  will  eventually  cost 
the  city  nothing,  because  over  the  stream  a  new  north  and 
south  street  running  from  the  heart  of  the  business  district 
to  the  railroad  depots  has  been  created,  and  the  back  lots  of 
the  properties  adjoining  the  old  stream  have  thus  been  con- 
verted into  valuable  lots  for  business  purposes,  facing  this 
broad  new  boulevard;  the  increased  taxes  thus  derived  by  the 
city  will  pay  the  interest  on  the  bonds  necessary  for  the  con- 
struction of  the  tunnel,  and  will  probably  give  a  surplus  which 
would  be  enough  to  create  a  sinking  fund  to  redeem  the  bonds. 
It  is  apparent,  however,  that  Baltimore,  like  all  other  Ameri- 
can cities,  was  not  awake  to  the  opportunity  of  paying  for 
the  improvement  not  only  by  the  increased  taxation  in  the 
future,  but  by  the  increase  of  the  value  in  the  land  immedi- 
ately created.  If  this  or  any  other  city,  through  general  ex- 
penditures causes  an  increase  in  the  value  of  the  land  along 
a  thoroughfare,  why  is  the  city  not  entitled  to  this  increased 
value  created  solely  by  the  efforts  of  the  city  as  a  whole,  and 
in  no  way  created  by  the  efforts  of  any  individual  land  owner? 
*     *     * 

Bismuth  bronze  is  an  alloy  which  contains  69  per  cent 
copper,  21  per  cent  zinc,  9  per  cent  nickel  and  1  per  cent 
bismuth,  with  traces  of  tin.  This  alloy  may  be  considered  a 
low-grade  German  silver. 


490 


MACHINERY 
SNAPSHOTS  ON  THE  ROAD 


February,  1915 


SOME    NOTES    PICKED    UP    AT    RANDOM    BY    MACHINERY'S     FIELD    SERVICE    EDITORS 


— "from   the  courteous  well-informed 
superintendent" — 


The  traveling  editors  of  mechanical  journals  meet  all 
classes  of  shop  managers,  from  the  courteous,  well  informed 
general  superintendent  to  the  working  proprietor  in  greasy 
overalls       and       what-the- 


d  e  V  i  1  -  d  o  -you-want  air. 
While  it  might  seem  im- 
possible that  such  differ- 
ences in  management  ideals 
could  exist  in  manufactur- 
ing lines  closely  allied 
and  in  many  cases  highly 
competitive,  it  is,  never- 
theless, true.  They  meet 
the  genial  manager  who  is 
glad  to  see  the  visitor,  who 
always  has  something  in- 
teresting to  show  and  talk 
about,  whose  plant  is  open 
for  inspection  at  any 
time,  and  then  perhaps  in 
the  next  shop  is  encount- 
ered his  opposite  w  h  o 
meets  all  strangers  with  suspicion  if  not  insult;  he  has  noth- 
ing to  show  and  apparently  cares  nothing  about  what  is 
going  on  in  the  mechanical  world.  If  he  ever  reads  a  trade 
paper  the  fact  is  concealed  or  credit  is  grudgingly  given. 

Between  the  ideal  shop  superintendent  and  the  narrow- 
minded  boss  are  many  managers  of  varied 
characteristics  but  all  are  eager  to  make 
two  dollars  where  one  is  being  made  now. 
In  the  following  notes  which  will  be  pub- 
lished month  by  month,  it  will  be  shown 
how  the  representatives  of  M.\cni>ERY 
have  been  of  service  in  the  field,  the  intent 
being  to  impress  on  managers  generally 
that  modern  engineering  has  many  phases, 
not  the  least  of  which  is  intelligent  and 
aggressive  publicity  work. 

A  shop  not  a  thousand  miles  from 
Elmira,  N.  Y.,  makes  steel  specialties.  It 
is  not  large;  perhaps  twenty-five  is  the 
total  number  of  employes  in  the  machine 
shop  and  foundry  together.  It  could  hardly 
be  called  a  growing  concern,  except  in  a 
backward  sense;  it  is  said  that  the  number 
of  men  have  increased  inversely  with  the 
number  of  years  it  has  been  in  busi- 
ness. Throughout  is  every  evidence  of 
decadence. 

The  old  man  who  runs  the  concern  is  of  the  old  school, 
and  his  two  sons  who  are  now  taking  hold  of  the  business 
are  following  in  the  same  footprints— or  ruts.  A  visitor  to 
this  shop  is  somebody  who  never  existed,  for  no  visitors  are 
allowed.  The  old  man  admits  that  he  has  no  secret  work 
or  special  method.s.  but  he  simply  "doesn't  believe  in  al- 
lowing visitors  In  the  shop."  He  admits  that  he  has  visited 
other  shops  with  Interest  and  that  he  has  obtained  valuable 
Ideas  from  the  mrehanical  papers,  but  with  him  the  rule  of 
publicity  works  only  one  way. 

This  man  Is  representative  of  a  class  who  have  not  yet 
realized  that  the  editorial  visitor  would  gladly  give  thorn 
many  good  suggestions  and  Ideas;  that  because  of  his  travel- 
ing he  has  seen  the  latest  things  In  shop  practice  and  Is 
able  to  answer  or  suggest  answers  to  many  troublesome  prob- 
lems that  confront  the  shop  manager. 

And  speaking  of  hospllallly,  this  old  man's  shop  reminds 
us  of  another  concern  In  New  York  state  because  It  la  so 
different.  At  this  latter  shop,  an  editor  called  recently  and 
was  received  In  quite  a  different  way.  After  having  been 
shown  some  of  the  different  Jobs  that  were  going  through, 
the  freemasonry  that  exists  between  mechanics  In  gen- 
eral   brought    out    the    fact    that    the    visitor    knew    of   other 


ways  of  producing  the  same  result  at  less  cost.  It  was  from 
this  visitor  that  the  proprietor  obtained  a  suggestion  on 
which  he  started  to  act  at  once. 

And  that  suggestion  might  interest  others.  It  concerned 
the  working  of  fiber  for  making  thumb-screws.  The  ordinary 
way  of  making  a  fiber  grip  thumb-screw  is  to  turn  the  fiber 
and  the  steel  insert,  and  force  the  insert  into  place.  The 
new  way  of  doing  it,  however,  is  to  make  the  insert  first, 
place  it  in  the  die  with  a  ring  of  fiber  and  press  the  fiber, 
upsetting  it  so  as  to  flow  around  the  insert  and  fill  up  the  cor- 
rugations in  the  die  that  form  the  knurl  on  the  outside  of 
the  fiber.     It  works  fine. 

On  account  of  the  workmen's  compensation  law,  the  sub- 
ject of  guarding  machinery  is  important  in  the  factories  of 
Xew  York  State.  The  requirement  to  safeguard  machinery 
receives  all  sorts  of  receptions  from  shop  managers.  There 
is  the  man  who  sees  the  wisdom  of  the  measure  and  the  other 
who  "has  been  running  that  shop  for  thirty  years  and  can't 
see  now  the  necessity  of  guarding  the  machinery."  Of 
course  he  had  lots  of  accidents  but  they  were  all  due  to  "the 
carelessness  of  the  workman."  While  safeguarding  ma- 
chines may  be  costly  work  at  the  start,  it  certainly  pays  well, 
and  benefits  are  realized  immediately  in  the  lowered  rate  for 
insurance  granted  to  the  well  guarded  shop.  There  is  one 
enterprising  manager  in  this  state  employing  publicity  to 
educate  his  employes  in  accident  prevention.  To  circulate 
in  this  factory,  which  is  a  large  one,  a 
bulletin  is  gotten  out  every  month  to  give 
the  news  of  the  factory  and  to  cultivate 
class  spirit.  Special  prominence  is  given 
to  any  cases  of  accident  prevention 
brought  about  by  employes  who  have  given 
special  attention  to  the  rules.  Quite  often 
the  picture  of  the  man  who  prevented  the 
accident  is  used  and  all  the  details  of  the 
case  are  held  up  in  the  limelight.  It  is 
just  one  more  instance  of  the  value  of 
publicity. 

One  of  the  good-sized  motor  car  plants 
of  the  Middle  West  that  turns  out  about 
fifty  cars  a  day,  was  buying  its  transmis- 
sion gear  blanks,  and  the  superintendent 
had  come  to  the  conclusion  that  the  shop 
could  mMke  them  at  lower  cost.  But  after 
figuring  on  equipment  it  was  found  that  in 
order  to  install  a  forge  plant  capable 
of  handling  this  work,  the  outlay  would 
bo  large  and  very  little  profit  would  be  realized  on  the 
investment.  So  he  was  looking  around  for  a  different 
method  of  manufacture  than  that  which  required  the  use  of 
steam  hammers. 

About  this  time  an  editorial  representative  of  M.vchixeht 
called  on  this  concern, 
and  in  talking  the 
matter  over  with  the 
superintendent  sug- 
gested a  way  of  forging 
these  gear  blanks  which 
was  not  only  faster 
than  the  steam  ham- 
mer method  but  was 
cheaper  and  better.  The 
superintendent  saw  Its 
advantages  at  once  and 
immedintely  wrote  for 
quotations  on  the  neces- 
sary equipment,  and 
soon  after  Installed 
It. 

The  Improved  method 
consists     In     taking     a 
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bar  of  alloy  steel  about  two  inches  In  diameter,  heating  it  to 
a  white  heat  in  the  furnace,  and  then  placing  it  in  the  impres- 
sion of  a  forging  machine  die,  where  with  three  blows  of  the 
machine  a  gear  blank  is  completed  at  the  rate  of  about  1200 
in  nine  hours.  The  production  was  about  double  that  which 
could  be  turned  out  under  a  steam  hammer.  Instead  of  using 
a  rectangular  bar  for  making  the  gear  blanks  and  wasting 
considerable  stock,  a  round  bar  was  used  and  no  stock  at  all 

was  wasted.  The  metal 
punched  out  to  form  the 
hole  was  pushed  back  to 
form  an  integral  part  of 
the  bar  and  was  worked 
into  the  next  gear  blank. 
In  making  a  rear  axle 
housing  of  the  full-float- 
ing type,  another  auto- 
mobile concern  was  press- 
ing it  out  of  14-inch  sheet 
steel,  making  it  in  two 
parts,  divided  in  the  cen- 
ter, and  then  was  punch- 
ing holes  in  these  parts 
and  riveting  the  two 
members      together.        It 


"He   had   lots   of   accidents   but   they 

were   all  duo  to   the   carelessness 

of   the   workmen." 


was  found  upon  figuring  out  the  shop  operations  that  this 
was  a  rather  expensive  way  of  handling  the  work,  and  the 
superintendent  in  talking  with  the  editor  was  told  that 
this  work  could  be  handled  by  an  electric  welding  machine. 
To  him  this  operation  appeared  to  be  impossible  of 
accomplishment  in  this  manner,  but  he  was  willing,  he 
said,  to  be  shown.  He  was  told  the  name  of  an  electric 
welding  concern  to  whom  he  could  write  for  information,  and 
was  informed  upon  receipt  of  his  inquiry  that  the  job  could 
be  welded  satisfactorily  by  the  electric  method. 
*     *     * 

ALLOWANCES  FOR  GAS  ENGINE  PISTON 
FITS* 

It  is  of  prime  importance  that  the  fit  of  a  gas  engine 
piston  in  the  cylinder  be  the  best  obtainable — sufficiently 
free  to  allow  for  the  necessary  oil  film  and  to  provide  for 
slight  distortions  in  shape  under  heat  but  still  close  enough 
to  prevent  "piston  slap."  The  condition  is  not  that  of  a 
solid  plunger  working  in  a  heavy  cylinder  of  unchanging 
form  and  copiously  lubricated,  but  that  of  a  comparatively 
delicate  piston  working  in  a  cylinder,  the  walls  of  which  are 
as  thin  as  the  designer  dares  to  make  them  and  which  is  sub- 
ject to  great  variations  of  temperature  at  different  points. 
Lubrication  must  be  held  down  to  a  minimum,  in  order  to 
conform  to  various  smoke  ordinances. 

The  question  of  the  ideal  allowance  to  make  is  considered 
apart  from  that  of  manufacturing  tolerances.  Some  en- 
gineers use  the  very  convenient  rule  of  making  the  piston 
0.001  inch  small  for  each  inch  diameter  of  the  cylinder  bore 
but  it  is  believed  that  the  following  rule  comes  closer  to 
actual  requirements:  Allow  from  0.002  to  0.0025  inch  as  a 
maximum  for  each  inch  of  cylinder  diameter  above  two 
inches.  These  allowances  are  shown  graphically  in  the  ac- 
companying chart. 

As  it  is  commercially  impossible  to  manufacture  parts  that 
are  all  exactly  alike,  due  allowance  must  be  made  for  varia- 
tions.    The   engine  builder   has   a  choice  of  three  methods: 

(1)  Putting  the  limits  on  the  drawings  and  holding  the  in- 
spection so  close  that  any  piston  will  work  in  any  cylinder; 

(2)  sorting  the  cylinders  and  pistons  according  to  size,  and 
assembling  the  large  pistons  in  the  large  cylinders  and  so 
on;  (3)  making  all  the  pistons  a  closer  fit  than  they  are  ex- 
pected to  run  with,  and  lapping  them  to  the  proper  fit,  each 
in  its  own  cylinder.  In  this  paper,  the  first  method  only — 
that  of  strictly  interchangeable  production — is  discussed. 
The  fixing  of  the  limits  to  which  the  shop  is  to  work  is  very 
important  as  it  affects  directly  the  cost  of  the  product.  The 
drawings  should  represent  what  the  engineer  expects,  what 
the  shop  will  guarantee  and  what  the  company  will  pay  for. 

•  Abstract  of  a  paper  presented  by  E.  W.  \Veav 
&  Foundry  Co..  Cleveland.  Oliio,  at  the  annual  m 
Automobile   Engineers,    January    6-7. 


Considering  the  cylinder  first,  a  permitted  variation  be- 
tween maximum  and  minimum  size  of  0.0015  inch  is  abso- 
lutely necessary — 0.002  inch  is  the  ordinary  allowance — and 
the  cylinder  must  not  be  tapered  or  out  of  round  in  any 
way  exceeding  the  given  allowance.  A  variation  of  0.001 
inch  between  the  maximum  and  minimum  for  the  piston  is 
the  usual  allowance.  If  wider  limits  are  given,  more  care 
must  be  exercised  in  assembling. 

The  head  of  the  piston  being  exposed  to  the  intense  heat  of 
the  explosion,  must  be  made  considerably  smaller  than  the 
skirt.  The  amount  is  usually  fixed  at  from  0.002  to  0.0025 
inch  small  for  each  inch  diameter. 

The  fit  of  the  piston  ring  in  the  groove  is  another  particular 
matter.  The  ring  must  be  loose  enough  to  operate  freely  but 
close  enough  to  prevent  gas  from  leaking  past.  The  minimum 
allowance  that  is  safe  is  0.0005  inch  and  the  tolerance  on 
both  ring  and  groove  must  be  given  in  such  a  way  that  this 
allowance  is  not  diminished.  The  closest  limits  that  are 
being  worked  to  commercially  are  0.0005  inch  variation  be- 
tween the  minimum  and  maximum  of  both  ring  and  groove 

width.     This  would  be  expressed  on  the  drawing  as  09495// 

0  2490" 
for  the  width  of  groove  and  o'94S5"  ^o'"  '-^^  ^'"^S.     Allowances 

must  be  made  between  the  ends  of  the  piston  ring  for  ex- 
pansion under  heat,  and  from  0.006  to  0.015  inch  is  the  usual 
amount. 

Great  care  must  be  exercised  in  making  the  fit  of  the 
piston  pin  in  the  piston,  the  proper  allowance  for  the  fit 
being  0.001  inch.  The  hole  in  the  piston,  being  reamed  or 
broached,  can  be  held  to  exact  size  or  to  0.005  inch  under 
size.  In  the  case  of  a  1-inch  piston  pin,  the  hole  in  the  piston 
should  be  dimensioned  1.000  to  0.9995  inch,  while  the  piston 
pin  should  be  dimensioned  0.9990  to  0.99S5  inch,  thus  insur- 
ing a  minimum  allowance  of  0.0005  inch  and  a  maximum 
allowance  of  0.0015  inch. 
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Allowances  for   Gas   Engine   Fits 

A  company  making  a  specialty  of  the  manufacture  of  gas 
engine  pistons  and  cylinders  for  the  automobile  trade  is 
acutely  aware  of  the  advantage  to  be  gained  by  having  an 
accepted  standard  for  the  nominal  sizes  of  cylinder  bore.  For 
instance,  with  a  nominal  diameter  of  four  inches,  one  engine 
maker  may  give  tolerances  of  ±  0.001  inch  while  another 
maker  may  give  tolerances  of  ±  0.002  inch.  These  varia- 
tions, of  course,  necessitate  carrying  special  tools  and  gages 
for  each  size  that  is  made. 

The   foregoing  limits   suggested   apply  especially  to   water- 
cooled   engines   and   are   not  recommended   for   air-cooled   en- 
gines, the  author  having  had  no  experience  with  this  type. 
*     *     * 

What  is  stated  to  be  a  record  in  ship  construction  has  been 
established  in  the  building  of  the  cruiser  Caroline,  by  the 
Cammel,  Laird  &  Co.'s  works  at  Birkenhead.  The  keel  of 
this  cruiser  was  laid  January  28,  1914,  she  was  launched 
September  21,  and  delivered  complete  on  December  17,  after 
having  passed  satisfactory  trials. 
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HISTORICAL  NOTE  ON  REYNOLDS  GIRDER 
FRAME  CORLISS  ENGINE 

In  the  class  room  of  the  College  of  Engineering,  Uni- 
versity of  Wisconsin,  Madison,  Wis.,  is  a  small  working 
model  of  a  Reynolds-Corliss  engine  built  about  twenty-five 
years  ago  by  the  E.  P.  Allis  Co.,  and  exhibited  at  the  World's 
Fair  in  Chicago.  An  article  was  recently  published  in  the 
Wisconsin  Engineer  by  E.  T.  Adams  on  the  design  of  this 
engine  of  historical  interest  from  which  the  following  ex- 
tracts were  made: 

"The  model  of  the  girder  frame  Reynolds-Corliss  engine 
recalls  a  story  of  its  design  as  told  me  by  the  designer, 
Edwin  Reynolds.  Mr.  Reynolds'  fame  as  an  engineer  rests 
chiefly  on  greater  and  bolder  undertakings  but  I  know  of  no 


Working  Model   of   Keynolds-Corliss   Engine,    1   inch  by  4   inche., 
belonging  to   College  of   Engineering,   tjniversity   of  Wisconsin 

work  which  he  did  more  characteristic  of  the  man,  or  that 
better  illustrates  the  qualities  which  mark  a  master.  I  think 
that  this  design  was  made  during  the  early  seventies.  Prior 
to  this  date,  Mr.  Reynolds  was  superintendent  of  the  George 
H.  Corliss  Engine  Works  at  Providence,  R.  I.  Mr.  Corliss 
was  at  this  time  at  the  height  of  his  fame  and  Mr.  Reynolds, 
as  his  superintendent,  held  what  was  probably  the  best  me- 
chanical position  in  the  country. 

"Mr.  Reynolds  visited  Milwaukee  to  meet  Mr.  E.  P.  Allis 
about  this  time,  and  concluded  an  agreement  to  become  gen- 
eral superintendent  of  the  E.  P.  Allis  Co.  and  to  build  up  in 
the  West  a  Reynolds-Corliss  engine  business  which  was  very 
soon  to  completely  overshadow  the  work  of  the  Providence 
plant. 

"The  E.  P.  Allis  Co.  was  at  that  time  very  far  indeed  from 
being  in  the  prosperous  condition  to  which  it  later  grew 
under  Mr.  Reynolds'  superintendency.  The  shops  were  most 
miserably  equipped  and  the  company  had  no  money.  The 
machine  shop  was  a  light  wooden  affair,  part  or  all  of  which 
had  been  bought  cheap,  floated  down  the  Milwaukee  river  on 
a  scow  and  re-erected  on  land  which  at  that  time  was  almost 
a  marsh. 

"Poor  as  the  machine  shop  was  in  tools  and  equipment  of 
every  kind,  the  foundry  was  far  worse.  It  was  situated  at  a 
short  distance  from  the  machine  shop  and  in  wet  weather 
the  space  between  was  a  morass,  almost  impassable.  Through 
this  horses  floundered  as  best  they  could,  dragging  a  "flat" 
on  which  castings  were  transferred  from  the  foundry  to  the 
machine  shop.  A  casting  lost  from  the  "flat"  in  transit  was 
lost  forever.  The  foundry  had  been  equipped  as  a  pipe 
foundry  and  a  swinging  crane  arranged  to  serve  the  pipe  pits 
was  the  only  mechanical  aid  In  the  place.  'When  I  came  to 
look  the  ground  over,"  said  Mr.  Reynolds,  'the  outlook  was 
discouraging,  for  while  the  machine  shop  could  handle  a  fair- 
sized  casting,  we  could  not  make  such  a  casting  In  the 
foundry,  neither  could  we  have  transported  it  from  the 
foundry  through  the  morass  to  the  shop  and  the  company 
had  no  money  with  which  to  provide  equipment  of  any  kind. 
The  problem  then  wos  to  design  something  which  could  be 
built  with  such  equipment.  In  tools  and  men,  as  we  had,  and 
which  could  be  sold  for  more  than   It  cost  us  to  build  It." 

"Having  decided  to  establish  himself  at  Milwaukee,  Mr. 
Reynolds  returned  East  to  end  his  connection  with  the  Corliss 


Works  at  Providence,  and  it  was  during  this  return  journey 
that  he  worked  out,  on  the  back  of  old  papers  taken  from 
his  pockets,  the  design  of  at  least  a  large  portion  of  the  en- 
gine of  what  was  to  be  the  Reynolds-Corliss  engine.  The 
frame  is  made  in  two  pieces  on  account  of  the  poor  foundry 
equipment  and  the  morass,  and  also  arranged  so  that  either 
a  right-hand  or  a  left-hand  engine  or  one  of  the  longer  or 
shorter  stroke  could  be  built  from  the  one  set  of  patterns,  a 
vital  consideration  where  money  was  lacking.  The  design 
was  marked  by  extreme  simplicity  and  the  ease  with  which 
the  variations  in  hand  or  stroke  could  be  made.  The  foundry 
was  weak  and  the  men  employed  were  in  no  sense  molders. 
Mr.  Reynolds  saw  that  there  must  be  as  few  cores  as  possi- 
ble, and  only  one  core  was  needed  in  the  frame,  that  being 
the  one  for  the  jaw  of  the  main  bearing  which  was  so  formed 
that  the  casting  would  come  right  no  matter  how  the  core 
was  set.  The  joint  in  the  frame  was  so  placed  as  to  make 
a  simple  shop  operation  suited  to  poor  equipment  and  un- 
skilled mechanics,  and  second  the  parts  were  so  placed  as  to 
give  the  greatest  stiffness  at  the  points  of  greatest  stress." 
*     *     * 

GRINDING  THE  ENDS  OF  PORCELAIN 
INSULATORS 

At  the  Schenectady  plant  of  the  General  Electric  Co.  an  in- 
teresting grinding  operation  is  performed  on  the  ends  of  large 
porcelain  insulators.  These  insulators  are  molded  and  fired; 
in  the  firing,  shrinkage  takes  place  so  it  is  necessary  that 
they  be  ground  to  bring  the  ends  to  an  exact  distance  from 
their  centers.  Therefore  the  machine  to  handle  this  work 
had  to  be  so  arranged  that  each  head  could  be  moved  inde- 
pendently and  the  ends  brought  to  a  certain  distance  from 
the  center  of  the  insulator. 

For  this  purpose,  a  special  double-head  "Diamond"  grinding 
machine  is  used  that  works  on  both  ends  of  the  insulator  at 
the  same  time.  The  insulator  is  held  as  shown  in  the  illus- 
tration, being  mounted  on  a  cradle  that  is,  in  turn,  held  on 
the  carriage  of  the  machine.  Owing  to  the  unequal  shrink- 
age of  the  porcelain  it  is  often  necessary  to  grind  as  much  as 
three-fourths  inch  from  one  end  in  order  to  bring  the  in- 
sulator to  the  right  size.  The  grinding  operation  is  per- 
formed without  lubricant  and  the  dry  porcelain  dust  is  re- 
moved by  an  exhaust  system  over  each  wheel.  The  wheels 
run  at  a  speed  of  IGOO  revolutions  per  minute.     There  is  no 


A  PorcoUtn  Grinding  Operation 

tendency  for  cracking  or  crumbling  away  at  the  edges,  and 
the  finish  is  true  and  smooth.  This  is  necessary,  as  the  in- 
sulators are  mounted  end  to  end,  and  if  they  were  not  true 
the  entire  stack  would  be  out  of  plumb. 

The  facing  off  of  the  ends  of  these  Insulators  formerly  took 
from  two  to  three  hours,  but  with  the  machine  described  the 
work  Is  done  at  an  average  of  one  Insulator  in  thirty-five 
minutes.  C.  L.  L. 

•     •     • 

The  fastest  motor  boat  In  the  world  at  present  Is  Disturber 
IV.  which  has  been  driven  at  the  rate  of  57.20  miles  an  hour 
by  two  twelve-cylinder  internal  combustion  engines.  Each 
of  the  twenty-four  cylinders  Is  r>%  by  7%  Inches,  and  the 
rating  of  the  two  engines  Is  1800  horsepower.  Each  cylinder 
has  four  spark  plugs  and  each  of  the  twelve  cylinder  engines 
Is  fitted  with  six  Bosch  two-spark  magnetos. 


LETTERS   ON   PRACTICAL   SUBJECTS 

We  pay  only  for  articles  published  exclusively  in  Machinery 


AN  UNUSUAL   LATHE   JOB 

The  accompanying  illustration  shows  the  operation  of  ma- 
chining the  bearing  on  a  davit.  This  bearing  is  made  up  of 
four  pieces  of  composition  secured  to  the  I-beam  davit  by 
rivets  and  then  machined  by  the  method  shown.  As  this 
operation  is  not  often  done,  the  average  shop  equipment  will 
be  found  to  lack  a  machine  adapted  for  doing  it.  The 
operation  was  performed  as  follows:  First,  a  14-inch  lathe 
with  a  bed  about  o  feet  long  was  selected,  and  the  legs,  head- 


Unusual  Method  of  handling  a  Heavy  Lathe  Job 

stock  and  tailstock  were  removed,  leaving  the  carriage  and 
tool-holder  intact.  Then  a  heavy  angle  plate  was  mounted  on 
the  faceplate  of  a  72-inch  lathe.  The  small  lathe-bed  was 
next  secured  to  the  angle  plate  on  the  72-inch  lathe,  and 
after  providing  the  proper  stays,  it  was  found  to  be  quite 
rigid.  The  heavy  davit  was  then  bolted  securely  to  the  car- 
riage of  the  72-inch  lathe  and  carefully  centered.  It  will  be 
noticed  that  the  top  end  of  the  davit  is  centered  and  supported 
by  the  72-inch  lathe  center.  With  everything  ready,  the  feed- 
screw was  attached  to  the  carriage  of  the  small  lathe  and 
fed  by  hand  with  the  use  of  the  gear  on  the  lead-screw.  By 
taking  several  cuts,  the  bearing  was  reduced  to  the  proper 
diameter  very  satisfactorily,  four  of  these  davits  being 
machined  in  this  manner. 

Somerville,  Mass.  N.  I.  Mosher 


LIMIT  GAGE  FOR  DISTANCE  BETWEEN  AN 
INSIDE  AND  AN  OUTSIDE  SURFACE 

In  machining  the  product  of  a  certain  carbureter  factory, 
limits  of  ±  0.001  inch  are  required  on  all  finished  surfaces. 
Ordinarily,  this  would  not  be  difficult  to  attain  but  where  the 
rate  of  production  runs  from  SOOO  to  10,000  carbureters  per 
week,  the  problem  is  far  from  being  a  simple  one.  In  de- 
termining the  accuracy  of  the  product,  both  the  machine 
operators  and  inspectors  use  limit  gages  which  enable  the 
work  to  be  handled  quite  rapidly.  In  designing  many  of  these 
gages,  little  difficulty  was  experienced,  but  one  problem  was 
encountered  which  proved  quite  difficult  to  cope  with,  and  the 
ultimate  solution  was  so  ingenious  that  it  will  probably 
prove  of  interest  to  many  readers  of  Maciiinert.  In  finish- 
ing the  part  shown  in  the  accompanying  illustration,  it  is 
required  to  have  the  distance  -I  within  0.001  inch  of  the 
specified  dimension,  this  dimension  being  the  vertical  dis- 
tance between  the  face  B  on  the  outside  and  surface  C  on 
the  inside  of  the  work.  The  odd  shape  of  the  piece  made  it 
difficult  to  produce  a  limit  gage  for  determining  the  accuracy 
of  this  dimension. 

The  method  finally  developed  consisted  of  making  a  gage 
with  a  feeler  D  which  is  carried  in  a  knurled  handle  E.  The 
gage  is  provided  with  a  work-holding  fixture  which  has  a 
ground  surface  F  on  which  the  finished  surface  B  on  the 
work  rests.    The  surface  G  at  the  top  or  head  of  the  work- 


holding  fixture  is  also  accurately  ground,  and  the  handle  E 
of  the  gage — which  is  carefully  ground  on  its  lower  surface^ 
rests  on  this  finished  head.  The  feeler  D  is  made  the  proper 
length  to  determine  whether  the  surface  C  is  at  the  proper 
distance  from  the  surface  B.  For  this  purpose,  the  top  of  the 
handle  E  in  which  the  feeler  D  is  held,  is  so  designed  that 
the  operator  merely  draws  his  finger  across  it  to  determine  if 
the  dimensions  of  the  work  are  within  the  specified  limit. 

It  will  be  seen  that  there  is  a  step  finished  on  the  top  of  the 
handle  E  which  is  0.002  inch  in  height.  When  the  work  has 
been  finished  to  exactly  the  specified  dimension,  the  feeler  D 
is  in  such  a  position  that  its  upper  end  is  exactly  half  way 
up  the  0.002-inch  step  at  the  top  of  the  handle.  The- 
low  limit  is  exceeded  when  the  feeler  is  below  the  surface  H 
on  the  top  of  the  handle,  while  the  high  limit  is  exceeded  if 
the  upper  end  of  the  feeler  projects  above  the  surface  /  at 
the  top  of  the  handle.  This  can  be  easily  determined  by  sim- 
ply drawing  the  finger  across  the  top  of  the  handle  E. 

The  feeler  D  is  held  in  the  handle  E  by  means  of  a  pin 
which  passes  through  a  slot  in  the  feeler  but  does  not  prevent 
it  from  moving  up  and  down  within  the  range  of  the  limit 
gage.  A  light  spring  in  the  handle  E  serves  to  keep  the  feeler 
D  pressed  tightly  down  against  the  surface  C  of  the  work. 
In  using  the  gage,  the  operator  puts  the  work  in  the  fixture, 
pushes  down  the  handle  E  tightly  against  the  ground  surface 
of  the  head  of  the  fixture,  and  then  runs  his  finger  across  the 
top   of   the   handle   as   previously   described,   the   work   being 


passed  or  rejected  as  the  result  of  this  test.  The  entire  opera- 
tion is  completed  in  less  time  than  it  has  taken  the  reader 
to  run  through  this  paragraph.  C.   S.  R. 


A  BROACHING  OPERATION  DONE  IN  THE 
PUNCH  PRESS 

It  was  required  to  finish  a  large  number  of  sheet  steel  punch- 
ings  with  one  edge  beveled  to  60  degrees  as  shown  at  A  in 
Fig.  1.  The  stock  was  3/32  inch  thick  and  the  punchings 
were  of  different  widths,  viz.,  3%,  3%,  4%  and  5  inches.  We 
first  tried  to  finish  the  beveled  edge  on  these  pieces  by  grind- 
ing, but  this  method  proved  too  slow  and  expensive;  and  the 
same  difficulties  were  experienced  when  it  was  attempted  to 
do  the  work  on  the  milling  machine.  Finally  a  broaching 
fixture  was  made  for  use  in  the  punch  press,  and  this  solved 
the   problem;    the   work   was   produced   75   per   cent   quicker 
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seen  that  a  slot  is  provided  in  the  holder  J  for  the  chips  to 
drop  through. 

Windsor,  Conn.  F.  K.  HuDSOX 


Fig.    1.     Broaching   Fixture   and   Work   to   be   broached 

than  by  any  other  method  tried  and  the  finish  obtained  was 
very  satisfactory. 

The  broaching  fixture  needs  very  little  explanation  to  make 
its  use  clear  to  any  mechanic  after  reference  has  been  made 
to  the  accompanying  illustrations.  Fig.  1  shows  the  broach 
and  stock  in  position  to  start  the  cut,  and  when  the  ram  is  at 
the  top  of  its  stroke,  there  is  plenty  of  room  to  remove  the 
work  B  from  the  block  C.     It  will  be  seen  that  the  broach  X) 


Flj.    2.      Fr 


of    Broach    and    Broach    Holdo 


DRAFTING   CROSS-SECTIONS   OF   RIBS 

Referring  to  the  question  and  answer  regarding  the  proper 
method  of  cross-sectioning  ribs  on  page  413  of  the  January 
number,  I  would  say  that  of  the  two  Fig.  1  is  correct. 
Nevertheless,  the  method  shown  in  Fig.  2  is  occasionally 
used  for  no  other  purpose  than  to  distinguish  the  ribs  from 
the  main  structure  which  is  very  desirable,  especially  when 
on  account  of  large  size  and  number  of  views  it  becomes 
necessary  to  employ  several  sheets  of  drawings.  While  Fig. 
2  is  not  drawn  in  accordance  with  the  strictest  theory,  it  is 
like  most  things  in 
drawing,  merely  a 
convention  which, 
personally,  I  do  not 
think  to  be  a  very 
good  one,  as  it  is 
likely  to  lead  to 
confusion. 

A  very  good 
method  seen  by 
the  writer  about 
two  years  ago  is 
shown  in  the  ac- 
companying illus- 
tration.  This 
method  of  cross- 
sectioning  ribs  con- 
stitutes a  very  sim- 
ple and  useful  con- 
vention without  in- 
fringing on  the 
theory  of  drawing. 
I  have  used  it  ever 
satisfactory. 

Flint,   Mich. 


I.s  .secufi'd  to  the  hroacliholder  K  by  means  of  cap-screws,  while 
the  spring  pad  /■'  is  provided  with  a  tongue  fitted  to  a  groove 
in  the  broach-holder  F.,  the  pad  being  held  to  the  broach- 
holder  by  means  of  screws  O  which  slide  In  slots  U,  Fig.  2. 
The  pad  F  holds  the  stock  in  place  on  the  block  C,  while  the 
broaching  operation  is  taking  place  It  will  be  seen  that 
the  block  f  is  Inclined  at  an  angle  of  60  degrees  and  this  block 
is  provided  with  hardened  tool  steel  pins  which  fit  into  holes 
In  the  work  to  locate  It  In  place. 

The  block  /  acts  as  a  support  for  the  broach-holder  E  to 
prevent  the  broach  from  springing  away  from  the  cut.  Owing 
to  the  short  stroke  of  the  punch  press,  which  Is  only  2  Inches, 
the  teeth  on  the  broach  f)  could  not  be  spaced  according  to 
the  usual  prartice  In  broach  design.  The  teeth  were  spaced  '^ 
Inch  apart  and  given  a  shear  angle  of  2  degrees  as  shown  In 
Fig.  2.  No  trouble  was  experienced  In  the  cutting  action  of 
the  broach.    The  chips  came  off  In  long  spirals,  and  it  will  be 


of    Ribs 

to    be    entirely 


INTERNAL   GRINDING  ATTACHMENT 

Fig.  1  .shows  an  improved  internal  grinding  attachment 
that  can  be  applied  to  the  Landis  grinders  Nos.  3  and  7. 
The  demand  for  grinding  the  internal  surfaces  of  hardened 
bushings  from  1  to  5  inches  in  diameter  suggested  to  the 
writer  the  idea  of  having  a  number  of  spindles  of  various 
lengths  and  diameters,  that  could  be  used  in  one  attachment. 
This  idea  was  successfully  carried  out,  and  reference  to  Fig. 
1  will  clearly  convey  the  principle  of  construction  that  lias 
been  employed.  The  attachment  consists  of  a  well  ribbed  cast- 
ing, with  bearings  of  ample  diameter  and  length.  The  spindle 
A  is  made  of  annealed  tool  steel,  with  one  end  bored  to  receive 
a  No.  3  Morse  taper  shank  and  the  other  end  threaded  for  a 
flanged  oil  retainer  ring.  This  spindle  has  a  hole  bored 
through  it  to  receive  the  bolt  for  holding  the  taper  shank  in 
place,  thus  preventing  the  shank  from  working  loose  while  in 
operation.  The  hardened  steel  bushings  B  and  C  are  ground 
all   over   and   forced   onto   the  spindle  .1.    This   method   does 
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Internal  Attachment  mounted  on   l  No.   7  Landis   Grinder 


away  with  the  expensive  operation  of  grinding  the  taper 
shank  socket,  which  would  be  necessary  if  the  spindle  was 
hardened,  as  hardening  will  invariably  distort  the  true  run- 
ning of  the  spindle. 

Another  very  important  feature  of  this  shell  bushing  is 
that  it  can  be  renewed  when  worn  out  much  cheaper  than  the 
whole  spindle.  The  hard  bronze  bearings  E  and  F  are  ma- 
chined to  fit  into  the  holes  bored  in  the  fixture  and  caps. 
The  bearings  are  kept  from  turning  by  dowel  pins,  and  are 
cut  at  G,  H  and  /  for  oil  rings,  as  liberal  and  positive  oil 
lubrication  is  very  necessary  in  the  bearings  of  a  high-speed 
spindle  of  this  type.  The  arrangement  of  the  oil  reservoir  J 
and  also  of  the  oil  rings,  oil  retaining  flanges  K  and  fiber 
thrust  collars  are  clearly  shown  in  tlie  cross-sectional  view. 
The  design  of  the  oil  retaining  grooves  causes  centrifugal 
force  to  tend  to  throw  the  superfluous  oil  into  the  cavity  of 
the  fixture,  to  be  drained  back  into  the  reservoir  J.  By  this 
special  feature,  the  possibility  of  oil  being  thrown  out  is  very 
nearly  eliminated. 

This  fixture  is  adapted  to  the  Landis  grinders  Nos.  3  and  7, 
but  tlie  construction  of  the  spindle  is  adaptive  to  any  high- 
speed duty.  Two  of  these  fixtures  are  at  present  in  use  and 
prove  very  efficient;  but  it  was  found  that  at  5000  revolutions 
per  minute  some  vibration  was  noticeable,  and  to  lessen  this 
the  spindles  were  bored  hollow.  Fig.  2  shows  the  attachment 
assembled  and  in  use  on  a  No.  7  Landis  grinder  where  it  has 
been  used  quite  extensively  in  the  machinery  division  of  the 
United  States  Navy  Yard  at  Boston,  Mass. 

Somerville,  Mass.  N.  I.  Mosher 


PLANING  A  BLOCK  SQUARE 

After  carefully  reading  the  article  of  this  title  which  ap- 
peared in  the  October  number  of  M.^ciuxehy,  it  seemed  to 
me  that  the  method  described  was  correct  In  some  respects 
and  wrong  in  others.  One  point  on  which  the  writer  of  this 
article  is  certainly  wrong  is  in  recommending  the  planing  of 
any  piece  of  work  with  the  work  overhanging  the  vise,  while 
feeding  the  tool  down  on  the  work.  There  are  certain  cases 
in  which  this  is  unavoidable,  an  example  being  the  planing  of 
the  ends  of  long  work  but  it  Is  a  practice  which  should  be 
avoided  wherever  possible.  The  reason  for  this  is  that  the 
movable  jaw  of  most  vises  is  not  rigid  but  will  lift  up  to  a 
certain  extent.  The 
magnitude  of  this 
lost  motion  depends 
upon  the  amount  of 
abuse  which  the  vise 
has  undergone  in 
the  past.  As  a  re- 
sult, when  it  is  at- 
tempted to  plane  a 
piece  of  work  which 
overhangs  the  vise 
and  feed  the  tool 
down  in  the  manner 
described  by  the 
writer  of  the  article 

referred     to,     the  Block  to  bo  planod  and  Set-up 


movable  jaw  has  a  tendency  to  tip,  thus  throwing  the 
work  out  of  square. 

What  the  writer  has  found  to  be  the  best  method  of  planing 
up  an  accurate  square  block,  and  one  which  is  used  by  many 
diemakers  of  experience,  is  shown  in  tlie  accompanying  il- 
lustration. The  first  step  is  to  remove  the  scale  from  all 
sides  of  the  block,  this  also  being  the  means  of  removing  a 
certain  amount  of  strain  in  the  metal.  In  performing  this 
operation,  it  is  good  practice  to  leave  not  more  than  1/16 
inch  of  the  metal  for  the  finished  cuts  which  are  taken  as 
follows:  By  resting  one  side  of  the  work  on  the  bottom  of  the 
vise,  and  one  side  against  the  solid  jaw,  the  vise  is  closed  up, 
but  instead  of  bringing  the  movable  jaw  against  the  block,  a 
round  pin  is  inserted  between  the  jaw  and  the  block.  This 
pin  not  only  clamps  the  work,  but  owing  to  the  small  bearing 
surface  which  it  presents  to  the  block,  it  compensates  for 
whatever  slight  amount  of  inaccuracy  was  left  from  the  first 
operation.  Repeating  this  operation  on  every  side  of  the 
block  will  result  in  the  production  of  an  accurately  planed 
block  and  by  this  method  the  work  can  be  set  in  the  center 
of  the  vise  for  all  operations,  the  only  exception  being  in  the 
case  of  unusually  long  work,  a  contingency  which  has  already 
been  referred  to.  The  illustration  shows  the  set  up  for  plan- 
ing the  first  four  of  the  six  sides  of  the  work.  In  preparing 
to  machine  the  fifth  side  of  the  block,  a  square  is  used  in 
setting  the  work  in  the  vise.  This  method  assumes  that  the 
face  of  the  fixed  jaw  of  the  vise  is  exactly  perpendicular  and 
forms  an  angle  of  just  90  degrees  with  the  base. 

Pawtucket,  R.  I.  H.  Murphv 


METHODS  OF  CHAMFERING  GEAR  TEETH 

There  is  a  well-known  type  of  machine  for  chamfering  the 
teeth  of  the  gears  for  automobile  transmissions,  electric 
starter  gear  trains,  etc.,  but  few  shops  have  enough  work  to 
warrant  purchasing  one  of  these  special  machines.  In  such 
shops,  many  makeshifts  have  been  devised  for  the  purpose 


Methods  of  chamfering  Gear  Teeth  on  DriU  Press  and  Milling  Machine 

of  chamfering  gear  teeth,  and  two  particularly  good  examples 
of  this  kind  recently  came  to  the  writer's  attention.  In  one 
case,  the  gear  which  is  to  have  its  teeth  chamfered  is  mounted 
on  a  mandrel  which  is  held  in  a  fixture  set  up  on  the  table 
of  a  drill  press.  This  fixture  locates  the  gear  in  the  proper 
position  to  enable  the  chamfering  operation  to  be  performed 
by  a  rather  blunt  twist  drill,  the  correct  size  of  which  for 
any  given  gear  can  be  quickly  ascertained  by  experiment. 
This  drill  is  fed  down  between  the  gear  teeth  as  shown  at 
A  in  the  accompanying  illustration,  and  cuts  off  the  corners 
of  two  adjacent  teeth  at  each  operation.     The  results  obtained 

in  this  way  are 
fairly  good,  although 
the  finish  is  not 
equal  to  that  se- 
cured with  the  mill- 
ing fixture  which 
is  shown  at  B  in  the 
same    illustration. 

The  milling  fix- 
ture referred  to  con- 
sists of  a  hollow 
milling  cutter  which 
chamfers  the  out- 
side corners  of  two 
adjacent    teeth    sim- 

for  First  Four  of  the  Six  Sides  ultaneously,      and      a 
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fixture  for  supporting  the  gear  at  the  proper  angle  for  per- 
forming the  chamfering  operation.  The  design  of  the  fixture 
naturally  depends  upon  whether  a  vertical  or  horizontal  mill- 
ing machine  is  to  be  used.  The  gear  is  mounted  in  such  a  way 
that  it  can  rotate  but  is  prevented  from  doing  so  by  a  stop  C 
which  is  inserted  between  two  gear  teeth  while  a  cutter  is 
working.  It  will  be  seen  from  the  illustration  that  the  gear 
is  set  up  at  such  an  angle  that  the  cutter  only  works  on  the 
corners  of  the  teeth  at  one  edge  of  the  gear,  the  cutter  being 
made  large  enough  to  straddle  two  teeth  and  cut  the  outside 
corners  from  both  of  them.  When  the  proper  care  is  taken 
in  handling  the  work,  the  finish  obtained  with  this  fixture 
is  said  to  be  equal  to  that  produced  by  the  best  forms  of  gear 
chamfering  machines.  C.  S.  R. 


BUSHINGS  FOR  PUNCH  PRESS  RAMS 

In  making  dies — especially  in  jobbing  shops — it  often 
happens  that  the  diemaker  is  required  to  set  up  punches  with 
different  sized  shanks  in  the  punch  press.  As  there  is 
often  no  bushing  of  a  size  to  fit  both  the  hole  in  the  ram  of 
the  press  and  the  shank  of  the  punch,  the  practice  is  to  turn 
up  a  round  bushing,  bore  a  hole  of  the  required  size  in  it  and 
then  split  the  bushing  in  half.  Where  this  is  done  one  needs 
a  separate  bushing  for  each  size  of  shank.  To  overcome 
this  difficulty  I  recently  made  two  or  three  bushings  of  the 
forms  illustrated  herewith.     A  glance  at  the  illustrations  will 


Bushings   for   Punch    Press   Rams   with   Squa: 


make  it  evident  that  these  two  bushings  can  be  used  for  a 
number  of  different  sizes  of  punch  shanks.  It  will  be  seen  that 
one  bushing  is  provided  for  fitting  a  punch  press  which  has 
a  round  hole  in  the  ram,  while  the  other  fits  a  machine  which 
has  a  square  hole  in  the  ram.  By  having  a  square  hole  in  the 
bushing  instead  of  a  round  hole,  the  same  bushing  will  fit 
various  sizes  of  round  punch  shanks,  and  as  a  four  point 
bearing  is  obtained  a  secure  grip  is  assured.  As  these  bush- 
ings cost  no  more  than  the  bushings  with  a  round  hole,  and 
as  they  are  more  or  less  universal,  while  the  round-hole  bush- 
ing will  only  fit  one  size  of  shank,  no  further  argument  should 
be  required  in  pointing  out  the  obvious  advantages  of  this 
design. 
West  Orange,  N.  J.  Donald  Baker 


IMPROVED  DROP  RELEASE  FOR  FOUNDRY 
SCRAP  BREAKER 

For  use  In  breaking  up  srrap  rnr  wherl.i  ready  to  bo 
melted  In  the  cupola,  we  make  use  of  a  3000-pound  drop  which 
Is  equipped  with  n  release  mechanism  shown  In  the  ac- 
companying llluslrntlon.  The  hammer  slides  between  guides 
BS  shown,  and  is  ral.<<cd  by  compressed  air  to  a  sulTlcIcnt 
height  to  break  the  class  of  scrap  which  Is  placed  on  the  anvil, 
Tnlll  we  Installed  this  arrangement  for  releasing  the  drop, 
we  found  tt  very  dlfllcult  to  release  the  hammer  without  caus- 


ing an  impact  in 
the  cylinder  and 
drop  frame,  which 
did  considerable 
damage.  The  de- 
sign of  the  release 
mechanism  and 
the  way  in  which 
it  operates  are 
clearly  shown  so 
that  little  descrip- 
tion is  necessary. 
The  main  bar  A  to 
which  the  piston 
rod  or  cable  is  at- 
tached, slides  in 
the  top  casting  B. 
The  spring  should 
be  of  about  the 
same  size  and 
strength  as  the 
weight  of  the  ham- 
mer and  should  be 
almost  closed  at 
the  time  the  ham- 
mer is  released.  It 
will  be  evident  that  when  the  hammer  has  been  raised  to  the 
point  of  release,  the  arms  C  engage  the  inclined  surfaces  D 
on  the  top  casting,  thus  causing  the  arms  C  to  be  spread 
apart  so  that  their  hold  on  the  support  E  of  the  drop  hammer 
is  released.  The  top  surface  of  the  arms  C  and  also  the  under 
side  of  the  inclined  surfaces  D  should  be  casehardened  to 
prevent  them  from  wearing. 

The  drop  hammer  remains  in  the  guides  at  the  time  of  im- 
pact, the  lower  end  of  the  guides  being  about  two  feet  above 
the  anvil  on  which  the  scrap  is  placed.  The  drop  hammer 
is  about  4  feet  6  inches  high  so  that  there  is  always 
2  feet  10  inches  of  it  in  the  guides,  when  the  thickness  of  the 
casting  under  the  hammer  is  taken  into  consideration.  The 
guides  are  subjected  to  considerable  strain  but  as  the  point 
of  greatest  strain  is  near  the  base,  we  have  found  very  little 
trouble  from  this  source.  The  principal  reason  for  designing 
this  release  mechanism  was  to  take  up  as  much  of  the  impact 
in  the  cylinder  as  possible.  The  stop  can  be  adjusted  in  order 
to  change  the  position  at  which  the  hammer  is  released.  This 
equipment  has  been  in  constant  use  for  over  three  years, 
during   which   time   the   cost   of  up-keep    was   practically   nil. 

Lenoir  City,  Tenn.  John  V.  PrERCE 


Improved   Release  for  Use   on  a  Foundry  Drop 
for  breaking  Scrap 


METHOD  OF  DRAWING  AN  ELLIPSE 
A  method  of  drawing  an  ellipse  which  the  writer  has 
not  yet  seen  in  print,  although  it  is  simple  and  accurate 
enough  to  commend  itself  to  the  attention  of  the  most  critical, 
is  described  in  the  following.  In  using  this  method,  it  Is 
necessary  to  know  the  major  and  minor  axes  of  the  ellipse 
which  Is  to  be  drawn  and  with  this  knowledge,  a  piece  is  made 
of  the  form  shown  in  Fig.  1.  Thin  wood  is  satisfactory  for 
this  purpose,  a  piece  of  an  old  cigar  box  being  as  good  as  any- 
thing. Referring  again  to  Fig.  1.  the  distance  CD  is  one-halt 
the  minor  axis  of  the  ellipse  while  the  distance  DE  is  one- 
half  the  major  axis.  It  will  be  evident  that  the  point  D  con- 
sists of  the  pencil  holder  of  an  ordinary  draftsman's  com- 
pass, which  is  secured  to  the  end  o(  the  tracing  arm  in  the 
manner  shown. 
From  another  piece  of  the  same  wood,  a  piece  Is  made  of 
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the  form  shown  in  Fig.  2,  the  distances  FG  and  GH  being 
just  a  little  longer  than  the  distance  CE,  Fig.  1.  In  start- 
ing to  draw  the  ellipse,  the  first  step  is  to  lay  out  two  lines 
which  intersect  each  other  at  right  angles,  as  shown  in  Fig. 
3.  The  square  illustrated  in  Fig.  2  is  then  held  with  the 
fingers  of  the  left  hand  so  that  its  inner  edges  coincide  with 
the  center  lines  which  have  been  laid  out.  The  tracing  arm 
is  then  held  vertically  with  its  corner  E  in  close  contact  with 
the  corner  G  of  the  square,  and  the  side  CE  flush  against  the 
side  FG  of  the  square.  Then  by  drawing  the  corner  E  along 
the  side  GH  of  the  square  while  the  corner  C  is  kept  in  con- 
tact with  the  side  FG,  the  pencil  point  will  trace  one-quarter 
of  the  required  ellipse,  as  shown  in  Fig.  3.  The  remaining 
three-quarters  of  the  ellipse  is  formed  by  simply  turning 
over  the  square  and  repeating  the  operation  three  times. 

Reference  to  Fig.  3  will  doubtless  make  this  method  quite 
clear  to  the  reader.  If,  for  instance,  an  ellipse  with  a  major 
axis  of  10  inches  and  a  minor  axis  of  4  inches  is  required,  the 
distance  DE,  Fig.  1,  will  have  to  be  5  inches  and  the  distance 
DC  2  inches,  while  the  length  of  the  legs  FG  and  GH  of  the 
square  (Fig.  2)  will  have  to  be  about  2%  inches.  The  descrip- 
tion may  sound  a  trifle  complicated,  but  after  trying  this 
method,  the  reader  will  be  convinced  that  it  is  in  reality  quite 
simple.     In  order  to  get  satisfactory  results  the  sides  FG  and 


Fig.    3. 

GH  of  the  square  must  be  as  smooth  and  straight  as  possible, 
and  the  corners  C  and  E  of  the  tracing  arm  should  be  sharp 
and  clean  so  that  they  will  slide  smoothly  on  contact  with  the 
square.  Those  requiring  a  more  permanent  form  of  instru- 
ment will  easily  be  able  to  devise  a  more  stable  method  of 
holding  the  tracing  point,  and  also  means  for  varying  the 
distance  CE  by  making  the  tracing  arm  shown  in  Fig.  1 
of  two  adjustable  pieces  which  can  be  locked  together  in  the 
required  position.  Where  it  is  required  to  lay  out  an  ellipse 
on  a  metal  surface,  it  will  be  evident  that  the  pencil  point 
must  be  replaced  by  a  scriber  of  suitable  form. 

Greenfield,  Mass.  A.  W.  Schoof 


EQUALIZING  DOG  FOR  TAPERED  WORK 

The  accompanying  illustration  shows  a  driving  dog  with  a 
curved  tail  which  is  especially  intended  for  driving  tapered 
work,  the  form  of  this  dog  being  such  that  a  more  nearly 
uniform  speed  is  obtained  than  in  cases  where  an  ordinary 
dog  is  used.  The  center  of  the  arbor— or  the  center  in  the 
work,  if  an  arbor  is  not  used — should  extend  the  proper  dis- 
tance through  the  opening  in  the  dog  so  that  the  center  in 
the  end  of  the  work  will  correspond  with  the  center  of  the 
curved  tall,  as  shown  in  the  illustration.  The  edge  of  the 
driving  plate  should  be  well  rounded  over.     When  these  con- 


ditions are  com- 
plied with,  the 
work  will  rotate  at 
a  more  nearly  uni- 
form speed  than  it 
would  if  driven  by 
an  ordinary  dog 
with  a  tail  at  right 
angles  to  the  body. 
Where  an  ordinary 
dog  is  used,  the 
variation  in  the 
distance  of  the 
contact  point  be- 
tween the  driving 
plate  and  dog  from 
the    center,    during 


Equalizing    Dog    for    driving    Tapered    Work 


each  revolution,  is  responsible  for  the  variation  in  the 
speed  of  rotation.  As  the  driving  plate  rotates  at  uni- 
form speed,  the  work  will  naturally  be  driven  faster  when 
the  driving  plate  and  dog  contact  at  a  greater  distance  from 
the  center  than  it  would   when  this  distance  is   reduced. 

In  addition  to  the  attainment  of  a  more  nearly  uniform 
speed,  the  use  of  this  curved  tailed  dog  causes  the  work  to  be 
driven  more  smoothly  and  without  danger  of  the  tail  of  the 
dog  sliding  to  the  end  of  the  slot  in  the  driving  plate  and 
being  prevented  from  going  as  far  in  that  direction  as  would 
be  required  for  the  work  to  turn  freely — a  condition  which 
must  be  carefully  determined  when  using  an  ordinary  dog. 
A  comparative  test  made  in  threading  a  piece  of  work  with  a 
taper  of  3  inches  per  foot  and  a  thread  lead  of  Vo  inch,  showed 
the  following  results:  with  a  straight  tailed  dog,  the  error  in 
the  lead  of  the  helix  was  0.016  inch;  while  with  the  curved 
tailed  dog,  this  error  was  reduced  to  O.OOS  inch  which  repre- 
sents an  increase  in  accuracy  of  50  per  cent. 

Watervliet,  N.  Y.  Maktin  H.  B.\ll 


AUTOMOBILE  REAR-AXLE  REPAIR  JOB 

Thinking  that  this  repair  job,  which  was  done  in  the  shop 
of  the  Hamilton  Gear  &  Machine  Co.,  Toronto,  Canada,  might 
interest  some  of  my  fellow  readers  of  Machinery,  I  am  send- 
ing it  in  for  publication.  As  can  be  seen  from  the  illustra- 
tion, the  job  was  an  automobile  rear-axle  driving  pinion, 
solid  with  the  shaft,  which  had  three  or  four  teeth  stripped 
off.  It  was  brought  in  by  a  customer  who  wanted  a  cheap 
rush  job  and  suggested  that  we  might  use  the  old  shaft  and 
put  on  a  new  pinion.  A  drawing  with  all  dimensions  was 
made  of  the  old  piece,  which  of  course,  was  made  of 
casehardened  steel;  and  it  was  decided  to  put  a  new  pinion 
on  the  old  shaft,  as  it  was  possible  for  the  bore  in  the  pinion 
to  be  1  7/16  inch  in  diameter  and  still  have  plenty  of  metal 
between  the  keyseats  and  the  root  of  the  teeth. 

The  next  question  was  turning  off  the  old  pinion.  The 
shaft  was  ground  at  A  and  B,  so  it  could  not  be  annealed  and 
rehardened,  as  the  heat  would  tend  to  warp  it,  which  would 
necessitate  regrinding;  so  the  hardened  teeth  were  ground 
off  on  an  emery  wheel.  The  work  was  then  put  in  the  lathe 
and  turned  down.  In  doing  this,  the  cut  was  started  in  the 
soft  center,  the  tool  worked  up  to  the  flange  and  then  back 
again  to  the  end.  The  finishing  cut  through  the  hard  case  at 
the  end  was  taken  at  a  very  slow  speed.  The  two  14-inch  keys 
at  90  degrees  apart,  only  came  to  within  %  inch  of  the  end  of 
the  shaft  because  of  the  diflBculty  in  cutting  keyseats  through 
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the  hard  case.  The  chrome-nickel  steel  pinion  was  heat- 
treated  and  hardened,  and  the  bore  ground  for  a  press  fit  on 
the  shaft  The  customer  was  pleased  with  the  job  and  now 
if  the  teeth  strip  again,  he  only  has  to  have  another  pinion 
made. 

Toronto,  Canada.  S.  G.  Cl^vrke 


RE-BUSHING   A   LOOSE   PULLEY 

On  one  of  our  high  speed  drill  presses,  the  loose  pulley  gave 
a  lot  of  trouble  owing  to  the  necessity  of  re-bushing  or  re- 
babbitting  its  bearing  every  three  or  four  months.  To  over- 
come this  difficulty  I  bored  the  hole  in  the  pulley  Vs  inch 
over  size  and  made  two  cast-iron  shoulder  bushings  which 
were  a  running  fit  on  the  shaft  and  in  the  pulley.  A  space 
%  inch  in  width  was  left  between  the  bushings  at  the  center 
of  the  pulley  bearing,  as  shown  in  the  cross-sectional  view; 
this  formed  an  oil  pocket,  and  an  oil  hole  was  drilled  through 
from  the  face  of  the  pulley  to  provide  for  replenishing  the  oil 
when  necessary.    A  screw  in  the  top  of  the  oil  hole  prevented 


Method   of  re-bushing  a   Loose   Pulley 


the  oil  from  leaking  out.     Equipped  in  this  way  the  pulley 
has  run  for  2%  years  without  giving  any  further  trouble. 
Milwaukee,  Wis.  August  Brodde 


DIEMAKER'S  CLAMPS 
In  the  August  number  of  Machi.nery  I  noticed  a  short 
article  by  H.  Groves  entitled  "Diemaker's  Clamp"  and  this 
recalled  several  useful  forms  of  clamps  which  I  have  seen  in 
my  travels.  It  will  be  seen  that  the  clamps  shown  at  .1  and 
B  are  provided  with  legs  which  may  be  adjusted  on  the  cross 
beam  for  holding  different  widths  of  die  blocks,  while  the 
legs  of  the  clamp  shown  at  B  may  also  be  adjusted  vertically 
for  different  thicknesses  of  die  blocks.  In  the  clamp  shown 
at  C,  provision  for  holding  different  thicknesses  of  blocks  is 
obtained  by  having  auxiliary  legs  which  may  be  held  in  dif- 
ferent slots  on  the  main  legs  of  the  clamp.  The  vertical  ad- 
justment provided  in  clamps  B  and  C  enables  the  setting  to 
be  made  more  quickly  than  it  could  be  by  adjusting  the 
screw. 

Bridgeport,  Conn.  E.  P.  Davis 


BILL'S   TELEPHONIC    INDICATOR 

Jack  and  Bill  were  toolmakers,  working  in  the  same  shop. 
One  day,  when  Jack  had  to  center  a  job  on  his  lathe  face- 
plate to  grind  out  a  hole,  it  was  observed  that  he  used  a 
queer  looking  tool,  like  the  one  shown  in  Fig.  1,  which  he 
assured  inquiring  neighbors  was  a  "telephonic  indicator."    It 
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Figs.    1   and  2.     Two  Designs  of  ElectricaUy-operated  Test  Indicators 

had  a  steel  shank,  to  go  into  the  toolpost,  and  on  its  forward 
end  an  extension  of  vulcanized  fiber,  which  carried  a  steel 
needle  and  an  electric  terminal  A.  From  A  a  flexible  covered 
wire  ran  to  a  tin  box,  which  was  laid  on  the  lathe  car- 
riage, and  was  said  to  contain  a  battery.  From  this 
box  issued  the  "cord"  of  a  small  'phone  receiver.  When  the 
indicator  was  in  use  a  sharp  click  was  heard  in  the  receiver 
at  every  contact  of  the  needle  with  the  work. 

Everyone  in  the  room  either  came  to  Jack's  lathe  and  tried 
the  thing,  or  borrowed  it  to  use  on  his  own  work.  Bill  re- 
solved to  make  one  for  himself,  but  one  that  would  be  far 
superior  to  Jack's,  which,  though  it  undeniably  worked  well, 
failed  to  satisfy  Bill's  esthetic  sense.  After  devoting  a  suit- 
able time  to  meditation,  he  evolved  a  sketch,  embodying  his 
ideas  of  how  it  ought  to  be  built,  which  he  exhibited  to  his 
shopmates,  several  of  whom  expressed  a  desire  to  possess  one 
of  the  improved  variety.  This  put  an  idea  into  Bill's  head. 
and  when  his  summer  vacation  came,  a  few  days  later,  in- 
stead of  taking  his  long-anticipated  trip  to  the  country,  he 
went  to  a  shop  a  few  miles  away,  where  he  had  bargained 
for  the  privilege  of  doing  a  "government  job,"  and  proceeded 
to  construct  a  considerable  number  of  the  indicators. 

Fig.  2  shows  a  top  view  of  his  design.  For  the  tin  box  he 
substituted  a  neat  cylindrical  box,  made  of  seamless  brass 
tubing,  which  was  mounted  on  a  shank  to  go  into  the  tool- 
post.  This  box  contained  a  small  two-cell  battery,  like  those 
in  some  pocket  "flashlights,"  and  on  its  vulcanized  fiber  cover 
were  the  parts  shown  In  the  illustration.  The  adjusting 
"worm"  was  threaded  with  a  machine  screw  die,  and  the 
worm-gear  segment  holibed  with  the  corresponding  tap.  The 
long  arm  for  the  contact  point  was  of  Tsection.  As  a  spring 
held  it  lightly  against  the  pin  in  the  segment  arm.  it  was 
susceptible  of  easy  adjustment    Two  terminals  on  the  cover 
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provided  attachment  for  the  receiver  cord,  and  the  whole 
affair,  being  well  made,  certainly  presented  a  more  workman- 
like appearance  than  did  Jack's  rough  arrangement. 

Bill  was  confident  that  as  soon  as  he  returned  to  work  and 
exhibited  his  new  indicator,  orders  would  flow  in  for  a  goodly 
number,  but  one  day,  near  the  end  of  his  vacation,  it  occurred 
to  him  that  it  might  be  well  to  try  one,  just  to  see  how  much 
better  it  worked  than  Jack's.  To  his  consternation,  it  was  a 
flat  failure,  giving  forth,  when  its  point  touched  the  work, 
not  a  clear,  sharp  click,  but  a  buzzing  sound  which,  once 
started,  continued  until  work  and  contact  point  were  separ- 
ated by  several  thousandths  inch.  In  vain  he  "tinkered" 
with  it  but  it  refused  to  click. 

A  friend,  visiting  Bill's  room,  found  all  the  new  indicators 
stacked  on  the  table,  and  was  told  by  their  maker,  who  sat 
gloomily  contemplating  the  fruit  of  his  labors,  that  they  were 
to  be  taken  down  the  harbor  and  dumped  overboard.  Fortu- 
nately, the  friend  possessed  the  knowledge  of  the  rudiments 
of  electricity  that  Bill  lacked,  and  readily  saw  where  the 
trouble  lay.  He  purchased  some  cotton-covered  German  silver 
wire,  about  No.  35,  six  or  eight  feet  of  which,  rolled  into  a 
coil,  was  put  into  the  box  part  of  each  indicator,  its  ends 
being  connected  to  the  screws  which  hold  the  receiver  wires. 
Subsequent  inquiry  brought  out  the  fact  that  Jack's  had  a 
similar  "shunt"  tucked  away  in  the  tin  box,  he  having  found 
that  if  the  shunt  were  omitted  the  "extra  current"  flowing 
from  the  receiver  magnet  at  each  breaking  of  the  circuit 
caused  a  rapid  vibration  of  the  contact-point  and  its  arm,  and 
the  consequent  buzzing  in  the  receiver  that  had  so  troubled 
poor  Bill. 

The  electrical  connections  of  Bill's  indicator  are  very 
simple.  One  wire  from  the  battery  connects  to  the  brass  box, 
the  other  to  one  of 
the  receiver  termi- 
nals. The  other  ter- 
minal is  connected, 
by  a  wire  under  the 
fiber  cover,  to  the 
stud  that  carries  the 
arm  and  worm-gear 
segment. 

Guy   H.   Gardner 
New  London,  N.  H. 


roll,  had  sprung  the  holes  sufficiently  out  of  alignment  so  that 
it  was  impossible  to  pass  the  arbor  through  both  trunnions 
at  one  time  and  still  obtain  the  required  free  sliding  fit.  This 
fault  had  to  be  corrected  before  the  roll  could  be  used,  and  the 
obvious  remedy  was  to  correct  the  error  in  alignment  with  a 
reamer  long  enough  to  pass  through  both  trunnions  after  they 
were  screwed  into  place.  This,  however,  was  impossible,  for 
when  the  outside  of  the  trunnions  was  casehardened  the  in- 


USE   OF   COPPER  ELECTROPLATE   IN 
LOCALIZED   CASEHARDENING 

We  were  required  to  make  a  pipe  roll  30  inches  long  by  3 
inches  in  diameter,  of  the  form  shown  in  Pig.  1,  with  hollow 
casehardened  trunnions  upon  which  it  was  to  turn  screwed 
into  the  ends.  Through  these  trunnions  a  soft  steel  arbor, 
one  inch  in  diameter,  was  required  to  pass  with  an  easy 
sliding  fit.  To  obtain  this  result  the  bore  through  the  trun- 
nions had  to  be  0.002  inch  larger  than  the  arbor,  the  arbor 
being  ground  as  close  as  possible  to  one  inch  in  diameter. 
We  proceeded  by  cutting  the  pipe  to  the  proper  length  and 
tapping  the  ends  to  receive  the  trunnion  sleeves,  one  of  which 
is  shown  in  detail  in  Fig.  2.  These  sleeves,  before  being 
screwed  into  the  pipe,  were  casehardened,  after  which  the 
holes  were  lapped  out  0.002  inch  over  size,  as  previously  men- 
tioned. The  trunnions  were  then  screwed  into  the  ends  of 
the  pipe,  after  which  the  roll  was  placed  in  a  lathe  where  the 


Fig.    2.     Detail    of    one    of    the    Casehardened    Trunnions 

side  had  also  been  hardened  so  a  reamer  could  not  cut  it. 

It  was  at  this  point  that  someone  hit  upon  the  happy 
thought  that  saved  the  day.  A  new  pair  of  trunnions  was 
roughed  out  and  bored  to  size  but  not  reamed.  The  thread 
was  cut  on  the  head  end  and  the  work  completed  as  before, 
except  that  an  extra  finishing  chip — shown  by  the  dot  and 
dash  lines  in  Fig.  2 — was  left  on  the  outside  of  the  trunnion 
sleeve.  Then  before  proceeding  further  with  the  machining 
operation,  the  trunnions  were  given  a  heavy  coat  of  copper 
electroplate  which  completely  covered  the  surface  of  the 
metal.  After  this  they  were  again  put  in  the  lathe  and  a  cut 
taken  to  remove  the  metal  shown  on  the  outside  by  the  dot 
and  dash  lines.  It  will  be  evident  that  in  so  doing  the  copper- 
plate was  also  removed,  thus  exposing  the  steel  surface  of  that 

part  of  the  trun- 
nions which  it  was 
required  to  case- 
harden.  The  trun- 
nions were  then 
casehardened  in  the 
usual  waj',  and  after 
this  operation  had 
been  performed  it 
was  found  that  the 
metal  under  the  cop- 
perplate was  quite  soft.  The  trunnions  were  then  screwed 
into  the  ends  of  the  roll  and  the  bearings  line-reamed  to  ob- 
tain the  required  fit  for  the  arbor.  This  method  of  local 
casehardening  will  doubtless  be  found  useful  in  handling 
various  other  classes  of  work.  Copper  electroplate  is  recom- 
mended for  the  above  process,  but  if  this  is  unavailable, 
nickel-plate  will  be  found  to  be  equally  satisfactory. 

Waldo  Paxton 


Finishing  Gas  Engine  Bearings 


Fig.    1.     Design  of  RoU  for  which  Casehardened  Trunnions   w( 

outside  diameter  was  ground  to  the  required  size. 

Everything  progressed  satisfactorily  until  the  attempt  was 
made  to  insert  the  steel  arbor,  and  then  the  trouble  began.  It 
was  found  that  while  the  arbor  would  pass  through  either  one 
of  the  trunnions  separately,  a  slight  deformation  of  the  trun- 
nions in  hardening  or  in  screwing  them  into  the  ends  of  the 


LINING  REAMER  FOR  GAS  ENGINE 
BEARINGS 

The  lining  reamer  shown  in  the  accompanying  illustration 
is  used  for  reaming  the  main  bearings  of  gas  engines.  These 
bearings  are  lined  with  anti-friction  metal  which  is  cast  into 
brass  shells  and  they  are  finished  all  over  with  the  ex- 
ception of  the  hole  which  is  left  0.010  inch  under  size. 
Shims  are  placed  between  the  two  halves  of  the  bearing,  the 
cap  being  held  in  place  by  bolts  in  the  usual  manner.  The 
guide  bushings  for  the  pilot  of  the 
reamer  are  then  put  in  place,  these 
bushings  being  located  by  the  fillet  of 
the  bearing  as  shown  in  the  illustra- 
tion. Particular  care  is  taken  in  ma- 
chining the  main  bearing  brasses; 
they  are  held  in  a  special  fixture  fast- 
"i"'"*  ened   to   the   lathe   faceplate,   on   which 

they  are  bored,  have  the  shoulder  turned  and  squared  up  on 
both  sides  and  the  fillets  formed.  Owing  to  this  care  in 
machining  no  difficulty  has  been  experienced  in  using  the 
fillets  for  locating  the  guide  bushings  for  the  reamer.  The 
bearing.^  are  reamed  from  both  sides  of  the  bed  and  scraped. 
Pasadena,  Cal.  E.  B.  Wiest 
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A  REPAIR   KINK 

The  shoulder  screw  shown  at  .1  in  the  accompanying  illus- 
tration has  been  broken  off  at  the  shoulder  C,  leaving  the 
screw  in  the  tapped  hole.     It  is  a  difficult  job  to  take  out  a 

screw  that  is 
broken  in  this  way 
i£  it  is  a  tight  fit, 
and  very  often  the 
screw  has  to  be 
drilled  out.  A 
shoulder  screw  is 
shown  at  B,  which 
has  a  hole  drilled 
in  it  just  past  the 
shoulder  so  that  if 
it  should  break  off 
at  the  shoulder, 
the  screw  could  be 
easily  taken  out  by 
driving  a  drift  or 
square  piece  of 
The  screw  B  is  still 
a   very   short   time   to 


sho 


pointed    steel    into    the    center    hole. 

of   ample   strength   and    it   takes   but 

drill  the  hole  when  the  work  can  be  put  under  a  drill  press. 

But   if   the   same   hole   has   to   be   drilled   by   hand   after   the 

screw  is  broken — as  shown  at  A — a  considerable  amount  of 

time  will  be  required.  G. 


TAP   AND   REAMER  HOLDER 

The  tap  and  reamer  holder  dpscribed  in  the  following  has 
been  found  very  useful  on  turret  lathe  work,  as  it  is  of  sim- 
ple though  rigid  construction  and  there  is  practically  nothing 
to  get  out  of  order.  It  will  be  seen  that  there  are  no  set- 
screws  or  other  projecting  parts  on  the  holder  which  can  in- 
jure the  operator's  hands  or  cause  accidents  through  catching 
loose  sleeves  or  other  parts  of  his  clothing.  The  body  and 
shank  of  the  holder  are  made  of  a  single  piece  of  soft  steel, 
the  shank  being  turned  to  fit  the  turret  hole  and  milled  flat 


Desiftn    of    Tap    and    Roam.T    Holder    for    Uso    in    the    Turret    L»tho 

on  one  side  to  form  a  bearing  for  the  set-screw  In  the  turret. 
The  socket  B  Is  bored  out  about  0.008  inch  larger  than  the 
shank  of  the  tap  to  provide  the  necessary  float. 

As  taps  used  In  turret  lathra  are  fro(|ucntly  made  special, 
their  shanks  can  be  made  to  suit  the  holder.  The  laps  for 
this  holder  have  two  flats  milled  across  their  shanks  as  shown 
at  F;  this  allows  the  shanks  to  be  made  short  and  oftects  an 
economy  In  tool  steel.  It  will  be  .seen  that  two  slots  are  milled 
In  the  holder  to  receive  two  .storl  blocks  V.  In  assembling  the 
tool,  the  dhank  of  the  tap  Is  InsiTlod  In  the  socket  B,  after 
which  the  blocks  D  arc  dropped  Into  place,  and  the  collar  C 
Is  then  slipped  on  and  held  by  a  headless  set-screw.  If  so 
desired,  the  holder  can  be  made  with  only  one  block  D  and  one 
flat  on  the  shank  of  the  tap.  but  by  having  two  flats  and  two 
retaining  blocks  the  strain   will   be  more  evenly  distributed. 

Pittsburg,  Pa.  F.  Bof.iimer 


SHAPER  TOOL   FOR  FINISHING   T-SLOTS 

A  very  simple  solution  of  a  little  problem  that  recently 
came  up  in  our  shop  may  be  of  interest  to  some  readers  of 
JiAciiiNEnY.  The  shaper  tliat  we  manufacture  has  a  table 
with  the  usual  form  of  T-slots  which  are  required  to  be  fin- 
ished 11/16  inch  in  width.  These  slots  are  21/32  inch  wide 
as  the  tables  are  received  from  the  planing  department  and 
they  are  finished  to  the  exact  width  after  the  table  is  fitted 
to  the  machine.  This  is  accomplished  by  means  of  a  tool  in 
the  shaper  toolpost,  which  insures  having  the  slots  exactly 
in  line  with  the  stroke  of  the  ram.  Forged  tools  were  formerly 
used  for  this  purpose  but  they  were  very  unsatisfactory,  as  a 
few  grindings  or  a  burned  corner  at  the  cutting  edge  of  the 
tool  made  it  necessary  to  re-dress  the  tool  and  re-grind  It  to 
size,  a  considerable  amount  of  time  being  required  for  forg- 
ing, hardening,  etc. 

The  tool  illustrated  herewith  was  finally  developed  and  has 


Tool  for  finishing  T-sIots  in  Shaper  Table 


been  found  a  very  satisfactory  solution  of  the  problem.  The 
machine  steel  shank  is  slotted  on  both  sides  to  receive  two 
high-speed  steel  blades  to  give  a  rake  of  5  degrees  and  a  side 
clearance  of  3  degrees,  the  blades  being  ground  to  give  a 
front  clearance  of  about  3  degrees.  These  blades  were  clamped 
in  place  as  shown  in  the  illustration,  a  5-degree  chamfer  on 
the  bottom  of  the  blades  and  slots  serving  to  hold  the  blades 
in  place  against  the  shank.  By  simply  grinding  the  ends  and 
moving  the  blades  out,  it  is  possible  to  keep  an  accurate 
width  at  the  cutting  edge  of  the  tool. 

Central  Falls,  R.  I.  Xorman  R.  Earij; 


REPAIRING  A  BROKEN   T-SLOT 

The  accompanying  illustration  .-ilKuvs  an  end  view  of  the 
tool-slide  on  a  pulley  crowning  fixture  which  we  use  in  our 
shop.  Recently  we  were  using  this  fixture  and  taking  an 
unusually  heavy  chip  with  the  result  that  the  T-slot  broke 
out  on  one  side.  We  attempted  to  repair  this  damage  in  two 
different  ways,  but  neither  proved  able  to  stand  up  under 
the  strain  when  the  fixture  was  in  use.  After  giving  the 
matter  some  thought,  we  finally  managed  to  make  a  satis- 
factory repair  as  shown  in  the  accompanying  illustration,  and 
since  that  time  no  further  trouble  has  been  experienced. 

We  first  planed  the  broken  part  to  I'n  angle  as  shown  by 
the  line  .l-.l.  the  amount  of  metal  phined  off  being  Just  suf- 
ficient to  enable  two  pieces  of  flat  stock  to  be  put  in  place 
as  shown  by  the  dotted  lines.  Two  holes  were  next  drilled  as 
shown  at  H.  after 
which  the  two 
pieces  of  flat  slock 
wore  turned  down 
to  form  studs, 
which  were  a  driv- 
ing flt  In  the  holes 
B.  These  studs 
were  next  fastened 
In  place  by  tapered 
pins,  after  which 
the  blocks  were 
planed      down      and  Method    emplojed    in    repairinc    Broken    T-ilot 
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the  T-slot  finished.  As  previously  stated,  this  method  has 
proved  very  satisfactory,  no  further  trouble  being  experienced 
through  failure  of  the  T-slot. 

Moore,  Pa.  A.  0.  Websteb 


A   GAGE-MAKING  KINK   FOR   TESTING 
STRAIGHTEDGES 

We  can  learn  something  from  nearly  everybody,  and  as 
this  kink  was  shown  me  by  a  good  gage-maker  I  will  pass 
it  along  for  others.  In  making  a  gage  where  it  Is  necessary 
to  file  the  edges  of  two  parts  to  fit  perfectly  straight,  or  to 
make  one  surface  straight  with  a  master  straightedge,  it  is 
necessary  to  hold  them  up  to  the  light  to  see  whether  they 
are  accurate  or  not.  It  is  difiicult  to  hold  them  exactly 
parallel  if  one  holds  them  free  at  arm's  length.  If  held 
as  shown,  that  is,  with  the  two  metal  pieces  flat  against 
a  piece  of  heavy  plate  glass  with  the  edges  to  be  tested  to- 
gether, they  can  be  held  perfectly  parallel,  and  any  light 
that  may  show  between  the  two  edges  will  be  plainly  seen 
through  the  glass. 

A  piece  of  plate  glass  about  3  inches  by  4%  inches  is  a 
handy  size.     It  should  be  cut  as  smoothly  as  possible,  then 


STRAIGHT   EDGE 


W  ,0/    i     f 


PLATE  GLASS 


Plate   Glass   for   holding  Parts   Parallel  when   testing   their   Edges 

the  edges  should  be  smoothed  and  rounded  a  little.  It  will 
fit  snugly  into  some  little  nook  in  the  tool-chest  and  prove 
a  valuable  acquisition. 

Hartford,  Conn.  S.  Victor  Brook 


MILLING   CUTTER  FOR  REDUCING   THE 
DIAMETER   OF   SMALL  STOCK 

The  other  day  I  was  given  the  job  of  reducing  the  diameter 
at  one  end  of  a  number  of  pieces  of  14-inch  round  cold-rolled 
steel  to  %  inch.  For  this  purpose,  I  made  a  special  cutter 
of  the  form  shown  in  the  illustration.  This  cutter  was  held 
in  the  toolpost  of  the  lathe  while  the  work  was  held  in  a 
collet  chuck.  By  feeding  the  cutter  over  the  end  of  the  bar, 
the  diameter  was  reduced  to  the  required  size,  a  very  satis- 
factory rate  of  production  and  finish  on  the  work  being  se- 
cured in  this  way.  The  hole  in  the  cutter  was  drilled  0.005 
inch  over  size  to  leave  the  necessary  amount  of  metal  for 
polishing  the  small  end  of  the  bars.  The  tool  was  made 
of  tool  steel  and  hardened  in  the  usual  way.  It  will  be  seen 
that  there  is  a  spiral  cutting  edge  provided  by  machining  an 
angular  slot  in  the  side  of  the  tool  which  is  fed  up  to  the  work. 
No  further  description  should  be  required  to  make  the  de- 
sign and  operation  of  this  tool  quite  clear  to  any  mechanic. 

By  way  of  con- 
clusion, it  may 
be  well  to  call  at- 
tention to  the  fact 
that  the  ends  of 
the  bars  are  slight- 
ly beveled  as 
shown  in  the  illus- 
tration, to  enable 
them  to  enter  the 
hole  in  the  tool 
readily.  B.   E. 


METHOD   OF   DRAWING  SECTION  LINES 

The  following  describes  a  method  by  which  draftsmen  can 
draw  section  lines  without  the  use  of  dividers  or  a  scale 
and  still  have  the  lines  equally  spaced  and  of  a  neat  ap- 
pearance. By  this  method  either  of  four  different  spaces  may 
be  made  between  the  lines  according  to  the  requirements  of 
different  drawings.     Referring  to   the  illustration,  it  will  be 


Triangle   provided 

seen  that  an  ordinary  45-degree  triangle  has  a  rectangular 
hole  cut  in  it,  with  a  small  rectangle  of  the  celluloid  left  in 
the  upper  left-hand  corner.  A  block  of  wood  or  fiber  is  then 
cut  to  the  form  shown,  care  being  taken  to  have  the  di- 
mensions of  the  hole  in  the  triangle,  and  the  block  which  fits 
into  this  hole,  of  exactly  the  specified  dimensions,  so  that 
the  block  will  slide  freely  in  the  hole.  By  placing  the  proper 
corner  of  the  block  adjacent  to  the  corner  of  the  hole  in 
which  the  small  rectangle  is  left,  a  space  of  either  1/16,  3/32, 
1/8  or  5/32  inch  may  be  made  between  the  section  lines. 
Operating  the  loose  block  with  the  left  hand  and  the  pen  and 
triangle  with  the  right  hand,  this  device  will  be  found  not 
only  a  time-saver  but  the  means  of  greatly  improving  the 
appearance  of  cross-sections,  with  a  little  practice. 
Brooklyn,  N.  Y.  Harry  A.  Schreiber 


VALVE   GRINDING   COMPOUND 

The  following  will  be  found  an  excellent  compound  for 
grinding  in  valves  of  the  form  used  on  gasoline  engines,  etc. 
In  doing  this  work  great  care  must  be  taken  to  prevent 
particles  of  emery  from  being  carried  into  the  valve  passages 
by  the  oil.  If  this  occurs  it  will  be  found  very  difficult  to 
remove  the  particles  of  emery,  so  that  there  is  considerable 
danger  of  their  being  drawn  on  into  the  engine  when  it  is 
once  more  placed  in  operation.  A  satisfactory  substitute  for 
oil  and  emery  can  be  made  by  taking  a  cake  of  yellow  laundry 
soap  and  mixing  it  with  I/2  pound  of  white  lead.  These  con- 
stituents are  mixed  to  a  thick  paste  and  then  equal  parts  of 
Nos.  80  and  100  carborundum  are  added  until  the  required 
consistency  is  obtained.  This  compound  should  be  used  in 
the  form  of  a  thick  paste,  and  in  place  of  oil  a  drop  or  two  of 
water  is  applied  to  the  seat  of  the  valve  when  grinding.  The 
consistency  of  this  compound  is  such  that  there  is  no  tend- 
ency for  it  to  run — as  in  the  case  of  oil — and  as  a  result  the 
particles  of  abrasive  remain  on  the  valve  seat  being  ground. 

Charles  City,  Iowa  G.  U.  Kaiser 


A   TOOLMAKING   KINK 

Experience  has  shown  that  the  end  of  a  bar  of  steel  that 
has  been  broken  off  should  never  be  used  for  the  working  or 
cutting  end  of  a  die  or  punch.  The  fibers  in  the  end  of  such 
a  bar  have  been  so  severely  strained  in  breaking  that  the  steel 
is  unsuitable  for  performing  the  work  done  by  a  punch  or 
die.  The  broken  end  should  be  made  the  shank  of  the  punch, 
while  the  end  of  the  bar  that  was  cut  off  should  be  used  for 
the  cutting  end  of  the  tool. 

Waterbury,  Conn.  Ciiari.es  Doeschee 
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SOUTH   AMERICAN   TRADE   CONDITIONS 

BY    R     G     BETTS- 

Those  "South  American  opportunities,"  born  of  the  war  in 
Europe,  are  not  all  that  they  seemed.  Although  it  appeared 
logical  that  the  time  was  ripe  for  I'nited  States  manu- 
facturers to  capture  the  trade  of  the  warring  nations,  the 
glowing  reports  to  that  effect  should  be  somewhat  modified 
by  advices  from  South  American  importers  themselves. 

They  indicate  that  the  South  American  countries  were  so 
hard  hit  by  the  war  that  "trade  is  paralyzed,"  to  use  the 
language  of  an  Argentine  firm,  the  financial  distress  being 
acute  almost  to  the  breaking  point,  while  even  were  con- 
ditions more  favorable,  the  handicaps  under  which  the 
U.  S.  A  has  so  long  operated — lack  of  ships  and  of  facilities 
for  exchange  and  extended  credit — are  still  of  such  potent  in- 
fluence that  they  must  be  reckoned  with  if  the  United  States 
is  ever  to  become  a  truly  serious  competitor  for  trade  in 
the  Southern  countries. 

Pratt  &  Co.,  of  Buenos  Aires  and  Carlisle  Crocker  &  Co., 
of  Montevideo,  both  old  and  reputable  firms  who  have 
handled  many  lines  of  goods  "made  in  U.  S.  A.,"  join  In 
sounding  this  warning  to  manufacturers  and  in  making  clear 
the  conditions  that  exist.     The  former  writes: 

The  immediate  idea  of  many  people  on  the  breaking  out 
of  the  European  war  was  that  business  between  the  South 
American  countries  and  the  States  would  naturally  jump 
into  great  importance,  and  there  are  undoubtedly  large  and 
varied  lines  of  staples  that  must  be  provided  for  through 
the  United  States  which  formerly  were  received  from 
Europe.  This  undoubtedly  is  true  whether  the  conditions 
here  improve  or  grow  worse.  There  are  also  special  lines 
which  have  been  established  here  and  on  which  a  fair 
demand  has  been  created  where  the  importer  finds  it  ex- 
pedient to  continue  to  supply  that  certain  demand  through 
the  United  States,  provided  he  is  able  to  do  so. 

In  regard  to  any  special  increase  in  trade  between  the 
Argentine,  for  instance,  and  the  United  States,  we  must  con- 
sider for  the  moment  conditions  here  and  financial  conditions 
in  general  throughout  the  world.  We  were  in  a  financial 
crisis  of  some  months  duration  when  the  war  broke  out. 
The  immediate  effect  was  to  render  conditions  worse  instead 
of  better — the  crisis  has  become  more  acute  because  people 
are  discovering  that  the  business  of  the  world  is  done  on 
credit,  and  when  European  credit  is  retired  from  this  country, 
practically  all  the  foreign  credit  they  had  was  retired. 

When  credits  are  retired,  money  counts,  and  people  who 
were  considered  wealthy  and  beyond  the  reach  of  want  found 
themselves  suddenly  in  a  market  without  easy  money  cir- 
culating and  no  cash  value  for  anything  that  they  owned. 
People  cannot  buy  who  cannot  pay  and  even  if  some  people 
are  willing  to  give  orders  it  is  a  bad  time  to  take  them  at 
the  New  York  end.  We  are  speaking  of  general  conditions 
only. 

Trade  never  was  so  paralyzed  in  the  history  of  the  country 
as  it  is  at  this  moment.  We  hope  that  it  will  get  better  after 
the  wheat  crops,  which  should  be  settled  within  the  next  two 
or  three  months. 

Up  to  the  present,  the  exchange  proposition  between 
Buenos  Aires  and  New  York  and  London  has  been  against 
doing  bjslness,  for  a  time  at  least.  Now  York  banks  would 
not  dl.scount  anything  on  Buenos  Aires  and  would  not  even 
take  drafts  for  collection.  The  Buenos  Aires  banks  could  not 
send  them  the  money  when  collected  and  New  York  had  to 
take  drafts  on  London,  which  in  many  cases  the  New  York 
banks  would  not  cash.  Our  government  conversion  house 
has  remained  closed  since  the  beginning  of  this  war:  there- 
fore, although  the  legal  rate  between  paper  money  and  gold 
ha.i  remained  fixed,  the  banks  do  not  recognize  this  rate  in 
fixing  the  rates  of  exchange,  which  is  an  abnormal  condition, 
and  this  contributes  to  the  confusion,  inasmuch  as  we  buy  in 
gold  and  we  sell  here  in  paper  money. 

The  hard  times  here,  together  with  the  overstocks  and  the 
necessity  of  raising  the  money  to  meet  unexpected  calls  on 
account  of  the  retiring  of  credit,  have  forced  liquidations  and 
auctions  and  cut  prices  on  every  hand,  and  prices  In  many 
cases  are  far  below  cost. 

These  conditions  will  probnhly  last  until  this  liquidation 
l«  to  a  great  extent  effected  and  until  times  Improve.  We 
have  had  several  Innulrles  from  the  United  States  regarding 
the  opportunity  at  present  for  pushing  American  business 
and  we  have  advised  the  inquirers  to  postpone  any  action. 

It  goes  almost  without  saying  that  the  conditions  which 
make  for  such  farreaching  commercial  distress  in  the  great 
Ftepubllrs  of  Brazil  and  Argentine  are  felt  keenly  In  the 
smaller  countries.  I'ruguay,  for  example.  How  keenly  is 
vividly  portrayed  by  Carllulp  Crocker  A  Co.,  of  Montevideo, 

•  Aililr»»>:     40«>    WmI    I4neh   SI  .    Nrw    Turk    Clly. 


who  in  emphasizing  that  no  present  opportunity  exists  for 
increased  trade  with  the  United  States,  point  out  specifically 
the  causes  that  have  handicappe<i  it  in  times  of  prosperity, 
and  that,  unless  Uncle  Sam  changes  some  of  his  ways  and 
means,  will  continue  to  handicap  it  forevermore.  The 
Uruguay  importers  say: 

However  bad  the  situation  is  here,  it  is  not  nearly  as  seri- 
ous as  the  one  in  the  Argentine  Republic  and  Brazil,  where 
enormous  failures  are  reported  every  day.  Our  market  here 
has  always  maintained  a  reputation  for  conservatism  and 
solidity,  of  which  it  is  giving  ample  proof  at  the  present 
time. 

Beginning  at  the  time  of  the  Balkan  war  the  country  ex- 
perienced a  tremendous  slump  in  business  in  general.  Ap- 
parently there  was  a  great  scarcity  of  money.  Collections 
became  more  and  more  diflScult,  the  banks  called  in  the  over- 
drafts they  had  conceded  to  their  customers,  and  the  mer- 
chants naturally  followed  their  lead,  and  restricted  their 
credits.  With  the  result  that  in  a  little  while  business  came 
to  a  standstill. 

An  absolute  paralyzation  is  felt  since  the  outbreak  of  the 
European  war.  As  an  illustration:  During  August  only 
two  automobiles  were  sold  in  this  city — both  Fords.  This 
was  August  7.  Since  then,  not  a  single  automobile  has  been 
Bold  in  the  country.  Most  dealers  have  stock  left  over  from 
last  summer,  when  business  was  not  nearly  as  good  as  the 
summer  previous.  The  dealers  in  Benz  autos  have  failed, 
the  Renault  people  have  moved  to  smaller  premises,  the 
Delhaye  ditto,  the  Delauney-Belville  ditto.  We  also  have 
given  up  our  large  salesroom  and  moved  to  our  general  depot 
and  others  have  done  the  same,  the  list  being  longer  than 
we  care  to  mention  in  these  lines. 

To  give  you  another  illustration  of  the  conditions  of  busi- 
ness in  general,  our  own  general  sales  have  dropped  more 
than  50  per  cent,  and  we  know  for  a  fact  that  other 
business  houses  on  our  street  (where  all  the  big  houses 
are  established)  are  only  selling  from  20  per  cent  to  2.5  per 
cent  of  their  customary  monthly  amounts. 

To  add  to  this,  it  is  nearly  impossible  to  buy  exchange 
either  on  New  York  or  London.  There  being  no  direct  bank- 
ing facilities  between  this  market  and  New  York,  we  are  de- 
pendent on  London  banks  for  exchange,  with  the  correspond- 
ing results  at  the  present  moment.  Wo  have  had  great  dif- 
ficulty in  this  regard,  and  to  meet  our  obligations  have  had 
to  use  all  our  influence,  not  only  in  commercial,  but  also  in 
official  circles.  We  are  paying  something  like  S  per  cent  more 
for  exchange  than  in  normal  times. 

As  you  know,  freights  have  gone  up  from  25  per  cent  to  50 
per  cent,  and  there  is  an  additional  tax  for  war  risk,  amount- 
ing to  from  2  per  cent  to  4  per  cent. 

Our  importations  from  England  have  not  suffered  as  great 
changes  as  those  from  the  United  States,  which  clearly  shows 
that  commercially,  the  United  States  is  tributary  to  Great 
Britain.  Conditions  make  freights  from  England  higher,  and 
as  a  result  they  raise  the  freights  from  the  United  States. 
This  prevents  your  country  from  reaping  the  benefits  of  rul- 
ing conditions  in  Europe.  You  have  no  banks,  and  depend  on 
London,  with  the  result  that  the  charge  for  exchange  pro- 
vents  your  gaining  any  advantage  by  being  at  peace  while 
England  is  at  war.  Your  merchants  think  this  is  a  fine  time 
to  make  a  larger  profit  on  their  goods,  so  that  we  can  buy 
just  as  cheaply  in  England  as  we  can  in  the  United  States 
and  even  cheaper.  How.  then,  are  American  exporters  going 
to  capture  the  market,  and  start  a  current  of  business  in 
their  direction,  and  take  it  away  from  England? 

It  is  true  that  German  exportations  are  at  a  standstill, 
but  at  the  present  moment  everyone  Is  overstocked  and  does 
not  have  to  buy  fresh  stock.  It  has  been  the  German  policy 
here  for  a  long  time  to  push  their  sales,  to  increase  their 
output,  giving  any  terms  for  payment,  as  long  as  this  could 
be  accomplished. 

I'ntil  financial  conditions  improve  here,  direct  banking 
facilities  are  established,  the  United  States  gets  Us  own  mer- 
chant marine,  and  the  exporters  learn  to  open  reasonable 
credits  and  do  business  direct,  displacing  the  commission 
houses  (who  only  thrive  because  we  do  not  get  the  full  dis- 
counts obtainable  on  the  goods  we  buy)  America  will  not 
capture  the  South   Amerlcnn   market. 

Our  opinion  Is  that  all  the  talk  and  enthusiasm  being 
worked  up  at  present  in  this  regard  is  hot  air,  and  that  it 
will  be  necessary  to  dig  very  deep  in  or<ler  to  build  the 
foundations  of  a  trade  In  South  America  equal  to  that  of 
England,  Germany  or  France. 

[The  opportunities  for  future  trade  tn  South  America  ore 
attractive,  b\it  it  Is  best  for  our  manufacturers  to  labor 
under  no  delusions  as  to  immediate  prospects.  These  ex- 
tracts from  letters  present  a  discouraging  situation,  but  no 
American  manufacturer  who  has  determined  to  capture  sonn 
pnrt  of  the  South  American  trade  should  let  them  upset  hia 
plans  He  must  lay  them  for  the  future  rather  than  for  thi 
present,  and  the  preparation  may  take  years  before  satis- 
factory  results  are  achieved. — EniTOK.l 
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GLEASON   30-FOOT   HERRINGBONE   AND 
SPUR   GEAR  PLANER 

This  machine  is  adapted  for  cxUting  both  herringbone  and 
spur  gears.  A  taper  attachment  is  provided  for  use  in  plan- 
ing herringbone  gears.  As  the  tool-slide  vioves  forward,  this 
taper  attachment  actuates  a  mechanism,  ichich  i-olls  the  gear 
blank  to  obtain  the  required  relation  between  the  ivork  and 
the  tool,  as  the  tool  moves  forward.  The  indexing  is  effected 
by  a  positive  mechanism  which  is  driven  and  locked  by 
power.  The  indexing  motion  is  accelerated  at  the  start  and 
retarded  toward  the  end  in  order  to  avoid  shock.  The 
capacity  is  for  gears  ranging  from  15  inches  to  30  feet  in 
diam eter.  Herringbone  gears  from  6  to  4S  inches  face  width, 
and  spur  gears  from  3  to  36  inches  face  width,  can  be  cut. 
The  pitch  is  unlimited. 

The  Gleason  Works, 
Rochester,  N.  Y.,  have 
recently  completed  a  her- 
ringbone and  spur  gear 
planer  for  the  R.  D. 
Nuttall  Co.,  which  is 
particularly  noteworthy 
on  account  of  the  wide 
range  of  gears  that  can 
be  cut.  This  machine  is 
of  the  single  tool  planer 
type  and  is  adapted  for 
either  planing  tSeth  from 
solid  metal  or  for  iinish- 
ing  cored  teeth.  The 
teeth  are  formed  by 
templets  which  are  of 
the  same  type  for  both 
spur  and  herringbone 
gears.  Cutting  speeds 
ranging  from  15  to  60 
feet  per  minute  are  avail- 
able. The  weight  of  the 
machine  is  92,000  pounds, 
and  it  will  be  mounted 
on  a  concrete  foundation  provided  with  a  pit  to  receive  the 
under  side  of  large  diameter  gear  blanks  while  the  teeth  are 
being  cut. 

The   Drive 

The  machine  is  driven  by  a  20-horsepower  Westinghouse 
reversing  type  direct-connected  motor,  from  which  the  power 
is  transmitted  through  an  oil-tight  gear-case  in  which  all  of 


Taper    Attachment    and   Driving   Motor 


the  gears  and  bearings  are  amply  lubricated.  This  case  is 
located  inside  the  frame  but  can  be  readily  removed  for  mak- 
ing repairs  or  adjustments.  The  last  gear  of  the  train  meshes 
with  a  rack  attached  to  the  under  side  of  the  tool-slide  in 
the  same  manner  as  on  a  regular  planer.  The  tool-slide  is  9 
feet,  6  inches  long  and  the  toolpost  can  be  moved  to  various 
positions  on  the  slide.  This  is  for  the  purpose  of  providing 
means  for  planing  rolling  mill  pinions  which  are  usually  cut 
from  forgings  in  which  the  pinion  is  an  integral  part  of  the 
shaft.  This  brings  the  pinion  blank  some  distance  from  the 
faceplate,  and  it  is  necessary  to  adjust  the  tool  along  the  tool- 
slide  in  order  to  bring  it  into  the  desired  position  for  planing 
the  teeth.  The  maximum  adjustment  of  the  tool  along  the 
slide  enables  the  tool  to  be  set  126  inches  back  from  the  face- 
plate. For  planing  the 
teeth  of  pinions  of  this 
construction,  a  large 
roller  steadyrest  is  pro- 
vided for  supporting  the 
outer  end  of  the  work; 
this  steadyrest  is  clearly 
shown  in  Figs.  1  and  2, 
and  a  good  idea  of  the 
arrangement  of  the  tool- 
slide  will  be  obtained  by 
referring  to  Fig.   1. 

The  Toolpost,  Tool-feed 

and  Reversing 

Mechanism 

The  toolpost  is  of  the 
clapper  box  type,  and  is 
so  designed  that  it  may 
be  swiveled  for  various 
spiral  angles.  It  is 
mounted  on  a  cross-slide 
which  is  adjustable  on 
the  tool-slide,  as  previ- 
ously mentioned.  The 
design  is  such  that  it  is 
possible  to  finish  all  herringbone  gears  without  requiring  the 
blank  to  be  reversed  on  the  arbor.  The  tool  is  fed  by  means 
of  a  screw  and  ratchet  which  are  actuated  by  adjustable 
dogs  located  on  the  side  of  the  frame.  The  electrical  ap- 
paratus for  the  reversing  mechanism  was  furnished  by  the 
Westinghouse  Electric  &  Mfg.  Co.  The  master  switch  and  the 
mechanical   tripping  device  for  regulating  the  length   of  the 


30-foot    Herringbone    and    Spur    Gear 
Master    Switch    and    Tripping   Device, 


Fig.   2.     General  Vii 


l-foot  Herringbone   and   Spur   Gear  Planer,   showing  Work-head,  Means  of  setting  for  Gears  of  Various 
Diameters    and    Outboard    Support    for    Pinion    Shafts 
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Fig.    3.     Arrangement   of   Master   Switch    and    Tripping   Device 
for    regulating    Length    of    Stroke 

Stroke  and  reversing  the  direction  of  travel  are  bolted  to  a 
plate   fastened    to   the    end   of   the    frame.     There    is    also   a 
pendant  switch  by  which  the  slide  can  be  inched  along. 
RoUine  the  Gear  Blank 
In  planing  herringbone  gears  it  is  necessary  to  roll  the  gear 
blank,  in  order  to  bring  the  work  into  the  proper  position  to 

plane  the  teeth  on 
the  required  helix 
angle  as  the  tool 
moves  forward  in 
a  straight  hori- 
zontal line.  This 
is  accomplished  by 
means  of  a  taper 
attachment  which 
is  set  to  the  re- 
quired angle  and 
works  in  conjunc- 
tion with  the  tool- 
slide  to  actuate  the 
mechanism  which 
rolls  the  gear 
blank.  The  rolling 
of  the  blank  may 
be  done  in  either 
of  two  ways.  On 
gears  up  to  ap- 
proximately 12  feet 
in  diameter,  the 
blank  is  rolled  in 
the  following  man- 
ner: A  rigid  bar 
which  is  adjustable  in  its  bracket  on  the  tool-slide  forms  the 
connection  between  the  tool-slide  and  the  taper  attachment. 
The  adjustment  is  necessary  in  order  to  allow  for  setting  the 
tool  and  the  taper  attachment  in  the  proper  relation  to  each 
other.  The  taper  attachment,  which  is  shown  in  Fig.  4,  may 
be  set  to  any  angle  up  to  30  degrees  either  way  from  the 
center.  Figs.  5  and  6  show  the  arrangement  of  the  mechan- 
ism which  provides  for  rolling  the  gear  blank  in  cutting 
herringbone  gears. 

Obviously,  the  (Irst 
step  Is  to  set  the  taper 
attachment  to  the 
required  angle  and 
make  other  necessary 
adjustments.  As  the 
tool-slide  moves  for- 
ward, the  shoe  A 
which  runs  over  the 
slide  B  Is  given  a 
trnnsverse  movement 
by  the  forward  move- 
ment of  the  bar  which 
connects  (he  lnol-<i|lde 
with  the  taper  attach- 
ment. This  trans- 
Terse  movement  of  the 


oiling 


shoe  is,  of  course,  due  to  the  angular  setting  of  the  slide  B  of 
the  taper  attachment.  It  will  be  seen  that  the  shoe  A  is  con- 
nected to  yoke  C.  and  the  transverse  motion  which  is  trans- 
mitted to  this  yoke  by  the  shoe  is,  in  turn,  passed  on  to  the 
rack  D.  The  transverse  motion  of  the  rack  D  results  in  turn- 
ing a  pinion  that  is  integral  with  a  shaft,  the  other  end  of 
which  carries  a  second  pinion  which  meshes  into  a  72-inch 
gear  segment  E.  This  segment  is  part  of  a  fan  tail  which 
carries  the  index  bracket.  By  means  of  the  index  wheel 
and  worm,  this  bracket  is  connected  with  the  spindle  on  which 
the  gear  is  carried;  and  by  the  proper  setting  of  the  taper 
attachment,  each  stroke  of  the  tool-slide  rolls  the  gear  blank 
accurately  in  time  with  the  tool  without  requiring  any  change 
of  gearing.  Reference  to  the  illustrations  will  make  the  ar- 
rangement of  the  mechanism  for  rolling  the  gear  blank 
quite  clear. 

In  cutting  gears  over  12  feet  in  diameter,  the  method  Is 
the  same  except  that  instead  of  driving  into  the  fan-tail 
segment  E,  a  separate  bracket  is  furnished  which  carries  a 
pinion  meshing  directly  with  a  12-foot  segment  on  the  face- 
plate. This  arrangement  is  found  to  give  better  control  in 
cutting  gears  of  large  diameter.  The  pinion  meshing  into 
the  72-inch  segment  is  removable,  so  that  the  head  can  be 
moved  on  the  frame  for  gears  of  various  diameters,  without 
operating  the  rolling  mechanism. 

The  Indexing:  Mechanism 

The  indexing  is  accomplished  by  a  positive  mechanism 
which  is  driven  and  automatically  locked  by  power.  A  ?i- 
horsepower  motor  is  provided  for  this  purpose  which  is  geared 
to  give  eight  seconds  per  index.  In  order  to  avoid  shock, 
the  indexing  is  accelerated  at  the  beginning  and  retarded  at 
the  end  of  the  motion.     Figs.   7  and  8  show  detailed  views 


Fig.    7.     Arrangement   of   Indexing   Gears   and   Locking    Devico 

of  the  indexing  mechanism  and  the  mechanism  for  accelerat- 
ing and  retarding  the  indexing  motion.  These  illustrations 
will  be  better  understood  by  referring  to  them  in  connection 
with  Fig.  9,  which  shows  the  general  arrangement  of  the  in- 
dexing mechanism.  The  motor  is  mounted  on  top  of  the  in- 
dex bracket,  this  bracket  being  located  below  and  in  front 
of  the  index  wheel.  The  motor  is  not  shown  In  the  detailed 
view  of  the  indexing  mechanism.  Fig.  7.  but  it  drives  through 
a  train  of  gears  to  a  pinion  meshing  with  the  gear  O,  to  which 
the  ratchet  F  is  fastened.  This  part  of  the  mechanism  runs 
continuously.  The  index  Is  tripped  by  hand,  the  method  of 
operation  being  as  follows:  By  raising  the  lever  A,  the  trip 
/}  is  lifted,  thus  causing  the  latch  C  which  Is  keyed  to  It  to 

be  thrown  down.  The 
depression  of  the  latch 
C  releases  the  pawl  E 
which  Is  mounted  on 
the  stop-plate  D;  when 
the  pawl  Is  releaseil 
in  this  way,  the  action 
of  a  coiled  spring 
causes  It  to  engage 
the  ratchet  E,  thus 
locking  together  the 
gear  '.'  and  the  stop- 
plate  />  which  Is 
k.  yod  to  the  shaft  0. 
On  the  end  of  the 
shaft  O  there  Is  a  set 
of     timing     gears     J 
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which  give  a  four  to  one  reduction  on  the  secondary  stop- 
plate  A".  This  plate  K  has  a  flat  spot  on  its  periphery,  and 
the  rider  L  which  is  a  part  of  the  latch  C  lies  on  this  flat 
when  the  mechanism  is  not  in  action.  When  the  latch  C  is 
tripped  as  previously  described,  the  stop-plate  K  is  put  in 
motion  with  the  result  that  the  rider  L  and  latch  (7  of  which 


Fig.    8.     Arrangement  of   Variable   Speed   Gearing  for   accelerating 
and   retarding   Indexing   Motion 

it  is  an  integral  part  are  held  out  by  the  running  of  the  rider 
over  the  circumference  of  the  plate  K.  After  the  plate  K  has 
made  one  complete  revolution — corresponding  to  four  revolu- 
tions of  the  gear  G — the  rider  L  again  falls  into  the  flat  on 
the  plate  A',  thus  allowing  the  latch  C  to  engage  the  pawl 
E  and  disengage  the  pawl  from  the  ratchet  F.  As  a  result  of 
this  disengagement  of  the  ratchet,  that  part  of  the  mechanism 
beyond  the  gear  G  comes  to  rest.  As  there  must  be  a  slight 
time  interval  between  the  release  of  the  pawl  E  and  the  lock- 
ing of  the  latch  C — due  to  the  retarding  of  the  index  motion 
toward  the  end — the  plate  F  does  not  immediately  come  up 
snug  against  the  latch  C.  To  effect  this,  the  plate  F  is  driven 
by  means  of  the  cam  M  striking  the  dog  N.  When  the  dog  N 
is  in  its  proper  position,  the  cam  M  can  rotate  freely,  being 
geared  in  time  with  the  dog  directly  from  the  gear  (J. 
Accelerating-  and  Retarding-  Index  Motion 
For  the  design  of  this  mechanism,  acknowledgment  is 
made  to  the  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.  This 
accelerating  and  retarding  mechanism  may  be  considered 
part  of  the  index  mechanism,  its  purpose  being  to  overcome 
the  shock  of  starting  and  stopping  the  moving  parts.  Re- 
ferring to  Fig.  S,  the  method  of  operation  is  as  follows:  The 
shaft  0  is  a  continuation  of  that  shaft  in  Fig.  7,  and  runs  at 
a  constant  speed  while  the  indexing  operation  is  taking  place. 
At  other  times  the  shaft  0  is  at  rest.  The  pinion  A  is  locked 
to  the  shaft  0  by  a  clutch  B  which  is  employed  for  the  pur- 
pose of  setting  the  indexing  mechanism  in  the  proper  rela- 
tion to  the  accelerating  and  retarding  device.  It  will  be 
seen  that  the  pinion  A  drives  gear  C  to  which  the  gear  D  is 
securely  fastened.  The  gear  D  meshes  with  gear  E,  the  gears 
D  and  E  being  of  the  same  diameter,  while  a  four  to  one  re- 
du  jtion  is  obtained  between  pinion  .4  and  gear  C,  thus  keep- 
ing them  in  step  with  the  timing  gears  of  the  index 
mechanism.  The  gears  C  and  D  are  keyed  to  the  crankshaft 
F.  the  fulcrum  of  which  is  located  on  the  pitch  line  of  the 
gear  D.  This  crank  is  carried  in  brackets  H  and  G  which  are 
free  to  swing  about  the  shaft  0. 


The  connecting-rod  J  is  secured  to  the  crank,  the  opposite 
end  of  this  rod  being  secured  to  a  fixed  center.  As  the  pinion 
A  rotates  at  a  constant  speed,  it  causes  the  gears  C  and  D, 
and  consequently  the  brackets  G  and  H.  to  swing  up  due  to 
the  end  of  the  connecting-rod  J  being  fixed.  The  result  Is 
that  the  gear  D  is  rolled  around  the  gear  £  at  a  variable 
speed,  due  to  the  crank  motion;  and  as  a  result  the  motion 
of  the  gear  E  is  first  accelerated  and  then  retarded.  It  will 
be  seen  that  the  bearing  of  the  gear  E  is  extended,  and  at  1 
the  first  of  a  train  of  change  gears  is  mounted,  which  trans- 
mit the  drive  to  the  worm  that  meshes  with  the  92-inch 
index  worm-wheel.  By  means  of  this  variable  speed  motion, 
the  indexing  is  accelerated  at  the  beginning  and  retarded 
at  the  end  of  the  motion,  so  that  shock  and  vibration  are 
entirely  overcome. 


BURR  PORTABLE  SHAFT  KEYSEATER 

The  value  of  a  portable  shaft  keyseater  for  use  in  any  plant 
where  there  is  a  considerable  amount  of  transmission  equip- 
ment will  be  readily  apparent,  as  a  tool  of  this  kind 
greatly  simplifies  the  performance  of  repair,  alteration  and 
erection  work.  With  one  of  these  tools  it  is  possible  to  cut 
keyseats  in  the  shafting  without  requiring  it  to  be  taken 
down,  and  as  a  result  a  saving  is  effected  both  in  the  cost  of 
doing  the  actual  work  and  the  avoidance  of  shutting  down 
the  machinery  for  an  extended  period.  For  some  years  John 
T.  Burr  &  Son,  429  Kent  Ave.,  Brooklyn,  N.  Y.,  have  been 
making    a    portable    keyseating    machine    for    handling    the 
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class  of  work  referred  to.  The  accompanying  illustration 
shows  a  recent  development  of  this  company's  which,  it  will 
be  seen,  consists  of  a  motor-driven  portable  keyseating  ma- 
chine. The  application  of  the  electric  drive  adds  materially  to 
the  efficiency  with  which  the  tool  operates,  and  the  design  and 
construction  have  also  been  materially  improved  to  meet  the 
requirements  of  the  most  modern  tools  and  working 
conditions. 

This  machine  is  known  as  the  No.  11  Burr  portable  shaft 
keyseater,  and  has  a  capacity  for  milling  keyseats  in  the  ends 
or  middle  of  shafting  up  to  5  inches  in  diameter.  Reference 
to  the  illustration  will  make  it  evident  that  the  machine  can 
be  easily  attached  to  the  shafting  without  requiring  it  to  be 
taken  down  for  milling  the  keyseat.  However,  the  machine  is 
equally  useful  for  performing  keyseating  operations  on  new 
shafting  or  spindles  before  erection.  Keyseats  up  to  12 
inches  in  length  can  be  cut  without  requiring  the  machine 
to  be  reset.  The  machine  is  provided  with  an  automatic 
feed  and  automatic  release  which  disengages  the  feed  at  any 
predetermined  point.  To  trip  the  feed,  the  steel  worm  is 
dropped  out  of  mesh  with  the  worm-wheel;  and  the  feed  is 
reengaged  by  simply  lifting  the  handle  at  the  end  of  the 
worm  spindle.     In  resetting  the  machine  after  a  cut  has  been 
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completed,  the  feed  is  tripped  and  the  feed-screw,  turned  by 
hand.  The  feed  nut  is  made  of  bronze  and  may  be  replaced 
from  stock. 

The  two  clamp-heads  are  firmly  fastened  to  the  shaft  which 
is  being  keyseated,  by   means  of  bolts   and   cross-bars.     The 
rear  clamp  carries  the  feed  nut,  and  the  cutter-head   is  fed 
along  the  shaft  as  the  cut  progresses,  its  roller  binder  being 
tightene<l  just  enough  to  take  up  the  vibration.     It  will  be 
seen  that  the  cutter  arbor  is  provided  with  an  outboard  bear- 
ing and  the  cutter  is  set  central  by  means  of  an  expansion 
collar  placed  between  the  main  arbor  collar  and  the  cutter. 
The  regular  equipment  of  the  machine  includes  a  set  of  mill- 
ing cutters   which   can  be   used  singly  or  in   combination   to 
provide  for  cutting  keyseats  ranging 
from   U    to   1%   inch   in   width,   and 
varying  by  1/16  inch  intervals.    The 
cutter-slide  is   provided   with   an   ad- 
justable  gage  showing  the   depth   to 
which   the   keyseat   is   being   milled. 
It    will    be    seen    that    the    motor    is 
mounted    on    a    platform,    bolted    to 
the   cutter-slide   and    drives   through 
a  train  of  gears,  the  first  pinion  be- 
ing of  rawhide.     Motors  may  be  fur- 
nished to  run  on  almost  any  stand- 
ard   direct    or    alternating    current. 
The  motor  is  connected  to  the  elec- 
tric  circuit   by   means   of   a    flexible 
cord  and  plug.     The  net  weight  of 
the  machine  is  175  pounds. 


FAWCUS    HERRINGBONE    GEAR    HOBBING 
MACHINE 

Thr  most  important  frature  of  this  machine  is  thr  fact  that 
it  is  provided  with  two  hobs  which  tcork  simultaticously  to 
generate  the  two  sides  of  each  herringbone  tooth.  The  two 
hobs  are  driven  by  a  differential  speed  mechanism  which  in- 
creases the  speed  of  one  hob  and  decreases  that  of  the  other, 
so  that  the  two  hobs  generate  the  tico  sides  of  the  teeth  at 
the  rcf/uired  helix  angles.  The  index  worm-wheel  is  driven 
by  two  icorms,  one  of  which  engages  each  side  of  the  wheel, 
providing  a  very  smooth  drive  and  means  of  taking  up  lost 
motion. 

The  theoretical  advantages  of  herringbone  gears  are  gen- 
erally conceded,  but  until  recent  years  the  wide  application 
of  this  system  of  gearing  was  prevented  by  the  practical  dif- 
ficulties which  were  encountered  in  cutting  the  double  helical 
teeth.  Where  it  has  been  attempted  to  use  a  single  gear  bob- 
bing machine  for  the  purpose,  the  method  has  been  to  make 
the  gear  in  halves,  each  of  which  has  a  set  of  single  helical 
teeth  generated  on  it;  and  these  two  parts  are  then  bolted 
together   to    form    the    hprringhone    gear.      The    objectionable 
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feature  of  this  method  of  procedure  is  that  it  is  a  difficult 
matter  to  produce  a  herringbone  gear  in  this  way  which  has 
the  two  sets  of  helical  teeth  in  proper  alignment;  and  where 
the  two  halves  of  the  gear  are  not  bearing  together  exactly 
as  they  should,  it  will  be  evident  that  the  advantages  of  the 
herringbone  gear  are  largely  missing.  The  same  difficulty 
is  encountered  when  it  is  attempted  to  use  a  single  bobbing 
machine  to  generate  two  sets  of  helical  teeth  in  a  solid  blank 
in  two  operations. 

The  practical  advantages  accruing  from  the  use  of  herring- 
bone gears  are  quite  generally  known,  but  it  may  not  be  out 
of  place  to  refer  very  briefly  to  them.  The  double  helical 
teeth  in  this  type  of  gear  practically  eliminate  shock  and 
vibration.  These  features  mean  that  the  efficiency  is  very 
high  and  noise  is  reduced  to  a  minimum;  and  for  these 
reasons  herringbone  gears  have  found  wide  application. 
With  the  introduction  of  practical  methods  of  cutting  gears 
of  this  type  and  the  resulting  stimulus  which  has  been  given 
to  their  application,  the  desirable  features  of  herringbone 
gears  have  become  more  widely  known,  r.nd  as  a  result  they 
are  replacing  other  types  of  gears  on  many  classes  of  ma- 
chines. 

Purpose  of  the  Fawcus  Herrlntfbone  Gear 
Hobblngr  Machine 

With  the  view  of  taking  advantage  of  the  features  of  the 
bobbing  machines  for  cutting  herringbone  gears,  and  at  the 
same  time  to  overcome  the  difficulty   experienced   in   cutting 
gears    of   this    type    on    the    ordinary    bobbing    machine,    the 
Kawcus   Machine   Co.,    Pittsburg,    Vn.,   has   recently    perfected 
a   duplex   machine   which   is  equip- 
ped with  two  hobs  that  work  simul- 
taneously, each  hob  generating  one 
-r'- ,  of  the  sets  of  helical   teeth  of  the 

gear.  The  machine  has  a  capacity 
for  cutting  gears  ranging  from  B 
inches  lo  15  feet  in  diameter.  The 
feature  of  greatest  mechanical 
novelty  Is  the  difTerentlal  speed 
mechanism  by  which  the  two  hobs 
are  driven,  to  provide  for  cutting 
the  teeth  with  helix  angles  of  op- 
posite inclination.  The  face  of  the 
gear  blank  is  turned  with  a  groove 
at  the  center,  the  width  of  which 
is     about     equal     lo     the     circular 
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Fig.    3.     Plan  View   of   Fawcus  Double   Gear  Hobbing  MacMae 


pitch  of  the  gear  which  is  to  be  cut.  One  hob  starts  work  at 
the  top  of  the  blank  and  works  down  to  the  groove,  while 
the  second  hob  starts  at  the  groove  and  works  down  to  the 
bottom  of  the  blank.  In  order  to  obtain  the  required  helix 
angles,  the  speed  of  the  upper  hob  is  retarded,  while  the 
speed  of  the  lower  hob  is  increased,  the  differentiation  of 
the  speed  being  such  that  the  required  helix  angles  are  ob- 
tained. A  detailed  description  of  the  entire  mechanism  of 
the  machine  will  be  given  in  subsequent  paragraphs,  and  in 
this  connection  the  differential  speed  mechanism  for  driving 
the  hobs  will  be  fully  described. 

In  operating  the  machine,  the  first  step  is  to  set  the  hobs, 
after  which  the  work  is  brought  into  contact  with  them  and 
the  horizontal  feed  engaged  to  feed  the  work  up  to  the  hobs 
until  they  have  cut  into  the  gear  blank  to  the  required  depth. 
When  this  result  has  been  obtained,  the  horizontal  feed  is 
disengaged   and   the   vertical   feed   engaged   to   feed   the   hobs 


down  over  the  face  of  the  gear  blank.  The  mechanism  pro- 
vided in  the  machine  must  serve  five  fundamental  purposes: 
first,  means  must  be  provided  for  driving  the  hobs;  second, 
for  securing  the  differential  speed  between  the  two  hobs; 
third,  for  rotating  the  work;  fourth,  for  the  horizontal  feed 
of  the  work;  and  fifth,  for  the  vertical  power  feed  for  feeding 
the  hobs  across  the  face  of  the  gear  blank.  The  mechanism 
by  which  these  results  are  obtained,  together  with  the  means 
for  securing  the  various  adjustments  necessary,  are  described 
in  the  following. 

The  Dillerential  Speed  Mechanism  for  Driving  the  Hobs 
Referring  to  Figs.  3  and  4  which  show  a  plan  and  side  ele- 
vation of  the  mechanism,  power  to  drive  the  machine  is  ap- 
plied at  A.  which  may  be  either  a  gear  or  pulley  according  to 
whether  the  machine  is  arranged  for  individual  motor  drive 
or  belt  drive  from  the  countershaft.  The  shaft  on  which  the 
driving  gear  or  pulley  is  mounted  is  carried  through  to  the 


;i  i!  I         w  II  ,| 


:iv-rdii--- 


ESD 


Fig.   4,     Side  Elevation  and   Partial  Cross-sectional  View  on  Ling  X-X 
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opposite  side  of  the  machine,  and  has  the  first  of  a  pair 
of  gears  B  mounted  on  it.  Variations  of  speed  are  ob- 
tained by  employing  different  change  gears  at  B.  The  shaft 
on  which  the  second  gear  B  is  mounted  extends  back  inside 
the  bed  of  the  machine  and  transmits  power  through  a  pair 
of  double  helical  gears  to  the  shaft  C.  From  this  shaft  the 
power  is  transmitted  through  a  worm  and  worm-wheel  to  the 
spiral  splined  shaft  D.  The  shaft  C  extends  through  to  the 
opposite  side  of  the  machine  where  there  are  a  second  worm 
and  worm-wheel  for  driving  a  similar  spiral  shaft  D  on  that 
side  of  the  machine.  These  two  spiral  shafts  serve  the  double 
purpose  of  driving  the  hobs  and  providing  the  differential 
speed  effect  which  is  required  to  secure  the  necessary  helix 
angles.  Referring  to  Fig.  2,  it  will  be  seen  that  these  spiral 
shafts  are  of  the  same  hand,  but  they  are  driven  in  opposite 
directions.  P:;ach  shaft  runs  through  a  gear-box  in  which 
there  is  a  spiral  gear  E  which  is  splined  onto  the  shaft  B. 
From  the  gear  meshing  with  the  gear  E,  the  motion  is  trans- 
mitted through  a  second  pair  of  spiral  gears  shown  at  F  in 
Figs.  1  and  2,  to  the  shafts  on  which  the  hobs  are  carried. 
The  head  in  which  the  hobs  are  carried,  is  integral  with  the 
gear-boxes  in  which  the  spiral  gears  E  are  contained ;  and 
when  the  vertical  power  feed  is  brought  into  action,  each 
gear-box  is  fed  down  with  the  head.  The  result  is  that  the 
speed  of  one  hob  is  accelerated,  its  final  speed  being  the  num- 
ber of  revolutions  per  minute  obtained  through  the  gearing 
plus  the  part  of  a  revolution  per  minute  secured  through  the 
vertical  movement  of  the  gear  E  on  the  spiral  shaft  D. 
The  gear-box  at  the  opposite  side  of  the  machine  is  fed  down 
in  a  similar  manner,  but  the  spiral  shaft  at  this  side  of  the 
machine  is  rotating  in  the  opposite  direction.  As  a  result, 
the  ultimate  speed  of  the  other  hob  is  the  number  of  revolu- 
tions per  minute  obtained  by  the  vertical  movement  of  the 
gear  on  the  spiral  shaft.  The  differential  speed  obtained  in 
this  way  from  the  two  spiral  shafts  is  regulated  to  obtain  the 
required  helix  angle  for  the  gear  that  is  being  bobbed. 

Method  of  Setting:  Up  and  Adjusting  the  Hobs 
In  setting  up  the  machine  ready  for  working  on  a  given 
operation,  the  two  hobs  must  be  set  in  the  proper  relation  to 
each  other,  and  means  for  securing  this  result  are  provided 
in  the  gear-box  on  the  splined  shaft  at  the  left-hand  side  of 
the  machine,  shown  in  Fig.  1.  In  setting,  the  position 
of  the  hob  at  the  right-hand  side  of  the  machine  is 
arbitrarily  fixed  because  no  means  of  adjustment  is  provided 
at  that  side.  After  the  right-hand  hob  has  been  mounted 
on  its  arbor,  the  left-hand  hob  is  set  up  and  it  is  then  neces- 
sary to  adjust  the  position  of  this  hob.  Referring  to  Fig.  4, 
it  will  be  seen  that  the  gear  E  is  mounted  on  a  sleeve  G 
which,  in  turn,  surrounds  a  sleeve  H  which  is  splined  to  the 
spiral  shaft  D.  At  the  bottom  of  the  gear-box  there  is  a  hand- 
wheel  /  which  is  threaded  onto  the  lower  end  of  the  sleeve  H 
to  provide  for  locking  the  mechanism  when  the  required  ad- 
justment of  the  hob  has  been  made.  At  its  upper  end  the 
sleeve  H  Is  extended  to  form  an  annular  cap  in  which  a 
worm  J  Is  mounted  that  meshes  with  a  worm-wheel  cut  in 
the  top  of  the  bushing  G  on  which  the  spiral  gear  JS  is 
mounted.  In  order  to  adjust  the  position  of  the  hob,  a 
wrench  is  placed  on  the  squared  end  of  the  shaft  J,  by  which 
means  the  worm  and  worm-wheel  connecting  the  sleeves  O 
and  II  are  turned.  The  movement  of  sleeve  Q  results  in  ro- 
tating the  gear  E  which  transmits  the  motion  through  the 
regular  train  of  driving  gears  to  the  hob.  When  the  hob  has 
been  adjusted  in  this  way  to  bring  It  Into  the  required  posi- 
tion, the  handwheel  /  la  turned,  thus  locking  the  sleeves  O 
and  H  together  and  holding  the  hob  in  its  required  position 
relative  to  the  hob  on  the  opposite  side  of  the  machine. 

Means  tor  Rotating  the  Work 

It  has  already  been  mentioned  that  the  shaft  C  runs 
through  the  bed  of  the  machine  and  drives  the  splined  shafts 
/»  at  each  side  through  worni-Kearlng.  At  the  right-hand 
side  of  the  marhlne.  shown  In  Fig.  2,  the  shaft  C  Is  extended 
beyond  the  worm  for  the  purpose  of  driving  the  first  of  a 
train  of  gears  which  transmits  power  to  the  spiral  genra  K. 
nifferent  Index  change  gears  can  be  employed  to  transmit 
Ihp  motion  to  the  spiral  gears  K.    Referring  to  the  Illustra- 


tion, it  will  be  seen  that  the  driven  gear  of  the  pair  K  is 
carried  on  the  horizontal  shaft  which  has  a  worm  L  splined 
to  it  at  the  forward  end.  This  worm  meshes  with  an  index 
worm-wheel  cut  in  the  periphery  of  the  work-table  and  pro- 
vides f(ir  rotating  the  work.  The  shaft  on  which  the  driver 
of  the  spiral  gear  pair  K  is  mounted  extends  through  to  the 
left-hand  side  of  the  machine,  as  shown  in  Fig.  1,  where  there 
is  a  second  pair  of  spiral  gears  K  which  drive  another  hori- 
zontal shaft.  This  shaft  has  a  second  worm  splined  to  it, 
which  engages  the  work-table  index  worm-wheel  at  the  op- 
posite side.  This  double  drive  for  the  work-table  is  one  of 
the  advantages  of  the  machine,  as  it  eliminates  torsional 
strains  and  vibration,  and  provides  the  maximum  uniformity 
of  motion. 

Arrangement  of  the  Feed  Mechanism 

The  drive  for  the  feed  mechanism  is  taken  from  the  hori- 
zontal table  driving  shaft  shown  in  Fig.  1.  Referring  to  this 
illustration,  it  will  be  seen  that  the  sh?.ft  extends  back  from 
the  spiral  gears  A'  and  has  a  worm  .1/  mounted  upon  it.  The 
shaft  on  which  the  worm-wheel  meshing  with  the  worm  M  is 
carried,  extends  through  the  machine  and  transmits  motion 
to  the  feed-box  through  a  sprocket  chain  X.  The  drive  se- 
cured through  the  chain  A"  is  for  the  Jorward  or  cutting 
speed;  and  to  provide  for  a  quick  return,  a  second  sprocket 
chain  drive  0  is  carried  up  to  the  feed-box  from  the  main 
driving  shaft  on  which  the  first  of  the  gears  B  is  mounted. 
Change  gears  on  the  outside  of  the  gear-box  Q  pro- 
vide for  varying  the  rate  of  feed.  The  lever  shown  at  P 
in  Fig.  1  operates  an  interlocking  clutch  mechanism  which 
provides  for  engaging  either  the  forward  drive  from  the 
chain  A"  or  the  quick  return  from  the  chain  0.  but  makes  it 
impossible  for  damage  to  be  done  to  the  machine  by  engaging 
both  motions  at  the  same  time.  The  motion  transmitted  from 
the  sprocket  chain  drive  A'  or  0 — according  to  the  position 
of  the  interlocking  clutch — is  transmitted  through  the  gear- 
box shown  at  Q  in  Fig.  1,  to  a  shaft  on  which  the  bevel  gears 
K  and  S  (Fig.  3)  are  mounted.  Located  between  these  gears 
there  is  a  clutch  which  is  operated  by  the  lever  shown  at  T 
in  Fig.  1.  By  engaging  the  clutch  with  the  gear  R.  the 
horizontal  feed  is  engaged,  while  engaging  the  clutch  with 
the  gear  .S'  places  the  vertical  feed  in  operation.  It  will  be 
evident  that  this  makes  it  impossible  for  both  feed  motions 
to  be  engaged  simultaneously,  and  it  will  be  remembered 
that  in  operating  the  machine,  the  horizontal  feed  is  first 
engaged  in  order  to  move  the  gear  blank  over  until  the  hobs 
have  cut  to  the  required  depth,  after  which  the  horizontal 
feed  is  disengaged  and  the  vertical  feed  engaged  to  feed  the 
hobs  across  the  face  of  the  gear  blank. 

When  the  clutch  is  engaged  with  the  gear  R  to  operate  the 
horizontal  feed,  the  drive  is  carried  down  through  the  vertical 
shaft  1/  to  a  worm  and  worm-wheel  which  transmits  the 
motion  to  the  horizontal  shaft  V.  which  is  threaded  into  a 
nut  W  In  the  base  of  the  work-table.  In  this  way  the 
horizontal  feed  of  the  work  is  obtained.  When  the  clutch  is 
engaged  with  the  gear  .S'.  the  drive  is  through  the  bevel  gear 
pair  to  the  shaft  A',  which  transmits  the  motion  through  a 
worm  and  worm-wheel  and  pair  of  bevel  gears  to  the  hori- 
zontal shaft  y.  Located  at  each  end  of  this  shaft  there  are 
a  pair  of  spiral  gears  /.  which  transmit  motion  to  the  screws 
that  operate  the  vertical  feed  of  the  cutter-head.  It  was 
doomed  advisable  to  use  two  screws  for  the  vertical  feed, 
owing  to  the  great  width  of  the  head  of  the  machine.  The 
head  is  counterwelghted  as  shown. 

Qeneral  Features  of  the  Machine 

A  feature  in  the  design  of  this  machine,  which  Is  of  con- 
siderable mechanical  interest  is  that  the  two  hobs  rotate  in 
opposite  directions.  I/Ooking  at  the  machine  from  the  po- 
sition shown  in  Fig.  1,  the  upper  hob  rotates  In  a  clockwise 
direction,  which  Is  generally  accepted  as  the  proper  method 
of  rotation  for  a  milling  cutter  when  operating  under  these 
conditions.  The  lower  hob  rotates  counterclockwise,  and 
when  the  design  of  this  machine  was  In  Its  early  stages, 
speculation  was  rife  among  the  designers  of  the  Fawcus 
Machine  Co.  n»  to  the  probable  results  obtained  with  a  hob 
working  under  such  conditions.  Since  the  machine  has  been 
placed  In  operation,  however,  experience  has  shown  that  the 
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work  produced  by  the  lower  hob  is  exactly  as  satisfactory  as 
that  done  by  the  upper  hob.  The  features  of  the  machine 
which  tend  to  give  exceptional  accuracy  are  the  fact  that 
both  halves  of  each  herringbone  tooth  are  hobbed  simultane- 
ously so  that  errors  in  spacing  resulting  from  cutting  the 
two  halves  of  the  tooth  independently  are  overcome.  The 
method  of  driving  the  table  by  means  of  two  worms  engag- 
ing the  index  wheel  is  also  an  important  factor  in  increasing 
the  accuracy  of  the  work,  because  it  provides  for  taking  up 
lost  motion  and  dividing  any  error  which  may  exist  in  the 
spacing  of  the  index  wheel,  the  latter  being  a  particularly 
important  point.  The  rate  of  production  secured  with  this 
machine  is  naturally  in  excess  of  any  method  whereby  two 
separate  operations  are  required  to  cut  the  two  halves  of  the 
gear. 


WATERBURY-FARREL   LONG-STROKE 
DRAWING  PRESS 

To  meet  the  demand  for  a  long-stroke  heavy  drawing  press 
of  exceptionally  large  capacity,  the  Waterbury  Farrel  Foundry 
&  Machine  Co.,  Waterbury,  Conn.,  has  developed  a  press  of 
the  rack  and  pinion  type  which  is  equipped  with  a  shifting 
belt  drive.  This  press  has  a  capacity  of  60,000  pounds  work- 
ing pressure,  and  is  applicable  for  such  operations  as  draw- 
ing long  shells  or  brass  of  the  form  used  in  making  field 
gun  cartridge  cases,  thermos  bottles,  pneumatic  tire  pumps, 
plumbers'  supplies  and  various  similar  products.     The  note- 


Waterbury-Farrel    Long-stroke    Drawing    Press 

worthy  features  of  the  design  are  the  high  speed  at  which 
the  machine  operates,  combined  with  convenience  and  ease 
of  adjustment. 

The  drive  is  provided  by  an  arrangement  of  double  belts, 
which  eliminate  danger  of  accidents  from  over-running  the 
gate  should  the  belts  break.  The  stroke  of  the  gate  is  ad- 
justable according  to  requirements,  and  may  be  anywhere 
from  12  to  48  inches.  This  adjustment  is  obtained  by  dogs 
on  the  front  of  the  gate,  which  automatically  shift  the  belts 
at  each  end  of  the  stroke  by  means  of  the  well-known  shifting 
belt  principle  employed  on  planer  drives.  By  operating  the 
lever  at  the  left-hand  side  of  the  machine,  the  operator  can 
reverse  the  travel  of  the  gate  or  stop  it. 

High,  intermediate  or  low  speeds  are  obtained  by  change 
gearing.  At  the  highest  speed  the  gate  has  a  drawing  speed 
of  approximately  20  feet  per  minute,  and   a  return  speed  of 


approximately  25  feet  per  minute.  At  the  slowest  speed,  the 
gate  has  a  drawing  speed  of  10  feet  per  minute  and  a  return 
speed  of  12%  feet  per  minute.  At  the  high  speed,  the  ma- 
chine will  pull  20  tons,  and  at  the  intermediate  or  slow  speed 
it  will  pull  up  to  30  tons.  The  principal  dimensions  of  the 
press,  other  than  those  which  have  already  been  given,  are 
as  follows:  Total  height  of  machine  with  gate  at  its  highest 
point,  14  feet,  2  inches;  floor  space  occupied,  7  feet,  6  inches 
by  8  feet,  9  inches;  and  total  weight  of  machine,  27,500 
pounds. 


HILLIARD  FRICTION  CLUTCH 

The  Hilliard  Clutch  &  Machinery  Co.,  Elmira,  X.  Y.,  has 
recently  introduced  a  friction  clutch  which  is  particularly 
adapted  for  use  on  light  punch  presses.  The  operating 
mechanism  of  this  clutch  is  similar  to  that  of  the  standard 
S-inch   friction   clutch  made  by  this  company,   the  chief  dis- 


Fig.    1.     Hilliard    Friction    Clutch    for    Light    Pi 


tinction  consisting  of  the  application  of  a  special  bushing  on 
the  clutch  which  forms  the  subject  of  this  article.  The  bush- 
ing, which  is  shown  at  the  left-hand  end  in  Fig.  2,  is  styled 
a  "stationary  floating  bronze  bushing";  it  is  made  in  two 
sections  with  a  large  reservoir  between  the  two,  which  can 
be  packed  with  grease  to  insure  satisfactory  lubrication  of 
the  bearing.  The  bushing  itself  is  prevented  from  rotating 
by  a  projecting  arm  which  extends  from  its  outer  end  and 
is  attached  to  some  fixed  support  by  means  of  a  rod  or  wire. 
With  this  construction  the  power  shaft  may  be  in  motion 
without  having  any  frictional  contact  with  the  clutch  pulley, 
the  bushing  separating  the  shaft  and  pulley  in  a  way  which 
makes  it  impossible  for  friction  to  set  the  clutch  pulley  in 
motion.  Having  the  pulley  running  on  a  stationary  bushing 
also  enables  it  to  stop  more  quickly,  as  frictional  contact  with 
the  running  shaft  does  not  tend  to  keep  the  pulley  rotating 
after  the  clutch  has  been  released. 

The  mechanism  for  operating  the  clutch  is  the  same  as 
that  of  the  standard  Hilliard  S-inch  clutch.  However,  it  may 
not  be  out  of  place  to  present  a  brief  description  for  the 
benefit  of  those  readers  who  are  not  familiar  with  this 
mechanism.  Referring  to  Fig.  2,  it  will  be  seen  that  the 
friction  ring  A  is  secured  to  the  driven  member  B  and  that 
this  ring  is  maintained  at  a  fixed  distance  from  the  friction 
surface  of  the  driving  member  C,  this  spacing  being  de- 
termined by  the  length  of  the  hub  D.  The  friction  plate  E 
is  splined  onto  the  hub  D.  The  friction  inserts  F  are  pressed 
into  the  friction  ring  A  but  have  sufficient  freedom  of  travel 
through  the  ring  A  to  come  into  contact  with  the  friction  face 
of  the  driving  member  C  when  thrown  against  this  member 
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by  the  friction  plate  K.  The  friction  plate  E  is  drawn  for- 
ward to  engage  the  friction  inserts  F  with  the  driving  mem- 
ber C.  by  means  of  worm-threaded  studs  which  are  screwed 
into  the  plate  E.  Spiral  gears  G  axe  carried  on  the  studs, 
these  gears  being  turned  by  racks  H  which  are  carried  by 
the  sliding  collar  J.  this  collar  being  operated  by  the  usual 
form  of  shifting  yoke  and  lever.  The  operation  of  this 
mechanism  gives  a  very  smooth  and  gradual  engagement, 
and  as  soon  as  the  clutch  has  been  sufficiently  engaged  to 
drive  the  load,  the  strain  is  carried  entirely  by  the  threaded 
studs,  relieving  the  teeth  of  the  spiral  gears  G  and  racks  H 
from  all  strain. 


NILES-BEMENT-POND  BORING   MILL 

.1  noteiiorthij  feature  o/  this  machine  is  the  introduction 
of  a  center  boring  head  which  is  mounted  on  the  rail  be- 
tween the  two  regular  heads.  The  center  head  can  be  tra- 
versed to  the  right  or  left  to  alloio  either  of  the  regular  boring 
heads  to  be  brought  to  the  central  position.  The  way  in  which 
the  spindle  of  the  middle  head  is  driven  will  be  apparent 
from  Fig.  1.  Boring  mills  of  this  type  are  made  in  4'r,  5S-, 
02-  and  73-inch  sizes. 


WEST   SHELL  BANDING  MACHINE 

The  accompanying  illustration  shows  a  re- 
cent addition  to  the  line  of  hydraulic  com- 
pressing machines  built  by  the  West 
Tire  Setter  Co.,  244-245  Cutler  Building, 
Rochester,  N.  Y. 

The  present  machine  is  for  the  purpose  of 
compressing  copper  bands  onto  shrapnel 
shells  and  other  forms  of  projectiles.  The 
machine  consists  of  a  cast-iron  base  on 
which  a  rolled  steel  ring  is  mounted.  This 
ring  is  a  single  piece  made  without  a  weld, 
and  carries  six  hydraulic  rams  which  are 
equally  spaced  around  its  periphery.  These 
rams  work  on  radial  lines  and  carry  dies  or 
pressure  blocks  which  extend  in  toward  the 
center  of  the  machine  and  apply  the  press- 
ure to  the  bands  which  are  to  be  compressed 
onto  the  shell. 

Oil  is  used  in  the  cylinders  of  the  ma- 
chine, this  medium  serving  the  double  pur- 
pose of  affording  the  required  pressure  and 
at  the  same  time  keeping  the  cylinders  lubri- 
cated and  preventing  rusting  of  the  working 
parts.  The  pressure  is  developed  by  means 
of  a  two-plunger  belt-driven  pump  which 
takes  the  oil  from  a  tank  on  the  floor  and  delivers  it  into  a 
central  reservoir  located  in  the  base.  From  this  reservoir 
the  oil  is  distributed  to  the  several  rams  through  individual 
pipes  leading  to  each  ram.  In  this  way  a  uniform  pressure 
is  obtained  behind  each  ram.  Under  normal  operating  con- 
ditions, the  machine  has  a  capacity  for  compressing  two  or 
three  bands  per  minute. 

The  West  Tire  Setter  Co.  is  now  building  a  tire  setting 
machine  for  foreign  shipment,  which  has  a  capacity  for  com- 
pressing steel  tires  up  to  12  inches  wide  by  1%  inch  thick, 
with  diameters  ranging  up  to  6  feet.  The  metal  is  compressed 
cold.  Machines  of  this  type  are  also  built  for  handling  tires 
of  larger  diameters. 
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Fis.    1.     Front    View    of    Niles-Bement-Pond    73-inch    Boring    Mill 
equipped    with    a    Cetitor    Head 

The  accompanying  illustrations  show  front  and  rear  views 
of  a  "S-inch  Niles  boring  and  turning  mill  equipped  with  a 
center  boring  head,  which  was  recently  built  for  the  Troy 
Engine  &  Machine  Co.,  Troy,  Pa.,  by  the  N'iles-Bement-Pond 
Co.,  Ill  Broadway,  New  York  City.  It  will  be  seen  that  the 
central  boring  head  is  mounted  on  the  rail  between  the  two 
regular  heads,  and  the  central  head  may  be  traversed  along 
tlie  rail  by  means  of  a  rack  and  pinion.  Sufficient  adjust- 
ment is  provided  to  enable  the  center  boring  head  to  be 
traversed  to  the  left  to  enable  the  regular  right-hand  head  to 
be  brought  to  the  center  of  the  rail.  Similarly,  the  central 
head  may  be  traversed  to  the  right  and  the  regular  left-hand 
head  brought  to  the  central  position.  The  spindle  of  the  center 
boring  head  is  driven  by  a  motor  of  three  to  one  speed  varia- 
tion, mounted  on  the  left-hand  end  of  the  cross-rail.  Three 
positive  feeds  are  provided,  which  are  controlled  by  a  pull-pin 
conveniently  located  on  the  head.  The  spindle  has  rapid 
traverse  by  means  of  a  large  hand  wheel.  On  the  horizontal 
driving  shaft  there  is  provided  a  clutch  which  disengages  the 
drive  from  the  center  boring  spindle,  when  It  Is  desired  to 
feed  the  spindle  without  rotating  If.  This  is  sometimes  de- 
sirable when  finish-boring  l.'i  done  with  the  table  revolving 
and  the  center  boring  spindle  stationary. 

All  changes  of  feed  and  reversal,  rapid  power  traverse  or 
hand  adjustment  of  saddles  and  bars,  and  also  the  cross-rail 
acljustment  and  table  control,  are  within  reach  from  the  oper- 
ator's position.  One  lever  disengages  the  feed,  engages  the 
(Ine  and  coarse  feed,  and  operates  the  fast  traverse  In  either 
direction.  Rapid  power  traverse  to  the  saddles  and  bars  in 
either  direction  is  provided;  and  hand  adjustment  of  the 
saddles  and   bars  is  by  automatic  releasing  ratchets   located 
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at  the  sides  of  the  saddles.  The  machine  is  self-contained, 
and  as  no  part  extends  helow  the  floor  line,  no  special  founda- 
tion is  required.  The  housings  are  of  box-girder  form, 
double  webbed  and  broad  faced,  without  openings  in  the  front 
face.  The  cross-rail  elevating  screws  are  located  between 
the  housings.  They  are  securely  bolted  to  the  bed,  and  firmly 
tied  together  at  the  top  by  a  heavy  brace. 


Fig.    2,     Opposite    Side    of   Boring   Mill    shown 


Fig.    1. 


The  table  is  deep,  strongly  ribbed  and  supported  by  an 
annular  bearing  of  large  diameter  running  in  a  bath  of  oil. 
The  table  is  driven  by  an  accurately  cut  coarse  pitch  bevel 
gear  of  maximum  diameter  and  wide  face.  The  surface  of  the 
table  has  four  pairs  of  parallel  and  eight  radial  T-slots.  The 
table  spindle  is  long  and  of  large  diameter;  and  it  is  main- 
tained in  strict  alignment  by  an  upper  and  lower  bearing. 
The  former  is  bored  out  of  the  solid  bed  and  fitted  with  an 
adjustable  taper  bushing  to  take  up  wear.  The  lower  bear- 
ing is  bronze  bushed.  On  the  end  of  spindle  is  an  adjustable 
threaded  collar  to  prevent  lifting. 

The  cross-rail  is  of  the  three-track  type,  having  a  narrow 
guide  at  the  bottom,  with  the  saddle  traversing  screw  located 
between  the  guiding  surfaces,  thus  giving  the  best  possible 
condition  for  accurately  guiding  the  saddles.  The  cross-rail  is 
of  the  box  girder  form,  broad  faced,  and  of  great  depth  to 
effectually    resist    heavy    cutting;     and    it    may    be    readily 

clamped  to  the  housings.    Power  adjust- 
ment   is    provided.      The    saddles    have 

wide  bearings  on   the  cross-rail,  which 

are   accurately   scraped,  with   provision 

for  taking  up  wear  by  means  of  taper 

gibs.      A    clamp    bolt    is    provided    for 

clamping  each  saddle  when   the  bar  is 

feeding.      The    swings    are    accurately 

graduated,  and  swivel  by  means  of  an 

arc  worm  at  the  top. 
The  bars  are  massive  steel  forgings, 

octagon  In  form,  which  are  scraped  to 

a  bearing  on   four  sides,  thus  allowing 

for  taking  up  wear  in  all  directions.     A 

binder  bolt  is  provided  in  the  bottom  of 

the  bar  cap  for  locking  the  bar  when 

the   saddle   is   feeding.     Eight   positive. 

continuous     and     reversible     feeds     are  Fig.  i. 


provided,  which  are  independent  for  each  head,  both  in 
the  amount  and  direction  for  down,  cross  and  angular 
feeding.  The  tool-holders  are  steel  forgings,  with  provision 
for  readily  clamping  the  tools  for  boring,  turning  and  facing 
operations.  They  have  straight  shanks  and  are  readily  re- 
movable for  the  insertion  of  special  boring-bars.  Counter- 
weights for  each  bar  are  attached  to  the  same  chain;  but  they 
act  independently  and  will  not  pull  the  swings  over,  nor  in- 
terfere with  the  movement  of  the  saddles.  The  counterweight 
chain  is  placed  at  the  rear  of  the  bars  to  prevent  interfer- 
ence from  overhead  cranes  when  placing  work  on  or  removing 
it  from  the  table.  Safety  friction  clutches 
are  located  on  the  vertical  spline  shafts  to 
insure  against  accidents,  in  case  the  heads 
or  bars  meet  with  some  obstruction  when 
either  feeding  or  fast  traversing.  All  gears 
are  guarded. 

All  shafts  are  of  high-grade  steel,  and 
the  drive  is  bushed  throughout  with 
bronze.  Taper  gibs  are  used  to  take  up 
wear  on  sliding  surfaces.  All  driving, 
feeding,  fast  traversing  and  elevating 
gears  are  of  very  liberal  diameters,  pitches 
and  faces;  and  steel,  bronze,  rawhide  or 
semi-steel  is  used,  to  give  the  best  con- 
ditions of  strength,  and  at  the  same  time, 
long  wear. 

Motor  drive  by  direct  current  is  by  a 
motor  of  4  to  1  speed  variation,  carried  on 
a  plate  located  at  the  rear  of  the  machine 
between  the  housings.  Power  is  trans- 
mitted through  a  double  run  of  clutch 
gears,  giving  two  mechanical  changes  in 
speed,  which  with  the  usual  sixteen  or 
more  speeds  in  the  controller,  gives  thirty- 
two  or  more  speeds  to  the  table.  The 
motor  is  fitted  with  push-button  control 
and  a  dynamic  brake  for  the  table. 

Belt  drive  through  a  single  pulley  or 
alternating  current  motor  drive  by  a  con- 
stant speed  motor,  is  through  a  speed 
box  and  back  gears  located  in  the  rear  of  the  mill,  giving 
twelve  changes  of  speed.  All  gears  in  the  speed  box  are  of 
"Cycloid"  gear  steel,  of  approximately  200,000  pounds  per 
square  inch  tensile  strength,  when  heat-treated  and  hard- 
ened. The  speed  box  is  fitted  with  a  hand  friction  clutch  for 
starting  and  stopping  the  table.  A  brake  is  provided,  and 
controlled  by  the  same  lever  that  operates  the  clutch. 

A  separate  motor,  located  on  the  top  brace  of  the  mill,  is 
furnished  with  alternating  current  drive  for  adjusting  the 
cross-rail,  and  providing  rapid  power  traverse  to  the  bars 
and  saddles.  Belt  driven  machines  are  built  on  the  con- 
vertible plan,  and  may  be  readily  changed  to  motor  drive. 
These  machines  are  built  in   44-,   53-,   62-,  and  73-inch  sizes. 


WARNER  &  SWASEY   TURRET   LATHES 

This  company  is  now  building  the  Models  2-A  and  S-A  turret 
lathes  of  its  manufacture  with  single-pulley  drive  and  a  geared 
head,  loith  the  gears  running  in  oil.    The  power  and  working 
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of    Warner    &    Swasey    Turret    Lathe  shown   in   Tig.    1 

range  of  the  machines  have  hecn  materidnii  inrteased.  The 
turret  and  carriage  are  operated  simultaneously  by  power, 
the  turret  and  carriage  feeds  being  independent  of  each  other. 
As  many  as  eleven  tools  may  be  placed  in  operation  with  one 
setup.  Twelve  spindle  speeds  are  available,  ranging  in  geo- 
metrical progression  from  8  to  2.i0  revolutions  per  minute. 
Feeds  range  from  V.OIO  to  0.2U  inch  per  revolution. 

The  latest  product  of  the  Warner  &  Swasey  Co.,  Cleveland, 
Ohio,  is  an  improved  model  of  the  universal  hollow-hexagon 
turret  lathe.  The  improvements  in  this  machine  apply  to 
both  the  2-A  and  3-A  models;  but  as  the  3-A  was  the  first  to 
be  completed,  the  description 
will  be  confined  to  that  ma- 
chine. The  most  noticeable 
change  is  in  the  design  of 
head.  The  former  head  has 
been  superseded  by  one  entire- 
ly new  in  design,  with  the 
gears  running  in  oil.  Not  so 
apparent,  but  perhaps  of 
greater  importance,  are  the  in- 
creased working  range,  the 
greatly  increased  power  of  the 
head,  the  corresponding  in- 
crease In  the  rigidity  ami 
strength  of  the  bed,  and  the 
two  tool  carrying  units,  as 
well  as  the  larger  and  more 
rigid  tools.  These  changes 
have  resulted  in  greatly  in- 
creased capacity  and  efficiency 
of  the   machine.     The   greater 

capacity  has  been  attained  without  noticeably  increasing  the 
size  and  operating  dimensions  of  the  machine;  in  fact,  the 
new  model  is  more  compact  than  the  former  one.  The  auto- 
matic chuck  of  the  No.  3-A  machine  now  takes  round  stock  up 
to  3'4  inches,  and  the  length  turned  has  been  increased  to  ap- 
proximately 40  inches.  The  swing  over  the  cross-slide  car- 
riage has  been  increased  to  17'/|  inches,  and  the  maximum 
awing  of  the  machine  to  21%  inches.  The  capacity  of  the 
No.  2-A  machine  has  been  correspondingly  increased. 

Although  the  earlier  model  was  an  exceptionally  powerful 
machine,  the  new  machine  has  power  and  rigidity  greatly  In 
excess  of  requirements.  The  new  geared  head,  with  the  .".-inch 
belt  running  on  the  ItMnch  pulley,  Is  capable  of  (li'llvering 
14    horsepower,    with    a    large   overload  ^^ 

factor.  This  amount  of  power  will  be 
required  only  when  ninchining  heavy 
steel  castings  or  forgings,  with  several 
cuts  being  made  simultaneously.  The 
rigidity  and  strength  of  the  bed,  the  two 
tool-carrying  units,  and  the  feeding 
mechanisms  for  the  tools,  are  well  In 
proportion  to  the  power  delivered  by 
the  head.  The  tools  have  been  rede- 
signed to  make  them  in  keeping  with  the 
increased  capacity  and  more  rigid  con- 
struction of  the  machine.  The  splash 
system  of  continuous  lubrication  em- 
ployed in  the  head,  with  the  gears 
running  In  oil,  insures  a  steady  stream 


of  lubricant.  This  reduces  to  a  mini- 
mum the  frictional  loss  of  power  in  the 
head,  and  at  the  same  time  effects  a 
very  decided  increase  in  the  life  of  the 
machine.  The  pan  has  been  placed 
lower,  to  give  increased  space  for  chips 
and  to  insure  easy  accessibility  to  those 
parts  of  the  machine  directly  over  the 
pan.  The  legs  have  been  redesigned  in 
a  semi-box  type  and  with  a  very  wide 
spread,  to  insure  a  solid  support  and 
freedom  from  vibration.  The  turnstile 
operating  the  turret  saddle  has  been 
superseded   by   a   large   handwheel. 

The  turret  and  carriage  are  operated 
simultaneously  by  power,  with  the  tur- 
ret  and   carriage   feeds   independent   of 
each   other.     By   this   means   two   distinct   operations   can   be 
made  at  the  same  time — as  for  example,  boring  with  the  tur- 
ret while  the  carriage  is  facing  or  recessing  and  cutting  oft. 
As  many  as  eleven  tools  may  be  placed  in  operation   with 
one  set-up.  •  Through  its  various  combinations,  feeds  ranging 
from  0.010  to  0.212   inch   per   revolution   are   produced.     The 
machine  has  twelve  spindle  speeds,  both  forward  and  reverse, 
with  ten  feed  changes  in  each  direction  for  both  carriage  and 
turret.     The  feed  changes  are  controlled  by  the  feed  box  at 
the  head  end  of  the  machine.     The  spindle  speeds   range  in 
geometrical    progression    from 
8   to   250  revolutions   per 
minute.    As  in  the  earlier  type, 
the  head  is  cast  solid  with  the 
bed,    to    insure    the    maximum 
strength  and  rigidity.     It  is  of 
the  single-pulley  type,  and  may 
be  belted   directly  to  the  line- 
shaft,   or   to   a   constant   speed 
motor.       Taper     turning     and 
screw  chasing  attachments  are 
furnished   when   desired.     The 
taper  attachment  turns  tapers 
up  to   lin  inch  to  the  foot,  in 
lengths  of  15  inches.  The  screw 
chasing   attachment   cuts   from 
L'   to   48   threads   of  any   pitch. 
Kach  leader  will  cut  3  pitches 
that  are  multiples  of  1,  2  and 
4  of  its  own  thread. 
Notwithstanding     the     great 
power     and     range     of     the     machine,     every     facility     has 
been    provided    to    make    it  easy    of    operation.      The    power 
rapid     traverse     of     the     turret     saddle     facilitates     quick 
operation.       The     independent     adjustable     stops     for     both 
the     turret     saddle     and     the     carriage     reduce     setting-up 
time  to  the  minimum.     The  hollow  hexagon  turret  permits 
tools   to   be   bolted    from   the   inside,   securing   the   maximum 
use  of  each  face  of  the  turret,  with  full  support  for  Uie  tool 
In  the  direct  lino  of  thrust  and   torsional  strains.     In  short, 
the  adaptability  is  so  great  that   in  actual   practice  this  ma- 
chine has  been  found  economical  where  but  a  few  pieces  of  a 
kind   are   to   be   finished-  frequently   as   few   as  six — as   well 


View    of   Chuck.    Carriage   and    Turret 
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as  for  specialized  manufacturing  work.  These  features, 
together  with  its  great  power,  rigidity,  and  accuracy,  render 
the  machine  most  highly  efficient.  Equally  adaptable  for  bar 
and  chucking  work,  and  with  standard  tools  adapted  for 
a  large  range  of  everyday  needs,  this  machine  will  be  found 
most  economical  for  a  great  variety  of  work. 


J.  N.  LAPOINTE   BROACH   GRINDER 

The  broach  grinder  which  forms  the  subject  of  this  article 
was  originally  developed  by  the  J.  N.  Lapointe  Co.,  New 
London,  Conn.,  for  use  in  grinding  broaches  in  its  own  fac- 
tory. After  the  machine  had  been  in  use  for  about  two  years, 
it  was  found  to  give  such  satisfactory  results  that  it  was  de- 
cided to  place  it  on  the  market.  Although  this  machine 
is  styled  a  broach  grinder,  it  can  be  used  for  general  tool 
grinding  and  a  variety  of  other  classes  of  work.  A  note- 
worthy feature  is  the  simplicity  of  the  design  and  means  of 
controlling  all  parts  of  the  mechanism.  Referring  to  the 
illustrations,  it  will  be  seen  that  the  machine  is  equipped  with 
three  different  heads  which  are  used  interchangeably.     Any 


Fig.    1,     J.   N.   Lapointe  Broach   Grinding  Machine 

one  of  the  heads  can  be  set  up  on  the  machine  with  little  loss 
of  time.  Of  the  three  heads  referred  to,  the  first  is  used  for 
grinding  the  relief  on  the  broach  teeth;  the  second  is  a  plain 
two-bearing  head  used  for  cj'lindrical  grinding;  and  the 
third  is  an  electric  grinder  which  can  be  set  up  at  any  angle. 
The  features  of  these  heads  will  be  referred  to  in  detail  in 
subsequent  paragraphs. 

Fig.  1  shows  the  complete  machine,  together  with  all  of 
the  attachments  and  the  countershaft.  In  Fig.  2  a  detailed 
view  is  shown  of  the  head  employed  for  grinding  the  relief  on 
the  broach  teeth.  Referring  to  this  illustration,  it  will  be 
seen  that  the  broach  is  secured  to  the  table  by  clamps  A. 
and  an  index  finger  B  is  used  for  locating  successive  teeth 
in  position  for  grinding.  The  bracket  on  which  the  index 
finger  B  is  supported  is  fitted  with  adjusting  nuts  C  for  regu- 
lating the  longitudinal  position  of  the  finger.  The  machine 
is  provided  with  a  graduated  vertical  control  wheel  which  is 


Electric  Grinder  Head  set  up 
ready  for  Use 


shown  at  D,  and 
the  vertical  control 
handle  E  can  be 
used  either  at  the 
front  or  back  of 
the  machine  as  re- 
quired.  Fig.  3 
shows  a  rear  view 
of  the  machine  pro- 
V  i  d  e  d  with  the 
same  equipment  as 
shown  in  Fig.  2, 
and  reference  to 
this  illustration 
will  make  the 
method  of  opera- 
tion more  clear.  Here  it  will  be  seen  that  the  spindle  is  pro- 
vided with  a  knurled  knob  F  which  is  held  between  the 
thumb  and  finger  while  the  wheel  is  traversed  back  and  forth 
across  the  face  of  the  teeth.  The  spindle  is  mounted  in  a 
swiveling  head  that  can  be  set  to  any  required  angle.  The 
crank  G  which  operates  the  traverse  of  the  work-table  can 
be  actuated  from  either  the  front  or  back  of  the  machine,  as 
in  the  case  of  the  vertical  control  handle  E.  which  is  also 
shown  mounted  at  the  back  of  the  machine  in  Fig.  3. 

Fig.  4  shows  the  machine  equipped  with  the  head  used  for 
cylindrical  grinding.  Reference  to  this  illustration  will  show- 
that  the  centers  are  set  up  on  the  machine  and  carry  a  square 
broach  which  is  mounted  in  position  ready  for  grinding  the 
faces  of  the  teeth  cylindrical.  The  cross  spindle  on  which 
the  wheel  is  carried  is  mounted  in  a  swiveling  head  that  can 
be  set  at  any  angle  for  "under-cutting."  It  will  be  seen  that 
an  index  plate  H  is  provided  on  the  head  center,  which  is 
used  on  multiple  splined  broaches,  etc. 

In  Fig.  5  the  machine  is  shown  with  the  electric  grinder 
set  up  ready  for  use.  This  grinder  can  be  set  at  any  re- 
quired angle  to  grind  any  shape  or  angle  of  tooth.  This  illus- 
tration also  shows  the  broach  placed  in  the  proper  position 
for  under-cutting  the  faces.  When  using  this  equipment,  the 
grinder  is  given  a  cross  travel  by  means  of  a  handle  on  the 
squared  shaft  J  which  operates  the  slide. 


AOETYLENE-OIL-GAS  GENERATING 
OUTFIT 

The  Battery  Gas  Co.,  16th  St.  and  Lowe  Ave.,  Chicago 
Heights,  III.,  is  now  manufacturing  an  acetylene  gas  ap- 
paratus in  which  the  gas  is  made  non-explosive  by  mixing  it 
with  oil  gas,  the  acetylene  and  oil  gas  being  generated  simul- 
taneously. The  product  of  this  generator  is  suitable  for  use 
in  torches  employed  for  welding  and  cutting  metal,  in  ad- 
dition to  which  it  may  be  used  for  domestic  lighting 
and  heating,  and  for  various  other  purposes  for  which 
acetylene  gas  is  employed.  In  operating  this  type  of  gen- 
erator, the  charge  is  put  in  a  sealed  cartridge,  and  instead  of 
feeding  the  carbide  into  the  water  to  produce  the  acetylene 
gas,  the  water  is  fed  to  the  charge  of  carbide.  Operated  under 
these  conditions,  the  generator  is  said  to  be  under  better 
control. 


Tig.  3.     Opposite  Side  of  Machii 
equipped  as  shown  in   Fig.   2 


514 


MACHINERY 


February,  1915 


Battery  Gas  Co.'s  Complete  Weld- 
ing and  Cutting  Oatfit  nsing 
Acetylene-oil-gas 


The  cartridge  containing  the 
carbide  has  a  central  tube 
around  which  are  packed  layers 
of  carbide  separated  by  layers  of 
sawdust,  sand  or  other  inert 
material  which  is  saturated 
with  crude  oil.  \\Tien  the  water 
is  admitted  to  the  central  tube, 
it  starts  to  act  on  the  bottom 
layer  of  carbide,  and  the  heat 
generated  by  this  reaction  re- 
sults in  vaporizing  the  oil  con- 
tained in  the  first  layer  of  in- 
ert material.  As  the  water  is 
delivered  to  the  central  tube,  it 
flows  through  the  bottom  and 
rises  into  contact  with  succes- 
sive layers  of  carbide  contained 
in  the  cartridge,  with  the  result 
that  acetylene  gas  is  generated 
from  this  carbide  and  mixed 
with  the  oil  vapor  produced  by 
vaporizing  the  oil  contained  in 
the  layers  of  inert  material.  It 
will  be  evident  from  this  description  that  the  operation  of 
the  generator  can  be  accurately  regulated  by  adjusting  the 
flow  of  water  into  the  central  tube,  and  if  this  flow  of  water 
is  stopped,  the  generation  of  acetylene  gas  is  also  stopped. 

The  generating  apparatus  consists  essentially  of  a  tank 
and  the  cartridge  in  which  the  generating  charge  is  contained. 
When  the  cartridge  is  inserted  in  the  chamber  it  is  secured 
in  place  by  a  round  plate  at  the  bottom,  which  is  forced 
tightly  against  a  gasket  by  means  of  a  hand  screw.  There  is 
a  plug  valve  in  the  head  of  the  chamber  with  radial  tubes 
connecting  the  port  with  the  water  in  the  tank.  When  this 
valve  is  pushed  down  by  an  eccentric  lever  on  top  of  the 
generator,  water  flows  through  the  radial  pipes  and  enters 
the  central  opening  of  the  cartridge,  causing  generation  of 
the  mixed  acetylene  and  oil  gas  to  take  place  as  previously 
described. 

A  regulator  Is  mounted  on  top  of  the  generator  which  is 
fitted  with  a  metal  diaphragm  that  controls  the  flow  of  water 
to  the  battery.  There  is  a  spring  on  top  of  the  diaphragm 
which  connects  with  an  eccentric  lever  fastened  on  a  bar. 
This  bar  is  threaded  into  the  regulator,  and  by  turning  the 
bar  so  as  to  screw  it  into  or  out  of  the  regulator,  the  ten- 
sion of  the  spring  on  the  diaphragm  is  adjusted  to  regulate 
the  pressure  to  any  required  point.  The  gas  produced  passes 
out  through  a  perforated  cap  at  the  top  of  the  cartridge  and 
through  ports  in  the  head  of  the  chamber  into  a  flue.  It  then 
passes  down  through  the  water  in  an  annular  space  outside 
of  the  flue  and  up  again  through  water  to  a  storage  space  at 
the  head  of  the  tank. 


"FRANKFORT"  POLISHING  LATHE 
The  "Frankfort"  double-spindle  ball  bearing  polishing  lathe 
which  Is  Illustrated  and  described  herewith  has  recently  been 
placed  upon  the  market  by  the  Strong,  Carlisle  &  Hammond 


Co.,  326-344  Frankfort  Ave.,  N.  W.,  Cleveland,  Ohio.  This 
machine  is  equipped  with  four  S.  K.  F.  double-row,  self- 
aligning  ball  bearings.  Each  spindle  is  mounted  in  two  of 
these  bearings  which  are  contained  in  dust-proof  housings 
provided  with  oil  reservoirs  of  ample  capacity.  The  bear- 
ings do  not  permit  of  cramping  or  wedging  the  spindles, 
as  they  automatically  align  themselves  to  overcome  the 
slightest  deflection  and  equally  distribute  the  loeuj.  The 
spindles  are  made  of  high-carbon  steel,  accurately  ground  to 
size,  and  are  operated  individually  or  simultaneously. 

Each  spindle  is  equipped  with  tight  and  loose  pulleys,  the 
loose  pulley  being  turned  a  trifle  smaller  than  the  driving 
pulley  in  order  to  relieve  the  belt  tension  when  the  drive  Is 
disengaged.  Each  spindle  is  arranged  with  a  self-locking 
brake  which  acts  automatically  on  the  tight  pulley  and  stops 
the  spindle  when  the  belt  is  shifted  to  the  loose  pulley.  This 
automatic  brake  also  locks  the  belt  shifter  and  protects  the 
operator  from  the  danger  of  accident  due  to  the  belt  shifting 
while  he  is  changing  a  wheel.  It  will  be  seen  that  the  curved 
design  of  the  legs  affords  plenty  of  space  on  the  operating 
side  of  the  machine. 

The  principal  dimensions  are  as  follows:  Diameter  of 
spindle  in  bearings,  1%  inch;  length  of  each  spindle,  30 
inches;  distance  from  floor  to  center  of  spindle,  37  Inches; 
floor  space  occupied,  60  by  26  inches;  and  net  weight  of  ma- 
chine, 450  pounds. 


■Trankforf    Pollnhlnit    t«lh»    •qiiipp»a    with    8     K.    F.    Ball    Boarinr* 


KIPNIS  AUTOMATIC   DRILL  AND   LATHE 
CHUCKS 

The  Kipnis  Co.,  9-15  Murray  St.,  New  York  City,  is  now 
manufacturing  the  automatic  drill  chuck  and  the  automatic 
lathe  collet  which  form  the  subjects  of  this  article.  Re- 
ferring to  Figs.  1  and  2,  which  show  the  drill  chuck,  the 
method  of  operation  may  be 
briefly  described  as  follows:  The 
closing  of  the  jaws  onto  the 
shank  of  the  drill  is  controlled  by 
a  tapered  worm  .1.  which  engages 
with  teeth  machined  on  the  in- 
side of  the  jaws  B.  When  it  is 
required  to  place  a  new  drill  in 
the  chuck,  the  sleeve  C  is  lifted. 
The  rack  D  is  carried  on  the  in- 
side of  a  collar  secured  to  the 
sleeve;  this  rack  meshes  with  the 
pinion  E  which  transmits  the  mo- 
tion through  the  bevel  gear  pair 
to  the  worm  .1.  When  the  sleeve 
C  is  raised,  the  worm  .1  is  rotated 
in  the  right-hand  direction,  thus 
raising  and  opening  the  chuck 
jaws.  The  drill  is  then  slipped  be- 
tween the  jaws  and  pushed  up 
until  the  end  of  its  shank  abuts 
again.st  the  end  of  the  stud  F 
upon  which  the  worm  A  is  carried. 

The  knurled  sleeve  C  which  re- 
volves independently  of  the  body 
of  tlio  chuck  Is  then  pushed  down, 
causing  the  worm  .1  to  rotate 
in     the     left-hand     direction     and 

tighten  the  Jiiws  li  upon  the  shank  of  the  drill.  In  this 
way  a  sufflelently  tight  grip  is  secured  to  start  the  drill 
working,  after  which  the  pressure  of  the  cut  causes  enough 
friction  between  the  end  of  the  drill  shank  and  the  stud  F  to 
tighten  the  Jaws,  the  amount  of  this  tightening  effect  being 
In  direct  proportion  to  the  re.tistiijice  of  the  cut.  There  is 
1  32  Inch  play  In  the  coupling  that  conmxns  the  stud  on 
which  the  pinion  F  l.s  carried  with  the  first  bevel  gear.  This 
makes  the  effect  of  the  drill  In  tightening  the  chuck  Inde 
pendent  of  the  gearing,  as  only  a  very  slight  amount  of 
motion  la  re<]Ulred.  This  motion  Is  taken  up  in  the  coiiplins 
between  the  l)pvel  gear  and  spur  pinion  without  requiring  thi 
remainder  of  the  gearing  to  be  turned. 

It  will  be  seen  that  the  shank  of  the  chuck  extends  down 
into  the  body  of  the  chuck.  This  extension  of  the  shank  is 
nmchlned   out   to   provide   clearance   for   the   fir.-if   bevel   gear. 
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and  the  outboard  bearing 
for  the  stud  on  which  this 
gear  is  carried  is  in  the 
extension  of  the  shank. 
The  lower  end  of  the 
shank  is  centered  to  re- 
ceive a  ball  H  which  is 
carried  between  this  cen- 
ter and  a  corresponding 
center  on  the  bevel  gear, 
the  thrust  of  the  drill 
being  taken  by  this  ball. 
It  will  be  seen  that  there 
is  considerable  clearance 
provided  between  the  an- 
nular flange  on  the  inside 
of  the  sleeve  G,  which  ex- 
tends into  the  groove  in 
the  collar  that  carries  the 
rack  D.  The  purpose  of 
this  clearance  is  to  pro- 
vide a  "hammer"  effect 
which  enables  the  sleeve 
to  acquire  momentum 
enough  to  release  the 
chuck  to  remove  the  drill. 
The  principle  upon  which  the  Kipnis  lathe  collet  works  is 
essentially  the  same  as  that  of  the  drill  chuck  which  has 
already  been  described.  This  collet  is  made  in  two  forms,  one 
of  which  is  threaded  as  shown  in  Fig.  3,  to  be  screwed  onto 
the  end  of  a  threaded  spindle  nose;  while  the  other  is  pro- 
vided with  a  hollow  tapered  shank  which  fits  into  the 
tapered  hole  of  the  lathe  spindle.  In  the  operation  of  the 
collet  which  is  shown  in  Fig.  3,  there  are  two  pins  J  which 
extend  out  from  the  sliding  sleeve  that  actuates  a  rack  and 
pinion.  These  pins  J  enter  slots  in  an  operating  lever  which 
controls  the  grip  of  the  collet  on  the  work.  It  will  be  seen 
that  the  worm  which  operates  the  chuck  jaws  is  extended  to 
form  a  bearing  for  the  worm  at  K,  the  body  of  the  chuck 
being  machined  to  fit  this  extension  on  the  worm.  The  hole 
through  the  worm  and  through  the  body  of  the  chuck  is  the 
same  size  as  the  hole  in  the  lathe  spindle  on  which  the  chuck 


Fir.   2.     Cross-sectional   View   of   the 
Kipnis  Automatic   Drill  Chuck 
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Fig.    3,     Cross-sectional   View    of    the    Kipnis    Automatic    Lathe    Chuch 

is  to  be  used.  No  further  description  should  be  necessary  to 
make  the  design  and  operation  of  this  chuck  quite  clear  to 
any  mechanic. 


LINDGREN  HIGH-SPEED   DRILL 

The  Lindgren  20-inch  high-speed,  all-geared  drill  which  is 
a  recent  product  of  the  F.  W.  Lindgren  Co.,  Rockford,  111.,  is 
particularly  adapted  for  heavy  drilling  operations.  The  de- 
sign has  been  worked  out  along  lines  to  provide  the  neces- 
sary power  and  rigidity  to  meet  the  constantly  increaijing  re- 
quirements   met    in    the    driving    of    high-speed    twist    drills. 


The  machine  is  provided  with  five  geared  speed  changes 
which  may  be  instantly  made  without  stopping  the  drill.  The 
column  and  base  are  well  ribbed  and  bolted  together  with 
four  %-inch  cap-screws.  All  of  the  bearings  in  the  speed  box 
are  provided  with  ring  oilers  which  insure  constant  lubri- 
cation. The  spindle  has  a  ball  thrust  bearing,  and  its  travel 
is  9%  inches.  The  end  of  the  spindle  is  extended  to  bring 
the  drift  hole  below  the  sleeve,  and  the  sleeve  is  graduated 
in  inches  to  make  it  convenient  for  the  operator  to  drill  a 
hole  of  specified  depth. 

Among  the  features  of  this  drill,  the  following  may  be 
mentioned:  A  combination  feed  lever  is  provided,  which  is 
fitted  on  a  separate  sleeve  that  prevents  any  binding  in  the 
cross  spindle.  A  coiled  spring,  placed  between  the  column 
and  the  lever,  causes  the  lever  to  drop  very  gradually,  thus 
preventing  accidents  by  the  sudden  and  unexpected  dropping 
of  a  heavy  lever.  The  wheel  and  lever  feed  are  independent 
of  each  other.  The  worm  is  engaged  by  pulling  the  hand- 
wheel  down  and  disengaged  by  pulling  a  dog  to  allow  a  spring 


Lindgren   20-inch   High-speed   Drill 

to  throw  it  out  of  action.  The  feed  lever  is  operated  by  a 
ratchet  and  pawl  which  automatically  disengage  when  in  a 
vertical  position.  Another  noteworthy  feature  is  the  crown 
gear  which  is  fitted  with  a  thrust  bearing  at  the  end  of  the 
hub,  where  there  is  a  fiber  washer  to  prevent  the  leakage  of 
oil.  The  oil  chamber  is  filled  with  felt  for  the  purpose  of 
retaining  the  oil,  this  arrangement  insuring  constant  lubri- 
cation of  the  bearing.  The  principal  dimensions  of  the  ma- 
chine are  as  follows:  Capacity,  sufficient  to  pull  a  1  %-inch 
drill  through  steel;  height  of  drill,  72  inches;  greatest  dis- 
tance from  spindle  to  base,  ilV^  inches;  greatest  distance 
from  spindle  to  table,  28%  inches;  distance  from  column  to 
center  of  spindle,  lOVi  inches;  hole  in  spindle.  No.  3  Morse 
taper;  diameter  of  table,  IS^A  inches;  floor  space  occupied, 
16  by  50%  inches;  net  weight  of  machine,  670  pounds. 


"NATIONAL"   AUTOMATIC   NUT   TAPPER 

Ohvioushj,  the  characteristic  feature  of  this  machine  is  the 
application  of  the  bent  tap  principle  tchich  provides  for  con- 
tinuous operation  of  the  machine  tvithout  reversal.  The 
blanks  are  fed  into  the  feed  chute  by  vanes  contained  in  a 
case  in  the  hopper.  The  vanes  are  driven  from  the  main 
shaft  by  a  ratchet  and  pawl,  the  ratchet  being  friction-driven 
to  slip  and  avoid  damage  in  case  the  machine  becomes 
blocked.    The  blanks  are  transferred  from  the  feed  chute  to 
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the  tap  hy  a  plunpcr.and  means  are  provided  for  tapping  the 
hole  square  icith  the  face  of  the  nut.  Either  square  or  hex- 
agon nuts  may  be  tapped,  and  change  gears  provided  for  vary- 
ing the  rate  of  feed  in  handling  nuts  of  different  sizes.  The 
machines  are  built  in  hi-,  %-,  %,  and  %-inch  sizes. 

Many  firms  and  individuals  have  endeavored  to  apply  the 
bent  tap  principle  in  the  development  of  a  continuous  non- 
reversing  nut  tapping  machine,  but  although  all  of  the  re- 
quisite theoretical  steps  and  movements  from  the  introduc- 
tion of  the  nut  blank  to  its  ejection  as  a  tapped  nut  were 
apparently  provided  for,  when  placed  in  operation  these  ma- 
chines showed  shortcomings  that  proved  them  to  be  of 
little  practical  value.  The  effort  to  apply  this  principle  has 
been  stimulated  by  the  fact  that  in  theory,  at  least,  the  bent 
tap  offered  the  means  of  developing  a  full  automatic  nut 
tapper  which  would  operate  continuously  without  reversal, 
and  in  which  the  various  movements  appeared  possible  of  at- 


Fig.    1, 


"National"   Automatic   Nut   Tapping  Hachii 
the    Bent-tap    Principle 


xrhich  operates   on 


tainment  without  the  necessity  of  employing  intricate  or 
delicate  mechanisms. 

The  practical  application  of  the  bent  tap  principle  has 
been  made  in  a  new  automatic  nut  tapper  which  has  recently 
been  placed  upon  the  market  by  the  National  Machinery  Co., 
TlfJin.  Ohio.  The  simplicity  of  the  design  and  operation  of 
this  machine  are  features  which  are  secondary  only  to  the 
unusually  high  output  and  the  long  life  of  taps  that  have 
characterized  the  trials  to  which  it  has  been  subjected.  This 
machine  is  at  present  being  built  In  sizes  of  %,  %,  %  and 
%  Inch  capacity.  Fig.  1  shows  n  general  view  of  the  ma- 
chine, while  in  Figs.  2  to  5  detail  views  are  given  of  the  more 
Important  parts  of  the  operating  mechanism.  The  hopper  or 
container  for  the  blanks,  while  apparently  constructed  along 
standard  lines,  embodies  some  Improved  features.  On  the 
small  machines  the  hopper  has  a  capacity  for  about  SO 
pounds  of  blanks,  this  unusually  large  size  giving  one  oper- 
ator sufDclent  time  to  enable  him  to  easily  attend  to  a  battery 
of  from  six  to  ten  machines. 

The  nut  blanks  are  delivered  from  the  hopper  to  the  feed 
chute  by  means  of  a  vane  feed,  and  gravity  carries  the 
blanks  down  Into  position  against  the  plunger  or  "starter" 
whirh  starts  them  onto  the  tap.  There  are  four  of  these  feed 
vanes  whIrh  are  enclosed  In  a  central  case,  as  shown  in  Fig. 
2.  so  that  the  pressure  or  weight  of  the  blanks  In  the  hopper 


cannot  interfere  with  their  operation.  These  vanes  are  ro- 
tated by  the  ratchet  and  pawl  shown  in  this  illustration, 
which  derive  their  motion  from  the  main  driving  shaft.  The 
ratchet  is  held  between  friction  flanges  so  that  in  case  scrap 
metal  or  a  thin  nut  blank  tends  to  wedge  in  the  nut  groove 
and  retard  the  progress  of  the  feed  vanes,  the  ratchet  merely 
slips,  and  damage  to  the  mechanism  is  avoided. 

The  tap  spindle  and  the  plunger  or  starter  which  trans- 
fers the  blanks  from  the  bottom  of  the  chute  to  the  tap  are 
inclined  at  an  angle;  and  the  blanks  come  out  of  the  feed 
chute  at  a  like  angle,  thus  causing  each  blank  to  leave  the 
chute  in  the  proper  position  to  be  engaged  by  the  plunger 
and  started  onto  the  tap.  The  angle  of  the  starter  is  such 
that  the  lubricant  keeps  its  face  free  from  chips  so  that  the 
nut  blanks  bear  flush  against  the  starter  and  are  tapped 
square  with  the  bearing  face.  The  tap  spindle  has  a  slight 
lateral  travel  and  is  counterbalanced,  giving  the  spindle 
practically  the  equivalent  of  a  floating  movement;  after  the 
starter  has  fed  the  blank  part  way  onto  the  tap,  the  spindle 
descends  during  the  completion  of  the  tapping  operation, 
thus  keeping  the  blank  stationary  while  it  is  being  tapped, 
instead  of  pulling  it  through  the  nut  holder  or  guides,  and  af- 
fording an  opportunity  of  excessive  wear  on  the  guides  and 
tap  due  to  the  binding  of  the  nut. 

It  follows,  of  course,  that  the  better  the  quality  of  the 
blank  which  is  being  tapped — i.e..  freedom  from  burrs,  hav- 
ing holes  of  correct  size,  stock  that  is  free  cutting,  and 
blanks  of  correct  dimensions — the  higher  will  be  the  ma- 
chine's efliciency.  Before  being  dumped  into  the  hopper,  the 
blanks  arc  sorted  from  scrap,  slugs,  etc.,  but  should  any 
scrap  accidentally  enter  the  hopper  and  be  passed  through  the 
feed  chute  and  fed  up  against  the  tap,  an  automatic  relief  is 
provided  which  shifts  the  belt  and  stops  the  machine  before 
damage  can  be  done. 


[rad    or    Tap-holder    openeil,    ahowinr   how    Nuts    pais 
Tap   and    are    puiihed   off  by   Oncoming   Nuts 
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Fig:.    4.     Head   Cover    open,    showing   Nut  just   leaving   Head 

This  machine  is  designed  primarily  for  tapping  square 
nuts,  but  hexagon  nut  blanks  of  good  quality  can  be  handled. 
Each  size  of  nut  tapper  can  be  tooled  for  handling  both 
square  and  hexagon  nuts,  as  well  as  for  several  sizes  of  each 
style  of  nut.  By  making  a  simple  gear  change,  the  rate  of 
teed,  i.e.,  the  number  of  nuts  tapped  per  minute,  can  be  regu- 
lated to  suit  the  kind  of  nuts  which  are  being  tapped  in  the 
machine.  For  example,  on  the  %-inch  machine,  forty  nuts 
of  "shop"  size  can  be  tapped  per  minute  if  the  stock  is  free 
cutting,  the  holes  of  full  size,  etc.;  while  U.  S.  S.  nuts  which 
are  thicker,  require  more  turns  of  the  tap  to  each  nut,  so  that 
the  production  cannot  be  more  than  thirty 
nuts  per  minute.  A  similar  reduction 
must  be  made  when  the  nut  blanks  are  of 
tough  stock  or  the  holes  run  smaller  than 
they  should.  No  special  tap  or  grade  of  taps 
is  necessary  as  any  standard  tap  that  has 
been  successfully  employed  for  similar  nut 
tapping  operations  will  be  found  equally 
satisfactory  when  provided  with  a  bent 
shank  for  use  in  the  new  "National"  auto- 
matic nut  tapper. 

Machines  of  this  type  have  been  installed 
in  a  number  of  large  nut  plants  where  they 
are  said  to  be  showing  a  machine  efficiency 
and  tap  service  that  is  highly  gratifying. 
This  high  efficiency  is,  of  course,  largely  at- 
tributable to  the  simple  lines  on  which  the 
machine  is  designed.  In  fact,  to  accomplish 
this  aim,  a  battery  of  these  machines  was 
experimented  with  for  several  years  and 
subjected  to  a  variety  of  severe  tests  while 
under    the    supervision    of    a    corps    of    the  Cincinnati  24-  by 

National  Machinery  Co.'s  engineers.  Each  step  and  move- 
ment was  analyzed  and  simplified  until  the  machine  was 
finally  brought  to  its  present  form. 


CINCINNATI  SLIDE  PLATE  PLANER 
The  accompanying  illustration  shows  a  planer  intended  for 
exceptionally  heavy  duty,  which  has  recently  been  completed 
at  the  plant  of  the  Cincinnati  Planer  Co.,  Cincinnati,  Ohio. 
This  machine  has  a  capacity  for  work  24  inches  high  by  48 
inches  wide  by  20  feet  in  length,  and  was  designed  for  the 
purpose  of  planing  the  ends  of  steel  slide  plates  of  the  form 
used  under  switch  points.  These  plates  are  18  inches  long 
by  about  6  inches  wide  and  are  planed  in  for  a  distance  of 
approximately  6  inches  from  the  end,  to  a  depth  of  14  inch. 
In  machining  these  parts,  the  table  is  loaded  with  two  rows 
of  plates  and  four  tools  are  employed,  two  in  each  head.  This 
reduces  the  distance  that  it  is  necessary  to  feed  the  heads  to 
3  inches  instead  of  6  inches,  as  would  be  the  case  if  one  tool 
were  employed  in  each  head.  The  full  depth  of  cut  is  taken 
at  one  time,  the  cutting  speed  being  40  feet  per  minute. 

In  order  to  facilitate  rapid  chucking  and  unloading  special 
slots  are  provided  in  the  top  of  the  table  which  open  at  the 
sides.  The  table  is  of  the  box  type  and  is  provided  with  two 
inner  guides  between  the  vees,  and  is  held  down  by  adjust- 
able gibs  at  the  sides.  The  driving  gears  and  table  rack  are 
of  steel.  The  bed  is  of  the  four-wall  type,  having  auxiliary 
inner  walls  between  the  cross  girths  for  the  entire  length  of 
the  bed.  The  bed  is  bored  to  receive  the  shaft  bearings 
which  are  internally  ground  and  fitted  into  place.  The  hous- 
ings, which  are  of  a  heavy  box  form,  are  carried  down  to  the 
floor  line  and  fastened  to  the  sides  of  the  bed  by  heavy 
tongues,  bolts  and  dowel  pins. 

The  rail  and  heads  are  of  the  same  type  as  those  employed 
on  the  frog  and  switch  planer  of  this  company's  manufacture. 


Same  View  shown  in  Figs.   3  and  4,   with  Head  Cover 
closed    to   guard    all    Gears   and   Revolving   Parts 


48-inch  hy  20-foot  Planer  for  machining  Railroad  Switch  Slide  Plates 

which  was  illustrated  in  the  November,  1912,  number  of 
M.\ciii.\"EKr.  The  rail  is  clamped  to  the  housings  by  four 
clamps,  two  of  which  are  located  on  the  outer  and  two  on  the 
inner  sides  of  the  housing  faces.  The  heads  are  provided 
with  tapered  gibs  and  the  dovetails  for  the  down  slides  are 
cast  solid  with  the  saddles,  thereby  eliminating  one  extra 
joint.  The  clapper  box  is  of  steel  and  provided  with  three 
heavy  bolts  and  clamps  which  are  so  arranged  that  the  two 
tools  can  be  clamped  to  each  head.  In  the  style  of  clamp 
used  for  holding  the  clapper  box  at  the  top,  a  clamp  extend- 
ing the  full  width  of  the  slide  and  equipped  with  three  bolts 
is  provided,  in  place  of  the  usual  cored-slot  and  two-bolt  form 
of  clamp.  The  machine  is  driven  by  a  reversible  motor 
coupled  directly  onto  the  driving  shaft  of  the  planer.  This 
gives  a  large  variation  of  cutting  and  return  speeds  which 
are  independent  of  each  other.  All  gears  are  thoroughly 
covered  to  provide  for  the  safety  of  the  operator. 

ROCKFORD  AUXILIARY  DRILL  HEADS 

The  Rockford  Drilling  Machine  Co.,  Rockford,  111.,  is  now 
manufacturing  a  line  of  high-speed  auxiliary  drill  heads,  ex- 
amples of  which  are  shown  in  the  accompanying  illustrations. 
These  are  made  for  use  in  connection  with  upright  or  hori- 
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Fiir.  1. 


Fig.   3. 


zontal  drilling  machines  and  enable  a  number  of  holes  to  be 
drilled  in  the  time  usually  required  to  drill  a  single  hole. 
They  are  made  with  either  stationary  or  adjustable  spindles, 
and  the  spindles  may  be  set  in  a  straight  line,  on  the  cir- 
cumference of  a  circle,  or  staggered,  to  suit  the  requirements 
of  the  work  which  is  to  be  drilled.  The  length  of  the  spindle 
sleeve  can  also  be  varied  to  take  care  of  drilling  operations 
on  different  levels. 

All  of  the  gears  and  spindles  in  these  heads  are  provided 
vith   an    upper    and    a    lower   bearing,    these   bearings   being 


set-screws,    or   any   desired    form    of   chuck.      Every   bearing 
is  provided  with  adequate  means  of  lubrication. 

Auxiliary  drill  heads  of  this  type,  in  which  the  location  of 
the  spindles  is  fixed,  are  made  oil-tight  so  that  the  casing 
may  be  filled  with  grease  or  oil.  On  heads  where  the  position 
of  the  spindles  is  adjustable,  the  casing  is  made  as  nearly 
oil-tight  as  possible,  and  it  is  generally  found  that  the  casing 
of  this  type  of  head  can  be  packed  with  grease.  These  heads 
are  made  to  drive  high-speed  drills  at  their  maximum  speed 
and  feed,  and  heads  of  this  type  can  be  made  to  meet  the  re- 


ne     1       K-ad-onft  of  Dotrick  8c  Harvey  Gun  RiSing  Machine,  showing 

bushed  with  high-grade  phosphor  bronze,  and  so  arranged  that 
wear  due  to  the  thrust  of  the  gears  can  be  easily  taken  up. 
The  spindles  are  all  provided  with  ball  thrust  bearings.  The 
gears  are  made  from  either  hardened  tool  steel  or  bronze,  all 
driving  and  driven  gears  being  of  steel,  while  the  intermedi- 
ate gears  are  made  of  bronze.  This  affords  the  maximum  of 
quiet  running  and  smooth  transmission  properties.  The 
Bplndle.t  arc  made  of  a  special  grade  of  steel  and  may  he  fur- 
nished with  tapered  bolea  and  drift  slots,  straight  holes  and 


Drive,  Carriage  for  traversing  Bar  and  Index  Head  for  rotating  Bar 

quirements    of   practically    any    multiple   drilling   proposition 
that  comes  within  their  range. 


DETRICK  &  HARVEY  RIFLING  MACHINE 

The  gun  rilling  niachino  which  forms  the  subject  of  this 
article  is  made  in  two  sections,  one  of  which  consists  of  a 
runway  mounted  on  legs,  which  carries  the  traveling  car- 
riage and   bearings   for  supporting   the   rifling   bar:    and   the 


Fig.    9       Wnrk   Table 


B'A    of    D-trlrk    *    Ha 


Rifling    Machine 


ahle    SteadTTesta    for    uttpporting    Oun    Barrel    to    he    rifled 
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other  of  a  bed 
with  two  remov- 
able steadyrests  to 
support  the  gun. 
Fig.  1  shows  the 
section  of  the  ma- 
chine for  support- 
ing and  driving 
the  rifling  bar, 
while  the  bed  on 
which  the  work  is 
carried  is  illus- 
trated in  Fig.  2. 
The  large  size  of 
the  machine  made 
it  Impracticable  to 
show  both  parts  in 
a  single  illustra- 
tion. 

Referring  to  Fig. 
1,  the  rifling  bar  is 
held  in  a  fixed 
longitudinal  posi- 
tion in  the  car- 
riage bearing  seen 
near   the   left-hand 

end  of  the  runway,  but  the  bar  is  free  to  rotate  in  this 
bearing.  There  is  a  spiral  groove  in  the  bar  of  the  same 
pitch  as  the  rifling  that  is  required  in  the  gun.  The  index 
head  seen  at  the  extreme  right-hand  end  in  Fig.  1  is  pro- 
vided with  a  pin  which  engages  in  the  master  groove  of  the 
rifling  bar.  This  pin  imparts  the  required  rotary  motion  to 
the  bar,  while  the  longitudinal  travel  of  the  bar  is  obtained 
from  the  traveling  carriage,  previously  referred  to.  A  twist- 
ing tension  is  kept  on  the  bar  by  means  of  the  counterweight 
on  the  traveling  carriage,  danger  of  lost  motion  due  to  wear 
of  the  index  pin  being  overcome  in  this  way.  The  inter- 
mediate bearing  merely  provides  an  additional  support  for 
the  bar.  This  bearing  is  geared  to  travel  at  exactly  half  the 
speed  of  the  carriage,  so  that  it  always  remains  equidistant 
between  the  carriage  and  the  index  head  and  reaches  the  end 
of  the  runway  at  the  same  time  as  the  carriage.  The  index 
head  provides  means  of  setting  the  bar  for  any  required 
number  of  grooves. 

The  carriage  and  the  intermediate  bearing  between  the  car- 
riage and  index  head  derive  their  motion  from  a  quick  pitch 
screw  4  3/4  inches  in  diameter,  which  derives  its  motion  from 
a  shifting  belt  drive  shown  at  the  extreme  left  in  Fig.  1.  If 
so  desired,  a  direct-connected  reversing  motor  of  the  form 
used  on  planer  drives  may  be  employed.  This  machine  will 
rifle  guns  up  to  8  inches  bore  and  of  any  desired  length.  It 
is  equipped  with  an  oil  pump  provided  with  a  telescoping 
pipe  to  deliver  lubricant  to  the  tool,  the  pump  being  driven 
by  a  three-horsepower  motor.  Machines  of  this  type  are  being 
built  by  the  Detrick  &  Harvey  Machine  Co.,  Baltimore,  Md., 
for  the  Bethlehem  Steel  Co.  Machines  built  to  rifle  guns  of 
8-inch  bore  by  30  feet  long,  weigh  50,000  pounds. 


"American"   16-inch  Hifh-duty  Lathe  built  for  Portable  Service 


RED-E   BELT   SHIFTER 

The  "Safety  First"  belt  shifter  shown  in  the  accompanying 
illustration  is  a  recent  product  of  the  Ready  Tool  Co.,  654 
Main    St.,    Bridgeport,    Conn.     Reference    to    the    illustration 

will  make  it  evident 
that  this  shifter  is 
mounted  on  a  pole  for 
use  in  place  of  the  or- 
dinary belt  stick;  and 
it  must  not  be  confused 
with  a  belt  shifter  used 
for  shipping  the  belt 
from  a  tight  to  a  loose 
pulley  or  vice  versa. 

The  device  consists 
of  a  plate  which  Is 
bolted      to      any      con- 

Ked-E   "Safety  First"   Belt  Shifter  Venient     form     of     pole. 


At  the  end  of  this 
plate  there  is  a 
swivel  fork  on 
which  three  rollers 
are  carried.  Two 
of  these  rollers  are 
tapered  in  such  a 
way  that  when  the 
belt  is  pushed  over 
the  moving  pulley 
there  is  no  danger 
of  the  shifter  get- 
ting caught  and 
thrown  through 
the  shop,  as  some- 
times happens 
with  an  ordinary 
belt  stick  provided 
with  the  usual 
form  of  pin.  The 
taper  of  the  rollers 
of  the  present  de- 
vice serves  the 
double  purpose  of 
tending  to  force 
the  belt  onto  its 
pulley,  and  at  the  same  time  force  the  belt  shifter  out  from 
under  the  belt.  The  device  is  substantially  made  and  can  be 
depended  upon  to  throw  on  any  belts  of  the  size  for  which  it 
is  intended,  without  requiring  the  power  to  be  stopped. 


"AMERICAN"  PORTABLE   LATHE 

The  accompanying  illustration  shows  a  portable  lathe  which 
was  recently  built  by  the  American  Tool  Works  Co.,  Cin- 
cinnati, Ohio,  for  use  in  a  large  railroad  shop.  This  machine 
consists  of  the  regular  16-inch  "American"  high-duty  lathe 
mounted  on  three  wheels  and  provided  with  a  long  lever  for 
hauling  it  about  the  shop.  The  three-point  bearing  on  the 
floor  practically  eliminates  all  chance  of  the  machine  getting 
out  of  alignment,  even  where  the  floor  is  quite  uneven. 

This  machine  is  provided  with  motor  drive  so  that  it  is  en- 
tirely self-contained  and  ready  for  use  in  any  part  of  the  shop 
at  a  moment's  notice.  A  portable  machine  of  this  type  is 
especially  serviceable  in  railroad  shops  and  certain  large  ma- 
chine shops,  where  it  is  more  economical  to  take  the  machine 
to  the  work  than  to  bring  the  work  to  the  machine. 


WESTINGHOUSE   INDUCTION   MOTOR 

The  Westinghouse  Electric  &  Mfg.  Co.,  East  Pittsburg, 
Pa.,  has  recently  placed  on  the  market  a  new  line  of  large 
slip-ring  induction  motors  which  are  adapted  for  continuous 
service,  such  as  driving  pumps,  blowers,  compressors,  hoists, 
and  other  machinery  requiring  a  heavy  torque  at  starting. 
One  of  the  chief  characteristics  of  these  motors  is  their  great 
strength.  The  frame  is  massive,  the  bearings  and  shafts  are 
extra  large,  and 
the  windings  are 
securely  braced 
against  vibration. 
The  bearings  are 
dust-proof  and  rest 
on  three  machined 
seats,  a  form  of 
construction  that 
has  been  found  to 
be  the  best  prac- 
tice in  steel  mill 
service. 

All  coils  are 
form-wound  and 
completely  i  n  s  u  1- 
ated  to  ground  be- 
fore  they  are 
placed  in  the  slots. 

The       Stator        slots  Fig.    l.     Westinghouse    Induction    Motor 
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are  straight  open;  and  those  Oi 
the  rotor  have  an  overhanging 
lip  which  assists  in  holding  the 
coils  in  place,  but  the  coils  can 
be  removed  and  replaced  with- 
out bending,  as  readily  as  would 
be  the  case  with  the  form  of 
construction  in  which  straight 
open  slots  are  employed.  The 
shaft  can  be  removed  without 
making  it  necessary  to  disturb 
the  rotor  winding  in  any  way. 
The  bearing  shell  may  be  re- 
moved and  replaced  without 
having  to  take  off  the  lower 
half  of  the  bearing  bracket, 
and     the     brushes     are     readily 


accessible  as  shown 
by  the  illustra- 
tion. It  will  be 
apparent  that 
these  are  con- 
veniences which 
greatly  facilitate 
the  work  of  mak- 
ing repairs  and  ad- 
justments. 


CANTON  POSITIVE   CLUTCH 

For  use  on  sheet-metal  working  machinery  the  Canton 
Foundry  &  Machine  Co.,  Canton,  Ohio,  has  developed  the 
positive  clutch  which  forms  the  subject  of  this  article.  The 
design  has  been  worked  out  along  lines  which  are  so  simple 
that  it  is  claimed  the  clutch  can  never  get  out  of  order. 
The  following  describes  the  manner  in  which  the  mechanism 
operates:  When  the  foot  treadle  is  depressed,  it  operates 
the  bellcrank  on  the  clutch  by  means  of  a  connecting-rod. 
The  lower  end  of  the  bellcrank  carries  a  steel  yoke  which 
fits  into  the  annular  groove  on  the  clutch  block.  This  block 
has   clutch   teeth   which   engage   corresponding   teeth    on    the 
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Rear  wheel,  the  clutch  block  being  niiide  to  slide  on  the 
shaft  to  effect  this  enRngenient.  The  geiir  wheel  Is  free  on 
Us  shaft  and  rotates  constantly,  while  the  clutch  bloek  Is 
keyed  to  the  shaft,  so  that  the  engaKeroent  of  the  block  with 
the  rotatInK  geor  rPHults  In  the  rotntlnn  of  the  Rhnft. 

As  noon  as  the  clutch  block  commences  to  rotate,  the  lug 
on  the  right-hand  end  of  the  block  Is  niovrd  out  upon  the 
face  of  the  boss  and  out  of  alienni>-nt   with  the  ncitrh   In   Ihc 


boss.  The  clutch  block  and  shaft  are  then  allowed  to  make 
one  complete  revolution,  at  the  end  of  which  the  spring  act- 
ing on  the  upper  end  of  the  bellcrank  throws  the  clutch 
block  out  of  engagement  with  the  clutch  teeth  on  the  gear 
wheel,  and  at  the  same  time  the  lug  at  the  opposite  end  of 
the  clutch  block  is  reseated  in  the  boss,  thus  bringing  the 
shaft  to  a  stop.  If  it  is  desired  to  have  the  machine  run 
continuously,  the  foot  lever  must  be  kept  depressed.  There 
are  four  teeth  on  the  clutch  block,  so  that  not  more  than 
one-quarter  of  a  revolution  is  lost  in  starting  the  machine 
after  the  foot  treadle  has  been  depressed.  When  the  clutch 
is  disengaged,  there  is  a  space  of  about  '4  inch  between  the 
ends  of  the  clutch  teeth. 

DIE-CAST  BRONZE   MACHINE   PARTS 

Machine  parts  made  of  steel  are  inexpensive  so  far  as  the 
cost  of  the  material  is  concerned,  but  when  the  cost  of  ma- 
chining and  kindred  operations  are  taken  into  consideration, 
the  cost  of  the  part  may  equal  its  weight  in  bronze,  silver 
or  even  gold.  Where  strength,  toughness,  resilience  and  dura- 
bility can  be  dispensed  with,  white  metal  die  castings  have 
greatly  reduced  the  labor  cost  incident  to  making  machine 
parts  of  steel,  as  the  die  castings  leave  the  molds  in  practi- 
cally the  form  in  which  they  are  to  be  used,  requiring  little, 
if  any,   finishing. 

Where  the  cost  of  machining  steel  parts  has  been  pro- 
hibitive and  where  white  metal  die  castings  have  not 
possessed  the  necessary  strength,  the  most  obvious  expedient 
was  to  attempt  to  use  some  other  nu'tal   for  the  die  castinirs. 


and  for  this  purpose  brass,  bronze  or  some  other  copper-base 
alloy  would  give  suitable  results.  These  alloys  possess  the 
necessary  strength  for  many  classes  of  work  for  which  white 
metal  is  unsuitable,  and  although  the  cost  of  the  material  is 
greater  than  that  of  steel,  the  final  cost  of  the  finished  parts 
would  be  less  if  they  could  be  cast  in  permanent  metal 
molds. 

The  McGill  Metal  Co.,  Valparaiso,  Ind..  has  recently  en- 
tered the  field  of  casting  bronze  machine  parts  in  permanent 
steel  molds.  After  conducting  systematic  experimental  work, 
this  company  has  been  furnishing  die-cast  bronze  parts  to  a 
limited  number  of  customers  for  about  two  years  and  the 
results  which  have  been  obtained  are  said  to  be  highly  grati- 
fying. As  a  result,  the  McGill  Metal  Co.  Is  at  present  erect- 
ing a  new  foundry  and  die-shop  which  will  be  furnished  with 
the  most  modern  equipment  for  handling  work  of  this  kinil. 

The  difficulties  incident  lo  the  die  casting  of  bronze,  which 
had  lo  be  overcome  by  research  work,  consisted  of  the  develop- 
ment of  bronze  mixtures  of  perfect  equilibrium  at  all  tem- 
peratures, and  of  sufllclent  strength  even  at  high  tempera- 
tures to  withstand  the  strains  caused  by  shrinkage  of  the 
metal  In  the  dies.  Another  important  point  was  to  develop 
a  steel  that  would  be  proof  against  damage  from  the  molten 
metal  poured  at  temperatures  ranging  from  2200  to  2400  de- 
grees F. 

One  field  in  which  the  McOlll  Metal  Co.  has  been  able  to 
produce  parts  with  extremely  .satisfactory  results  Is  In  the 
quantity  production  of  bevel  gears.  Mere  a  marked  saving 
has  been  effected  by  machining  permanent  molds  In  which 
liny   number  of  gears   can    be   cast.   Instead   of   having   to   cut 
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the  teeth  of  each  gear  that  is  required.  Furthermore,  bronze 
gears  are  found  superior  to  steel  gears  in  those  classes  of 
machines  for  which  die  cast  gears  have  been  made. 

The  bronze  used  for  die  casting  has  a  fine  granular  struc- 
ture, the  metal  being  extremely  homogeneous.  Vibration, 
shock,  and  strain,  as  well  as  the  application  of  heat  up  to 
reasonable  temperatures,  will  not  influence  the  uniformity  of 
the  structure  nor  the  strength,  hardness,  toughness  and 
springiness  of  the  metal.  Parts  made  of  this  metal  will  take 
a  high  polish  owing  to  its  close  structure.  It  is  also  well 
known  that  bronze  is  an  excellent  bearing  material.  As  a 
result,  such  parts  as  gears,  cams,  valves,  bearing  bushings, 
etc.,  can  be  die  cast  from  this  metal  and  give  excellent  results. 

Physical  tests  made  with  this  bronze  are  said  to  have 
shown  the  following  results.  Tensile  strength,  75,000  to 
85,000  pounds  per  square  inch  with  an  elastic  limit  of  from 
30,000  to  40,000  pounds  per  square  inch;  an  elongation  of  18 
to  23  per  cent  on  a  2-inch  test  sample;  and  a  reduction  of 
area  of  17  to  24  per  cent. 


NEW  MACHINERY  AND  TOOLS   NOTES 

Foundry  Tumbling  Barrel:  Kane  &  Roach,  Syracuse,  N.  Y. 
A  new  form  of  foundry  tumbling  barrel  which  is  particularly 
intended  for  breaking  gates  and  sprues  from  malleable  iron 
castings.  In  addition  to  performing  this  service,  the  tumbling 
of  the  castings  in  this  barrel  also  removes  the  dirt  and  sand 
from  them,  so  that  the  castings  are  ready  to  be  packed  in 
the  furnace  as  they  come  from  the  barrel. 

Facing  Tool:  Mummert-Dixon  Co.,  Hanover,  Pa.  A  tool 
adapted  for  facing  operations  performed  on  a  drilling  ma- 
chine or  vertical  milling  machine.  In  using  this  tool  the 
operation  is  similar  to  that  of  facing  work  on  the  lathe,  and 
an  ordinary  lathe  tool  bit  is  employed.  Provision  is  made 
for  the  attachment  of  a  pilot  which  enters  a  hole  in  the  boss 
that  is  to  be  faced,  and  is  relied  upon  to  steady  the  tool. 

Diamond  Holder:  Goodspeed-Detroit  Mfg.  Co.,  Detroit, 
Mich.  A  diamond  holder  designed  to  be  held  between  centers 
on  a  grinder,  with  an  adjustable  vertical  support  resting  on 
the  table.  This  tool  is  intended  tor  use  on  manufacturing 
work,  the  object  being  to  true  off  the  wheel  to  exactly  the  re- 
quired distance  from  the  centers,  thereby  maintaining  the 
required  diameter  of  the  work  and  saving  the  time  usually 
spent  in  readjusting  the  wheel. 

Portable  Internal  Grinder:  Standard  Electric  Tool  Co., 
Cincinnati,  Ohio.  This  tool  is  particularly  intended  for 
grinding  gasoline  and  pneumatic  engine  cylinders,  but  can 
also  be  employed  for  handling  a  variety  of  other  classes  of 
work.  The  tool  is  provided  with  a  shank  which  is  carried 
in  the  toolpost  of  a  lathe.  The  motor  is  adapted  for  opera- 
tion on  either  alternating  or  direct  current.  The  wheel  is 
31/2  inches  in  diameter  by  1  inch  face  width. 

Inverted  Drilling  Machine:  Foote-Burt  Co.,  Cleveland, 
Ohio.  An  inverted  drilling  machine  in  which  the  drill  oper- 
ates from  below.  This  machine  is  intended  for  drilling  car- 
bon steel  billets  containing  0.90  per  cent  carbon,  which  are 
.  4  or  5  inches  in  diameter  and  20  inches  long.  The  purpose 
of  having  the  drill  arranged  in  this  way  is  to  have  the  driving 
spindle  rigidly  supported  in  the  base  of  the  machine. 

Hydraulic  Bending  Press:  Hydraulic  Press  Mfg.  Co.,  S4 
Lincoln  Ave.,  Mount  Gilead,  Ohio.  A  30-ton  bending  press 
particularly  designed  for  bending  heavy  pipe,  although  it 
may  be  used  for  a  variety  of  other  bending  operations.  Vari- 
ous shaped  blocks  may  be  fitted  to  the  ram,  and  the  support- 
mg  blocks  on  the  bed  of  the  machine  may  be  set  at  different 
distances  from  the  center  by  means  of  toothed  contact  sur- 
faces.    The  weight  of  the  machine  Is  1100  pounds. 

Concave  Roll  Grinding  Attachment:  Woods  Engineering 
Co.,  Alliance,  Ohio.  The  universal  tool  and  cutter  grinder 
of  this  company's  manufacture  has  recently  been  equipped 
with  a  special  extension  head  which  provides  for  grinding 
concave  rolls.  For  this  purpose,  the  machine  is  set  with  the 
top  table  at  an  angle  and  the  grinding  head  swiveled  until 
the  wheel  is  over  the  center  of  the  roll.  The  angle  at  which 
the  top  table  is  set  determines  the  radius  of  curvature  of 
the  concave  roll. 

Slab  Miller:  Newton  Machine  Tool  Works,  Inc.,  Phila- 
delphia, Pa.  A  slab  milling  machine  particularly  adapted 
to  the  requirements  of  builders  of  textile  machines,  auto- 
mobiles, etc.  The  dominant  feature  ot  the  design  is  flexi- 
bility and  capacity  for  handling  a  wide  range  of  work. 
Cutters  ranging  from  li^  to  8  inches  in  diameter  can  be  em- 
ployed on  either  of  tlie  two  spindles.  The  work-table  Is  60 
inches  wide  by  9  feet  long,  and  the  width  between  the  up- 
rights is  72  inches. 

Swedish  Gage:  Grdnkvist  Drill  Chuck  Co.,  20  Morris  St., 
Jersey  City,  N.  J.  Several  new  Swedish  gages  liave  been 
placed  upon  the  market.  These  include  the  following:  (1) 
A  set  of  four  gages  8,  12,  16  and  20  inches  long,  respectively. 


which  may  be  used  alone  or  in  conjunction  with  other  gages. 
(2)  A  new  type  of  center  and  scribing  point  used  in  the 
regular  holder  for  scribing  circles,  the  radii  of  which  are  de- 
termined by  Swedish  gages.  (3)  A  new  vertical  type  of 
holder  for  testing  the  length  of  rods  and  gages.  (4)  Toler- 
ance plug  gages. 

Automatic  Rack  Cutter:  Gould  &  Eberhardt,  Newark, 
N.  J.  In  the  February,  1914,  number  of  Machinery,  reference 
was  made  to  the  rack  cutting  machine  of  this  company's 
manufacture  with  a  capacity  for  cutting  racks  up  to  36 
inches  in  length  by  10  inches  face  width.  Since  that  time 
Gould  &  Eberhardt  have  brought  out  a  machine  of  quite 
similar  design,  which  has  a  capacity  for  cutting  racks  up  to 
60  inches  in  length  by  10  inches  face  width.  This  machine  will 
handle  racks  with  teeth  up  to  IY2  diametral  pitch  in  cast 
iron  and  up  to  2  diametral  pitch  in  steel. 

Hydraulic  Ring  Compressing  Machine:  West  Tire  Setter 
Co.,  Rochester,  N.  Y.  A  machine  which  follows  the  general 
lines  of  the  hydraulic  tire  setter  manufactured  by  this  com- 
pany, but  which  has  been  arranged  to  provide  for  com- 
pressing various  forms  and  sizes  of  rings  by  hydraulic 
pressure.  Among  the  applications  of  this  machine  may  be 
mentioned  the  compression  of  steel  rims  for  automobile 
wheels,  the  compression  of  pipe  couplings  onto  pipes,  and 
various  similar  classes  of  work.  The  material  is  compressed 
cold,  and  the  machine  is  arranged  for  handling  various  sizes 
of  work. 

Gun  Boring  Lathe:  Detrick  &  Harvey  Machine  Co.,  Balti- 
more, Md.  An  engine  lathe  particularly  intended  for  gun- 
boring  operations.  The  headstock  is  all-geared  and  the 
spindle  which  is  of  solid  forged  steel  is  5%  inches  in  di- 
ameter. The  spindle  thrust  is  taken  by  a  roller  bearing. 
Speeds  ranging  from  2  to  111  R.  P.  M.  are  available,  and 
there  are  ten  changes  of  feed  ranging  from  0.002  to  0.020 
inch  per  revolution,  these  feeds  being  reversible.  By  shift- 
ing a  clutch,  ten  other  feeds  are  obtained,  ranging  from  0.030 
to  0.333  inch  per  revolution.  The  machine  is  provided  with 
a  bed  30  feet  long  and  weighs  24,000  pounds. 

Die-Heads:  National-Acme  Mfg.  Co.,  Cleveland.  Ohio.  A 
new  type  of  self-opening  die-head  designed  to  cut  extremely 
short  threads  in  addition  to  threads  ot  ordinary  length.  The 
head  is  adapted  for  cutting  both  fine  and  coarse  pitches  and 
large  and  small  diameters,  and  may  be  used  on  hand  screw 
machines,  turret  lathes  and  other  machines  where  the  tool  is 
not  revolved.  Another  die-head  has  been  introduced  by  this 
company  which  is  intended  for  ordinary  threading  operations 
performed  on  machines  of  the  type  referred  to.  A  third 
die-head  is  designed  for  use  on  automatic  screw  machines, 
bolt  cutters  and  other  machines  on  which  the  threading  tool 
revolves  while  cutting. 

Upright  Drill:  In  the  February,  1914,  number  of 
MAcni.NEiJY,  reference  was  made  to  the  20-inch  drill  manu- 
factured by  the  W.  P.  Davis  Machine  Co.,  305  St.  Paul  St., 
Rochester,  N.  Y.  This  machine  was  equipped  with  power 
teed  and  double  back  gears.  Since  that  time  the  W.  P.  Davis 
Machine  Co.  has  brought  out  a  32-inch  machine  of  very 
similar  design,  except  that  the  power  feed  and  back  gears 
have  been  dispensed  with,  the  machine  being  simply  provided 
with  wheel  and  lever  feed.  This  machine  is  particularly  de- 
signed for  drilling  operations  on  switchboard  work,  truck 
wheels  and  other  large  pieces  where  holes  up  to  1  inch  in 
diameter  are  to  be  drilled. 

Metal  Cutting  Band  Saw:  Houghton  &  Richards,  1394 
West  Third  St.,  Cleveland,  Ohio.  In  the  April,  1914,  number 
of  Machinery,  a  description  was  published  of  the  "straight 
line"  metal  cutting  band  saw  of  this  company's  manufac- 
ture, with  a  capacity  for  cutting  bars  up  to  6  inches  in 
diameter.  Since  that  time,  a  12-inch  machine  has  been 
placed  upon  the  market.  This  machine  has  the  same  auto- 
matic stopping  device  and  adjustable  stops  as  the  6-inch 
machine.  It  also  has  the  weight  feed,  as  in  the  case  of  the 
6-inch  machine,  in  addition  to  which  a  positive  worm  gear 
feed  is  provided,  which  can  be  used  independently  or  in  con- 
junction with  the  weight  feed.  The  design  has  been  slightly 
modified  in  other  respects  to  meet  the  requirements  ot  the 
increased  capacity. 

Vertical  Milling  Machine:  Becker  Milling  Machine  Co., 
Hyde  Park,  Mass.  In  the  February  and  October,  1913,  num- 
bers of  Machinery,  the  models  B  and  C  vertical  milling  ma- 
chines of  tills  company's  manufacture  were  described.  Since 
that  time  the  Becker  Milling  Machine  Co.  has  brought  out 
the  model  D  machine,  the  design  of  which  follows  the  same 
general  lines  except  that  the  machine  has  a  larger  capacity 
and  is  of  considerably  heavier  construction.  Another  point 
of  difference  is  tliat  it  is  equipped  with  single  back  gears 
in  the  head  instead  ot  double  back  gears,  as  in  the  case  of 
the  model  C  machine.  The  chief  dimensions  are  as  follows: 
Size  of  table  inside  oil  pockets,  72  by  IS  inches;  diameter  of 
rotary  table,  30  inches;  longitudinal  table  feed,  72  inches; 
rate  of  feed,  0.003  to  0.648  inch  per  revolution;  cross-feed, 
22  inches;  vertical  feed  of  spindle,  15  inches;  vertical  ad- 
justment ot  knee,  20  inches;  maximum  distance  from  center 
of  spindle  to  column,  25  inches;  maximum  distance  from  end 
of  spindle  to  table  2S  inches. 
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For  Good  Production 
of  Accurate  Gears 


Efficient  equipment  is  essential.  No  one 
realizes  this  any  more  keenly  than  we. 
For  sixty  j^ears  we  have  been  producing 
accurate  gears  on  a  commercial  basis 
during  which  time  we  have  cut  hundreds 
of  thousands  of  gears  of  all  kinds  and 
sizes  for  our  own  use  and  to  our  cus- 
tomers' orders.  The  results  of  this  ex- 
tensive experience  are  incorporated  in 


the  design  of  our  Automatic  Gear  Cut- 
ting Machines. 

These  machines  have  been  the  choice  of 
many  shops  where  RESULTS  were  de- 
manded in  gear  cutting;  where  machines 
were  purchased  and  installed  on  their 
ability  to  produce.  And  then  from  the 
operators'  viewpoint  the  installation  of 


B.&S.  Automatic  Gear  Cutting 
Machines 

is  satisfactory.  To  them  it  means  being  able 
to  get  the  desired  production  without  undue 
effort;  just  as  it  means  profitable  results, 
without  overtaxing  equipment,  to  the  factory 
manager. 

There  are  construction  features 
in  these  machines 
that  will  interest 
every  factory 
executive. 


Senil  for  circu- 
lars fully  de- 
scribing these 
efficient  ma- 
chines. 


BROWN  &  SHARPE  MFG.  COMPANY 


!••.:_  O.IKWO    WmblnKlon    DIvd.,    Cblniro,    III.;    nOS    Ch«nil>pt 


omCES:    20  Vi-cipj  St.,   N>w  Tork.   N.   T. :  OM  The  BodrM.   rhlUdrlphli 
(■rwiimrrr»  Iil.l^.    lliK-hnilpr.   N.  T.:    Room  419.   ttnltiTBllj   niock.  ajrricnw. 

KEPKESElfTATITES:     n«lri1    Mirhlniry   Co.,    PltliUiiirRh.    P«..    IBrl»,    P«.;    ('•rpjp  Murtilnrry  A  Sni<plr  On.,  Ilalllinorp.  Mrt.:  E.  A.  KInarr  O) 
■  II.  <!..  Inrllanaralla.   Inil.;  r«rlflr  Tool  A  Siipplr  (>>..  8«n  JTr^nclnro.     <'•!.;    Slroni.    rnrllali-   A    Flammoiul    Co  .    flprrland,    O       IH-lrolt 

i-li\ncTr  Co..  Si-allli-.  W«»h.:  IVrlland  MnrblDPrj  Co..  Portland.  Or<-! 


MIrl,. 


Toof  A  Hnpplj  r>>..  Han  Prancla 
nl  Urlglit    .\tarhlniTr   A   SnppI/  Co.,    St.    IotiIp.    Mo.:    Pprln.-   ) 
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An  Efficient  Way  to 
Chuck  Gear  Blanks 


is  of  interest  to  executives  in  every 
factory  producing  gears  because  inef- 
fective and  expensive  methods  of  hand- 
ling first  operations  offset,  to  a  great 
extent,  any  subsequent  saving  effected 
by  more  efficient  means  of  finishing. 
The  tough  chrome-nickel  steel  from 
which  so  many  gears  are  made  presents 
considerable  difficulty  in  machining,  and 


it  takes  a  machine  of  ample  power  and 
rigid  design  to  handle  the  chucking 
operations  to  good  advantage. 

The  same  holds  true  of  cutter  blanks, 
forgings,  machine  parts,  in  fact  all 
pieces  that  can  be  held  in  a  chuck  or 
clamped  on  a  faceplate.  In  machining 
all  such  parts 


B.  &  S.  Plain  Screw  Machines 


point  the  way  to 
substantial  econ- 
omy in  produc- 
tion. There  are 
features  of  con- 
struction and  de- 
sign that  appeal 
strongly  from  a 
production  stand- 
point.  Your 
operators 
will  like 
them,    too. 


Interesting 
literature  de- 
scribing en- 
tire line  on 
request. 


PROVIDENCE,  RHODE  ISLAND,  U.S.A. 

£-*NADlAN  AGENTS:  The  Canadian  Fairbanks-Morse  Co.,  Ltd..  .Montreal.  Toronto.  Winnlrefr.  Calgary,  Vaneouver,  St.  Johns,  Saskatoon. 
FOREIGN  AGENTS:  Buck  &  Hickman,  Ltd.,  London,  BlrmlnBhani,  Manchester,  ShetHcld,  Glasgow,  P.  O.  Kretschmer  &  Co.,  Frankfurt, 
a/M.,  Germany;  V.  Lowener,  Copenhagen,  Denmark,  Stockholm,  Sweden,  Chrlstlania,  Norway:  Schuchardt  &  Sehutte,  Petrograd.  Russia; 
li. Ti.,..     n_,_. „, Italy;    Zurich,    Switzerland;    Ifarcelona,    Spain;    F.    W.    Home,    Tokio,    Japan; 
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ROBBING   OPERATION   PERFORMED   ON  A 
CLEVELAND    AUTOMATIC 

The  model  B  automatic  screw  machine  made  by  the  Clove- 
land  Automatic  Machine  Co.,  Cleveland,  Ohio,  is  shown  in 
Fig.  1  equipped  with  a  special  attachment  to  provide  for  hob- 
bing  an  eighteen-tooth  worm-wheel  at  the  center  of  a  plunger. 
Details  of  the  mechanism  of  the  bobbing  attachment  are  il- 
lustrated in  Fig.  2,  and  Fig.  3  shows  one  of  the  completed 
plungers  in  which  the  teeth  have  been  bobbed.  This  part, 
when  finished,  has  a  cam  surface  machined  at  the  left-hand 
end,  which  drives  the  plunger  of  an  oil  pump.  The  driven 
plunger  is  set  at  an  angle  of  about  30  degrees  from  the  axis 
of  the  part  on  which  the  cam  and  worm  teeth  are  machined, 
and  is  kept  in  contact  with  the  cam  by  means  of  a  compres- 
sion spring.  These  parts  are  machined  just  as  shown  in  Fig. 
3,  at  the  rate  of  forty  per  hour. 

Referring  to  the  detailed  view  of  the  mechanism  of  the  bob- 
bing attachment  shown  in  Fig.  2,  it  will  be  seen  that  the 
worm  gear  hob  .1  is  mounted  on  a  spindle  carried  in  the 
housing  B.  This  housing  swings  on  the  driving  shaft  C  and 
is  supported  by  a  guide  block  D  located  on  the  front  cross- 


Fig.    1.     Cleveland    Model    B    Automatic    Screw    Machine 

slide.  The  rise  and  fall  of  the  housing  B  is  accomplished  by 
means  of  an  angular  guide  cam  which  is  attached  to  the 
side  of  the  housing,  and  engages  a  cam  roller  that  is  car- 
ried by  a  bracket  secured  to  the  guide  block  D.  As  the  front 
cross-slide  moves  in,  the  guide  block  D  is  moved  with  it,  and 
the  roller  engages  the  angular  cam,  thus  causing  the  hous- 
ing B  to  be  drawn  down  until  the  hob  .1  has  cut  to  the  re- 
quired depth.  When  the  slide  recedes  from  the  work,  the 
conditions  are  reversed,  thus  causing  the  housing  B  to  rise 
to  its  original  position  to  clear  the  turning  tool  and  center- 
ing attachment  which  are  mounted  on  the  milling  slide  E. 
The    performance    of   the    bobbing    operation    requires    the 


hob  .1  to  rotate  eighteen  times  faster  than  the  spindle  of  the 
machine,  while  the  turning,  forming,  drilling  and  cuttlng- 
off  operations  require  a  second  spindle  speed  to  be  employed. 
The  machine  is  fitted  with  a  No.  1  Cleveland  belt  shifter, 
which  provides  for  the  use  of  two  belts.  The  forward  gears 
F  are  used  for  the  turning,  forming,  drilling  and  cutting-oft 
operations,  and  run  at  a  suitable  rate  to  drive  high-speed 
steel  cutting  tools  at  an  efficient  speed. 

The  rear  gears  G  are  arranged  to  give  an  18  to  1  ratio 
between  the  bobbing  spindle  and  the  regular  spindle  of  the 
machine.  With  the  belt  running  on  the  pulley  H,  the  gear  G 
wjiich  is  mounted  loosely  on  the  spindle  engages  the  gear  L 
which  is  fast  on  the  driving  shaft  C.  The  gear  L  is  pro- 
vided with  two  arms  which  carry  the  planetary  gears,  one 
set  of  which  is  shown  at  j\'.  The  gear  sleeve  M  is  held  sta- 
tionary in  its  bearing  at  0,  and  the  planetary  gears  revolve 
around  it.  The  gear  P  is  driven  in  this  way,  and  by  means 
of  a  clutch  on  the  gear  P,  engagement  is  made  with  the  gear 
R.  which  drives  the  regular  front  spindle  gear.  It  will  be 
seen  that  the  regular  spindle  of  the  machine  is  driven  through 
the  planetary  gears,  while  the  hob  is  driven  direct  by  the 
gear  L.  the  18  to  1  speed  ratio  being  obtained  in  this  way. 
This  arrangement  of  the  gearing  is  really  the  important 
feature  of  the  mechanism  of  the  attachment. 

It  will  be  evident  to  those  who  are  familiar  with  the  Cleve- 
land "automatics"  that  the  machine  on  which  this  attach- 
ment is  used  is  the  regular  model  B  automatic  screw  ma- 
chine, built  by  the  Cleveland  Automatic  Machine  Co.,  which 
is  known  as  the  plain  automatic.  The  bobbing  attachment 
is  applied  to  this  machine  to  adapt  it  for  handling  a  special 
Job.  The  complete  view  of  the  machine  shown  in  Fig.  1  Is 
presented  with  a  view  to  emphasizing  the  fact  that  the  ma- 
chine itself  is  of  standard  design. 
*     *     * 

THE   AUTOMOBILE   INDUSTRY 

The  automobile  show  held  in  Grand  Central  Palace,  New 
York  City,  in  early  January  brought  again  to  general  atten- 
tion the  rapid  growth  of  a  relatively  new  industry  and  its 
present  magnitude.  The  first  automobile  was  built  in  the 
United  States  in  1891  and  the  first  factory  for  building 
motor  cars  was  established  the  following  year.  Although  only 
a  little  more  than  twenty  years  old,  the  industry  is  now  repre- 
sented by  about  4S0  concerns,  whose  annual  production  of 
automobiles,  motor  trucks  and  cycle  cars  has  a  value  of  over 
$249,200,000.  The  number  of  persons  employed  is  75,000  and 
the  number  of  cars  produced  in  1914  is  estimated  to  have  been 
.lOO.OOO.  This,  added  to  the  number  estimated  to  be  In  use 
before,  or  1,400,000,  makes  a  total  of  nearly  2,000,000  cars  In 
use  in  the  United  States  alone.  Before  the  end  of  1915,  the 
number  of  cars  in  use  will  probably  be  considerably  more 
lliiin  2.2r>n,noo  and  the  total  invoslnient  represented  will  proh- 
nbly  be  not  less  than  ?1,S00,000,000. 

The  exhibits  shown  at  the  automobile  show  totaled  up- 
ward of  $.'?,000,000  In  vnltie.  Cars  ranging  in  price  from 
$295  to  $0500  were  shown,  but  the  lower  priced  CJirs  were 
dearly  the  most  attractive  to  the  greater  number  of  visitors. 
The  future  of  the  automobile  industry  undoubtedly  lies  In 
the  produrtion  of  low  priced  cars,  that  is,  cars  costing  leas 
tbiin  $1000.  There  will  always  be  markets  for  the  higher 
priced  cars  but  relatively  small  In  volume.  The  application 
of  automntlc  machine  tools.  Improved  alloy  steels  of  low  cost 
!ind  the  manufacture  of  parts  in  largo  quantities  strictly  In- 
lirclianKi'iible,  have  enabled  the  makers  to  supply  CJirs  In 
large  numbers  at  low  prices  which  could  not  have  been  pro- 
duced at  any  price  ten  years  ago. 

The    first    automobiles    were    made    with    one-cylinder    en- 
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THE  INVERTED  BATH 


At  315  feet  cutting  speed  and  6" 
feed,  eleven  pins  per  minute  are 
milled  by  the  Edison  Storage 
Battery  Company  on  the  Cin- 
cinnati Plain  Semi-Automatic 
Miller.  The  flats  are  5-8"  high 
by  5-32"  deep.  The  resulting 
tongues  are  smooth  and  accurate 
within  .0005".  At  the  end  of  the 
stroke  the  table  automatically 
returns  to  the  starting  point  and 
stops,  ready  for  the  operator  to 
unload.  The  gripping,  releasing 
and  ejecting  are  all  automatic. 


The  Inverted  Bath  (patented) 
in  which  the  cutters  run  posi- 
tively cools  them.  This  makes 
possible  cutting  speeds  three  to 
four  times  faster  than  the  best 
former  practice  with  a  corre- 
sponding increase  in  production. 
The  rush  of  lubricant  from  the 
hoods  (12  gallons  per  minute) 
washes  away  the  chips,  giving  a 
smoother  cut  and  reducing  the 
cleaning  time  to  a  minimum. 


Cincinnati  Stream  Lubrication  is  synonymous  with  Increased  Output- 
Smoother  Finish — Reduced  Chucking  Time.  Stream  Lubrication  on  Cincin- 
nati Millers  will  reduce  your  milling  costs.  Now's  the  time  to  investigate. 
May  we  send  details? 


The  Cincinnati  Milling  Machine  Co. 

CINCINNATI  OHIO,  U.  S.  A. 
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gines,  and  the  first  two-cylinder  engine  was  brought  out  in 
1894.  The  advantages  of  the  multiple-cylinder  plan  were 
recognized  early  in  the  development  of  the  motor  car  and 
four-cylinder  engines  have  been  the  rule  for  several  years. 
Six-cylinder  cars  have  also  become  popular,  the  reason 
being  smoothness  of  operation  and  flexibility  of  speed  which 
eliminates  frequent  gear  changing.  Smoothness  of  opera- 
tion and  flexibility  of  power  are  regarded  as  being  so  im- 
portant that  at  least  three  automobile  concerns  have  brought 
out  eight-cylinder  cars,  the  cylinders  being  arranged  in  two 
rows  of  four  cylinders  each,  arranged  in  tandem  and  so- 
called  V-form.  The  connecting-rods  of  all  eight  cylinders  are 
connected  to  a  common  four-crank  crankshaft. 

A  great  automobile  show  like  that  held  in  Grand  Central 
Palace  gives  the  visitor  some  idea  of  the  magnitude  of  the 
Industry  and  of  its  many  ramifications.  It  is  not  merely  a 
metal-working  industry  but  one  that  ranges  the  whole  world 
for  materials  used  in  car  making.  The  manufacturers  of 
textiles,  glassware,  rubber,  electrical  apparatus  and  many 
other  products  have  found  in  the  automobile  industry  a  very 
profitable  outlet  for  their  products. 

*  *     • 

The  Engineering  Foundation  was  inaugurated  by  the 
United  Engineering  Society,  29  West  39th  St.,  New  York 
City,  Wednesday  evening,  January  27,  before  a  large  party 
of  distinguished  engineers.  The  Engineering  Foundation  is 
the  name  given  to  a  fund  to  be  "devoted  to  the  advancement 
of  the  engineering  arts  and  sciences  in  all  their  branches  to 
the  greatest  good  of  engineering  and  to  the  benefit  of  man- 
kind." The  foundation  was  established  by  the  gift  of 
$200,000  from  Ambrose  Swasey,  past-president  of  the  A.  S. 
M.  E.,  and  well  known  as  a  manufacturer  of  machine  tools 
and  builder  of  astronomical  instruments,  being  vice-president 
of  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

The  administration  of  the  fund  will  be  entrusted  to  the  en- 
gineering foundation  board  elected  by  the  trustees  of  the 
United  Engineering  Society,  and  composed  of  eleven  mem- 
bers, nine  from  the  American  Society  of  Civil  Engineers,  the 
American  Society  of  Mechanical  Engineers,  the  American 
Institute  of  Mining  Engineers  and  the  American  Institute  of 
Electrical  Engineers,  and  two  chosen  at  large. 

*  *     * 

PERSONALS 

George  C.  Bardons,  of  Bardons  &  Oliver,  Cleveland, 
Ohio,  sailed  for  South  America  on  a  pleasure  trip  early  in 
January. 

Chauncey  B.  Heath  of  Boston,  Mass.,  has  been  appointed 
general  sales  manager  for  the  Bantam  Anti-Friction  Co., 
Bantam,  Conn.,  with  headquarters  at  Bantam. 

C.  E.  Pratt,  for  the  past  eight  years  sales  engineer  with 


A.  L.  Ide  &  Sons,  Springfield,  111.,  has  joined  the  Murray  Iron 
Works  Co.,  Burlington,  Iowa,  in  the  same  capacity. 

Frank  E.  Vandercook  of  Waterbury,  Conn.,  has  developed 
a  machine  for  making  common  pins  at  the  rate  of  528  a 
minute.  The  new  machine  points  the  pins  much  more  quickly 
than  do  the  pin  machines  in  common  use. 

J.  W.  Payne,  formerly  manager  of  the  San  Francisco  oflBce 
of  the  American  Optical  Co.,  has  joined  T.  A.  Willson  &  Co., 
Inc.,  Reading,  Pa.,  makers  of  spectacles,  eye  protectors  and 
goggles,  as  Pacific  coast  branch  manager  with  offices  In  the 
Head  BIdg.,  San  Francisco. 

Fred  J.  Miller,  a  well-known  mechanical  engineer  and  gen- 
eral manager  of  the  Remington  Typewriter  Co.'s  factories, 
has  been  elected  a  member  of  the  Simplified  Spelling  Board, 
New  York  City,  an  organization  having  for  its  object  the 
reformation  of  English  spelling  by  the  elimination  of  silent 
and  useless  letters. 

Charles  L.  Benjamin,  advertising  manager  of  the  Cutler- 
Hammer  Mfg.  Co.,  Milwaukee,  Wis.,  for  eight  years,  has 
acquired  an  interest  in  Klau,  Van  Pieterson  &  Dunlap,  Inc., 
an  advertising  agency  of  Milwaukee.  Mr.  Benjamin  will  take 
an  active  part  in  the  organization,  with  special  reference  to 
technical  and  trade  press  advertising. 

T.  Kennard  Thomson,  consulting  engineer,  delivered  an 
illustrated  lecture  on  the  mechanical  problems  and  the 
building  of  foundations  for  tall  buildings  at  the  monthly 
meeting  of  the  American  Society  of  Mechanical  Engineers, 
New  York  City,  Friday  evening,  January  15.  Dr.  Thomson 
also  briefly  described  his  plans  for  the  development  of  a 
greater  New  York  City. 

Axel  Bonthron,  head  of  the  machine  department  of  Axel 
Ryden,  machinery  dealer,  Stockholm,  Sweden,  is  in  the 
United  States  for  the  purpose  of  forming  connections  with 
machine  tool  builders  with  the  view  of  representing  them  in 
the  trade  with  Sweden  and  Russia.  Mr.  Bonthron  will  be 
in  the  United  States  until  about  March  1;  his  New  York  City 
address  is  Hotel  Astor. 

Ernest  G.  Gardner,  918  Madison  St.,  Brooklyn,  N.  Y.,  sailed 
for  South  America  January  30  to  study  commercial  con- 
ditions and  prospects  in  Ecuador,  Peru,  Bolivia,  Chili,  Argen- 
tine, Uruguay  and  Brazil.  Mr.  Gardner  is  being  sent  by 
manufacturers  of  Newark,  Jersey  City  and  Brooklyn.  He 
also  represents  the  Newark  Board  of  Trade,  Jersey  City 
Chamber  of  Commerce,  etc. 

*     •     * 

OBITUARIES 

T.  B.  Pierce,  superintendent  of  the  Boston  Gear  Works. 
Boston,  Mass.,  died  December  19  following  an  attack  of  heart 
disease  of  two  weeks'  duration,  aged  fifty-four  years. 

A.  O.  Slentz,  general  manager  and  vice-president  of  the 
Canton  Foundry  &  Machine  Co.,  Canton,  Ohio,  died  suddenly 
January  11  of  heart  failure,  aged  sixty-nine  years.  Mr. 
Slentz  worked  energetically  for  over  fourteen  years  in  de- 
veloping the  machines  manufactured  by  the  company.  He 
brought  the  line  of  machine  tool  specialties  and  sheet  metal 
machines  up  to  a  high  standard  and  consequently  his  loss 
will  he  keenly  felt  by  many  in  the  sheet  metal  and  iron 
industries. 


COMING    EVENTS 

April   H-Utj    1 SrcoDd    Emdency    Eiposition    at 

iln-  Grand  Central  Palace.  New  York  CUT.  Or 
ftnlird  by  thp  EBlclcncy  Society,  Inc.,  41  Park 
Kow.    New   Tork   nt.v 

Junt  9-11. — Anniinl  conTontlon  of  the  American 
Flallwa.r  Master  Mirhanlcii  AMOciatlon.  Atlantic 
Cllj.  N.  1.  J.  W.  Taylor,  aecretary,  Karpen 
Iildg..   rhlraito.    111. 

Jun*  14-16. — Master  Car  Builders'  annual  con- 
lentlon.  Atlantic  City.  N.  J.  J.  W.  Taylor,  aecrc- 
tary.    Kar|>en    Illdg..    Chlragn.    III. 

July  lO'Sl. — Sevenlh  annual  conTontlon  of  the 
Anir-rlr-nn  Hallway  Tool  Foremen's  Association. 
ChlraKo.  III..  Elotel  Bbennan.  headiiuartera.  A. 
II.  Karls.  ■ecretarytreaaDrer.  7M)  Pine  St.. 
Mamn.    (la. 

Auinal   17 Annual   meeting  of   tbe   International 

llallroad  lllacksrolths'  Aasoclatlon.  Pblladelphla. 
fa.  A.  I..  Woodworth.  secretarylreaanrer.  C.  H. 
A   II.    Hallway.    Lima,   Oblo. 

NEW  BOOKS  AND  PAMPHLETS 

CnplM-r  Wiri<  Tablss.  7«  pages.  6  br  I>  Inches. 
I'lit.ll.lif.I  l.y  the  Ileparlmrnl  of  fomnn-rce. 
«  n.lilnglnn.  P.  V  .  as  circular  of  llic  lliirnan 
of   Stnnilsrds    Nn.    HI. 

Third  Annual  Raport  of  tha  Chief  InsMctor  of  Loco- 
motive Boilers  to  the  Interatato  uommaroa  Com- 
mission. 77  pages,  tl  hy  0  Indies  lllostraled. 
■■iiMlshrd  by  the  Inlerstate  Commerce  Com- 
mu.Inn,    Washington.    Ii.    C. 

•peeitc  Beat  of  Coppar  In  the  Interral  0  to  M 
Degrees  C.  fir  I>  It.  Harper.  72  pages.  7  by 
III  lnrhr<.  Illustrated.  Ilefirlnlrd  from  the 
liiill.lln    ef    (he    Fliiri'sn    of    standard*    as    Rclen 


■S.W.    l.y    th 


ingloi 
How    to 


D.    C. 


of    the    Ilurcau    of    Standards    No. 
'    licpartnicnt    of    Commerce.     Wash. 


m    and    Install    Oaaoline    Enginaa.       By 
C.    Von   Culln.     08  pages.    3%   by  0   Inches.      Il- 
lustrated.     Published    by    Norman    W.    Henley 
A   Son.    New    York    City.      Price,    ^.'i   cents. 
This    little    pocket    manual    deals    In    a    practical 
way    with    two-stroke    cycle    and    four  stroke    cycle 
marine   engines,    and    was    compiled    for    the    use   of 
all    classee    of    motor    boat    operntora.      A    complete 
Index    of    subjects    treated    facilitates    quick    refer 
ence    to   the   sections  desired. 

First  Annual  Report  of  the  Commlasion  on  Induatrtal 
ReUtlona.     70  pages.  0  by  0  Inches.     I'uhUsheO 
by   the  commission.   Washington.    I>.    C. 
The    rcimrt    Is    detoled    to    tbe   scope   of    the    com- 
mission's    work,     organisation,     general     results     of 
hearings   and    an    account    of    the    research    and    In 
restlgatlon    Into    trade    unions   and    employers'    asso 
clatlnns,     conditions     of    organised     labor,     sclentlflc 
management,    arbitration,    women    and    children    In 
Industry,     the    elimination    of    human     waste,     agri- 
culture   and    land    problems,    unemployment,    social 
legislation,     loterslale     competition,     lalmr    and     tlit 


ete. 


Unieersal    Safety    Standards.     Ky    Carl    M.    Hansen. 
."IIJ  pages,  r.Vi  by  7t4  Inches      Illustrated.    Pub 
llshril    by    fnlTersBl    Safely    Standard     Publish- 
ing   Co..    Philadelphia.    Pa,      Price.    $.1   net. 
This  Is  a  ref.rei,, ..  l..».k  of  rules,  drawings,  tables, 
formulas,    data    and    suggeetlons    for    use    of    archl 
terts,      engineers,      siiperintendents,       foremen.       In 
speclors.    mechanics    and    others    concernrd    with    the 
administration    of    factories.       II    deals    with    hulld 
logs,    lire    hatard.    stairs,    floors,    railings,    eieiator«, 
hatchways,      tellers,      engines,      power      tr»n«mlsslon 
Isdders     safely  organlaatlon   in  plant,   nrst  aid   equip 


nient,  signs,  etc.  It  Is  clasalflol  In  four  parts: 
general,  nuiclilnc  shop,  foundry  and  rules  and  prac- 
tices. Illustrations  of  guards  for  many  different 
types  of  machines  show  the  principles  of  aafe- 
guarding  machinery  in  general,  and  many  common 
ones  in  particular.  The  illustrations  are  made  frotn 
line  drawings  and  tiie  safety  featurea  an  printed 
with  green  Ink.  thus  bringing  them  out  rery 
clearly.  The  safeguartling  of  machinery  la  no 
longer  a  theoretical  eonslderatloD.  but  a  practical 
matter  which  must  receive  the  attention  of  the 
shop  engineer  If  manufacturers  are  to  escape  heavy 
damages  through  the  o|>eration  of  workmen's  com- 
pensation laws.  The  twok  baa  already  bad  a  large 
sale,  although  flrst  published  In  1013.  It  waa 
romplled  under  the  direction  of  and  approved  by 
the  Workmen's  Compensation  Service  Bureau  of 
New  York  Stale,  and  therefore  repreaenta  the 
bureau's  minimum  requirements  for  Industrial 
safety.  This  bureau  Is  an  aasoclatlon  of  twenty  of 
the  leading  slock  casualty  Insui 
Us  princliml  work  la  the  detei 
workmen's  conipensatlon  and 
rates.  Compensation  laws  ha 
for  accident*  comptilsory.  and  In  order  to  rcdoce 
the  cost  of  production  and  effect  a  saving  In  oper- 
ation, accident  prevention  must  be  made  one  of 
Ibe  principal  featurea  of  administration.  The  book 
is  one  that  can  be  recommended  to  all  manufactur- 
ing concerns,  contractors  and  othera  employing 
labor   In   haaardous   occupation. 

NEW  CATALOGUES   AND 
CIRCULARS 

Emerson  Electric  Mfg.  Co..  St,  Ixiuta.  Mo.  Cala. 
logue  (i;oo  on  alternating-  and  direet-cnrrent  fan 
motors. 
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All  the  tools  of  a  concern  recently  discontinuing  business 

were  offered  for  sale,  and  among  the  VERY  FIRST 

TO  BE  SOLD  were  the 


"PRECISION 


WHY? 


««    BORING, 
DRILLING 
&  MILLING 


MACHINES 


BROACHING 

When  the  holes  to  be  finished  are  so 
small  that  a  long-  drmv  broach  pulls 
apart,  or  when  the  amount  of  work 
does  not  justify  investing-  in  a  regular 

Broaching  Machine 

THE  LUCAS 
Power  Forcing  Press 

is  not  only  IDEAL  for  the  work,  but  is 
always  on  hand  for  the  many  other 
jobs  that  gravitate  to  it  soon  after  it 
is  installed. 


Look  It  Up! 
(Don't  be  a  Matthew  Mears) 


Lucas  Machine  Tool  Co., 


NOW  AND    , 
.ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 


AGENTS:  C  TT.  niirton.  firimihs  &  Co..  London.  Alfred  H.  Schutte.  Cologno.  It.-rlii 
W  llliaiiis  &  ^^  ilson.  Montr.nl.  Can.  II.  \V.  I'ltrlc.  Ltd.,  Toronto  Ont.  Donauwirk  Kinxt 
A:  ocorgc,   Yokohani..!.  Jnpnn. 
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r.  W.  Lindsren  Co.,  Rockforil.  111.  Circular  of 
SOlnch  hlgb  speed  all  geared  drilling  niMliine. 
having  capacity  to  drive  a  l^lnch  drill  through 
eteel. 

Keady  Tool  Co.,  G54  Main  St..  Bridgcrort.  Conn. 
Circular  of  •Safety  First"  belt  shifter  for  replac- 
ing belts  on  pulleys  In  motion  without  necessitating 
the  use  of  a  ladder. 

Dojchauer  Wire  &  Iron  Works.  202.i  Seminary 
Ave.  Chicago.  111.  Leadet  adverllslug  wire  guard- 
ing for  windows,  doors,  partitions,  tool-room  en- 
closures,   railings,    fencing,   etc. 

Hoover  Steol  Ball  Co.,  Ann  Arbor.  Mich.  Price 
lists  of  steel,  brass  and  bronze  balls;  micro-chrome 
steel  balls;  steel  burnishing  balls;  and  acid  resist- 
ing hollow  bronie  balls  for  pumps,   valves,  etc. 

Gardner  Governor  Co.,  Quincy.  111.  Circulars 
A-C5  and  0-112  containing  complete  description  of 
Gardner  horizontal  single-cylinder  air  compressors, 
and  Gardner  Kll  vertical  air  compressors,  re- 
spectively. 

Production  Engineering  Co.,  ITIO  Spring  Garden 
St..  Philadelphia.  Pa.  Pamphlet  of  burners  and 
e<iulpnient  for  fuel  oil  and  a  reprint  of  an  article 
entitled.  "Fuel  Oil  and  Its  Applications."  by 
Uavld    Townsend. 

Turner  Construction  Co.,  11  Broadway.  New  York 
City.  Bulletin  14  showing  a  number  of  structural 
concrete  industrial  buildings  constructed  by  the 
company,  and  describing  the  organization  and  its 
general  activities. 

Maris  Bros.,  Philadelphia.  Pa.  Catalogue  de- 
scribing and  giving  specifications  of  Maris  double- 
beam  hand  cranes,  single-beam  cranes.  1  beam 
trolleys.  "Trlbloc"  chain  hoist,  combined  hoist 
and    trolley,    and    transfer    crane. 

Baush  Machine  Tool  Co.,  200  Wason  Ave.. 
SpringOeld.  Mass.  Circular  of  the  Baush  worm 
drive.  Illustrating  examples  and  showing  a  worm- 
gear  elflclency  machine  with  which  the  in-put  and 
out-put   of   worm-gears   Is   measured. 

General  Electric  Co.,  Schenectady.  N.  T.  Bulle- 
tin 44004  devoted  to  railway  line  material  for 
direct  suspension.  Bulletin  49901  describing  an  oil- 
testing  set  by  means  of  which  the  dielectric 
strength   of  oil   can  be   easily   determined. 

Weatinghouse  Ele«trie  *  Mfg.  Co.,  East  Pitts- 
burg. Pa.  Announcement  of  the  plan  adopted  by 
the  company  for  employes'  sickness  and  accident 
relief,  accident  compensation,  and  service  com- 
pensation which  went  Into  effect  January  1.  1915. 
Webster  A  Perks  Tool  Co.,  Springfield.  Ohio. 
Leaflet  entitled  "Safety  First  Appliances  for  Emery 
and  Abrasive  Wheels."  Illustrating  exhaust  type 
wheel  guard  or  protection  hood,  plain  type  wheel 
guard  or  protection  hood,  and  bevel  safety  flanges 
for  grinders. 

CleTeland  Automatic  Machine  Co.,  Cleveland. 
Ohio.  Circular  of  the  new  Cleveland  model  G,  full 
automatic  machine  made  in  =K.  and  %  inch  sizes. 
The  circular  shows  a  number  of  parts  produced  on 
this  machine,  and  gives  the  output  per  hour  for 
each  In  brass  or  steel. 

J.  T.  Burr  &  Son,  429  Kent  Ave..  Brookl.vn.  N. 
T.  Circular  of  No.  11  Burr  i>ortable  shaft  key- 
seater.  electric  motor  driven.  The  machine  will 
mill  12  Inches  at  one  setting  and  any  width  of  key- 
way  from  %  Inch  to  m  Inch,  and  can  be  used  on 
shafts  up  to  .*»  inches  diameter. 

Harding  Distributing  Co..  Boston.  Mass..  Is  Is 
suing  a  booklet  entitled  "Bearings — fse  and 
Misuse."  with  the  purpose  of  pointing  out  the  de 
fects  In  the  present  methods  of  scraping  bearings 
and  showing  the  advantage  obtained  through  the 
nse  of  the  Martell  aligning  reamer  for  this  work. 
General  Fire  Extinguisher  Co.,  I  Liberty  St.. 
New  York  Ci'y.  Orlnnell  antomnllc  sprinkler 
bnlletin  for  January.  Illustrnllng  the  ruins  result 
Ing  from  the  Are  In  the  Thomas  A.  F.dlson.  Inc.. 
plant,  and  the  danger  of  letting  manufacturing 
eslahllshments  go  without  adequate  sprinkler  pro- 
tection. 

Fnlton  Machine  ft  Vise  Co..  I.owvllle.  N.  T. 
1915  ralatogue  on  vises  and  centrifugal  pnmps. 
All  the  varlons  types  of  vises  llluslrnled  have 
welded  cast  steel  faced  Jaws,  making  them  e.|ieel. 
ally  strong.  The  centrifugal  pnmps  are  belt,  en- 
gine or  motor  driven  and  of  a  design  that  i-om 
bines    strength    and    simplicity. 

▼oorhMS  Bnbber  Mfg.  Co.,  18-48  Boslwick  Ave., 
Jersey  City.  N.  J.  Sample  of  "Bub  steel."  •  com. 
blnallnn  of  rnbher  and  steel  so  perfectly  united 
that  the  rubber  cannot  be  reinoved  without  tearing. 
The  rubber  Is  united  to  the  steel  by  a  patented 
process    and    the    accomplishment    la    the    result    of 


A  vertical  mllllrg  machine  with  cone  drive;  model 
AB  vertical  milling  machine  with  rotary  attach- 
ment- nK>del  B  vertical  milling  machine  with 
sliigle-i  ullev  drive;  ni-.d  model  C  vertical  hlgh- 
lower  milling  machine  for  heavy  work  requiring 
gri-nt  priHlsion. 

Mesta  Machine  Co.,  Pittsburg.  Pa.  Bnlletin  L 
descriptive  of  the  "Mesta"  nuick  acUng  steam- 
hvdraulic  forging  press  with  single  lever  control. 
These  presses  are  built  with  single  frames  In  sizes' 
from  200  to  400  tons  capacity,  and  the  four-column 
presses  range  In  size  from  500  to  12.000  tons 
capacity.  All  motions  of  the  press  are  controlled 
by  a  single  lever. 

American  PuUey  Co.,  Philadelphia.  Pa.  Loose- 
leaf  binder  containing  data  sheets  on  "American 
pulleys.  These  sheets  treat  of  the  hub  shell, 
spiders,  rims,  crown,  groove  In  face,  safety  for 
lielts  and  many  other  subjects  of  interest  In  con- 
nection with  pulley  construction.  The  company 
has  also  issued  a  number  of  circulars  setting  forth 
the  advantages  of  the   "American"  pulley. 

Armstrong  Cork  Co.,  Pittsburg.  Pa.  Booklet  en- 
titled "Permanent  Fortifications."  containing  some 
interesting  tacts  relating  to  the  value  of  good  heat 
Insulation.  After  twelve  years  of  special  study  of 
this  subject,  fonr  types  of  heat  insulat  on  have 
been  brought  out.  as  follows:  "Nonpareil  cork- 
lioard,  "Nonpareil"  cork  covering.  'Nonpareil  In- 
sulating brick,  and  "Nonpareil"  high-pressure 
covering. 

General  Electric  Co.,  Schenectady.  N.  Y.  Bulle- 
tin 42010  describes  in  considerable  detail  the 
small  turbo-generator  sets-from  7  to  300  ^"""'"''^ 
capacity— made  by  the  company.  Bulletin  4-300 
describes  the  General  Electric  line  of  >llrcct-con- 
nected  generating  sets,  ranging  from  2^4  to  .o  kiio- 
Witts  Bulletiu  4.-002  deals  with  the  subject  of 
the  "protection  of  series  lighting  circuits  by 
lightning     arresters. 

St.  Louis  Machine  Tool  Co.,  St.  Louis.  Mo  Cir- 
culars illustrating  and  describing  the  "St.  Louis 
and  •■Western"  lines  of  grinding  machinery  manu- 
factured by  this  company.  The  illustrations  make 
the  construction  of  these  machines  very  clear,  and 
the  tables  of  specifications  give  all  the  necessary 
information.  A  new  tight  and  loose  pulley  of  Im- 
proved  .■onslruction  has  been  incorporated  in  the 
"St.    I^uis 


design  of  Its  product.  Ili'w  this  has  been  accom- 
plished is  clearly  set  forth  in  the  first  two  pages 
of  the  book,  under  the  heading  "Industrial 
Safety." 


efToris   eitendlniJ  over  a  |)erl<Hl  of  forty  years 

McOin  MeUI  Co.,  Valparaiso.  Ind.  Circular  of 
die  cast  bras*  and  bronie  machine  parts,  having 
■  tensile  sirenglh  of  "ri.nno  to  R.-,.o«io  pounds  per 
square  Inch  and  ao.ooo  to  40.rmo  |,nunds  elastic 
limit.  The  company  makes  a  •pe.lallr  of  casting 
gesrs  which  are  clalmci  to  be  the  eqiinl  of  nr 
anperlof     to     rasehardene<l     steel     gears     In     every 

Hanghton  ft  Bloharda,  ISM  W.  Thlr.1  St..  Cleve 
land  Oliln.  Circular  describing  the  H  A  II. 
straight  line  metal  cnlling  band  saw.  Tbi.  ma- 
chine will  cut  work  of  any  Irregular  form— bar 
•lock,  piping,  beams,  angles,  rminds.  sqnares,  flats 
and  "iher  forms  nr  shapvs.  It  Is  built  In  two  sites 
to  cnt  from  0  to  It  Inches  square  and  from  0  to  IJ 
iDcbes  s<iuare. 

Bwker  MilUng  MacMae  Co.,  tfrde  Park.  Mass. 
LMAets   and   pamphlet    describing    the    Becker  model 


Black  ft  Decker  Mfg.  Co.,  113-115  S-  Calvert  St.. 
Baltimore  Md.  Catalogue  showing  some  of  the 
special  machinery  built  by  this  company,  which 
includes  machines  for  making  paper  money  mtiltl- 
ple  letter  writer,  postage  stamp  slitting  and  colling 
machine,  and  other  special  purpose  n>«cl""''S.  M'  - 
In-  fixtures,  drill  Jigs,  punches  and  dies  drill 
presses  and  milling  machines  manufactured  by  this 
company   are  also  shown. 

Hoefer  Mfg.  Co.,  Freeport.  111.  Catalogue  of 
fived  center  and  adjustable  center  multiplesplndle 
anxlliarv  heads  for  drilling  machines,  showing  a 
virletv  of  designs,  combinations  of  spindles,  etc., 
which'  have  been  furnished  for  ■"'"'""f  """8  i'^"". 
Ine  The  number  of  spindles  in  the  mix  liary 
heads  shown  range  from  two  to  '«'clve  and  the 
economy  of  the  attachment  in  saying  drilling  ma- 
chines   and    drilling    time    is    cleariy    set    forth. 

Pelton  Water  Wheel  Co.,  Inc.,  San  Francisco, 
Cal  Bulletin  8  of  Pelton  water  wheels,  descrlb- 
fng  the  construction  and  application  of  the  Pelton 
system.  The  pamphlet  points  out  that  even  a  small 
stream  under  a  moderate  head  «"7  "'"'.^J^„''»'" 
wheels  of  high  efllclency  and  modem  design  may 
be  made  to  develop  considerable  power.  »nd  «^«' 
such  source,  of  power  often  may  >»• /^""^ly 
utilized  even  though  they  are  not  constant  the  year 
round. 

James  Clark,  Jr.,  Electric  Co.,  Louisville.  Ky. 
Citalogue  24  on  "Wllley"  electrically  driven  tools, 
showing  hand  drills,  portable  drills,  electrically 
.IrUeli  reamer,  portable  radial  drill,  special  tool- 
maker's  grinder,  center  grinders,  surface  and  In- 
ternal grinders,  bench  grinders,  floor  grinder,  elec- 
trically driven  buffer,  electrically  driven  hacksaw, 
sensitive  drills,  notching  press,  winding  machine 
turntable  motor,  and  direct-connected  motor  ana 
dvnnmo. 

New  Process  Twist  Drill  Co.,  Taunton  Mass. 
linrrTntalogue  on  lmt.rorg..d  twist  drills  of  carlHin 
,  eel  and  high  speed  steel.  In  addition  to  tuble, 
giving  dlmensoTis  and  prices,  some  suggestions  on 
Mee,r.  and  feeds  are  given,  together  with  tables  of 
:  ee,"  delinll  cpilvalent,  of  drills  In  stock,  drill 
?M  for  machine  screw  taps.  sUe.  of  tap  drills, 
and  weights  of  round,  square  and  hexagon  steel. 
IVosreclIre  i.ur.liasers  will  nnd  the  book  a  compre- 
hcnslve    ci.midlatU.n    of    twist    drill    data. 

Pedrick  Tool  ft  Machine  Co.,  3.»0  I-awrcjce  SI 
Philadelphia.  Pa.  Catalogue  for  1015  showing  the 
line  of  iMirtable  umchlne  tools  uianiifncture.1  by 
this  cmupanv.  Some  of  the  tools  described  are: 
cvnnde7i;i.rlng-b»r.  valve  seal  l-rlng  bar  motor 
driving  attachment  for  lioring  bars,  turning  ma- 
chine, milling  machine,  pipe  bending  •>;»•"'"'■»• 
automobile  cylUder  reboring  m'chlne.  piston  ring 
grinding  machine,  armature  and  axle  bearing  hor 
fni  machine,  rotary  planing  machine,  loromotlv, 
cy'nder  and  dome  facer.  Complete  description,  of 
(he  various  machines  are  given. 

Detroit  Fuse  ft  Mfg.  Co..  Peln.lt.  Mich.  Cala- 
lojue  on  the  line  of  electrical  apparatus  manu- 
factured bv  this  coin|>Bny.  which  eomiirlses  Iron 
clad  switchboards,  fused  switches,  motor  starters 
"arkle.a"  fuses.  cut  nuts.  contact  clip.  anrt 
lermhials  A.  Is  well  known,  electrical  np,.:,rntu. 
1.  particularly  hawnlou.  to  operate,  and  with  this 
n  mind  '^'  ■•-•">l'  fn-e  *  Mfg.  Co.  has  given 
especial    attenllon     to    safely     requirements    In     the 


Conway  ft  Co.,  Cincinnati.  Ohio.  Catalogua 
1915A  devotiHl  to  tlie  Conway  patent  friction 
clutches.  Some  of  the  advantages  of  t|lese  clutches 
are:  simplicity  of  construction,  there  being  but 
five  parts;  directness  of  nation,  the  lines  of  force 
being  directly  centraL  without  side  puU  or  end- 
thrust;  compactuess  and  rel'ablllly.  These  clutches 
are  made  In  two  types— the  compression  and  ex- 
pansion tvpe.  The  former  Is  est  eclally  adapted  for 
use  on  iiueshafts.  countershafts  and  all  places 
where  the  power  is  transmitted,  by  belt  or  chain. 
The  expansion  type  Is  suitable  for  special  machin- 
ery  and    couidiligs. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg..  Chi- 
cago. 111.  Bulletiu  34-K  descriptive  of  class  S-SO 
and  N-SG  fuel  oil  and  gas-driven  compressors,  and 
their  application  to  the  unit  system  of  air  power 
plants.  This  is  a  new  line  of  machines  and  la 
Intended  to  increaie  the  economy  and  sphere  of 
usefulness  of  these  compressors.  through  the 
ntilization  of  low-grade  fuel  oil  for  power  pur- 
poses Class  N-SO  compressors  are  made  In  four 
standard  strokes,  viz..  8.  10.  12.  and  14  inchea, 
and  the  catalogue  gives  their  capacities,  speeda 
and  general  dimensions  conveniently  arranged  in 
tabular  form. 

Pawling  ft  Hamischfeger  Co.,  Milwaukee.  Wis., 
Is  commemorating  its  tliirtielh  anniversary  by  the 
publication  of  a  book  entitled  "Thirty  Tears  of 
Progress"  that  gives  the  history  of  the  activities 
of  the  concern  from  the  time  of  Its  inception  to 
1884  to  the  present.  The  book  Is  handsomely  Il- 
lustrated with  views  of  the  plant  as  it  was  and 
of  the  various  departments  that  now  exist  which 
Indicate  the  remarkable  growth  that  the  last 
thirty  years  has  seen.  The  work  first  undertaken 
by  the  "company  was  general  Jobbing  work  (botb  In 
the  machine  and  pattern  Hue)  and  the  building 
of  machinery  under  contract.  In  1887  the  firm 
began  the  manufacture  of  electric-driven  cranes, 
now  the  chief  product  of  the  company.  These 
machines  have  been  greatly  improved,  and  the  com- 
pany  now  turns  out  a  very  extensive  line  of 
cranes    and    accessories. 

TEADE  NOTES 

Hyatt  Boiler  Bearing  Co.  has  removed  Its  gen- 
eral sales  ortice  from  lU'O  .Michigan  Ave.,  Chi- 
cago.  111.,    to   Newark.   N.   J. 

E  G.  Smith,  maker  of  graduated  beam  calipers 
and  other  tools,  has  removed  from  Columbia.  Pa., 
to  315  West  Park  Ave..  Tamiia.  Fla..  where  he 
will    continue    bis    business    as    heretofore. 

Patterson  Tool  ft  Supply   Co..   I>«yton,   Ohio,   has 
removed    to   its   new  quarters.    123-125  B.   Third  St 
in    the    Huffman  Harries    Block.    Payton.      The    old 
store   of    this    company    was   wrecked   In    the   great 
Davton  flood. 

Kearney  ft  Trecker  Co..  Milwaukee.  Wis.,  manu- 
facturer of  the  Milwaukee  milling  machine  an- 
nonnces  that  I..  II.  Mesker.  now  connected  with  its 
sales  department,  will  represent  the  company  In  the 
state  of  Ohio. 

Hendey  Machine  Co..  Torrlngton,  Conn  has 
established  three  branch  otBces  at  141  Milk  St. 
(Oliver  Bldg.).  Boston;  85  Liberty  St.  (Singer 
BIdg.l.  New  York;  and  5C5  Washtogton  Blvd. 
(Shan'les   Bldg.).   Chicago. 

Bellevue  Furnace  Co..  703  711  Bellevoe  Are..  De- 
troit   Mich.,   has  piirchase.1   the  drawings,   pattern- 


brick  inoHB,  goo<l  will.  etc..  of  the  Industrial  Fur- 
nace Col^omierly  of  I>elrolt.  and  la  therefore  i  re- 
pared  to  furnish  all  appliances  mannfactnred  by 
this  concern   and  repairs  for  same. 

Hoover  Steel  Ball  Co.,  Ann  Arbor,  Mich.  1. 
manufacturing  a  micro-chrome  bearlnf  bill  which 
Is  elaimwl  to  be  the  most  nearly  perfect  ball  made. 
Special  measuring  Instruments  were  made  for 
meisurlng  these  balls.  Indicating  variatloos  "f 
O.nooon  inch  or  one  twentieth  of  a  thousandth 
inch. 

Pratt  ft  Whitnay  Co.,  Hartfor<l.  Coon.,  ha.  pnr- 
chase.1  from  the  receivers  of  the  Pop*  Mf»-  '"o. 
the  Capital  Ave.  pro,H.rty  for  $300,000.  The  Pratt 
k  Whitney  Co  will  Immediately  take  possession  or 
the  i.lantand  ntlllie  It  for  manufacturing  the  ma 
chines  anil  equipment  required  to  fill  the  large 
orders   received    from    Europe. 

Bearin«s  Co.  of  America,  250  W.  54th  St..  Sew 
York  City  I-  successor  to  the  J.  8.  BreU  Co.,  th.- 
FIchtel  *'  Sachs  Co.  and  the  Star  Ball  Retainer 
Co  No  change  has  been  made  in  the  personnel  or 
the  general  inanagemcnt  of  the  business,  the  plan 
being  to  oootloue  the  same  a.  heretofore  to  the 
sale,  production  and  Importation  of  F.  «  s- 
annular  ball   bearings,    etc. 

File.  Engineering  Co..  Providence  B  _  I.,  .tMm 
spactallsts  and  engineers,  has  established  a  branch 
offle.  at  1'20  Kossuth  St..  Bridgeport.  Conn.  The 
company  re.,nests  catalogues  and  other  "<'"•"" 
descriptive  of  apparatus  and  appliances  relattog  to 
Its  lines  of  business  (which  are  ixiwer.  heating, 
drving  ev.porstlng  and  steam  speclsliy  work  of 
every  description)  sent  to  the  Bridgeport  OIBce. 
T.  A.  Wlllaoo  ft  Co.,  Inc..  Reading,  P«.,  wa. 
aw.r.le.1  the  grand  prize  at  the  S'coti'l  Inter- 
natlMiBl  Exposition  of  Safety  and  Sanitation  held 
at  (irand  Central  Palace,  Sew  York  City.  Decern. 
Iwr  1"  19  This  Is  the  highest  award  to  the 
niakeri  of  eye  protectors  and  was  made  In  recog- 
nition of  the  merits  of  the  WlUson  safety  glass, 
the  new  Wlllson  goggle  and  the  "Albex"  eye 
protector. 
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THE  Strengthening 
of      artillery      by 


wire-winding      is      a 
subject   that   has   received   the 
attention  of  ordnance  experts  for 
years.       There     are     many     different 
opinions    as   to    the   merits    of   wire-wound 
guns,    and    they    have    been    freely    expressed    by 
authorities    in    this    country    and    abroad;    therefore,    it    will 
not  be  attempted  in  this  article  to  discuss  wire-wound  guns 
from  the  engineering  standpoint,  but  rather  to  describe  the 
details  of  the  operation  of  applying  the  layers  of  wire  to  the 
gun    as    done    in    the   United    States    Arsenal    at   Watervliet, 
N.  Y. 

The  antiquity  of  the  principle  of  reinforcing  guns  with 
wire  is  evidenced  by  an  early  cannon  now  in  the  museum  at 
the  Woolwich  Arsenal  in  England,  that  was  said  to  have  been 
used  by  Gustavus  Adolphus  early  in  the  seventeenth  century. 
This  cannon  is  about  six  feet  in  length,  with  a  copper  barrel, 
and  is  reinforced  by  being  wound  with  hempen  cord  and 
then  covered  with  leather.  The  practical  application  of  this 
principle  to  modern  warfare,  however,  commenced  about  1850, 
with  the  efforts  of  Longridge  in  England  and  his  con- 
temporary Woodbridge  in  America.  Since  that  time,  the 
wire-wound  gun  has  been  used  to  a  growing  extent  in  Great 
Britain  and  Europe,  but  it  is  only  during  the  past  eight 
years  that  wire-wound  guns  have  received  ofRcial  recognition 
in  the  United  States.  At  the  present  time  the  wire-wound 
gun  is  used  for  coast  defense  only. 

The  Principle  of  the  Wire-wound  Gun 

Before  taking  up  the  operation  of  wire-winding,  a  few 
words  on  the  principle  involved  may  not  be  amiss.  Many 
years  ago  it  became  apparent  to  ordnance  experts  that  a  gun 
built  up  of  successive  tubes  shrunk  in  place  was  far  superior 
to  a  gun  made  from  a  solid  billet.  Under  the  gas  pressure 
of  firing,  it  was  found  that  the  metal  nearest  the  bore  of  a 
solid  gun  was  stretched  beyond  its  clastic  limit,  while  the 
outside  metal  was  unaffected,  receiving  none  of  the  strain. 
Therefore,  no  matter  how  thick  the  walls  of  the  guns  were 
made,  the  inner  metal  around   the   bore   was   the   only   part 
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that  received  the 
pressure,  and  as  soon  as 
this  metal  became  fatigued 
the  gun  was  unfit  for  use.  By 
building  the  guns  of  tubes,  suc- 
cessively shrunk  one  over  the  other,  it 
was  found  possible  to  close  in  the  metal  of 
inner  tube  by  shrink-pressure  of  the  outer 
tubes  so  that  when  the  gun  was  fired  the  metal  of  the  inner 
tube  had  to  be  first  expanded  back  to  its  natural  condition 
and  then  stretched  beyond  its  elastic  limit  before  being 
fatigued.  As  the  succeeding  layers  of  these  tubes  were 
shrunk  in  position,  this  stretching  of  the  inner  tube  was 
resisted  by  the  pressure  of  each  of  the  outside  bands,  and 
consequently  the  life  of  the  gun  was  greatly  lengthened;  in 
addition,  it  was  possible  to  build  a  much  lighter  gun  of  the 
same  relative  strength  as  the  solid  gun.  From  the  above  it 
will  be  seen  that  the  winding  of  guns  with  wire  that  is 
under  tension  brings  about  the  same  condition  as  is  obtained 
by  shrinking  on  tubes  successively,  and  it  is  claimed  that  the 
use  of  high  tensile  strength  wire  gives  the  gun  strength 
attainable  in  no  other  way. 

There  are  two  principles  employed  in  applying  wire  to 
guns,  one  of  which  consists  in  winding  successive  layers  of 
wire  at  the  same  tension.  The  second  system  consists  in 
winding  the  wire  at  a  varying  tension,  decreasing  with  each 
successive  layer.  The  first  system  is,  of  course,  applied  with 
the  minimum  amount  of  trouble,  but  it  is  claimed  that  the 
second  principle  has  the  advantage  of  distributing  the  firing 
strain  in  as  nearly  uniform  a  manner  as  possible. 

Fig.  2  shows  a  sectional  view  of  the  Crozier  type  of  wire- 
wound  gun,  reproduced  from  "Ordnance  and  Gunnery,"  by 
Capt.  L.  L.  Bruff.  This  view  is  reproduced  to  illustrate  the 
manner  in  which  the  layers  of  wire  are  distributed  over  the 
length  of  the  gun.  In  each  series  of  reinforcements,  about 
ten  layers  of  wire  are  applied.  At  the  breech  end  of  the 
gun,  the  reinforcement  is  heaviest.  At  the  muzzle  end  the 
hiyers  are  fewer  in  number,  but  the  wire  is  put  on  at  a 
higher  tension  in  order  to  give  the  necessary  strength  with 
the  smallest  amount  of  wire.  Covering  tubes  are  shrunk  in 
place  over  the  wire  and  each  of  these  tubes  is  "stepped"  so 
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Fig.    I.     Important  Parts  of  Machine 

that  it  has  a  bearing  on  one  of  the  adjacent  tubes  as  well  as 
on  the  layers  of  wire. 

The  wire  used  for  this  work  in  the  United  States  is  square 
in  section,  being  one-eighth  inch  diameter  with  slightly 
rounded  corners.  The  English  and  Continental  practice  em- 
ploys for  the  most  part  wire  of  rectangular  section.  The 
material  is  cold-drawn  steel,  having  a  tensile  strength  of 
180,000  pounds  per  square  inch  and  an  elastic  limit  of  140,000 
pounds  per  square  inch.  Its  quality  is  an  all-important 
factor,  and  is  maintained  by  rigid  physical  and  metallurgical 
tests. 

The  Wire-winding:  Apparatus 

Fig.  1  illustrates  the  operation  of  winding  wire  on  a  14- 
Inch  gun.  The  work  is  done  in  a  large  gun  lathe,  and  the 
gun  Itself  is  rotated,  drawing  the  wire  from  the  wire-reel 
as  It  is  wound  on  the  gun.  Between  the  gun  shown  in  Fig. 
1  at  A  and  the  reel  B  is  the  tensioning  mechanism.  A 
similar  tensioning  mechanism  is  shown  In  Fig.  3,  although 
the  details  of  the  latter  are  slightly  different  from  those  in 
Fig.  1.  Both  views,  however,  illustrate  the  principle.  The 
wire,  as  It  leaves  the  reel,  passes  over  an  idler  C  and  thence 
between  the  two  friction  disks  which  are  indicated  at  D.  A 
guide  wheel  E  is  in  contact  with  the  edge  of  the  friction  disk, 
and  insures  that  the  wire  enters  properly. 

When  the  wire  passes  between  the  halves  of  the  friction 
disk,  it  just  fits  Into  a  square  recess,  half  of  which  Is  cut 
Id  each  disk.  A  very  powerful  spiral  spring  presses  the 
halves  of  the  disk  constantly  on  the  sides  of  the  wire,  and  It 
Is  one  of  the  functions  of  guide  wheel  E  to  force  the  wire 
Into  the  groove  cut  In  the  friction  disk.  The  wire  runs 
around  the  friction  disks,  being  In  contact  for  nearly  three- 
fourths  of  the  circumference,  and  then  passes  over  the  flxed 
pulley  F.  From  there  It  runs  down  over  the  floating  pulley 
0,  forming  a  loop,  and  back  again  over  another  groove  In 
pulley  F.  The  arrangement  of  pulleys  F  and  O  Is  much  the 
same  as  In  the  familiar  block  and  tackle.    Pulley  Q  that  floats 


used  for  winding  Wire  on  a  14-inch  Gun 

in  the  loop  of  wire  has  suspended  from  its  center  a  lever  R 
that  is  pivoted  on  the  extreme  left-hand  end,  and  on  the  ex- 
treme right-hand  end  of  the  long  arm  is  hung  the  heavy 
weight  /,  shown  only  in  Fig.  1.  The  weight  on  this  lever 
may  be  varied,  of  course,  to  change  the  tension  on  the  loop 
of  wire,  but  in  the  illustration  Fig.  1  this  weight  is  240 
pounds  and  the  leverage  is  so  compounded  that  there  Is  a 
pull  on  the  wire  amounting  to  625  pounds.  From  these 
figures  it  may  be  seen  that  the  wire,  as  it  is  wound  on  the 
gun,  is  under  a  tension  of  40,000  pounds. 

On  the  shaft  with  the  friction  disk  is  a  brake  drum  that, 
in  connection  with  two  brake-bands,  one  of  which  is  shown 
at  J,  impedes  the  rotation  of  the  shaft.  The  object  of  hav- 
ing two  brake-bands  is  to  regulate  the  "drag"  that  Is  being 
applied  to  the  wire.  The  wider  of  these  bands  is  kept  at  a 
fixed  tension,  and  the  narrower  is  adjusted  when  Increased 
or  decreased  drag  on  the  wire  Is  desired.  The  action  of 
the  brake  and  bands  generates  considerable  heat,  and  to 
dissipate  this,  a  stream  of  water  passes  through  the  center  of 
the  brake  drum.  The  pipe  for  this  purpose  may  be  seen 
In  the  illustration.  Fig.  3,  entering  the  center  of  the 
axle  at  L.  The  drag  of  the  friction  upon  the  wire,  on  the 
one  hand,  and  the  pull  of  the  wire  as  It  is  drawn  onto  the 
gun.  on  the  other  hand,  support  the  wire  while  the  tension 
is  being  secured.  The  compounded  weight  /  that  pulls  upon 
the  lobp  of  wire  around  pulleys  F  and  G  gives  this  tension. 

This  lathe  is  geared  so  that  the  carriage  holding  the  ten- 
sioning mechanism,  wire  and  reel  travels  at  the  rate  of  one- 
eighth  inch  to  each  revolution  of  the  spindle.  As  the  wire 
is  exactly  one-oighth  Inch  In  diameter  this,  of  course.  Is  the 
proper  lead.  In  order  to  make  sure  that  the  wire  is  wound 
closely,  a  spring  finger  bears  against  the  strand  of  wire  just 
before  It  Is  laid  in  place  upon  the  gun.  This  insures  that  it 
Is  crowded  over  against  the  convolution  previously  applied. 
This  may  be  seen  on  a  large  scale  In  Fig.  4.  The  wire  la 
wound  on  the  gun  at  the  rate  of  120  to  240  feet  per  minute. 
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Fig.    3.     Mechanism  for  obtaining  Tension 
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"Filling:  In"  at  the  End  of  the  Layers 
At  the  end  of  each  layer  of  wire  it  is  obvious  that  there 
will  be  a  space  that  the  wire  cannot  fill  on  account  of  the 
fact  that  the  turns  are  helical.  This  space  is  one-eighth  inch 
wide  at  the  beginning  and  tapers  down  to  nothing  at  the 
end  of  the  revolution,  but  even  this  slight  space  must  be 
filled  to  complete  the  layer  and  form  a  good  foundation  for 
the  next  layer  of  wire.  A  strip  of  wire  long  enough  to  go 
around  the  gun  is  tapered  for  its  entire  length  from  one- 
eighth  inch  at  one  end  to  nothing  at  the  other  end.  This  is 
also  tapered  for  about  an  inch  at  the  thick  end  to  fit. in 
under  the  strand  of  wire  as  it  passes  up  to  the  next  layer. 
These  points  are  clearly  shown  in  Fig.  5.  This  length  of 
tapered  wire  is  carefully  driven  into  place  and  the  new  layer 
started  on  its  course.  At  the  beginning  of  this  new  layer  it 
is  also  necessary  to  insert  another  filler  wire  to  close  up  the 
space  left.  Thus  two  filler  wires  are  required  for  each 
layer  of  wire  wound.  As  these  filler  wires  are  several  feet 
long  and  only  one-eighth  inch  square  at  the  heavy  end,  it  is 
rather  difficult  to  hold  them  for  planing  the  taper  from  end 
to  end.  The  type  of  planing  fixture  used  supports  the  wire 
on  three  sides,  being  clamped 
at  six-inch  intervals.  Only 
the  top  is  left  open  and  but 
one  wire  is  planed  at  a  time. 
When  joining  the  end  of 
one  reel  of  wire  to  a  new 
reel,  the  connection  is  made 
by  electrically  soldering  with 
hard  solder.  The  two  ends 
of  the  wire  are  scarfed  and 
clamped  in  the  copper  faced 
terminals  of  the  electric 
heating  fixture.  Between  the 
scarfed  ends  of  the  wire,  a 
piece  of  sheet  silver  solder  is 
placed  and  the  joint  well 
fluxed  with  a  borax  paste. 
The  current  is  then  turned 
on  and  ten  seconds  heats  the 
ends,    flows    the    solder,    and 
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Fig,   4,     Wire   wound   onto   Gun 

completes  the  joining,  and  there  is  none  of  the  "fuss"  usually 
experienced  when  the  blow-pipe  is  used. 

On  starting  the  strand  of  wire,  the  end  is  driven  into  a 
hole  or  recess  in  the  gun  body,  and  the  end  of  the  strand  of 
wire  on  the  last  layer  is  also  secured  by  being  driven  into 
a  chiseled  groove  cut  into  the  solid  metal.  The  method  of 
securing  the  end  of  the  strand  is  illustrated  in  Fig.  6,  and 
the  groove  is  made  small  and  deep  enough  so  the  wire  can 
be  driven  down  into  it  and  the  edges  of  the  groove  peened 
over  onto  the  top  of  the  wire,  thus  bolting  it  effectually. 

After  all  the  wire  of  the  gun  has  been  wound  in  place,  a 
very  light  lathe  cut  is  taken  over  the  top  layer,  leaving  the 
outside  perfectly  smooth  so  as  to  form  a  good  surface  upon 
which  the  next  steel  jacket  may  be  shrunk.  As  the  wire  is 
cold-drawn  to  within  limits  of  0.001  inch  there  is  very  little 
unevenness,  especially  in  view  of  the  fact  that  it  is  under 
such  high  tension  while  being  wound.  The  gun  is  now  ready 
for  the  shrinkage  on  of  the  rings  or  covering  tubes.  The 
tubes  are  bored  out  to  the  external  diameter  of  the  wire, 
minus  the  allowance  for  shrinkage.  Then,  with  the  gun  in  a 
vertical  position,  breech  down,  and  a  stream  of  water  within 
the  bore  to  keep  it  coW,  the 
shrink  rings  or  tubes  are 
heated  and  dropped  into 
place.  It  may  be  well  to  draw 
attention  to  the  fact  that  the 
shrinking  on  of  these  cover- 
ing tubes  is  a  very  important 
operation  and  is  done  with 
great  care.  After  the  shrink- 
age allowances  are  calculated, 
the  tubes  must  be  heated  very 
evenly  before  they  are  ap- 
plied. The  operation  of  heat- 
ing is  extremely  important, 
but  the  careful  manner  in 
which  this  work  is  done  at 
the  United  States  Arsenal  at 
Watervllet  adds  the  finishing 
touches  of  strength,  safety 
and  reliability  to  the  gun. 
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METHOD  OF  FORMING  FLANGED  SHELL  BY  FORCING  SURPLUS  METAL  FROM  SHELL  BODY  UP  INTO  FLANGE 

BY  E.  P    DAVISf 


Fi^.    1.     Successive    Operations   on   Flanged   Shell 

THE  flanged  shells  produced  in  the  dies  to  be  described 
in  this  article  are  for  automobile  electric  horns  and 
are  a  "Made  in  Bridgeport"  product.  The  successive 
operations  from  the  flat  blank  to  the  finished  shell  are  shown 
in  Fig.  1,  the  order  of  the  reference  letters  indicating  the 
order  of  the  operations.  The  dies  used  are  shown  in  Fig.  2 
and  are  marked  with  corresponding  reference  letters,  die  A 
being  used  for  the  first  drawing  operation  A  (Fig.  1),  die  B 
for  the  second  operation,  and  so  on.  The  finished  shell  has  a 
flange  4%  inches  in  diameter  with  a  recessed  shoulder  1/16 
inch  deep.  The  body  of  the  shell  has  two  diameters  of  2  13/16 
and  2  11/16  inches,  respectively,  and  It  is  3  1/4  inches  long. 
The  shell  is  made  of  "three-quarter  hard,"  cold-rolled  steel, 
1/16  inch  thick.  The  blank  diameter  was  computed  by  the 
ordinary  method  of  finding  the  area  of  the  finished  shell  in 
square  inches,  and  then  making  the  blank  diameter  to  corre- 
spond to  this  area.  In  this  case  the  area  is  about  43  square 
Inches,  which  is  approximately  equal  to  the  area  of  a  circle 
7%  inches  in  diameter.     Several  circular  blanks  of  this  size 

•  For   fldrlitional    information   on    drawing  shells,    see    "Drawing   a    Flanged 
•nil  Tapered  Cylindrical  Shell."   March.   1912,   and  articles  there  referred   to. 
t  .\ddress:     1010   Howard  Ave.,    Bridgeport,   Conn. 


were  cut  to  be  used  in  making  the  trial  drawing  opera- 
tions. 

There  are  two  methods  of  drawing  a  flanged  shell  which 
require  more  than  one  operation.  The  method  that  is  com- 
monly employed  is  to  first  draw  the  blank  into  a  flanged  cup 
and  then  reduce  the  size  of  both  the  cup  and  flange  by  means- 
of  successive  redrawing  operations  until  the  required  dimen- 
sions are  obtained.  When  this  method  is  employed,  th& 
width  of  the  flange  remains  approximately  the  same,  but  th» 
flange  is  reduced  in  diameter  for  each  successive  redrawing 
operation,  the  metal  being  drawn  into  the  body  of  the  cup 
or  shell.  The  other  method  differs  from  the  one  just  re- 
ferred to  in  that  the  outside  diameter  of  the  flange  remain* 
about  the  same  for  all  the  drawing  operations  but  the  radius 
is  diminished  and  the  width  increased  for  each  successive 
operation,  some  of  the  surplus  metal  obtained  when  reducing 
the  body  diameter  being  forced  up  into  the  flange.  Thus,  a» 
the  diameter  of  the  shell  body  is  decreased,  some  of  the 
metal  flows  up  into  the  flange  which  is  thereby  increased  In 
width;  of  course,  the  stroke  of  the  press  must  be  so  ad- 
justed that  the  drawing  punch  will  not  descend  far  enough, 
to  pull  in  the  flange,  thus  reducing  the  original  diameter. 
This  second  method  makes  it  possible  to  secure  a  greater 
reduction  in  diameter  of  the  shell  body  in  one  drawing  oper- 
ation, and  a  greater  length  of  cup  in  the  first  operation, 
which  reduces  the  strain  on  the  metal  in  succeeding  opera- 
tions; therefore  the  second  method  ordinarily  is  preferable 
when  the  flange  diameter  is  large  in  proportion  to  the  di- 
ameter of  the  shell. 

When  the  flange  and  shell  body  are  both  reduced,  the  flange 
width  remaining  about  the  same,  the  metal  is  subjected  to  a 
greater  strain  and  more  stretching,  and,  consequently,  is 
made  harder  and  more  brittle,  thereby  necessitating  several 
annealing  operations.  This  additional  strain  upon  the  metal 
is  due  to  the  fact  that  a  flat  flange  is  reduced  in  size  for 
each  operation  and  must  be  drawn  into  the  body  of  the  shell. 
On  the  other  hand,  when  the  flange  is  gradually  enlarged  by 
pushing  the  metal  up  into  it  from  the  shell  body,  the  stress 
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on  the  metal  is  less.  Even  though  the  same  number  of  press 
operations  may  be  required  with  one  method  as  with  the 
other,  the  second  one  referred  to  is  often  preferable,  not  only 
because  it  reduces  the  number  of  annealings  necessary  but 
also  because  it  enables  cheaper  dies  to  be  used  and  gives  a 
more  uniform  thickness  of  metal  in  the  finished  part. 

When  designing  dies  for  forming  a  flange  by  pushing  the 
metal  up  into  the  flange,  it  is  advisable  to  have  as  large  a 
radius  on  the  drawing  edge  of  the  first  die  as  possible,  the 
radius  on  dies  for  succeeding  operations  being  reduced  when 
necessary,  thus  forcing  the  surplus  metal  into  the  flange. 
When  designing  dies  for  the  shell  illustrated  in  Fig.  1,  the 
method  of  establishing  the  diameters  of  the  drawing  dies 
described  in  the  following  was  employed.  First  the  di- 
ameter of  the  blank  was  determined  from  the  area  of  the 
finished  shell  and,  as  previously  mentioned,  was  found  to  be 
7%  inches,  the  shell  area  being  about  43  square  inches.  Now 
assuming  that  a  flange  was  not  required  on  this  shell,  the 
blank  diameter  would  be  6  9/16  inches.  Thus,  as  the  total 
area  of  the  shell  is  43  square  inches  and  the  flange  area  ap- 
proximately 9  square  inches,  the  area  of  the  shell  without  a 
flange  equals  43  —  9  =  34  square  inches,  which  equals  the 
area  of  a  circle  6  9/16  inches  in  diameter.     Having  these  two 


Fig.   3.     Drawing    Die    and    Die-bed 

blank  diameters,  the  respective  diameters  of  plain  flangeless 
•cups  into  which  they  could  be  drawn  in  one  operation  are 
determined  by  dividing  each  blank  diameter  by  the  constant 
1.8.  (Incidentally  this  is  a  good  general  rule  for  determining 
the  diameter  of  a  first-operation  or  "cupping"  die,  or,  in 
other  words,  the  diameter  to  which  a  flat  blank  can  be  drawn 
in  one  operation.)  The  arithmetical  mean  between  these  two 
cup  diameters  is  then  determined  and  the  diameter  of  the 
first  drawing  die  made  equal  to  this  mean  diameter.  Thus, 
«9/16 

=  3.64  inches,  which  represents  the  diameter  to  which 

1.8 
the  blank  for  a  flangeless  cup  could  be  drawn  in  one  opera- 
tion.    Similarly,   the   diameter   into   which   the   larger   blank 

could    be    drawn    equals   =  4.166    inches.      The    mean    di- 

1.8 
4.166  +  3.64 

ameter  equals  =  3%  inches,  approximately.    Now, 

2 
one  operation  could  be  eliminated  in  the  drawing  of  this  shell 
by  making  the  first-operation  or  cupping  die  3^^  inches  in 
diameter  and  the  second  die  equal  to  the  large  size  of  the 
finished  shell  or  2 13/10  inches  in  diameter.  If  this  were 
done,  however,  the  metal  would  be  strained  and  made  hard 
and  thereby  require  two  annealings;  consequently,  the  mean 
diameter  of  3%  inches  was  selected  for  the  first-operation  die, 
as  it  was  within  the  limits  of  three  drawing  operations. 

A  uniform  thickness   of  metal  was  required   in   this   shell 
which   necessitated   great   care   in   making   the    drawing   cor- 


ners of  the  punch  and  die  as  round  and  smooth  as  possible, 
in  order  to  insure  an  even  distribution  of  the  metal.  The 
outside  surfaces  of  all  dies  were  turned  concentric  with  the 
center  holes  and  were  made  interchangeable  in  several  dif- 
ferent die-beds  of  the  type  illustrated  in  Fig.  3.  The  hold- 
ing ring  which  clamps  the  die  to  the  bed  has  several  tapped 
holes,  as  shown  by  the  plan  view,  for  fastening  the  stripper 
plates,  which  will  be  referred  to  later. 

The  die  for  the  first  operation,  by  means  of  which  the  flat 
blank  is  drawn  into  cup  A,  Fig.  1,  is  shown  at  A,  Fig.  2.  A 
double-action  press  is  used.  The  blank,  after  being  cut  by 
the  blanking  punch,  is  held  between  surfaces  a  with  suf- 
ficient pressure  to  prevent  the  blank  from  wrinkling  while 
the  drawing  punch  pushes  it  through  the  die  to  the  proper 
depth,  which,  in  this  operation,  is  2  11/16  inches,  leaving  the 
flange  diameter  4  11/16  inches.  It  should  be  mentioned  that 
the  correctness  of  this  flange  diameter  was  determined  by 
several  trial  drawing  operations,  which  also  showed  that 
a  shell  of  the  required  depth  could  be  obtained.  The  knock- 
out rod  b,  the  upper  end  of  which  is  shown,  is  actuated  by  a 
cam  on  the  crankshaft  and  serves  to  push  the  shell  out  of 
the  die.  The  shank  c  of  the  blanking  punch  was  turned 
straight  and  pressed  tightly  into  the  punch  block  of  the  press, 
where  it  was  retained  with  a  set-screw.  As  the  illustration 
shows,  the  drawing  punch  is  provided  with  an  air  vent  to 
prevent  the  formation  of  a  partial  vacuum  between  the  end 
of  the  punch  and  shell  when  the  latter  is  being  stripped. 
These  air  vents  are  also  used  on  the  drawing  punches  for 
succeeding   operations,  as  the   illustration   shows. 

The  blanking  punch  of  die  A  is  bored  1/32  inch  larger 
in  diameter  than  the  drawing  punch  to  prevent  any  binding 
between  the  two.  Each  drawing  punch  is  %  inch  smaller  in 
diameter  than  the  die  to  allow  for  the  thickness  of  the  stock. 
All  of  the  punches  were  ground  after  hardening  and  were 
made  slightly  tapering,  the  lower  or  drawing  end  being  0.002 
or  0.003  inch  small  to  facilitate  stripping  the  shell  from  the 
punch.  The  recess  d  which  forms  the  cutting  edge  of  the 
blanking  die  was  not  turned  until  the  correct  blank  diameter 
was  determined  by  trial  drawing  operations.  After  deciding 
on  the  exact  blank  diameter,  the  recess  in  the  die  was  ground 
and  the  hardened  blanking  punch  also  ground  to  fit  into  it. 
The  hole  in  the  drawing  die  was  not  only  ground  but  lapped, 
because  a  lapped  hole  has  a  longer  life  than  one  that  is 
merely  finished  by  grinding.  This  die,  when  in  use,  was  held 
in  the  type  of  die-bed  illustrated  in  Fig.  3.  The  shell  waa 
annealed  after  this  first  operation  and  did  not  require  any 
further  annealing. 

A  very  safe  rule  for  determining  the  diameter  of  a  re- 
drawing die  and  the  amount  that  a  shell  can  be  reduced  in 
diameter  in  a  redrawing  operation,  when  using  steel  vary- 
ing from  1/32  to  3/32  inch  in  thickness,  is  as  follows:     The 

shell  diameter 

diameter  of  redrawing  die  =  shell  diameter  — ; 

5 
that  is,  the  shell  is  reduced  an  amount  equal  to  20  per  cent 
of  the  diameter.     Applying  this  rule  or  formula  to  the  cup 

3% 

shown   at  A.  Fig.   1,  we  have  3%   Inches =  3.1   inches, 

5 
which  according  to  the  formula  should  be  the  diameter  of 
the  die  for  the  second  operation;  as  the  diameter  of  the 
finished  shell  is  2  13/16  inches,  and  as  it  was  not  considered 
practicable  to  reduce  the  cup  to  this  dimension,  the  second- 
operation  die  was  made  3%  inches,  thereby  equalizing  the 
work  and  producing  a  better  shell. 

The  die  for  this  first  redrawing  operation  is  shown  at  B, 
Fig.  2;  it  is  equipped  with  a  stripper  s,  the  shape  and  po- 
sition of  which  is  clearly  shown  by  the  plan  view  of  die  0, 
the  strippers  of  all  the  dies  being  of  the  same  form.  As  will 
be  seen,  the  stripper  is  set  at  an  angle  to  clear  the  guides  oJ 
the  press  ram.  The  cup  is  placed  on  top  of  the  die  under 
the  stripper,  the  springs  shown  holding  the  stripper  in  its 
upper  position.  When  redrawing  the  cup,  the  punch  descends 
and  enters  it  and  then  the  ram  press  strikes  the  stripper, 
carrying  it  down  while  the  punch  is  pushing  the  cup  into 
the  die.  On  the  return  or  upward  stroke  of  the  press,  the 
shell  sticks  to  the  punch  until  the  stripper  plate  strikes  the 
heads   of  the  bolts   shown;    then   the   shell   is   stripped   from 
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the  punch  as  the  ram  continues  to  ascend  to  Its  upper  po- 
sition. The  radius  on  the  drawing  corners  of  the  punch  and 
drawing  die  is  %  inch  and  corresponds  to  the  radius  on  the 
punch  and  die  shown  at  A.  Die  B  produces  the  cup  B  (Fig. 
1)  and  is  used  in  a  single-action  press. 

The  third  operation  (second  redrawing  operation)  is  per- 
formed in  the  die  shown  at  C,  which  is  also  used  in  a  single- 
action  press  and  is  similar  to  die  B,  excepting,  of  course,  that 
it  is  smaller  in  diameter.  The  diameter  corresponds  to  the 
large  size  of  the  finished  shell  or  2  13/16  inches.  According 
to   the   formula   previously   given,   the   diameter  would   equal 

3%  ..        .         . 

3% =  2.7.     Therefore    the  reduction  to  a  diameter  of 

5 

2  13/16  inches  is  a  little  less  than  the  safe  maximum,  which 
tends  to  produce  a  better  shell.  As  the  illustration  shows, 
the  radius  on  the  corners  of  the  punch  and  die  is  %  inch. 
When  the  shell  has  been  drawn  in  die  C,  the  flange  is  curved 
down  somewhat  as  illustrated  at  C,  Fig.  1.  The  flange  is 
curved  in  this  way  as  the  surplus  metal  from  the  body  of 
the  shell  is  forced  up  into  it,  but  is  flattened  by  a  subsequent 
operation. 

Shell  C  is  next  changed  to  the  form  indicated  at  D  in  the 
die  D,  Fig.  2.  This  operation  simply  reduces  the  lower  part 
of  the  shell  body  %  inch  in  diameter  or  to  the  finished  size 
of  2  11/16  inches,  and  retains  the  2  13/16-inch  size  previously 
drawn.  The  next  operation  is  that  of  forming  the  recess  E 
In  the  flange,  die  E,  Fig.  2,  being  used  for  this  purpose.  The 
shell  is  placed  in  the  die  and  on  top  of  the  knockout  rod. 
When  the  punch  descends,  the  pilot  attached  to  it  enters  the 
shell  and  the  knockout  rod  also  descends  at  the  same  time. 
The  shoulder  e  on  the  punch  is  %  inch  smaller  in  diameter 
than  the  recess  in  the  die,  and  it  forms  a  recess  in  the  flange, 
while  surfaces  /  flatten  the  remaining  part  of  the  flange. 
When  the  punch  ascends,  the  knockout  rod  pushes  the  shell 
out  of  the  die.  The  pilot  has  a  shank  which  is  a  light  driv- 
ing fit  in  the  punch  and  is  held  by  a  set-screw. 

The  punch  and  die  for  trimming  the  flange  to  the  re- 
quired diameter  of  4%  inches  is  shown  at  F.  When  the  shell 
is  dropped  into  the  die,  the  flange  strikes  the  ends  of  three 
gravity  strippers  n  which  tilt  to  allow  the  shell  to  pass,  as 
indicated  by  the  dotted  lines,  and  then  fall  back  to  the 
horizontal  position.  These  gravity  strippers  are  adjusted  so 
that  the  inner  ends  n  just  clear  the  punch.  When  the  punch 
descends,  the  pilot  locates  the  shell  in  a  central  position  and 
then  the  flange  is  trimmed.  The  shell  drops  through  the  die, 
and  as  the  punch  ascends  the  scrap  which  was  trimmed 
from  the  flange  sticks  to  it  until  it  is  stripped  off  by  the 
strippers  n. 

The  punch  and  die  for  the  final  operation  of  blanking  out 
the  bottom  of  the  shell  are  shown  by  the  elevation  and  plan 
view  at  G.  The  shell  is  placed  in  the  ring  or  "nest"  g  and 
under  the  stripper  plate.  The  punch  is  made  long  so  that  the 
ram  of  the  press  will  not  strike  the  stripper  when  it  de- 
scends, the  strlpi)er  for  this  operation  simply  being  held  up 
against  the  heads  of  the  retaining  bolts. 
•     •     • 

NICKEL-PLATED  ALUMINUM 
There  has  been  no  method  In  the  past  by  which  aluminum 
could  be  nickel-plated,  but  a  British  patent  has  been  issued 
recently  by  means  of  which  this  can  now  be  accomplished. 
The  method  i.s  known  as  the  Canac  process.  In  which  the 
aluminum  is  first  treated  with  a  boiling  potassium  car- 
bonate solution,  then  brushed  with  milk  of  lime,  and  then 
Immersed  for  a  few  minutes  in  a  0.2  per  cent  solution  of 
potassium  cyanide,  and  In  a  solution  of  15  grains  of  iron  to 
each  quart  of  hydrochloric  acid,  until  it  obtains  a  moirC-  ap- 
pearance. The  nickel  Is  deposited  In  the  usual  way  from  a 
bath  containing  about  750  grains  of  nickel  chloride  and  300 
grains  of  boric  acid  for  each  quart  of  solution.  The  addition 
of  Iron  to  the  last  preparing  solution  Is  essential.  A  minute 
deposit  of  Iron  Is  found  on  the  aluminum,  causing  a  cellular 
structure  on  the  surface.  The  iron  appears  to  form  a  net- 
work of  microscopic  galvanic  couples,  which  produces  n 
rough  surface.  This  accounts.  It  Is  stated,  for  the  strong 
adhesion  of  the  deposit  which  cannot  be  detached  without 
also  tearing  off  aluminum  particles. 


CONVERTING   AN  ENGINE  LATHE  INTO  A 
SEMI-AUTOMATIC   MACHINE 

Many  ingenious  arrangements  have  been  applied  to  en- 
gine lathes  for  increasing  their  capacity  and  adaptability  for 
certain  special  manufacturing  operations.  An  interesting  at- 
tachment of  this  class  is  used  on  an  R.  K.  LeBlond  18-inch 


heavy-duty  engine  lathe  in  the  plant  of  the  Reo  Motor  Car 
Co.,  Lansing,  Mich.,  for  machining  the  rear  wheel  hubs  shown 
in  Fig.  1.  The  hub  is  made  from  a  steel  casting,  and  previous 
to  the  lathe  operation  the  tapered  hole,  back  and  front  faces, 
and  counterbored  recess,  are  machined  in  a  New  Britain  semi- 
automatic chucking  machine. 

The  next  operations  consist  in  turning  the  bodies  A  and  B, 
facing  the  flange  C,  and  turning  the  large  external  rim  D  in 
the  Le  Blond  heavy-duty  engine  lathe  shown  in  Fig.  2.  Re- 
ferring to  this  illustration,  it  will  be  noticed  that  a  turret 
toolpost  takes  the  place  of  the  ordinary  standard  toolpost,  and 


Fig.    2.     B. 

the  regular  tailstock  spindle  is  removed  and  replaced  by  a 
special  spindle  in  which  a  Geometric  self-opening  die  F,  Fig.  5. 
is  held  by  means  of  a  tail-spindle.  A  strap  0,  Fig.  3,  fastened 
to  the  rear  of  the  tailstock  carriage,  acts  as  a  fulcrum  point 
for  the  operating  lever  H.  which  fits  in  n  slot  In  the  special 
tailstock  spindle.  This  lever  is  used  to  force  the  Geometric 
die  forward  and  start  it  on  the  work,  after  which,  of  course, 
it  leads  along  automatically.  The  special  tailstock  spindle  is 
prevented  from  turning  by  dog  /,  one  end  of  which  rests  on 
the  bed  of  the  lathe. 
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For  turning  the  surfaces  A,  B  and  D,  three  tools  held  in 
the  toolpost  J  are  used.  The  operation  is  clearly  illustrated 
by  the  diagram  shown  in  Fig.  4.  At  the  same  time  that  these 
three  tools  are  working,  two  other  tools,  held  in  a  special  cam- 
operated  slide  at  the  rear,  face  the  flange  C  and  chamfer 
the  corner  E.  The  construction  and  operation  of  this  special 
slide  can  be  more  clearly  seen  in  Fig.  3.  Fastened  to  the  ways 
of  the  lathe  are  two  brackets  L  held  stationary  by  cap-screws. 
These  brackets  carry  a  trunnion  M,  which  serves  as  a  ful- 
crum member  for  the  arm  N  carrying  the  facing  slide.  For 
the   operation   of   this   slide,   a  special   irregular-shaped   cam- 


Fig.    4.     Diagram  showing  Relation  of  Various  Tools  for 
machining  a  Hear  Wheel  Hub 

plate  0  is  used.  This  is  fastened  to  the  carriage  of  the  lathe 
and  consequently  travels  with  it.  A  roll  held  to  the  arm 
carrying  the  additional  cross-slide  operates  in  the  cam  groove 
in  this  plate  and  transfers  a  movement  to  the  arm,  forcing 
the  forward  end  downward  and  bringing  the  tools  into  opera- 
tion on  the  work.  This  chamfering  and  facing  operation 
takes  place  at  the  same  time  that  the  body  and  flange  of  the 
casting  are  being  turned  by  the  tools  held  in  the  toolpost  on 
the  regular  cross-slide. 

The  additional  cross-slide  P,  as  shown  in  Fig.  5,  fits  in  a 
dovetail  groove  in  the  top  face  of  the  arm  N  and  is  adjust- 
ably mounted  in  position.  A  hand  crank,  as  shown,  is  used 
to  move  this  slide  along  so  that  it  can  be  brought  into  the 
proper  relation  to  the  work — that  is,  so  that  the  turning  tools 
held  in  it  can  be  brought  into  the  proper  relation  with  the 
tools  held  on  the  front  of  the  cross-slide.  This  adjustment  is 
necessary  in  order  that  the  facing  tools  will  finish  their  work 


Fig.    6.     Geometric  Threading  Die  cutting  the  Thread  on  the  Hub 


at  the  same  time  that  the  front  tools  finish  turning  the  body 
diameters.  Tool  Q  is  used  to  face  the  flange,  whereas  tool  R 
is  used  to  chamfer  the  edge  of  the  work  to  enable  the 
Geometric  die  to  start  easily. 

Upon  the  completion  of  the  turning  and  facing  operations, 
these  slides  are  backed  out  of  the  way,  and  the  Geometric  die 
is  brought  into  operation.  This  is  clearly  shown  in  Fig.  5. 
The  work,  which  has  a  tapered  hole,  is  forced  onto  a  special 
arbor  S  in  the  faceplate  T,  and  pins  U  held  in  the  faceplate 
locate  in  previously  drilled  holes  in  the  flange  of  the  work 
to  act  as  driving  members.  The  only  attention  that  this 
fixture  requires  is  to  put  on  and  remove  the  work,  bring  the 
cross-slides  into  position,  throw  in  the  feed,  and  start  the  die. 
The  turning  and  facing  is  done  automatically.  There  are  five 
operations  performed  on  this  casting,  and  one  hundred  and 
sixty-seven  pieces  are  turned  out  complete  in  nine  hours — 
turned,  faced,  chamfered  and  threaded.  D.  T.  H. 


NON-PRODUCTIVE   LABOR 

In  a  paper  presented  before  the  American  Society  of 
Mechanical  Engineers,  December,  1914,  H.  L.  Gantt  referred 
to  the  absurdity  of  considering  as  non-productive  all 
labor  which  was  not  directly  employed  at  machines  or  in 
manufacturing  operations.  In  many  factories,  the  foreman 
is  not  supposed  to  permit  the  ratio  of  cost  for  non-productive 
labor  to  exceed  a  certain  percentage  of  the  cost  of  productive 
labor — a  most  harmful  rule.  The  absurdity  can  best  be  made 
clear  by  an  example,  showing  the  fallacy  of  establishing  such 
a  ratio.  A  foreman  had  ten  men  on  a  job  which  he  said 
could  have  been  done  by  eight  men,  providing  he  could  em- 
ploy a  boy  to  supply  the  men  with  the  work.  However,  if  he 
employed  a  boy  for  this  purpose,  the  latter's  wages  would  be 
called  non-productive  labor;  the  ratio  between  productive  and 
non-productive  labor  in  his  department  would  be  increased, 
and  as  a  result  he  would  be  criticised;  hence  he  did  not 
make  the  change.  As  another  example  was  mentioned  the 
case  of  an  energetic  officer  in  the  United  States  Navy  who 
studied  the  loading  of  ammunition  and  greatly  reduced  the 
direct  labor  cost,  but  being  unable  to  reduce  the  indirect  or 
non-productive  labor  cost  in  the  same  proportion,  the  ratio 
between  the  non-productive  and  productive  labor  went  up, 
and  he  was  severely  criticised,  notwithstanding  the  fact  that 
the  total  labor  cost  was  decidedly  reduced. 

One  of  the  arguments  made  by  employers  against  sci- 
entific management  is  that  it  increases  the  non-productive 
labor  cost.  This  may  be  true  in  many  instances,  although 
by  no  means  in  all,  and  if  the  management  is  what  it  claims 
to  be — scientific — it  will  reduce  the  productive  labor  costs 
in  a  much  greater  ratio  than  it  increases  the  non-productive 
costs,  so  that  after  all  there  is  bound  to  be  a  substantial 
gain.  Of  course,  there  are  many  systems  of  management 
passing  under  the  name  scientific  that  lack  the  funda- 
mental principles  of  the  system  that  should  properly  be  so 
called 'and  in  which  a  great  deal  of  red  tape  is  introduced, 
adding  to  the  non-productive  labor  cost  without  producing 
any  material  saving;  but  the  fact  that  many  people  are  unable 
to  grasp  the  inherent  principles  of  scientific  management  does 
not  make  this  system  less  valuable  in  reducing  costs,  where 
it  is  properly  applied. 

Scientific  management  suffers  more  from  the  fact  that  too 
great  claims  have  been  made  for  it  than  from  anything  else. 
R  will  reduce  costs  or,  what  is  its  equivalent,  the  time  and 
effort  necessary  to  do  a  certain  amount  of  work,  but  It  will 
not  solve  the  labor  problem;  it  will  not,  in  the  long  run, 
tend  to  raise  the  wages  of  the  workers  or  the  profits  of  the 
manufacturer.  A  far  more  fundamental  reform  is  necessary 
for  that.  When  everybody  employs  scientific  management, 
no  one  will  have  any  advantage  over  anybody  else,  assuming 
that  all  other  conditions  remain  as  they  are  at  present; 
a  certain  percentage  of  wages  and  profits  then  as  now  will 
tend  to  go  to  a  non-producer — not  a  non-producer  employed 
in  the  factory,  but  one  who  owns  or  controls  natural  re- 
sources and  who  can  charge  those  who  work  by  brain  or  hand 
for  the  use  of  these  resources. 
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Tig.    1.     Lathe   Forming   Attachment   for   Handwheel 

THERE  are  numerous  instances  in  general  manufacturing 
when  external  or  internal  surfaces  must  be  machined 
to  a  form  or  contour  which  cannot  readily  be  developed 
by  ordinary  methods.  If  the  required  form  is  a  plain  taper 
or  a  perfect  radius,  it  can  usually  be  machined  by  some  one 
of  the  methods  described  in  Machixeky,  December,  1913,  in 
the  article  "Taper  Boring  and  Turning  Attachments,"  or 
January,  1914,  "Machining  Convex  and  Concave  Surfaces." 
When,  however,  the  surfaces  are  irregular,  having  possibly 
both  angular  and  curved  portions  adjacent,  it  is  apparent 
that  other  means  must  be  provided. 

The  character  of  the  castings  or  forgings,  and  the  material 
of  which  they  are  composed,  together  with  their  size  and 
shape,  have  an  influence  on  the  design  of  the  tools  and  de- 
vices which  are  to  be  used  in  the  process  of  machining.  The 
machines  to  which  the  devices  are  to  be  applied  also  affect 
the  design  to  a  considerable  extent.  For  formed  work  of  ir- 
regular shape  which  is  not  cylindrical,  several  methods  may 
be  used  in  the  machining.  The  w^ork  may  be  done  on  the 
milling  machine  using  special  cutters  of  the  required  form,  a 
profiling  machine  may  be  used,  or  a  milling  machine  may  be 
adapted,  with  a  swivel  or  sliding  fixture  having  a  roll  which 
follows  a  fixed  form,  thereby  generating  the  required  con- 
tour. For  work  of  a  cylindrical  character,  the  engine  lathe, 
horizontal  or  vertical  turret  lathe,  or  the  vertical  boring  mill, 
are  the  machines  most  frequently  used. 

When  the  work  is  of  small  size  and  of  such  material  that 
It  can  be  formed  to  advantage,  special  forming  tools  of  the 
required  shape  can  be  employed  with  excellent  results,  but 
when  of  large  size  or  of  some  material  which  does  not  lend 
Itself  well  to  wide  tool  forming.  It  will  be  frequently  found 
necessary  to  generate  the  contour  by  means  of  special  de- 
vices or  attachments. 

There  are  a  few  general  points  In  the  design  and  construc- 
tion of  forming  attachments  for  this  class  of  work  which 
are  of  Interest,  and  these  should  be  carefully  considered  both 
In  the  preliminary  stages  and  during  the  progress  of  the 
design. 

Points  In  Destern 

1.  The  number  of  pieces  to  be  machined  should  be  one  of 
the  first  points  considered,  for  If  designed  for  a  Rmnll  num- 
ber, the  fixtures  should  be  made  up  as  chi-aply  ns  is  con- 
sistent with  the  nature  of  the  work  to  be  done  and  the  ac- 
curacy required.  On  the  other  hand,  when  designed  for  the 
machining  of  a  large  number  of  pieces,  rapidity  of  action  and 
upkeep  of  the  fixture  should  receive  more  consideration  than 
the  first  cost. 


2.  The  accuracy  required  in  the  finished  work  is  very 
important;  if  two  cuts  are  needed  to  produce  the  piece  to 
the  desired  limits,  it  is  obvious  that  some  provision  must  be 
made  so  that  both  roughing  and  finishing  tools  can  be  used. 
This  may  be  done  either  by  using  a  revolving  or  swinging 
tool-holder,  or  by  making  it  in  such  a  way  that  the  tools  can 
be  accurately  interchanged. 

3.  Take-up  for  wear  is  important,  lloving  surfaces  which 
are  subject  to  wear  should  be  provided  with  means  of  adjust- 
ment, by  which  they  may  be  brought  into  their  proper  po- 
sitions when  worn.  Gibs,  straps  or  other  devices  should 
always  be  incorporated  in  the  design  with  this  end  in  view. 
Parts  subject  to  extreme  wear  which  can  not  conveniently  be 
made  adjustable  should  be  so  designed  that  they  can  readily 
be  replaced  when  necessary.  Cam-plates  should  be  so  placed 
and  located  that  their  replacement  will  not  cause  inaccur- 
acies,  due   to  slightly  varying  locations. 

4.  Rigidity  is  a  feature  that  must  always  receive  con- 
sideration. In  order  to  avoid  any  possibility  of  "chatter," 
the  various  parts  of  the  attachment  must  be  proportioned 
generously,  with  an  ample  amount  of  metal  to  withstand 
shocks.  It  is  well  to  note  in  this  connection  that  solid  masses 
are  better  than  ribbed  parts  (within  certain  limits),  and  less 
vibration  will  be  apparent  in  a  fixture  or  attachment  having 
well  distributed  metal  of  generous  section  in  its  construction 
than  in  one  of  lighter  section  which  is  ribbed  to  give  the 
desired  stiffness.  Excessive  overhang  in  the  tool-holder  or 
carrier  should  be  avoided  as  far  as  possible,  and  a  bearing 
provided  as  nearly  under  the  tool  as  can  be  arranged.  In 
the  method  of  holding  the  work  which  is  to  be  machined, 
care  also  must  be  used  so  that  no  vibration  will  take  place, 
due  to  excessive  overhang  or  fragile  construction. 
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5.  The  direction  of  thrust  against  the  cam  surface  which 
controls  the  shape  of  the  contour  to  be  formed  should  be 
definitely  controlled.  Whenever  possible,  this  arrangement 
should  be  such  that  the  thrust  of  the  tool  will  carry  the  roll 
or  guide  pin  against  the  forming  plate  instead  of  in  a  con- 
trary direction.  If  this  is  done  the  form  of  the  work  is 
positively  assured,  while  if  dependence  is  placed  on  a  spring 
or  weights  to  keep  the  guide  pin  in  contact  with  the  form, 
there  is  always  a  chance  for  errors  due  to  hard  spots  in  the 
casting  which  tend  to  throw  the  tool  away  from  the  work. 

6.  Convenience  in  handling  and  adjusting  should  be  care- 
fully considered  during  the  progress  of  the  design,  looking 
into  the  matter  from  the  operator's  standpoint. 

7.  Interferences  with  other  moving  portions  of  the  ma- 
chine, such  as  turret,  cross-slide,  chucking  device  or  special 
tools  which  may  be  in  position  for  other  work  on  either 
cross-slide  or  turret  are  of  supreme  importance  on  turret 
lathe  work;  it  is  sometimes  possible  by  the  exercise  of  fore- 
thought to  make  combinations  of  tools  in  such  a  way  that 
several  can  be  worked  simultaneously. 

Other  points  in  design  and  construction  will  be  noted  in 
specific  cases  during  the  progress  of  this  article. 

Lathe  Forming  Attachment  for  a  Handwheel 
The  work  shown  at  A  in  Fig.  1  is  a  handwheel  such  as  is 
used  commonly  in  machine  construction.  The  work  has  been 
previously  chucked  and  faced  and  the  periphery  is  to  be 
formed  in  the  operation  shown,  an  old-style  engine  lathe 
being  used  for  the  machining.  There  were  six  different 
sizes  of  wheels  to  be  formed,  and  the  same  attachment  was 
used  for  the  various  pieces,  although  separate  arbors  were 
required.  The  piece  is  located  on  the  cylindrical  portion  of 
the  arbor  B,  this  being  centered  in  the  usual  manner  at  F 
and  E.  and  driven  by  a  dog  (not  shown)  through  the  medium 
of  the  faceplate  on  the  spindle  end.  A  nut  D  and  washer  C 
are  used  to  draw  the  hub  of  the  work  up  against  the  shoulder 
on  the  arbor  so  that  both  clamping  and  positive  longitudinal 
location  are  assured. 

A  special  casting  L  is  mounted  on  the  front  of  the  cut-off 
slide  and  carries  the  revolving  plate  P,  on  the  under  side  of 
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rig.    4.     Lathe  Forming  Attachment  for  shaping  Steel  Casting 

which  a  worm-wheel  is  fastened  which  meshes  with  the  worm- 
gear  M  on  the  shaft  N.  This  shaft  is  journaled  in  the  over- 
hanging portion  of  the  casting  L,  and  is  provided  with  a 
universal  joint  0  which  allows  flexibility  of  movement  and 
is  furnished  with  a  sliding  sleeve,  and  another  universal 
joint  at  the  other  end  where  it  is  carried  on  a  special  bracket 
attached  to  the  ;bed  of  the  machine.  It  is  given  the  necessary 
rotary  motion  by  a  spur  gear  which  meshes  with  another  on 
the  end  of  the  lead-screw  shaft.  These  connections  are  not 
shown  in  the  illustration. 

The  tool  G  is  of  the  round-nose  type  and  formed  to  a  radius 
on  the  end.  A  tee-slot  H  is  cut  on  the  revolving  plate  and  a 
regular  lathe  toolpost  J  carries  the  tool,  being  adjustable  in 
the  slot  so  that  various  radii  may  be  generated.  The  cut-off 
slide  may  be  readily  adjusted  for  diameters,  so  that  a  number 
of  sizes  of  wheels  can  be  turned.  After  the  work  has  been 
done  the  screws  at  K  are  loosened  and  the  tool-carrying  plate 
pulled  around  by  hand  to  the  original  starting  position.  A 
tee-slot  of  circular  shape  is  cut  in  the  worm-wheel,  and  the 
two  shoes  draw  it  up  against  the  under  side  of  the  plate  when 
the  screws  are  tightened.  This  was  a  somewhat  crude  ar- 
rangement and  could  have  been  improved  by  mounting  the 
tool  on  an  arm  with  a  quick-acting  binder,  so  that  it  could 
have  been  rapidly  swung  to  any  desired  position  and  locked. 
This  attachment  was  made  over  twenty  years  ago,  however, 
and  the  value  of  time  in  machining  was  not  as  carefully  con- 
sidered at  that  time  as  it  is  at  present.  That  the  attachment 
.was  successful  is  indicated  by  the  fact  that  it  is  still  in  use 
and  performs  its  work  in  a  satisfactory  manner. 

Lathe  Forming:  Attachment  for  a  Lever  Handle 

The  work  shown  at  A  in  Fig.  2  is  an  ordinary  hand  lever 
which  has  been  chucked  faced  and  centered  in  a  previous 
operation,  and  which  is  to  be  formed  to  the  contour  required 
on  the  handle  portion  during  this  operation.  An  old-style 
lathe  was  selected  for  the  purpose,  which  had  had  a  taper 
turning  attachment,  a  part  of  which  was  utilized  for  the 
work  In  hand.  The  work  was  located  on  the  lathe  centers  at 
T  and  U,  and  was  dogged  and  driven  through  the  faceplate 
in  the  usual  manner. 

A  new  steel  rod  F  was  made  to  take  the  place  of  the  old 
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one  used  on  the  taper  turner  and  a  steel  block  E  fastened  to 
the  front  of  the  cross-slide  was  given  suflScient  overhang  so 
that  a  connection  could  be  made  with  the  rod  by  the  nut  and 
washer  at  S.  The  brackets  Q  at  the  rear  of  the  lathe  were 
screwed  to  a  finished  pad  at  R  and  the  plate  P  was  tongued  to 
fit  them  and  screwed  in  place.  The  brackets  were  a  part  of 
the  old  attachment,  but  the  plate  was  made  up  for  the  new 
arrangement.  The  adjustable  plate  0  was  drawn  up  on  the 
dovetailed  portion  by  the  two  square-head  set-screws  shown, 
and  the  forming  plate  N  was  of  hardened  steel,  and  screwed 
and  doweled  In  position.  A  special  bracket  M  was  fastened 
to  the  rear  of  the  carriage,  and  it  carried  at  its  outer  end  a 
screw  h  by  which  variations  in  the  stiffness  of  the  spring  K 
could  be  quickly  made.  Incidentally  it  is  well  to  note  that 
this  spring  waa   of   3/16-inch   square   section,   and    very   stiff. 

The  rod  F  was  milled  oft  at  0  to  give  a  seat  for  the  head  of 
the  stud  on  which  the  roller  H  was  mounted,  and  for  the 
collar  and  nut  at  J  which  held  it  In  position.  Attention  Is 
called  to  the  fact  that  the  form  generated  by  this  attachment 
Is  positive,  for  the  thrust  of  the  cutting  tool  has  a  tendency 
to  carry  the  roll  against  the  form,  and  It  la  assisted  by  the 
action  of  the  spring  so  that  no  variations  in  the  contour  can 
develop  due  to  an  imperfect  contact  between  the  roll  and  the 
forming  plate.  An  attachment  of  this  kind  will  be  found 
useful  for  many  purposes,  and  the  upkeep  is  low.  Forming 
plates  of  various  contours  can  be  readily  applied,  and  for 
ordinary  conditions  no  other  parts  will  be  required. 
Chenp  Formlnsr  Attnchmont  for  nn  Bnittne  Ijithe 

The  work  shown  at  A  in  Fig.  3  Is  of  cast  iron  and  it  Is  re- 
quired to  form  the  contour  shown  to  a  rough  approximation 
of  the  size,  no  great  amount  of  accuracy  being  called  for. 
however,  and  the  quality  of  finish  not  being  particular,  the 
Important   point   being   that   a   certain   amount  of  clearance 


must  be  obtained.  The  machine  selected  for  the  work  was  an 
engine  lathe,  and  the  attachments  were  made  up  as  cheaply 
as  possible.  The  work  was  held  by  the  outside  in  the  jaws 
B  of  a  three-jaw  geared  scroll  chuck,  and  the  tool  C  was  held 
in  the  regular  manner  in  a  toolpost  D  on  the  cross-slide  of 
the  lathe.  The  tool  was  formed  to  a  perfect  radius  on  the 
end  so  that  the  form  would  not  be  affected  by  the  constantly 
changing  cutting  faces  presented  to  the  work. 

A  special  bracket  J  was  fastened  to  the  inner  ways  of  the 
lathe  by  means  of  screws  and  straps  on  the  under  side,  these 
not  being  shown  in  the  Illustration.  Longitudinal  adjustment 
could  therefore  be  readily  made  to  compensate  for  slight 
errors  in  the  setting.  On  the  bracket  a  hardened  steel  plate 
H  was  screwed  and  doweled,  this  plate  being  formed  to  a 
contour  determined  by  a  line  through  which  the  center  of 
the  roll  would  pass  in  generating  the  required  form.  This 
point  is  of  Importance  and  should  not  be  overlooked  In  lay- 
ing out  a  cam-plate.  A  bracket  E  is  mounted  on  the  cross- 
slide  and  held  in  position  by  the  two  screws  F  which  enter 
shoes  in  the  tee-slots  of  the  cross-slide.  At  the  outer  end  of 
this  bracket  is  a  roller  O  which  is  of  tool  steel,  hardened  and 
ground  and  mounted  on  a  stud  secured  in  the  end  of  the 
bracket. 

When  this  device  is  put  in  action  the  tool  is  started  at  the 
center,  the  cross-slide  feeding  outward  while  the  operator 
holds  the  roll  in  contact  with  the  forming  plate  with  con- 
tinued pressure  on  the  longitudinal  feed  handwheel.  The 
greatest  objection  to  a  forming  attachment  of  this  kind  Is  that 
the  operator  is  a  somewhat  uncertain  quantity  and  may  fall 
to  keep  the  roll  in  contact  with  the  form  under  all  conditions. 
In  the  case  of  the  kind  mentioned  slight  variation  was  of  no 
great  consequence  so  that  no  trouble  was  experienced  from 
this  source. 

Another  Lathe  Forming-  Attachment 

The  work  shown  at  .-1  in  Fig.  4  is  a  steel  casting  requiring 
an  internally  generated  radius  together  with  an  external 
taper.  The  work  has  been  previously  machined  and  is  located 
by  a  finished  surface,  the  faceplate  B  being  screwed  onto  the 
spindle  D  in  the  usual  manner  for  this  purpose.  Screws  C 
are   passed    through   previously   drilled    holes   in    the   casting 
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Fig.   7.     Lathe  Forming  Attechjnent  for  Piston  Head 

to  draw  the  work  against  the  faceplate.  The  tool  E  is 
formed  to  a  radius  on  the  cutting  end,  and  is  mounted  in 
the  special  tool-block  F,  which  is  located  on  the  cross-slide  of 
the  machine.  An  overhanging  end  G  on  the  tool-block  sup- 
ports a  roller  of  tool  steel  which  is  hardened  and  ground  and 
revolves  on  a  pin  in  the  end  of  the  bracket. 

A  special  steel  holder  E  is  split  on  the  upper  side  and 
bored  to  fit  the  tailstock  spindle  M,  being  clamped  thereto  by 
the  screw  L.  A  portion  of  the  holder  K  is  slotted  to  re- 
ceive the  forming  plate  J,  the  contour  of  which  determines 
the  form  of  the  finished  work.  This  attachment  is  subject  to 
the  same  objections  as  that  shown  in  the  previous  instance 
and  variations  in  the  form  are  likely  to  be  occasioned  by  the 
carelessness  of  the  operator.  In  addition  to  this  there  is 
always  a  possibility  of  a  slightly  angular  setting  of  the  form- 
ing plate  carrier  which  may  result  in  slight  errors  or  varia- 
tions in  the  form.  The  attachment  can,  however,  be  made  up 
cheaply  and  can  be  adapted  to  a  great  variety  of  uses  by  the 
simple  expedient  of  making  up  a  forming  plate  to  suit  the 
contour  desired. 

Lathe  Forming-  Attachment  for  a  Tire  Mold 
The  machining  of  tire  molds  involves  several  points  which 
are  not  usually  considered  in  forming  operations.  In  the  first 
place,  they  are  usually  made  of  chilled  cast  iron  or  cast  steel 
with  a  finish  allowance  in  the  mold  cavity  of  from  %  to  % 
inch.  This  requires  the  removal  of  a  considerable  amount 
of  very  hard  stock,  and  the  limits  of  accuracy  required  in 
the  finished  work  are  very  close.  The  finished  surface  must 
be  as  smooth  as  glass  and  highly  polished. 

The  work  shown  at  A  in  Fig.  5  is  half  of  one  of  these  molds, 
and  the  machine  upon  which  the  forming  is  done  Is  a  special 
short-bed  lathe  of  large  swing.  The  work  is  held  by  the  in- 
side in  the  jaws  B  of  the  three-jawed  gibbed  scroll  chuck,  and 
a  driver  is  provided  on  the  Inside  of  the  mold  ring  so  that  It 
comes  in  contact  with  the  side  of  the  jaw  and  assists  in 
carrying  the  work  along.  The  tool  C  is  mounted  in  a  revolv- 
ing toolpost  on  the  front  of  the  cross-slide  and  is  formed  to 


a  radius  on  the  cutting  end.  On  the  other  side  of  the  toolpost 
a  steel  roll  holder  E  is  fastened  which  carries  the  hardened 
steel  roll  F.  In  order  to  generate  the  desired  form  in  the 
mold  cavity,  the  center  of  this  roll  must  follow  the  path 
shown  by  the  dotted  line  N,  and  the  plate  which  controls  the 
form  must  be  so  shaped  as  to  carry  the  center  of  the  roll 
along  this  path.  This  plate  H  is  of  tool  steel  and  is  located 
against  the  shoulder  on  the  bracket  J.  This  bracket  is  of 
cast  iron  and  extends  completely  across  the  ways  and  is 
gibbed  underneath  by  two  straps  which  are  held  there  by  the 
screws  E. 

Positive  contact  of  the  roll  with  the  forming  plate  is  as- 
sured by  the  cable  M  which  is  fastened  into  a  ring  bolt  L  in 
the  side  of  the  carriage,  the  other  end  of  the  cable  being 
attached  to  a  heavy  weight.  The  cable  passes  over  a  grooved 
pulley  at  the  end  of  the  lathe.  As  it  is  not  possible  to  form 
the  clincher  portion  of  the  mold  by  means  of  the  roll,  other 
tools  are  provided  for  this  purpose.  A  final  sweeping  cut  is 
taken  in  the  mold  cavity  by  the  forming  tool  G  which  both 
smooths  and  polishes  the  work  to  the  required  finish. 
Turret  Lathe  Formingr  Attachment 

The  steel  casting  shown  at  A  in  Fig.  6  has  an  angular  ex- 
ternal surface  in  combination  with  two  curved  portions.  The 
machine  on  which  this  work  is  done  is  a  horizontal  turret 
lathe  of  standard  make,  and  the  casting  is  held  by  the  inside 
in  the  special  jaws  B  of  a  geared  scroll  chuck.  The  tool  C  is 
formed  to  a  radius  on  the  end  in  the  usual  manner,  and  is 
held  in  a  regular  toolpost  D  on  the  front  of  the  cut-off  slide. 
A  cast-iron  bracket  E  extends  across  the  ways  from  side  to 
side  and  is  dropped  down  to  give  clearance  for  the  chuck. 
This  bracket  is  adjustable  longitudinally  along  the  ways, 
and  is  gibbed  to  them  by  straps  on  the  under  side.  The 
front  end  of  this  bracket  extends  a  considerable  distance 
beyond  the  ways  and  is  ribbed  underneath  to  give  sufiBcient 
strength.  The  two  plates  L  and  M  are  fastened  to  a  finished 
pad  on  the  top  of  the  bracket  and  are  cut  out  so  as  to  form 
a  path  by  which  the  correct  contour  is  generated.  A 
hardened  and  ground  steel  roll  N  is  located  at  the  end  of  the 
bracket  G  and  is  provided  with  a  refinement  in  the  shape  of 
an  oiler  0  at  the  top  of  the  stud  on  which  it  revolves.  The 
other  end  of  the  bracket  is  finished  and  tongued  on  the  under 
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Fif.    9.     Simple    Forming    Attachment    for    Vertical   Turret    Lathe 

side  to  fit  the  tee-slot  on  the  front  of  the  cut-off  slide,  and  it  is 
held  in  position  by  the  two  screws  H  which  draw  it  down 
firmly  by  means  of  the  shoes  J.  The  bracket  has  a  heel  at  X 
which  takes  the  thrust  of  the  roll  so  that  no  shifting  of  the 
bracket  is  possible  during  the  working  of  the  device.  In  the 
operation  of  this  mechanism  both  hand  and  power  feed  are 


used,  hand  feed  being  employed  to  form  the  two  radius  por- 
tions, while  a  cross-feed  of  the  machine  takes  care  of  the 
angular  part.  It  will  be  noted  that  although  there  are  two 
plates  so  shaped  as  to  give  the  desired  form,  the  plate  M  is 
the  one  by  which  the  contour  is  generated,  the  other  simply 
acting  as  a  guard.  During  the  process  of  machining  the  ir- 
regular portion  the  turret  is  utilized  to  bore  the  hole  by  means 
of  the  bar  F  having  a  tool  E  at  the  forward  end.  The  ap- 
plication of  a  device  of  this  kind  is  suitable  to  many  con- 
ditions and  will  be  found  very  useful  on  horizontal  turret 
lathe  work.  In  using  this  attachment  it  is  well  to  note  that 
the  longitudinal  feed-screw  on  the  under  side  of  the  cut-off 
slide  must  be  either  removed  or  disengaged,  depending  on  the 
construction  of  this  portion  of  the  lathe. 

Forming-  Attachment  for  a  Piston  Head 
The  work  A  shown  in  Fig.  7  is  a  cast-iron  piston  head  which 
has  been  previously  machined  on  the  open  side  and  had  the 
taper  hole  bored  and  reamed.  In  addition  to  this  several 
holes  have  been  drilled  and  tapped  on  the  rim.  As  it  is 
necessary  to  locate  the  work  from  the  previously  finished 
surfaces,  some  method  of  locating  must  be  used  which  will 
take  into  consideration  slight  variations  between  the  tapered 
hole  and  the  finished  face  of  the  casting.  A  special  faceplate 
E  is  screwed  to  the  end  of  the  spindle  and  is  provided  with 
a  stud  C  on  which  a  sliding  taper  bushing  B  is  located,  this 
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Tig.   11.     Box   Plat*  Forminc  Attachment  for  Vertical  Turret  Lathe 

hushing  being  forced  outward  by  the  action  of  the  coll  spring 
/)  so  that  the  location  of  the  work  from  the  taper  Is  always 
insured  even  though  there  may  be  slight  inaccuracies  between 
the  taper  and  the  faced  end  of  the  casting.  The  screws  O  are 
used  to  draw  the  work  back  against  the  finished  face  of  the 
plate  and  also  to  act  as  drivers. 

This  attachment  Is  considerably  different  from  the  one  Il- 
lustrated in  Fig.  6,  as  It  Is  not  necessary  to  disconnect  the 
Inngituilinnl  ferd-screw  In  order  to  put  it  Into  use.  A  cast- 
iron  base  Q  Is  located  on  the  front  of  the  cut-off  slide,  and  Is 
(nngUPd  on  Its  under  side  to  fit  the  tec-slot,  being  held  down 
nn  the  finished  surface  by  screws  and  shoes  In  the  slots.  The 
upper  portion  of  this  Imsc  Is  dovetailed  to  fit  the  under  side 
of  the  sliding  portion  ,V,  and  is  provided  with  an  adjustable 
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taper  gib  to  take  care  of  wear.  The  forward  part  of  the  slid- 
ing member  is  slotted  to  receive  the  tool  K  which  is  round- 
nosed  for  the  reason  stated  previously,  and  a  steel  block  L 
acts  as  a  cover  plate  and  a  medium  to  receive  the  holding- 
down  screws.  The  outer  end  of  the  bracket  arm  M  contains  a 
hub  or  boss  in  which  is  located  the  stud  which  forms  a  bear- 
ing for  the  cam  roll  N,  this  roll  being  of  tool  steel  hardened 
and  ground.  An  oiler  is  provided  at  T  as  in  the  previous 
instance. 

A  cast-iron  bracket  R  is  fastened  to  the  ways  and  over- 
hangs them  to  a  considerable  extent  at  the  front  of  the  ma- 
chine, but  being  well  ribbed  at  S  the  rigidity  is  not  im- 
paired. On  a  finished  pad  at  the  upper  part  of  the 
bracket,  the  two  plates  0  and  P  are  located,  and  these  con- 
trol the  shape  of  the  surface  to  be  formed,  one  of  them, 
however,  giving  the  form  while  the  other  acts  simply  as 
a  guard.  In  connection  with  the  forming  of  the  irregular 
surface,  the  turret  tools  are  used  to  finish  out  the  pocket, 
one  of  these  tools  J  in  the  boring-bar  H  being  shown  at 
work  in  the  illustrations.  A  device  of  this  kind  is  very 
good  for  work  not  requiring  a  high  degree  of  accuracy, 
but  slight  variations  and  ridges  in  the  machined  surface 
are  apt  to  appear  from  time  to  time  because  the  roll  will 
fluctuate  between  the  forming  plate  and  the  guard.  If  a 
coil  spring  is  provided  of  sufficient  strength  to  keep  the 
roll     in     positive     contact     with,    the     cam     at     all     times. 


Tig.    12.     Forming    Attach.Tieiit    for    Vertical    Turret    Lathe 

the  action  of  the  attachment  can  be  made  perfectly 
satisfactory. 
Overhead  Forming  Attachment  for  a  Horizontal  Turret  Lathe 
A  departure  from  the  methods  generally  used  is  shown  in 
Pig.  8,  the  attachment  in  this  instance  being  used  in  the 
vertical  plane  instead  of  the  horizontal.  This  attachment 
was  made  over  thirty  years  ago  and  although  it  has  been 
subjected  to  considerable  abuse  during  this  time  it  is  still 
In  existence,  and  not  only  that,  it  is  in  working  order  and  In 
use  on  the  average  about  three  months  in  the  year.  It  has 
been  repaired  a  number  of  times,  and  slight  changes  have 
been  made  in  it,  but  it  is  still,  to  all  Intents  and  purposes, 
the  same  attachment  that  was  originally  made. 

The  steel  forging  A  has  been  previously  partly  machined, 
and  it  is  located  for  the  operation  shown  by  the  shoulder  B 
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and  its  adjacent  face,  a  special  faceplate  C  being  utilized  for 
holding  the  work.  Three  hook-bolts  are  employed  for  clamp- 
ing the  piece,  one  of  these  being  indicated  at  D  in  the  Illus- 
tration. Attention  is  called  to  the  manner  in  which  these 
hook-bolts  are  backed  up  by  the  lug  so  that  there  is  no  danger 
of  springing  them  when  set  up  on  the  work.  The  tool  E  by 
which  the  exterior  of  the  work  is  machined  is  carried  in  a 
slot  on  the  sliding  member  F,  and  is  held  in  place  by  the 
square-head  set-screws  in  the  steel  cap  which  is  screwed  to 
the  sliding  member.  A  hardened  and  ground  steel  roller  E 
is  mounted  on  a  stud  on  the  front  of  the  slide  and  this  fol- 
lows a  form  cut  on  the  edge  of  the  steel  plate  H  by  which 
the  desired  contour  is  produced.  A  box-section  bracket  N  is 
screwed  to  the  finished  surface  of  the  spindle  cap  0  by  the 
screws  P,  and  to  this  the  forming  plate  is  attached.  A  pilot 
L  is  placed  at  the  forward  end  of  the  bracket  in  order  to  ob- 
tain greater  rigidity,  and  this  enters  a  split  boss  M  on  the 
fixed  member  G  which  fits  the  turret  dovetail  and  is  gibbed 
thereto  by  the  angular  gib  R.   The  surface  of  the  sliding  mem- 
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ber  r  is  a  nice  sliding  fit  on  the  back  of  the  steel  forming 
plate  and  assists  in  stiffening  the  entire  mechanism  as  the 
thrust  of  the  tool  carries  it  against  the  plate  and  prevents 
vibration,  by  giving  it  a  solid  surface  to  slide  upon.  The 
sliding  member  F  is  dovetailed  at  S  and  T  to  fit  the  member 
G  and  is  furnished  with  a  taper  gib  T  for  adjustment.  lu 
order  to  insure  a  positive  contact  between  the  roll  and  the 
forming  plate  at  all  times  a  stiff  coil  spring  is  pocketed  in  a 
recess  between  the  two  members,  and  a  means  of  adjustment 
is  provided  in  the  screw  Q  so  that  the  desired  compression 
can  be  obtained  with  little  trouble.  The  operation  of  the  de- 
vice is  obvious,  but  attention  is  called  to  the  fact  that  the 
thrust  of  the  cut  tends  to  carry  the  roll  against  the  forming 
plate  instead  of  in  a  contrary  direction,  so  that  the  contour 
is  always  positively  insured. 

Simple  Formlngr  Attachment  for  a  Vertical  Turret  Lathe 

In  the  application  of  forming  attachments  to  the  vertical 
turret  lathe  and  vertical  boring  mill,  due  consideration  must 
be  given  to  the  fact  that  these  machines  are  generally  used 
for  work  of  the  heavier  variety,  and  that  as  a  consequence 
all  attachments  are  subjected  to  greater  stresses  because  of 
the  heavier  cuts  which  are  naturally  taken  on  these  machines. 
In  view  of  these  facts  it  is  well  to  make  all  fixtures  and  de- 
vices of  such  section  that  the  factor  of  safety  will  be  ample 
to  take  care  of  both  use  and  abuse. 

A  very  simple  arrangement  for  forming  an  irregular  con- 
tour is  illustrated  in  Fig.  9,  the  work  A  being  of  cast  steel 
which  has  been  partially  machined  in  a  previous  operation. 
A  centering  plug  of  steel  is  fitted  at  C  to  the  center  hole  in 
the  table,  and  is  finished  at  B  to  the  size  of  the  previously 
machined  hole.  The  work  is  slipped  onto  the  stud  until  the 
finished  face  of  the  large  end  of  the  hub  rests  on  the  top  of 
the  table.  A  set  of  three  U-straps  D  are  used  to  hold  the  work 
down  on  the  table,  by  means  of  the  tee-bolts  F  which  enter 
the  tee-slots  in  the  table,  the  outer  ends  of  the  clamps  being 
supported  by  wood  blocks  E.  The  tool  L  is  of  the  round-nosed 
variety  previously  mentioned,  and  is  held  by  the  screws  in 
the  side  head  turret.  In  opposition  to  the  tool  is  a  roll-holder 
K  which  Is  provided  with  a  hardened  steel  roller  J.  A  tool- 
holder  G  of  the  regular  type  furnished  with  these  machines 
Is  used  as  a  support  for  the  forming  plate  H  which  is  so  pro- 
portioned as  to  generate  the  desired  form  when  its  edge  is  in 
contact  with  the  roller  in  the  side  head.  It  must  always  be 
borne  in  mind  that  the  outline  of  the  formed  plate  must  be 
such  that  it  will  cause  the  center  of  the  roll  to  travel  through 
the  path  required  on  the  finished  work,  as  indicated  by  the 
dotted  line  0  in  the  illustration.  Boring-bars  M  and  N  are 
used  in  this  same  setting  of  the  work  to  rough-  and  finish- 
bore  the  pocket  bearing  at  the  upper  end  of  the  work. 

Much  depends  on  the  operator  in  using  a  device  of  this 
kind,  for  unless  he  is  particular  to  keep  the  roll  in  positive 
contact  with  the  plate  the  resulting  work  will  not  be  satis- 
factory. With  a  reasonable  amount  of  care,  however,  ex- 
cellent results  can  be  obtained  with  this  type  of  forming  de- 
vice, and  as  it  is  comparatively  inexpensive,  it  may  be  used 
in  many  cases  where  the  expense  of  a  more  complicated  ar- 
rangement would  not  be  permissible. 

Another  Simple  Forming  Attachment  for  the  Vertical 
Turret  Lathe 

Another  simple  and  inexpensive  attachment  Is  shown  in 
Fig.  10,  yet  the  application  in  this  case  is  entirely  different 
from  that  shown  in  Fig.  9.  In  the  previous  case  the  roll  was 
held  in  the  side  head,  while  in  this  instance  it  is  the  formed 
plate  which  Is  so  held. 

The  work  A  Is  held  In  Its  rough  state  by  the  Inside  of  the 
rim  In  the  jaws  B,  and  Is  supported  on  the  buttons  C  which 
strike  the  under  side  of  the  casting  web.  The  tool  D  which 
gonerntea  the  contour  li«,  ns  usual,  of  the  round-nose  variety, 
and  Is  carried  In  the  side  head.  On  the  other  side  of  the  side 
head  turret  the  forming  plate  K  Is  clamped  by  means  of  the 
set  screws  shown,  an  additional  precaution  against  slipping 
being  provided  In  the  shoulder  J.  which  brings  up  against  the 
shoulder  In  the  turret.  The  roll  holder  H  in  this  Instance  Is 
held  In  a  regnlar  tool-bolder  F  In  the  main  head  turret.  The 
boring-bar  shown  at  A'  Is  used  for  boring  the  tapered  hole 
after  the  forming  has  been  ncrompllshed. 


In  operation,  the  main  head  is  locked  securely  in  the  posi- 
tion shown  in  the  illustration,  the  roll  being  in  the  position 
with  relation  to  the  side  head  shown  by  the  lower  dotted 
circle,  and  the  tool  just  ready  to  start  at  the  top  of  the  casting. 
The  forming  plate  in  the  side  head  is  held  in  contact  with 
the  roll  in  the  main  head  and  the  down-feed  started,  the  tool 
taking  the  position  shown  by  the  arrow,  and  the  roll  changing 
its  position  In  relation  to  the  forming  plate  as  indicated  by 
two  dotted  circles,  the  dotted  line  L  indicating  the  path  of 
the  roll.  This  arrangement  is  open  to  the  same  objections  as 
that  shown  in  Fig.  9  but  can  be  made  to  do  good  work  pro- 
viding reasonable  care  is  used  in  this  operation. 
Box  Plate  Forming  Attachment  for  the  Vertical  Turret  Lathe 

The  work  A  shown  in  Fig.  11  Is  in  Its  rough  state  and  Is 
held  tor  the  operation  of  forming  and  machining  by  the  in- 
side of  the  flange  in  the  special  jaws  B,  these  jaws  being 
keyed  to  the  sub-jaws  of  the  table  by  tne  keys  C.  A  round- 
nose  tool  D  is  used  to  generate  the  contour,  the  tool  being 
held  during  the  operation  in  the  side  head  of  the  machine 
A  special  roll-holder  E  is  fastened  on  the  upper  side  of  the 
side  head  by  the  regular  screws,  and  has  a  shoulder  which 
thrusts  against  the  head  so  that  no  change  of  location  can 
occur  during  the  progress  of  the  work.     A  special  holder  L 
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has  a  shank  J  which  enters  the  main  head  turret  hole,  and 
Is  prevented  from  turning  by  the  pin  K.  The  plate  O  Is  of 
steel  and  is  screwed  to  the  face  of  the  holder  and  doweled 
In  position.  Its  lower  contour  being  such  as  to  produce  the 
desired  form  on  the  work.  The  lower  plate  H  acts  as  a  guard 
and  prevents  the  tool  from  dropping  too  low  and  gouging  Into 
the  work. 

This  device  Is  operated  partly  by  hand  feed  and  partly  by 
power,  the  roll  F  being  forced  against  the  upper  cam  surface 
by  the  operator.  The  tools  A'  and  P  In  the  tool-holders  M  and 
O  arc  used  for  roughing  out  and  finishing  the  inside  work  on 
the  casting  as  well  as  boring  the  hole.  For  work  not  requir- 
ing a  very  high  degree  of  accuracy,  a  plate  cam  of  this  sort 
with  Its  attending  guard  gives  very  good  results. 

Another  Formlnii  Attnrhnient  for  the  Vertical  Txirret  Lnthe 

In  order  to  obtain  the  greatest  efficiency  from  a  machine  of 

this  type  It  Is  highly  desirable  to  keep  both  the  main  head 

and  side  head  In  operation  a,-*  continuously  as  possible.     The 

forming   attachments   which   have   been   shown   for   this   ma- 
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chine  have  all  been  open  to  the  objection  that  one  of  the 
heads  was  inoperative  during  the  forming  operation.  In  the 
arrangement  shown  in  Fig.  12  the  attachment  is  a  special  one 
supplied  by  the  Bullard  Machine  Tool  Co.,  manufacturer  of 
the  vertical  turret  lathe,  and  being  independent  of  either 
head  it  allows  both  to  be  used  simultaneously.  The  work  A 
is  held  by  the  inside  of  the  lower  flange  in  the  special  jaws 
B.  The  round  nose  tool  C  is  held  in  the  side  head  turret  as 
shown  in  the  illustration.  A  tee-slot  K  is  cut  along  the  full 
length  of  the  ram,  and  in  this  slot  a  special  stud  containing  a 
roll  L  may  be  moved  into  any  position  required  by  the  work 
in  hand.  The  forming  plate  M  is  supported  at  each  end  on 
the  rods  0  and  N  which  are  vertically  adjustable  in  brackets 
fastened  to  the  bed  of  the  machine.  The  required  form  P  is 
cut  in  the  plate,  and  the  side  head  down-feed  being  thrown 
into  engagement  the  roll  L  follows  the  slot  in  the  plate, 
thereby  causing  the  tool  C  to  follow  the  line  indicated  by  the 
arrow. 

While  this  operation  is  in  progress  the  boring-bar  D  in  the 
main  head  turret  may  be  used  to  bore  the  surfaces  Indicated 
by  the  arrows,  and  the  tools  6  and  J  In  their  respective  tool- 


Fig.    16.     Forming    Attachmont    for    Vertical    Boring    Mill 

holders  F  and  H  can  also  be  utilized  for  facing,  so  that  there 
is  no  lost  time  necessary  when  this  device  Is  being  used. 
Formingr  Attachment  for  a  Tire  Core 
Another  attachment  which  allows  the  independent  use  of 
both  heads  simultaneously  is  shown  in  Fig.  13,  the  work  in 
this  instance  being  a  tire  core  of  chilled  cast  iron.  The  oper- 
ation of  this  device  is  just  the  opposite  of  the  usual  forming 
attachment,  for  the  roll  0  is  held  stationary  in  a  slot  P  of 
the  plate  Q.  This  plate  is  supported  at  each  end  by  the  rods 
S  and  B  which  are  adjustable  vertically  in  brackets  on  the 
bed  of  the  machine.  A  forming  plate  T  is  located  on  the  side 
head  ram  and  is  held  In  any  desired  position  by  tee-bolts 
which  enter  the  slots  V  in  the  ram.  It  will  be  noted  that 
the  form  of  this  plate  appears  to  be  such  that  it  will  not  pro- 
duce the  work  shown,  but  if  it  be  remembered  that  the  plate 
moves  while  the  roll  stands  still  the  matter  will  be  more 
easily  understood.  In  using  the  device  the  operator  keeps 
pressure  on  the  roll  by  means  of  the  down-feed  crank  on  the 
side  head,  being  careful  that  positive  contact  is  kept  at  all 
times.  The  tool  F  in  a  special  length  tool-holder  G  roughs 
out  the  grooves  in  the  core.  The  tool  J  in  the  holder  H 
rounds  the  corners;  the  tool  K  in  holder  L  finishes  out  the 
bevel  groove;  and  tool  N  in  holder  M  makes  the  fillet.    Atten- 


tion is  called  to  the  fact  that  the  work  A  is  set  up  on  small 
steel  blocks  C  and  is  gripped  by  the  inner  rim  in  the  jaws 

B.  The  final  finishing  for  the  first  operation  on  the  core  is 
done  by  the  sweep  tool  B,  the  machine  being  reversed  during 
this  operation  in  order  to  take  advantage  of  the  slight  spring 
which  this  reversal  gives,  so  that  the  action  in  sweeping  is 
somewhat  similar  to  that  of  a  goose-neck  tool  and  gives  a 
very  smooth  contour  to  the  work  and  a  mirror-like  finish  per- 
fectly free  from  chatter. 

Forming-  Attachment  for  a  Tire  Mold 
The  work  shown  at  A  in  Fig.  14  is  a  tire  mold  of  larger 
diameter  and  more  complicated  structure  than  the  one  pre- 
viously illustrated  in  Fig.  5.  The  forming  attachment  used 
for  this  work  is  the  same  as  that  shown  in  Fig.  13  but  its 
application  is  somewhat  different.  The  work  itself  is  held  by 
the  inside  in  the  jaws  B,  a  driver  C  being  cast  on  the  inside 
of  the  rim  in  order  to  relieve  the  jaws  of  some  of  the  strain 
incident  to  holding  a  piece  of  this  character  under  very 
severe  machining  conditions.  A  special  round-nose  tool  D 
is  used  to  rough  out  the  mold  cavity,  the  form  of  which  is 
controlled  by  the  contour  of  the  plate  X.  This  plate  is 
mounted  on  a  supplementary  one  Z  which  is  secured  in  po- 
sition by  the  screws  Y  in  the  side  head  ram  tee-slots.  The 
plate  Zi  is  supported  by  rods  as  in  the  former  instance,  one  of 
these  being  shown  at  Z...  The  roll  W  follows  the  contour  X 
and  is  supported  in  the  slot  Z^  as  in  the  preceding  case.  A 
sweep  tool  V  is  used  to  finish  out  the  mold  cavity  after  re 
versing  the  machine,  as  on  the  core  work.  The  tool  f  in  a 
special  holder  H  roughs  out  the  angular  pocket  where  it  is 
shown  at  work,  and  the  tool  G  cuts  out  the  recess  at  the  outer 
portion  of  the  mold.  The  tool  K  in  the  holder  J  sizes  the 
groove  In  the  angular  pocket  while  U  in  the  holder  S  trims 
up  the  angular  sides.  The  pointed  tool  T  is  used  as  a  marker 
at  the  bottom  of  the  mold  cavity.  The  tools  R  and  2V  in  the 
holders  Q  and  L  rough  and  finish  the  clincher  portion  of  the 
mold,  while  the  facing  tool  M  finishes  the  shoulder  of  the 
recess. 

Forming  Attachment  for  a  Vertical  Boring  Mill 
The  application  of  forming  attachments  for  machines  of 
this  character  are  somewhat  unusual  but  are  nevertheless 
needed  on  certain  classes  of  work  or  when  other  machines  in 
the  shop  are  so  tied  up  that  they  cannot  be  spared.  The  work 
A  shown  in  Fig.  15  is  a  center  for  a  Mallet  locomotive  piston 
head,  and  is  held  by  the  outside  in  the  jaws  B  being  sup- 
ported at  three  points  on  raising  buttons  C.  A  round-nose 
tool  E  is  held  in  the  regular  holder  F  which  is  placed  in  the 
ram  G  of  the  right-hand  head.  Two  brackets  L  and  M  are 
gibbed  to  the  upper  and  lower  rails  as  shown.  These  brackets 
carry  a  plate  K  which  is  cut  out  at  J  to  the  form  required  to 
generate  the  desired  contour.  A  stud  screwed  into  the  ram 
supports  the  roll  H  which  bears  against  the  edge  of  the  plate 
and  causes  the  tool  to  take  a  similar  path. 

Another  Forming-  Attachment  for  a  Vertical  Boring-  Mill 
When  forming  is  required  in  a  vertical  plane  and  the  work 
is  to  be  done  on  a  vertical  boring  mill  it  becomes  necessary 
to  disconnect  the  horizontal  feed-shaft  on  the  ram.  A  special 
nut  is  required  for  this  purpose  somewhat  on  the  principle 
of  a  lathe  lead-screw  nut.  The  work  shown  at  A  in  Fig.  16 
is  an  example  of  a  piece  which  requires  this  change  in  the 
machine.  The  work  is  held  by  the  inside  of  the  lower  flange 
in  the  jaws  B  and  is  supported  at  three  points  on  the  buttons 

C.  A  special  bracket  K  is  mounted  on  the  upper  and  lower 
rails  of  the  machine  and  on  this  bracket  the  forming  plate  J 
is  fastened  by  means  of  screws  and  dowels.  The  plate  is  cut 
out  to  the  form  H  which  controls  the  path  of  the  tool  D 
through  the  medium  of  the  roll  G.  A  bracket  L  is  attached 
to  the  ram  by  means  of  the  screws  M  and  the  end  of  the 
bracket  is  slotted  at  N  to  allow  the  rapid  removal  of  the  stud 
on  which  the  roller  G  Is  mounted.  An  attachment  of  this 
kind  can  be  readily  applied  to  nearly  any  standard  make  of 
boring  mill  and  will  give  very  satisfactory  results  if 
properly  used. 

Great  care  must  be  used  In  designing  brackets  tor  heavy 
work  of  this  character.  They  must  be  made  of  very  heavy 
construction  so  that  all  chance  for  vibration  will  be 
eliminated. 
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THE   RIGHTS   OF  SPECIAL   MACHINERY 
BUILDERS 

In  building  special  machinery  the  manufacturer  is  often 
confronted  by  a  question  of  commercial  ethics.  He  is  called 
upon,  for  example,  to  build  a  special  machine  based  on  ideas 
furnished  by  his  customer,  but  in  working  out  the  design  the 
builder  usually  develops  a  number  ot  additional  ideas  of  his 
own.  Later  he  may  be  approached  by  a  competitor  of  the 
first  customer,  who  wants  a  special  machine  built  for  similar 
work.  To  what  extent  is  he  justified  in  using  the  ideas  em- 
ployed in  the  first  machine  when  building  the  second  one? 

If  the  complete  drawings  and  all  the  ideas  for  the  first 
machine  were  furnished  by  the  customer,  the  builder  would 
certainly  have  no  right  to  construct  an  identical  machine  for 
a  competitor;  but  that  is  seldom  the  case.  Builders  of 
special  machinery  are  more  than  anything  else  developers  of 
Ideas  in  connection  with  their  product,  and  in  the  building 
of  machines  for  one  customer  they  necessarily  gain  experi- 
ence which  may  be  used  greatly  to  the  advantage  of  another. 
To  what  extent  this  experience  may  be  legitimately  employed 
In  the  construction  of  such  machinery  is  a  question  upon 
which  makers  of  special  machinery  and  those  who  order  it  do 
not  quite  agree. 

Perhaps  the  rights  of  the  builder  may  be  more  easily  de- 
fined by  comparing  him  with  an  employe  who  gains  a  great 
deal  of  valuable  experience  when  engaged  on  special  work. 
It  Is  quite  evident  that  after  changing  his  position  he  will 
make  use  of  that  experience  for  another  employer,  and  It  Is 
conceded  that  such  use  Is  a  natural  right.  Is  not  the  builder 
of  special  machinery  In  a  similar  poalllon?  Has  he  not  the 
right  to  use  the  experience  gained  working  for  one  customer 
In  the  building  of  machines  later  for  others;  If  not,  where 
should  the  line  be  drawn? 

•     •     • 

BALL  AND  ROLLER  BEARINGS  IN  LIGHT 
MACHINERY 
rinll  and  rollrr  bearing.'*  are  used  In  machinery  almost  unl- 
Teronlly  for  the  purpose  of  reducing  the  trlrtlonnl  resistance 
and  thus  Increasing  merhnnlcnl  emclency.  Hut  they  may  be 
applied  to  light  machines  for  another  Important  purpose — to 
eliminate  the  necessity  for  frequent  lubrication.  The  bMr- 
Ings  of  light  machines  used  In  homes  and  offlces  are  generally 
neglected,  oiling  being  Irregularly  done.     If  oiled  too  much. 


the  bearings  are  likely  to  become  dirty  and  gummed,  causing 
undue  friction.  Cleaning  the  bearings  is  a  dirty,  disagree- 
able job,  out  of  keeping  with  the  surroundings  of  the  home  or 
office,  and  is  generally  put  off  as  long  as  possible. 

Office  appliances,  dictating  machines,  adding  machines, 
typewriters  and  other  machines  used  in  the  office  which  have 
no  rapidly  moving  parts  could  advantageously  be  provided 
with  ball  bearings  mounted  in  sealed  races.  If  the  races  were 
filled  with  vaseline  or  other  heavy  lubricant,  the  bearings 
running  at  slow  speed  could  be  operated  indefinitely  with- 
out damage.  Machines  thus  equipped  would  never  require  oil- 
ing, and  seldom  cleaning,  during  their   working  life. 

The  idea  is  slowly  gaining  ground  that  oiling  machinery 
is  not  necessarily  a  function  that  must  be  performed  by  an 
attendant.  This  is  noticeable  in  the  design  of  high-speed 
engines,  turbines,  machine  tools,  etc.  In  high-speed,  heavy 
machines  of  these  types,  lubrication  is  effected  by  systems  of 
pipes  and  circulating  pumps  which  insure  copious  supplies  of 
cool  oil  to  the  bearings.  The  use  of  anti-friction  bearings 
in  light  machinery  for  the  purpose  of  eliminating  the  trouble 
ot  lubricating  the  bearings  is  but  another  logical  application 
of  the  idea  ot  saving  labor  and  insuring  uniform  and  de- 
pendable lubrication.  The  mechanic  may  be  inclined  to 
sneer  at  the  idea  of  building  machines  with  no  provision  for 
lubrication,  but  the  practical  business  man  who  has  had  ex- 
perience in  the  sale  and  maintenance  of  such  appliances 
knows  that  neglect  is  practically  universal,  and  having  to 
face  the  fact,  it  is  better  to  provide  against  it  by  making 
bearings  "neglect-proof." 

*     •     • 

RATIONAL  PUNCH  AND   DIE  DESIGN 

The  development  of  sheet-metal-working  tools  has  played 
an  important  part  in  modern  manufacturing  methods,  but 
there  is  still  room  for  improvement,  especially  in  the  appli- 
cation of  the  knowledge  acquired.  It  is  practically  impos- 
sible to  find  definite  information  on  some  phases  of  sheet- 
metal  working.  It  is  true  that  certain  manufacturing  con- 
cerns have  collected  considerable  information  on  this  sub- 
ject, but  few  have  put  this  matter  into  such  shape  that  it 
can  be  used  as  a  rational  working  basis  to  eliminate  costly 
experimenting  when  something  new  comes  up.  General 
formulas  have  been  developed  for  determining  the  approxi- 
mate amount  of  reduction  in  the  drawing  of  shells  and  cups; 
but  the  results  obtained  vary  with  different  metals,  and  ex- 
perimental designs  are  necessary  to  obtain  satisfactory  re- 
sults. Diemakers  believe  that  there  are  conditions  In  this 
branch  ot  metal-working  which  defy  analysis,  and  "experi- 
ence" seems  to  them  to  be  the  only  reliable  guide.  This  Is 
not  creditable  to  the  sheet-metal-working  industry,  consider- 
ing its  Importance  and  the  Urge  savings  that  might  be  made. 

The  ductility  of  the  material  to  bo  worked,  commonly  re- 
ferred to  as  hardness,  is  an  important  factor.  When  the  kind 
ot  material,  its  hardness  and  elastic  limit  are  known,  the 
other  data  required  for  rational  design  should  readily  be 
deduced  from  practice.  The  available  hardness  testing  de- 
vices have  not  been  used  to  an  extent  that  their  usefulness 
may   warrant. 

An  Improvement  which  could  be  made  In  punch  and  die 
design  is  the  standardization  of  certain  parts.  There  Is  no 
apparently  valid  reason  why  certain  parts  of  ordinary  press 
tools  such  as  bolsters,  die  pins,  bushings,  punches,  stops,  trip- 
ping and  feeding  devices  could  not  be  made  to  standard  shapes 
with  resulting  reductions  In  first  costs.  Now  each  designer 
apparently  works  to  his  own  Idea^i,  the  result  being  a  multi- 
plicity of  designs  throughout  the  sheet-metal  Industry,  some 
of  which  arc  low-priced  and  efficient  while  others  are  In- 
efficient and  costly. 

The  literature  on  punch  and  die  work  Is  by  no  means  com- 
plete. Many  articles  have  been  published  descriptive  of 
punch  and  dio  design,  some  ot  them  Interesting  and  valuable, 
but  the  lack  of  material  dealing  with  fundamental  principles 
and  analysis  Is  apparent.  More  analytical  articles  dealing 
with  basic  principles  are  needed,  and  fewer  articles  describ- 
ing specific  examples  of  design.  MAciiiNrnY  has  undertaken 
to  compile  available  data  and  will  publish  the  results  of  In- 
vestigations In  a  series  of  articles  now  In  preparation. 
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THE    FIELD    FOR    MACHINE    TOOLS    IN    SOUTH    AMERICA    AND    METHODS    OF    OBTAINING    ORDERS 


MANY  American  machine  tool  manufacturers  seem  in- 
clined to  dismiss  possibilities  of  trade  in  South 
America  with  a  more  or  less  contemptuous  shrug;  a 
few,  on  the  other  hand,  think,  or  at  least  talk,  in  an  exagger- 
ated fashion  of  the  wonderful  prospects  awaiting  them  in  that 
part  of  the  world.  The  truth  of  the  matter  is  that  there  is 
undoubtedly  an  attractive  and  regular  market  for  many  of 
our  commoner,  simpler  tools  in  the  principal  South  American 
countries,  while  the  gradual  development  of  others  of  those 
countries  is  bound  to  come  sooner  or  later,  as  native  indus- 
tries expand,  internal  communications  are  promoted,  and 
population  increases.  As  those  markets  exist  today,  there  are 
certain  peculiar  features  affecting  possible  trade  in  machine 
tools  which  it  is  important  to  understand,  because  they  af- 
fect the  methods  of  cultivating  that  trade,  differentiating 
them  in  some  respects  from  other  markets  with  which 
American  tool  builders  are  perhaps  more  familiar.  But,  be- 
fore we  go  any  farther,  we  may  well  stop  to  remind  ourselves 
of  a  number  of  misapprehensions  which  are  provokingly 
widespread  just  now. 

First,  there  is  no  lack  of  ships  to  South  American  mar- 
kets. Any  manufacturer  who  has  machinery  or  anything 
else  to  send  will  have  no  difficulty  in  finding  a  ship  to  take 
them.  Ships  are  leaving  New  York,  Mobile,  New  Orleans 
and  the  Pacific  Coast  ports  with  usual  regularity,  and  reach- 
ing every  seaport  of  commercial  importance. 

Second,  the  theory  that  we  must  give  the  "long  credits," 
which  the  Germans  are  said  to  have  done,  has  been  thor- 
oughly discredited,  and  most  people  now  know  that  these 
long  credits  were  in  the  great  majority  of  cases  nothing 
more  than  ordinary  drafts  at  ninety  days'  sight,  paper  which 
any  American  house  of  good  standing  can  sell  for  cash  to 
foreign  exchange  bankers,  now  as  heretofore,  with  only  this 
complication:  because  of  the  disruption  of  the  international 
exchanges  following  the  outbreak  of  war  in  Europe,  a  certain 
degree  of  patience  may  be  required  in  finding  those  particu- 
lar banks  offering  to  handle  the  paper  on  advantageous 
terms.  Some  of  the  bankers  who  in  normal  times  have  been 
seeking  this  business  have  now,  for  reasons  of  their  own, 
or  for  reasons  beyond  their  control,  curtailed  their  business 
with  Latin  markets.  It  is  true,  of  course,  that  in  exceptional 
cases  machine  tools,  like  other  products,  have  been  sold  on 
more  liberal  terms,  ranging  up  to  possibly  five  or  six  months' 
credit,  but  with  the  Germans  or  the  English,  or  any  other 
nation,  terms  of  this  sort  have  been  exceptional,  and  have 
been  granted  only  in  cases  and  under  conditions  where 
Americans  as  well  as  Europeans  are  willing  and  glad  to  of- 
fer similar  accommodation. 

Third,  machine  tool  makers,  more  than  any  other  class  of 
American  manufacturers,  have  to  depend  on  catalogues, 
printed  matter,  photographs,  specifications,  and  proposals. 
You  cannot  take  a  sample  of  a  lathe  along  with  you  in  a 
trunk  when  you  go  to  visit  Latin-American  prospects;  so  a 
good  deal  of  the  advice  so  liberally  offered  to  American  ex- 
porters as  to  the  impossibility  of  doing  business  in  Latin 
markets  in  any  other  way  than  through  a  traveling  salesman 
may  be  disregarded  by  machine  tool  houses.  They  must  de- 
pend largely,  but  not  exclusively,  on  advertising  and  on 
correspondence. 

Finally,  while  the  acknowledged  economic  embarrassments 
of  certain  South  American  governments  undoubtedly  may, 
for  the  moment,  operate  to  restrict  immediate  purchases, 
American  manufacturers  in  this  line,  above  all  others,  have 
to  look  to  the  future,  to  make  plans  for  the  days  bound  to 
come  before  long  when  purchases  of  new  equipment  will  be 
Imperative.  No  buyer  of  machine  tools  in  Latin  America  or 
in  any  other  part  of  the  world  will  or  can  place  orders  with 


BY  B.  OLNEY  HOUGHt 

unknown  manufacturers,  or  for  tools  which  he  has  never 
heard  of  or  has  not  had  an  opportunity  of  studying  thor- 
oughly. Hence,  because  prospects  are  distinctly  encouraging 
in  the  principal  South  American  republics,  especially  those 
of  the  East  Coast,  it  is  emphatically  the  part  of  the  progres- 
sive and  aggressive  manufacturer  to  take  immediate  steps 
to  let  possible  buyers  and  users  of  the  tools  he  manufactures 
know  all  about  them,  to  impress  these  prospects  duly  with 
the  peculiar  qualities  and  advantages  of  the  tools  offered. 
The  maker  cannot  wait  until  the  identical  day,  the  very  week 
or  month,  when  the  tool  will  be  required. 


*  For  other  articles  on  South  Amerlcau  trnrte  see  "South  American  Trade 
Conditions"  in  the  Februar.v.  1915,  number  ot  Machinery,  and  "The  niKht 
Way  of  Obtaining  Foreign  Trade"  and  ■•Estol>Ushn)ent  ot  American  Bank- 
ing  Facilities   in   South   America,"    November,    1014. 
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The  Field  for  Machine  Tools 
It  is  not  to  be  denied  that  in  some  of  the  markets  we  are 
now  considering  business  is  likely  to  be  occasional,  rather 
than  regular,  and  it  is  the  user  of  tools  more  frequently  than 
the  tool  merchant  who  is  the  buyer.  While  at  two  or  three  of 
the  principal  towns  of  Brazil,  at  Buenos  Aires  and  a  few 
other  points,  there  are  established  merchants  doing  a  regular 
business  in  machine  tools,  possibly  carrying  some  of  the  com- 
moner forms  in  stock,  yet  the  greatest  field  for  the  machine 
tool  manufacturer  is  with  the  actual  users  of  tools,  chief 
among  them  the  railway  shops.  There  are  railways  of  more 
cr  less  importance  in  every  one  of  the  South  American  re- 
publics. Some  ot  them  have  fairly  big  shops,  employing  as 
many  as  1500  or  2000  hands  each.  If,  in  some  instances,  the 
railways  are  of  small  account,  perhaps  having  only  forty  or 
fifty  hands  to  a  shop,  yet  all  use  machine  tools,  need  new 
ones  from  time  to  time,  and,  with  the  growth  of  territories 
which  they  serve  and  the  extension  of  their  lines,  must  con- 
template every  now  and  then  new  shops  or  the  enlargement 
of  old  ones. 

There  are  some  rather  important  shipyards  in  South 
America.  There  are  also  mines  of  all  sorts  and  sizes,  and 
everywhere  electric  light  and  power  plants.  There  are  sugar 
mills  in  some  territories  which  have  to  maintain  their  own 
little  machine  shops.  Everywhere  there  are  boiler  shops  and 
general  repair  shops,  and  technical  schools  which  have  some 
of  the  commoner  tools  in  their  shops  and  want  to  know  all 
about  all  sorts  of  tools.  The  rapid  and  continuous  growth 
in  the  use  of  automobiles  and  motor  boats  is  contributing  in 
important  degree  to  the  increased  demand  by  repair  shops 
for  suitable  tools.  On  the  other  hand  it  is  not  to  be  denied 
that  the  boiler  and  machine  shops,  which  of  course  must 
exist  in  every  community  of  the  least  importance,  are  (in 
the  great  majority  of  cases)  exceedingly  small  and  boast 
little  more,  perhaps,  than  a  forge  and  a  foot  power  lathe. 
Moreover,  the  supremely  ignorant  and  unskilled  labor  which 
they  can  command,  may  retard  for  some  time  the  introduc- 
tion of  more  complicated  machinery. 

Granted  the  primitive  character  of  the  overwhelming  pro- 
portion of  so-called  machine  and  repair  shops  throughout 
South  America,  none  the  less  the  continent  remains  an  im- 
portant and  promising  field  for  up-to-date  machine  tools. 
The  railways  alone,  in  their  construction  work  and  in  their 
repair  shops,  require  in  the  aggregate  a  considerable  number 
of  tools.  Most  of  those  that  have  thus  far  been  installed 
come  from  the  United  States.  British  tools  are  a  close 
second  to  us,  partly  because  of  the  nationality  of  the  rail- 
ways' engineering  forces  or  the  character  ot  the  financing 
of  the  companies.  In  recent  years  Germany  has  been  making 
increased  and  successful  efforts  to  secure  a  part  of  this 
trade.  For  the  moment  Germany  can,  of  course,  do  nothing, 
and  whatever  the  result  of  the  war  in  Europe  may  be,  it 
seems  quite  certain  that  for  some  time  after  the  war  the 
many  South  American  railways  which  are  virtually  con- 
trolled by  Englishmen  will  not  look  with  especial  favor  on 
tools  from  Germany. 

South  American  Railways 
Each   one  of  the  following  railways  must  have  at  least  % 
repair  shop,  and  many  of  them  maintain  larg(j  QpnstructloQ 
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shops  at  various  points.  In  the  Argentine  Republic  there 
are  two  government  railways.  J'ourteen  other  lines  are  con- 
trolled by  companies  most  of  which  have  headquarters  in 
London.  The  operating  headquarters  of  all  but  three  or  four 
are  located  in  Buenos  Aires.  At  Rio  de  Janeiro  are  the  head- 
quarters of  eleven  steam  railways  and  seven  electric  rail- 
ways. Headquarters  for  twenty-four  other  steam  roads  and 
about  four  electric  roads  are  found  at  other  points  in  the  re- 
public of  Brazil.  In  Uruguay  there  is  one  American  railroad 
and  one  partly  American;  five  others  are  English  companies; 
of  two  native  steam  roads  one  belongs  to  the  government. 
The  only  important  electric  line  is  owned  by  a  German  firm. 

Chile  boasts  1979  miles  of  government  railway  and  1937 
miles  belonging  to  fifteen  private  companies.  There  are  elec- 
tric tramways  in  Valparaiso,  Santiago  and  Concepcion.  In 
Peru  there  are  nine  steam  railways  owned  by  the  Peruvian 
Corporation  and  no  less  than  nineteen  other  lines,  some  of 
them  short,  of  from  three  to  sixty  miles.  The  railway  shops 
in  connection  with  these  Peruvian  lines  employ  all  the  way 
from  40  to  400  men  each.  Electric  tramways  are  confined  to 
the  city  of  Lima.  Paraguay's  railways  are  said  to  be  in  the 
hands  of  British  companies.  There  is  but  one  electric  line. 
Four  steam  railways  in  Ecuador  are  all  owned  by  the  govern- 
ment. Private  companies  control  two  electric  tramways.  In 
Colombia  there  are  six  companies  operating  steam  railways. 

In  Venezuela  there  are  ten  different  companies  operating 
steam  roads,  three  of  them  around  Lake  Maracaibo.  Of  the 
principal  lines,  two  are  English  and  one  German.  A  rather 
curious  condition  exists  regarding  the  main  system  of 
Venezuela,  that  is  the  line  running  from  Caracas  to  Puerto 
Cabello,  which  is  divided  between  two  ownerships,  the  point 
of  division  coming  about  midway  of  the  line.  From  Caracas 
half  way  down  the  management  is  German;  from  Puerto 
Cabello  half  way  back,  joining  the  German  line,  the  road  is 
British. 

From  the  foregoing  It  must  by  no  means  be  assumed  that 
railway  shops  offer  the  only  opportunities  for  selling  machine 
tools  in  South  America.  As  has  already  been  intimated,  there 
are  numerous  other  shops  which  require  considerable  equip- 
ment, as  In  connection  with  steamship  lines  and  dock  works, 
for  example.  An  important  installation,  made  not  very  long 
ago  for  certain  large  interests  in  Brazil  by  the  company 
which  is  probably  acknowledged  to  be  the  largest  American 
builder  of  machine  tools,  is  an  example  of  what  Is  likely  to 
happen  In  other  South  American  republics. 
Obtaining  the  Orders 

The  question  of  how  to  secure  orders  from  these  users  of 
machine  tools  is  one  which  undoubtedly  will  chiefly  interest 
American  makers  who  would  like  to  obtain  a  share  of  the 
business.  Apart  from  the  railway  shops,  it  is  probable  that 
the  great  bulk  of  the  tools  required  by  other  shops  is  pur- 
chased through  local  concerns  of  the  description  usually 
characterized  as  "general  importers."  Merchants  of  this  sort 
bring  out  from  the  United  States  and  from  Europe  all  sorts 
of  supplies,  of  no  matter  what  description,  that  may  be  re- 
quired locally.  Accordingly,  local  machine  shops,  like  local 
boot  and  shoe  shops,  entrust  their  orders  for  foreign  goods 
to  the  bigger  local  merchants  who  make  Importing  their 
business.  It  may  follow  that  anything  but  a  good  technical 
description  of  what  is  wanted  reaches  the  American  sup- 
pliers, since  the  owners  and  mechanics  In  boiler  shops,  or 
other  small  Industries  requiring  n  new  tool  of  some  sort,  are 
themselves  neither  well  educated  nor  highly  trained,  while 
the  general  Importer  who  transmits  the  order,  often  to  a 
New  York  export  commission  merchant,  probably  does  not 
know  the  dlffrrenre  between  a  lalho  and  a  drill  press.  To 
some  extent  this  can  be  remedied  by  the  freer  dislrlbullon 
among  all  possible  buyers  of  properly  Illustrated  catalogues, 
which — It  goen  without  saying — ought  to  be  In  Spanish,  unles.^ 
they  are  to  go  to  Brazil,  whore  people  speak  Portuguese  and 
not  Spanl.qh;  but  It  la  not  desirable  to  attempt  to  trnnslnto 
the  ordinary  English  technical  dt-srrlptlon  of  a  tool  Into 
thone  languages.  The  American  innnufarturer  will  do  well  to 
r'-merober  the  iinBkllled.  untrained,  uneducated  chnrncfer  of 
the  men  who  buy  his  tools  as  well  ajt  the  men  who  operate 
them.     The  whole  deecrlptlon  of  a  tool  ought  to  be  of  the 


simplest,  most  elementary  character.  The  description,  no 
less  than  the  tool  itself,  ought  to  be  "fool-proof."  This  ap- 
plies, it  should  be  understood,  to  the  literature  intended  for 
native  perusal;  English  catalogues  will  answer  for  British 
engineers  of  railways  owned  in  Great  Britain. 
Advantatrea  ol  Local  SeUiner  Agents 

A  rather  large  proportion  of  the  various  railway  lines  are 
not  owned  or  controlled  by  native  interests,  but  are  either 
British  or  German  organizations.  This  may  bring  about  cer- 
tain complications  in  the  seeking  of  orders  for  shop  equip- 
ment required  by  these  roads.  Nevertheless,  as  all  of  them 
buy  their  equipment  on  tender,  very  often  tenders  for  com- 
monplace tools  are  locally  advertised.  In  such  cases  often  no 
more  than  sixty  days  is  allowed  for  the  receipt  of  otters.  In 
the  majority  of  instances,  this  precludes  the  possibility  of  an 
American  manufacturer  obtaining  specifications  and  return- 
ing bids  within  the  time  limit. 

This  is  one  reason  why  it  is  desirable  that  the  machine 
tool  manufacturer  be  represented  on  the  ground  by  a  com- 
petent local  agent.  It  may  not  be  necessary  to  add  that  there 
are  other  good  reasons  for  making  a  connection  with  a  local 
representative,  for  there  are  purchasing  agents  In  Latin 
America  who  resemble  some  in  other  parts  of  the  world.  In 
that  they  should  frequently  be  "visited"  and  "seen."  Govern- 
ment and  municipal  enterprises  can  usually  be  sold  in  no 
other  way  than  by  those  local  representatives  at  strategic 
points,  who  are  the  possessors  of  the  right  sort  of  acquaint- 
ances and  the  right  sort  of  diplomatic  ability,  to  make  offers 
for  the  American  manufacturer  in  the  right  way  and  be 
able  to  make  those  otters  within  the  time  limits  that  may  be 
set.  Such  connections  of  the  best  sort  may  often  be  secured 
without  the  necessity  of  a  personal  visit.  Advertising  and 
corresponding  may  be  very  effectively  utilized. 
Two  Ends  to  be  Worked 

The  fact  that  most  of  the  largest  railway  lines  in  South 
America  buy  the  largest  volume  of  their  supplies  through 
headquarters  in  London  virtually  means  that  the  manufac- 
turer who  wants  to  sell  them  his  tools  must  cultivate  both 
ends,  the  engineers  or  purchasing  agents  in  the  actual  field 
of  operation,  and  the  buying  agents  in  Europe.  This  does 
not  always  overwhelm  with  satisfaction  the  traveling  man 
whom  the  American  manufacturer  has  sent  to  get  orders  in 
South  America,  nor  does  it,  apparently,  pay  his  rather  heavy 
traveling  expenses.  He  may  have  worked  hard  and  cleverly 
with  the  people  he  has  met  at  the  operating  headquarters  in 
the  several  republics  and  may  not  have  sent  in  an  order  for 
a  single  tool;  but  it  he  has  worked  in  the  right  way,  and  has 
called  to  his  assistance,  while  he  was  on  the  ground,  the  beat 
local  representative  that  he  can  find,  he  may  easily  have  suc- 
ceeded in  Impressing  on  the  engineers  or  the  purchasing 
agents  of  the  large  companies,  the  peculiar  advantages  of  the 
tools  which  he  Is  ottering.  He  may  have  done  even  more,  as 
has  been  done  scores  of  times;  he  may  have  so  Impressed  his 
acquaintances  with  regard  to  his  tools  as  to  cause  certain 
requirements  to  be  Inserted  In  the  specifications  ot  tenders 
which  nobody's  tools  but  his  own  can  fill. 

The  advantages  of  a  personal  visit  to  the  South  American 
markets  by  the  machine  tool  manufacturer  or  by  some  thor- 
oughly competent  representative  are  evident  enough  from 
the  foregoing.  Yet  is  is  possible,  so  far  as  the  railways  are 
concerned,  that  orders  for  tools  as  the  result  of  such  a  visit 
win  bo  placed  by  I>ondon  offices  or  the  I>ondon  buying  agents 
for  the  South  American  roads.  The  manufacturer  who  thus 
attempts  to  cultivate  South  American  business  In  South 
America  should,  therefore,  follow  up  his  effort  by  providing 
suitably  strong  approach  to  the  Ixindon  people  from  whom 
orders  may  actually  come.  Existing  representatives  in 
Ix>ndon  ought  to  be  advised  to  cultivate  more  intimately  the 
competent  London  agencies  of  the  South  American  interests. 
Hut  the  rest  of  the  South  American  field  for  tools  must  by 
no  means  be  forgotten  or  neglected.  A  careful.  Intelligently 
(lovlse<l  rampaign  of  correspondenre  will  be  found  to  go  a 
long  ways,  even  without  the  help  of  a  traveling  salesman;  It 
will.  Indeed,  penetrate  farther  and  reach  more  prospects  than 
would  be  possible  to  any  traveler.  In  any  event,  machine 
tool  literature  for  South  America  Is  of  vital  Importance. 
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DIBS    AND    TOOLS    USED    FOB    MAKING    A    ROLLER    BEARING    CAGE    FROM    SHEET    METAL 


Tig.    1.     Evolution   of  Inner  and   Outer   Members   of  Bock  Roller  Bearing  Cage — Operations   performed   Complete   in  Punch  Press 


THE  making  of  a  roller  bearing  cage  from  sheet  metal  in 
the  punch  press  involves  some  unusual  methods  in  press 
•  working.  This  particular  roller  bearing  cage,  which  is 
patented  and  is  one  of  the  many  sizes  made  by  the  Bock 
Bearing  Co.,  Toledo,  Ohio,  is  shown  in  its  various  sequence 
of  operations  in  Fig.  1.  It  is  made  from  0.032  inch  bright 
strip  steel  and  is  completed  in  seven  operations.  The  dies 
and  tools  used  in  making  it  were  designed  and  built  by  the 
Acklin  Stamping  Co.,  Toledo,  Ohio,  who  also  makes  the  stamp- 
ings. This  cage  comprises  an  inner  and  outer  section, 
drawn   up   into   cone   shape   and  serrated   so   that   it  forms, 
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Fir.   2,     Sequence  of  Operations  on  Inner  and  Outer  Members  of 
Bock  Boiler  Bearing  Cage 

when  assembled,  the  retainer  for  the  tapered  rollers.  The 
cage  must  be  made  accurately  and  the  slots  through  which 
the  rollers  project  must  be  very  evenly  spaced.  This  cage 
Is  entirely  completed  in  the  punch  press,  not  one  other  ma- 
chining operation  being  necessary.  As  the  tools  for  making 
the  outer  and  inner  members  of  the  cage  are  identical  in  con- 
struction, only  those  for  making  the  outer  member  will  be 
Illustrated  and  described  in  the  following. 

The  Combination  Blanking  and  Cupping  Tools 
The  punch  and  die  for  performing  the  blanking  and  cup- 
ping operations,  which  is  of  the  inverted  type,  is  shown  in 
Fig.  3,  and  the  result  of  this  operation  is  shown  at  A.  Fig. 
1,  also  at  A,  B,  E  and  F,  in  Fig.  2.  The  die  part  A.  Fig.  3, 
of  this  combination  die,  is  a  composite  forging  made  from 
low-  and  high-carbon  steel  welded  together,  which  is  bolted 
to  the  cast-iron  base  B.  This  construction  is  commonly  known 
as  the  Ferracute  type.  As  is  usual  there  is  a  rubber 
pressure  pad  underneath  the  bolster  of  the  press  to  operate 
the  pressure  pad  C.  Particular  attention  should  bo  called  to 
the  air  holes  in  the  punch  and  die,  which  facilitate  the 
action  of  the  die  and  prevent  air  from  collecting  in  the 
stamping.  One  hole  is  located  on  the  top  of  the  plug  D  and 
two  are  in  the  knock-out  pad  in  the  punch  E. 

•  For  other  art 
Punch  Press"  In 
there  referred  to. 


Trimmlngr  the  Cup 
Before  performing  the  subsequent  operations  on  the  outer 
and  inner  cage,  it  is  necessary  to  trim  the  outer  edge  or 
flange  of  the  cup.  This  is  accomplished  with  the  punch  and 
die  shown  in  Fig.  4  and  in  section  in  Fig.  5.  Both  die,  and 
punch  in  this  case  are  composite  forgings;  that  is,  the  top 
part  of  the  trimming  die  A  is  of  high-carbon  steel,  whereas, 
the  lower  part  of  the  die  ring  is  of  wrought  iron.  It  will 
also  be  noticed  that  the  top  edge  of  the  die  is  sheared,  which 
assists  greatly  in  the  ease  of  trimming  this  blank.  The 
shear  is  about  1/32  inch  deep,  and  the  lands  about  %  to  % 
inch  wide.  Four  lands  are  provided  on  this  die.  This  is  an 
extremely  fast  cutting  punch  and  die  and  also  a  die  that  la 
easy  to  keep  sharp  and  in  repair.  The  two  hook  gages  B, 
Fig.  4,  regulate  the  position  of  the  blank  approximately,  and 
the  exact  position  is  determined  by  the  spring  pad  C  on  the 
bottom  of  the  punch.  The  cutters  D  shown  on  the  sides  of 
the  punch  are  worthy  of  note,  these  being  two  in  number. 
As  the  shells  are  trimmed,  the  scrap  is  forced  up  around  the 
punch  and  is  gradually  cut  into  two  pieces  which  separates 
it  and  allows  it  to  drop  clear  of  the  die.  These  knives  are 
of  crucible  steel,  hardened.  Fig.  5  gives  a  better  idea  of  the 
construction  of  this  punch  and  die,  and  upon  referring  to 
this  illustration  it  will  be  seen  that  the  lower  part  of  the 
trimming  die  is  soft  steel,  whereas  the  upper  part  is  high- 
carbon  tool  steel.  It  will  also  be  seen  that  the  spring  pad 
C  is  held  down  by  means  of  a  spring  surrounding  the  knock- 
out punch  E,  which  is  operated,  of  course,  by  a  bar  passing 
through  the  ram  of  the  press.  The  two  shearing  blades  are 
backed  up  by  the  punch  body,  and  are  held  in  place  by  cap- 
screws;  otherwise  the  construction  of  this  die  is  compara- 
tively simple.  The  results  of  the  trimming  operation  just 
described  are  shown  at  B  in  Fig.  1,  and  diagrammatlcally  at 
C  and  G  in  Fig.  2. 
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Final  Drawing-  and  Forminsr  Operation  Tools 
The  die  and  punch  for  performing  the  final  drawing  and 
forming  operations  on  the  inner  and  outer  cages  is  shown  in 
Fig.  6,  and  in  section  in  Fig.  7.  This  punch  and  die  not  only 
sets  the  taper  on  the  main  body  of  the  inner  and  outer  cages, 
but  also  edges  up  the  flange.  This  combination  of  the  two 
operations  is  not  generally  considered  good  practice,  but  in 
the  present  case  it  worked  out  very  well  and  has  saved  an 
extra  operation,  without  sacrificing  either  speed  or  ease  of 
upkeep  of  the  tool.  The  pressure  ring  A  operates  on  a  rubber 
pressure  pad  located  beneath  the  bed  of  the  machine  in  the 
regular  combination  die  manner.  Reference  to  Fig.  7  will 
show  the  construction  of  this  die  more  completely.  B  is  the 
die  shoe  carrying  the  forming  punch  C  that  is  surrounded  by 
the  pressure  ring  A.  the  latter  being  operated  by  a  rubber 
pad  beneath  the  press  acting  on  four  %-inch  by  4%-inch 
spring  pins.  The  forming  part  of  the  punch  is  held  to  the 
lower  member  of  the  die  by  the  '-s-inch  screw  indicated.  The 
outer  member  of  the  forming  punch  E  is  a  composite  forging, 
the  shank  being  of  machine  steel  and  the  lower  member  of 
tool  steel,  while  the  inner  member  is  a  tool  steel  forging  Ina- 
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chined  out  to  the  shape  of  the  fini.shed  pieces.  Screwed  to  the 
Inner  forming  pad  /•'  Is  a  knockout  plunger  O  which  Is  oper- 
ated by  a  rod  passing  through  the  ram  of  the  punch  press.  It 
will  also  be  noticed  in  this  case  that  particular  attention  has 
been  given  to  the  provision  of  air  holes  to  prevent  the  work 
from  being  distorted  and  to  facilitate  the  operation  of  the 
tools.  The  result  of  this  operation  on  the  outer  and  Inner 
cages  Is  shown  at  ('  In  Fig.  1,  and  at  D  and  //  in  Fig.  2. 
Serratlnir  or  Piercing  the  Outer  and  Inner  Catres 
Following  the  forming  of  the  outer  and  Inner  cages  Is  a 
series  of  piercing  operations.  The  first  operation,  which  Is 
shown  at  D  in  Fig.  1,  Is  n  comparatively  simple  one,  consist- 
ing In  cutting  an  elongated  slot  which  acts  as  a  Inraling  point 
for  the  subsequent  piercing  operations.  The  die  for  pcrfnrm- 
lag  the  serratlng  or  piercing  operations  on  the  Inner  and 
outer  cages  is  shown  In  Fig.  8.  This  Is  of  the  automatic  In- 
dexing type,  and  Is  of  rather  unique  design  The  center  shaft 
A   of  this  Indexing  fixture  Is  on  an  angle  with  the  bed  of  tho 


press  so  as  to  present  a  horizontal  surface  of  the  work  to 
the  cutting  edges  of  the  punch.  The  ratchet  B  is  operated 
through  the  universal  Joint  C  which  is  connected  to  the  ram 
of  the  press. 

In  operation,  when  the  press  is  tripped,  the  clutch  D  is  held 
in  engagement  by  means  of  the  bar  K.  so  that  the  punching 
is  continuous  until  the  required  number  of  slots  has  been 
cut.  Upon  the  completion  of  one  revolution  of  the  shaft  A. 
which  extends  entirely  through  the  mechanism,  the  pin  F  held 
in  disk  (1.  which  is  located  on  this  shaft,  comes  in  contact 
with  the  pawl  I,  tripping  the  bar  E  and  releasing  the  clutch, 
at  the  same  time  stopping  the  press. 

The  stamping  is  held  in  place  in  the  die  by  a  hinged  handle 
,/  and  a  latch  shown  at  the  front.  Provision  has  been  made 
in  the  interior  of  the  die  so  that  the  plugs  when  punched  out 
of  the  cups  pass  through  easily.  The  punch,  as  shown  at  K. 
is  provided  with  a  spring  stripper  L  to  strip  the  work  from 
the  punch  after  the  slot  has  been  cut.  The  punching  out  of 
these  slots  is  done  in  a  press  which  operates  at  250  revolu- 
tions per  minute,  or  250  strokes,  and  the  indexing  is  accurate 
within  0.003  inch.    This  accuracy  is  necessary,  not  so  much 


Fig.    6.      Final   Forming   Die    for    Roller    Bearing   Cage 

tor  the  sake  of  the  cup  itself  as  for  the  fact  that  in  the  fol- 
lowing piercing  operation  if  the  indexing  is  not  accurate  the 
parts  trimmed  out  will  not  be  cut  clean  and  will  hang  on  the 
stamping. 

The  next  operation  on  the  outer  and  inner  members  of  the 
cage  consists  in  cutting  out  half  circles  as  shown  at  F  in 
Fig.  1.  These  are  cut  out  with  a  die  of  the  ordinary  type,  all 
the  slots  being  cut  out  at  one  time.    The  last  and  final  opera- 


-zn — 


ionul    Elornlion   of   Final   Oravinfi   and    Forming   Dia 
lor    Rollor    B>-arin|r   Ca(r 


March,  1915 


MACHINERY 


549 


Fig.   8.     Automatic  Indexing  Piercing  Die  for  cutting  out  Slots 
to   give   Clearance   for   Rollers   in   Roller   Bearing   Cages 

tion  is  the  cutting  out  of  the  bottom  of  the  cages,  which  is 
shown  at  G  in  Pig.  1. 

After  the  cages  have  been  completed,  the  inner  cage  is 
dropped  into  the  outer  one,  the  proper  number  of  rolls  are 
put  In  place,  and  then  the  top  or  outer  part  of  the  cage  is 
wired  down  to  prevent  the  rolls  from  coming  out.  This  wir- 
ing is  done  by  dropping  the  assembled  cage  into  a  recess  in 
a  block  on  the  bolster  plate  of  a  light  press  and  using  a 
punch  which  has  a  recess  in  its  face  shaped  exactly  like  the 
curve  that  it  is  desired  to  produce.  The  operation,  of  course, 
is  very  simple,  and  this  finishes  the  work  on  the  cages,  which 
is  representative  of  the  press  work  turned  out  by  the  Acklin 
Stamping  Co.,  Toledo,  Ohio.  D.  T.  H. 

*     *     # 

EFFICIENCY  IN  THE  PURCHASE  OP 
MACHINERY* 

American  manufacturers  have  long  been  noted  for  their 
readiness  to  discard  workable  machinery  when  by  so  doing 
they  believed  they  could  reduce  costs  or  increase  output.  For 
various  reasons  such  action  has  not  always  resulted  in  the 
expected  economy,  the  reason  being  the  lack  of  proper  con- 
sideration of  the  requirements  before  buying  new  equipment. 
There  are  few  plants  to  be  found  in  which  all  machines  are 
of  the  most  suitable  type.  In  many  plants  flagrant  ex- 
amples of  hasty  purchase  are  numerous  enough,  and  often 
managers  buy  new  machines  to  replace  others  not  yet  worn 
out,  because  the  first  machines  were  absolutely  unfitted  to 
the  work  they  were  called  upon  to  perform. 

Efficiency  work,  to  many,  means  only  the  payment  of  a 
bonus  to  workmen  or  the  setting  of  standards  of  production 
for  men  and  equipment.  The  principles  of  efficiency,  how- 
ever, may  be  applied  with  even  greater  advantage  to  the  pur- 
chase of  new  machinery,  for  the  possibilities  of  obtaining  the 
best  results  from  any  plant  are  largely  dependent  on  the 
equipment  provided.  High  efficiency  in  the  purchase  of 
equipment  may  best  be  attained  by  placing  the  selection  of 
machinery  in  the  hands  of  a  committee  on  equipment,  to  con- 
sist of  the  works  manager  as  chairman,  the  purchasing 
agent,  superintendent,  master  mechanic,  efficiency  engineer, 
consulting  engineer,  and  foreman  of  the  department  for 
which  the  machine  is  to  be  provided.  Each  of  these  men  has 
a  different  point  of  view,  and  from  their  combined  ideas  the 
works  manager  will  be  able  to  decide  exactly  what  machine 
will  come  nearest  to  meeting  the  more  or  less  conflicting  re- 
quirements and  will  give  the  desired  output  for  the  lowest 
unit  costs.  *' 

When  the  choice  rests  with  but  one  or  two  men,  personal 
prejudices  for  or  against  certain  machines  gain  undue  power, 
or  the  first  salesman  to  get  the  ear  of  the  purchaser  may 
sway  his  judgment.     The  purchasing  agent  is  often  ready  to 
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accept  unsupported  statements  of  the  manufacturer  as  to 
performance,  if  the  first  cost  is  low.  The  superintendent  would 
be  attracted  by  machines  which  would  give  large  outputs  for 
low  direct  labor  costs  without  great  regard  to  first  cost, 
probable  life,  or  maintenance  charges.  On  the  other  hand, 
freedom  from  breakdowns,  cheap  maintenance,  and  simple 
power  requirements  would  especially  appeal  to  the  master 
mechanic.  The  foreman  may  furnish  the  most  practical  ideas 
of  all  as  to  what  the  machine  will  be  required  to  do,  and  his 
personal  knowledge  of  the  previous  machine  will  prove 
illuminating. 

If  an  efficiency  engineer  or  consulting  engineer,  or  both, 
are  on  the  staff  their  assistance  may  be  of  considerable 
value.  The  latter  should  have  knowledge  of  machine  design 
and  leisure  to  work  out  the  details  required,  which  the  other 
executives  do  not  have,  being  responsible  for  costs,  output, 
and  daily  supervision  of  the  plant  employes.  The  efficiency 
engineer,  from  his  familiarity  with  the  planning  depart- 
ment, will  know  the  capacity  needed  in  the  new  machine  to 
fit  into  the  general  production  scheme,  the  speed  at  which  it 
should  run,  the  attachments  required  for  the  operative's  as- 
sistance and  convenience,  and  where  it  should  be  located  to 
accord  with  present  or  proposed  plans  for  receipt  and  de- 
livery of  materials.  The  diversity  of  opinion  indicated  in 
the  foregoing  shows  the  advantage  of  utilizing  the  knowl- 
edge of  all  the  different  heads  of  departments  interested. 

The  principal  points  for  direct  consideration  by  the  com- 
mittee should  be: 

1.  Type  of  machine  required. 

2.  Proper  design  of  type  desired. 

3.  Capacity. 

4.  Class  of  operator  and  his  rate  of  pay. 

5.  Operation  costs — i.e.,  power,  oil,  and  supplies. 

6.  Life  of  machine — depreciation. 

7.  Price  of  machine. 

8.  Maintenance  costs. 

9.  Adaptability  to  other  work. 

10.  Cheapness  of  accessory  tools,   fixtures,  etc. 

11.  Installation  costs. 

12.  Floor  space  needed  and  its  yearly  value. 

13.  Safety   provisions    inherent   in   the   machine   or   possible 

to  supply. 

The  comparative  costs  per  unit  can  be  easily  computed  by 
adding  to  direct  labor  costs  the  indirect  costs  for  power, 
supplies,  maintenance,  rent,  depreciation,  and  interest  on  first 
cost  and  installation.  Divide  the  sum  by  the  estimated  pro- 
duction for  the  period  considered.  If  similar  machines  to 
those  under  consideration  are  in  use,  it  will  pay  to  see  them 
in  operation  if  possible.  Defects  may  appear,  and  estimated 
capacity   may  be   checked   up   with   actual   performance. 

A  further  consideration  which  comes  after  the  choice  of 
the  machine,  and  where  lack  of  forethought  may  occasion 
serious  waste,  is  the  proper  location  of  the  equipment.  We 
have  seen  parts  moving  through  a  shop  in  fairly  direct  course 
until  a  certain  operation  was  reached.  For  this  the  parts 
had  to  be  taken  to  the  floor  above  and  later  brought  back  to 
continue  through  the  shop.  A  workman  may  be  moved  from 
machine  to  machine  or  from  one  department  to  another,  but 
it  is  costly  to  relocate  machinery,  and  sometimes  the  cost  of 
doing  so  is  prohibitive.  It  is  therefore  better  to  plan  care- 
fully before  the  installation. 

The  location  of  the  machine  should  be  decided  with 
reference  to: 

1.  Logical  points  in  the  course  of  manufacture. 

2.  Distance  material  has  to   travel   from   preceding  and   to 

subsequent  operations. 

3.  Distance  power  has  to  be  transmitted. 

4.  Space  for  storage  of  material. 

5.  Lighting. 

A  common  error  is  the  placing  of  small  light  equipment, 
which  requires  a  small  amount  of  power  and  floor  space,  in 
a  location  suitable   for  heavy  and   powerful   machinery. 

Through  the  methods  outlined  above  the  manager  of  any 
plant  may  avail  himself  of  an  amount  of  knowledge  and  ex- 
perience which,  if  utilized  with  systematic  care,  will  prevent 
him  from  falling  into  the  errors  of  selection  which  are  still 
entirely  too  common.  They  will  further  enable  him  to  choose 
new  machines  and  so  locate  them  that  he  will  secure  the  de- 
sired output  for  the  lowest  unit  cost  at  the  logical  point  in 
the  course  of  manufacture. 


550 


MACHINERY 
PYROMETERS  FOR  SHOP  USE 


March,  1915 


FUNDAMENTAL    PRINCIPLES    GOVERNING    THE    DESIGN    AND    CONSTRUCTION    OF    ELECTRICAL    PYROMETERS 

BY  J-   M.  JOHNSON* 


WITHIN'  the  last  few  years,  the  importance  of  the 
pyrometer  has  greatly  increased  owing  to  its  exten- 
sive application  in  the  heat-treatment  of  steel,  and 
also  to  the  general  recognition  of  the  fact  that  a  more  uni- 
form product  can  be  turned  out  by  less  highly  skilled  men 
using  accurate  instruments  than  by  men  of  the  widest  experi- 
ence in  the  heat-treatment  of  steel  who  determine  tempera- 
tures by  the  "color"  method.  Furthermore,  pyrometers  are  the 
means  of  saving  expense  due  to  loss  of  work  through  over- 
heating, and  the  consumption  of  an  unnecessary  amount  of 
fuel  to  obtain  a  desired  result.  In  several  commonly  used 
types  of  pyrometers,  the  accuracy  of  the  results  obtained  with 
the  instruments  are  dependent  upon  the  way  in  which  they 
are  used.  But  as  many  foremen  and  others  engaged  in  the 
heat-treatment  of  steel  often  know  relatively  little  of  the 
underlying  principles  upon  which  the  instruments  that  they  use 
operate,  such  men  fail  to  obtain  the  degree  of  accuracy  of 
which  the  pyrometers  are  capable.  As  a  result,  the  instru- 
ments are  blamed  where  the  real  cause  of  complaint  Is  at- 


temperatures  to  be  worthy  of  mention.  The  only  really 
practical  instrument  yet  devised  is  the  one  to  be  described, 
which  operates  on  the  thermo-electric  principle. 

Different  Thermo-couples  and  the  Fundamental  Principles 
of  the  Thermo-couple 
When  two  dissimilar  metals  are  held  in  contact  and  the 
point  of  contact  is  heated,  a  small  current  of  electricity  Is 
generated,  and  in  most  cases  the  magnitude  of  this  current  Is 
proportionate  to  the  intensity  of  the  temperature.  As  an  ex- 
ample, when  an  iron  and  a  copper  wire  are  twisted  together 
and  welded  and  the  Junction  A.  Fig.  1,  is  heated,  a  current  of 
electricity  is  generated  due  to  the  difference  of  temperature 
between  the  hot  junction  A  and  the  cold  Junctions  B  and  C. 
The  greater  this  difference  in  temperature  between  A,  B 
and  C,  the  greater  the  voltage  generated.  Any  two  unlike 
metals  when  twisted  together  and  welded  will  generate  an 
electromotive  force  when  heated,  but  they  may  not  be  suit- 
able for  the  couple  of  a  pyrometer:  first,  because  some  com- 
binations of  metals  do  not  give  as  high  an  electromotive  force 
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tributable  to  the  Ignorance  of  the  workman.  Realizing  the 
importance  of  this  condition,  it  is  felt  that  the  following 
article  describing  the  fundamental  principles  of  the  design 
and   use  of  pyrometers   will   be  of  value  to  many  readers  of 

MAflirNERT. 

A  Brief  History  of  Pyrometers 
By  pyrometer  we  mean  an  instrument  used  to  measure 
temperatures  over  500  degrees  F.  Perhaps  the  first  Instru- 
ments made  use  of  as  pyrometers  (if  they  may  be  called 
such)  were  the  Selger  cones  which  were  made  from  clay 
and  placed  In  a  furnace  whose  temperature  was  to  be  ascer- 
tained. These  cones  would  soften  and  bend  over  when  the 
temperature  for  which  they  were  calibrated  was  attained. 
They,  of  course,  were  of  little  use,  as  they  did  not  sliow 
whether  the  temperature  was  rising  or  falling,  and  when 
once  used  were  rendered  useless.  Another  early  form  of 
pyrometer,  now  used  to  some  extent  (the  copper  bomb)  con- 
sists of  a  vessel  of  water  with  a  low  range  thermometer  In 
It.  A  copper  ball  of  known  weight  Is  placed  in  the  furnace 
whose  temperature  Is  to  be  measured,  and  after  leaving  the 
copper  ball  In  the  furnace  long  enough  to  acquire  the  same 
temperature  as  the  furnace,  It  la  rjulckly  transferred  Into  the 
vessel  of  water.  The  Increase  In  the  temperature  of  the  water 
li  noted,  and  by  reference  to  the  table  supplied  by  the  maker 
of  the  pyrometer,  the  temperature  of  the  furnace  Is  obtained. 
Other  types  of  heat  gages  could  be  mentioned,  but  very  few 
of  them   are   practical   enough   for   the   measurement   of  high 
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Tig.   3.     Coil  of  Suspen- 
sion Typo  of  Prrojnoter 

as  other  couples;  and  second,  because  some  metals  do  not 
have  a  melting  point  that  is  high  enough  to  make  them 
useful.  The  requirements  of  a  good  thermocouple  are:  first, 
a  high  melting  point  of  the  elements;  second,  the  ability  to 
generate  as  large  an  electromotive  force  as  possible,  and 
an  electromotive  force  which  will  increase  as  nearly  as  pos- 
sible in  direct  proportion  to  rise  in  temperature  In  order 
to  obtain  a  uniform  scale;  and  third,  constancy  of  couples 
throughout  their  life. 

To  meet  all  these  requirements  we  find  that  our  choice  of 
metals  Is  cut  down  to  a  comparatively  small  number. 
Platinum  and  platinum  rhodium  is  a  thermocouple  largely 
used.  One  wire  Is  pure  platinum  and  the  other  platinum 
alloyed  with  10  per  cent  of  rhodium.  This  couple  Is  what  is 
known  as  the  Le  Chatelior  couple,  and  is  considered  a  stand- 
ard when  received  with  a  certificate  giving  the  millivolts  cor- 
responding to  degrees  of  temperature.  This  certificate  is  Is- 
sued by  the  maker  and  can,  for  a  small  fee,  be  certified  by 
the  Bureau  of  Standards  at  Washington,  D.  C.  The  objection 
to  this  couple  for  everyday  shop  u.ie  is  Its  high  cost  and  the 
.^niall  olectroniotivp  force  generated,  which  amounts  to  only 
17  mllllvolls  (0.017  volt)  when  the  Junction  A,  Fig.  1,  is 
heated  to  3000  degrees  F.  and  the  ends  B  and  C  are  at  32 
degrees  F.  This  couple.  In  common  with  other  couples,  ab- 
sorbs gases  rapidly  and  becomes  very  brittle,  causing  it  to 
break  easily  after  some  months  of  use.  If  it  Is  not  properly 
protected.  The  electrical  resistance  of  the  couple  Is  also 
very   high,   and    being   nearly    a   pure   metal   couple    Its   tern- 
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perature  coefficient  is  very  high,  which  is  an  objection  in 
shop  use,  as  will  be  explained  later;  although  in  the 
laboratory  it  is  undoubtedly  the  recognized  standard  where 
the  proper  conditions  can  be  had  for  its  use. 

Tbe  Instrument  or  Millivolt  Meter 
This  is  the  name  given  to  the  instrument  which  measures 
the  small  voltage  generated  by  the  thermo-couple,  and  which 
is  calibrated  to  read  in  degrees  P.  or  C,  as  the  case  may  be. 
As  before  stated,  the  voltage  generated  by  the  thermo-couples, 
even  with  the  strong  base  metal  couples,  is  only  a  few  thou- 
sandths volt,  so  that  a  very  sensitive  instrument  is  re- 
quired to  record  it.  There  are  two  distinct  types  of  milli- 
volt meter  movements  in  use,  i.e.,  the  "suspension  type"  and 
the  "pivoted  type,"  and  as  regards  their  electrical  construc- 
tion they  are  quite  similar,  differing  only  in  their  method  of 
supporting  the  moving  element  carrying  the  pointer.  Both 
types  have  five  distinct  parts,  namely,  the  magnet,  moving 
coil,  pointer,  scale  and  control  springs  (or  suspension).  The 
magnet  is  generally  of  U-shaped  design,  as  shown  at  A  in  Fig. 
2,  and  has  two  pole  pieces  B  fastened  to  its  ends.  The  pole 
pieces  are  accurately  bored  out,  and  a  round  core  C  is  sup- 
ported in  this  space.  The  core  is  somewhat  smaller  than 
the  opening  of  the  pole  pieces,  thereby  leaving  an  annular 
opening  in  which  the  coil  D  moves.  The  purpose  of  the  core 
C  is  to  shorten  the  path  for  the  magnetic  lines  of  force,  ren- 
dering the  in- 
strument more 
sensitive  and 
aiding  in  keep- 
ing the  strength 
of  the  magnet 
constant. 

Fig.  3  shows 
the  moving  coil 
and  suspension 
G.  The  coil 
generally  c  o  n  - 
sists  of  an  alum- 
inum frame, 
wound  with 
copper  wire,  the 
frame  serving 
the  double  pur- 
pose of  support- 
ing the  wire 
and  suspension 
sockets  /,  and 
also  renders 
the     Instrument 

"dead  beat,"  due  to  the  Foucault  currents  generated  in 
it.  The  suspension  type  of  movement  is  the  only  movement 
that  is  practical  for  use  with  a  platinum  couple,  because  it 
is  possible  to  make  this  type  of  movement  very  sensitive  to 
small  voltages,  which  is  necessary  with  this  couple.  The  dis- 
advantage of  the  suspension  type  of  instrument  for  shop  use 
is  that  it  must  rest  on  a  very  solid  foundation  and  it  is  not 
a  portable  instrument  in  the  true  sense.  It  must  be  accur- 
ately leveled  up  before  using,  and  it.  is  quite  fragile  due  to  the 
thinness  of  the  suspension.  It  also  has  a  rather  long  damp- 
ing period,  i.e.,  when  using  it  with  a  number  of  couples  by 
means  of  switches,  it  takes  an  appreciable  time  for  the  pointer 
to  become  steady  to  indicate  the  correct  temperature.  As  a 
laboratory  instrument,  however,  and  for  very  accurate  check- 
ing purposes,  when  properly  handled,  it  is  a  very  satisfactory 
instrument.  Fig.  4  shows  the  most  common  method  of  se- 
curing the  suspension  G  and  lower  lead  spring  J;  this  spring 
exerts  no  torque  on  the  moving  coil,  but  merely  serves  to  lead 
in  the  current.  The  top  suspension,  in  which  the  coil  hangs, 
acts  as  control  and  lead-in  for  the  current. 

The  pivoted  instrument,  as  the  name  implies,  has  the  coll 
supported  in  jewel  bearings  instead  of  on  the  suspension. 
The  current  is  led  into  the  moving  coil  by  means  of  two  flat 
spirally  wound  phosphor-bronze  springs  shown  at  A  in  Fig. 
5,  which  serve  as  the  control  and  also  for  leading  the  current 
into  the  moving  coil  of  the  instrument.  The  pivots  B  are 
of  hardened  steel  and  rest  on  sapphire  Jewels.     This  type  of 
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movement  is  generally  the  one  adopted  for  shop  pyrometers 
on  account  of  its  ruggedness  and  quickness  in  coming  to  rest. 
After  connecting  to  any  one  of  several  couples  it  can  be  lo- 
cated in  any  position  and  needs  no  leveling.  The  pivoted  type 
instrument  is,  however,  only  practical  in  connection  with 
the  base  metal  couples  (base  metal  couple  meaning  couples 
that  are  not  platinum)  on  account  of  the  greater  voltage 
generated  by  the  base  metal  couples  giving  more  power.  At 
this  point  it  may  be  well  to  mention  that  suspension  instru- 
ments are  termed  high-resistance  instruments,  while  pivoted 
instruments  are  termed  low-resistance  instruments.  Suspen- 
sion instruments  generally  have  an  Internal  resistance  any- 
where from  200  to  1000  ohms,  while  the  pivoted  instrument 
has  a  resistance  of  only  from  5  to  15  ohms.  The  effect 
of  this  difference  in  resistance  will  be  discussed  under  the 
following  heading. 

Leads  and  Switching-  Devices 
By  leads  is  meant  the  wires  that  carry  the  current  from 
the  thermo-couple  to  the  instrument.  In  all  cases  the  length 
of  lead  that  is  supplied  by  the  maker  should  never  be  cut  or 
lengthened,  except  when  used  with  the  suspension  type  of  in- 
strument where  the  resistance  is  equal  to  500  or  600  ohms  as 
stamped  on  the  scale  of  the  instrument.  In  the  case  of  an 
instrument  having  500  or  600  ohms  resistance,  the  addition  of 
200   or  300   feet  of   wire   will   not  introduce   any  appreciable 

error.  As  an  ex- 
ample, suppose 
we  have  a  sus- 
pension instru- 
ment and  that 
on  its  scale  or 
on  the  certifi- 
cate sent  with 
it,  it  Is  stated 
that  the  instru- 
ment has  a  re- 
sistance of  500 
ohms;  and  that 
the  leads  that 
were  supplied 
are  not  long 
enough  to  reach 
to  some  solid 
foundation.  We 
could  safely  add 
200  feet  of  No. 
14  B.  &  S.  gage 
copper  wire,  be- 
cause this  wire 
has  a  resistance  of  only  0.005  ohm  per  foot  double,  which 
for  200  feet  would  be  200  X  0.005  =  1  ohm.  This  introduces 
an  error  in  the  reading  of  the  pyrometer  of  only  0.2  per  cent, 
which  at  1500  degrees  F.  would  mean  that  the  instrument 
reads  low  by  3  degrees  F.,  and  for  shop  use  this  would  be  a 
negligible  error.  On  the  other  hand,  with  a  low-resistance 
pivoted  type  of  instrument  having  only  10  ohms  resistance, 
if  we  should  add  200  feet  of  No.  14  B.  &  S.  copper  wire  having 
1  ohm  resistance,  we  would  have  an  error  of  10  per  cent.  At 
1500  degrees  F.,  that  would  equal  an  error  of  150  degrees  that 
the  instrument  would  read  low. 

The .  above  examples  also  hold  for  the  length  of  thermo- 
couples used  on  the  suspension  instrument.  It  does  not 
matter  much  whether  the  thermo-couple  is  shorter  or  longer 
than  originally  supplied  with  the  instrument,  but  with  a  low- 
resistance  instrument  it  Is  important  that  the  thermo-couple 
be  kept  within  12  inches  of  the  original  length  as  supplied 
by  the  maker,  for  the  reasons  stated.  In  some  makes  of  In- 
struments called  high-resistance,  it  is  found  that  they  have 
an  internal  resistance  of  only  100  ohms,  or  even  less.  It  Is, 
of  course,  evident  that  shortening  or  lengthening  the  leads 
will  cause  an  appreciable  error  with  an  instrument  of  this 
class.  Also,  on  an  instrument  having  about  100  ohms  resist- 
ance and  using  a  platinum  couple,  it  is  important  to  expose 
the  same  length  of  couple  to  the  heat  at  all  times  on  account 
of  the  temperature  coeflScient  of  the  couple  before  mentioned. 
Platinum,  In  common  with  all  pure  metals,  changes  Its  re- 
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Fig-.    6.     Diagram    showing   Arrangement   of   Double 

Pole  Switches  used  to  connect  Several  Couples 

with    one    Instrument 
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sistance  with 
change  of  tem- 
perature, the 
change  equal- 
ing approximate- 
ly 0.002  ohm 
per  degree  per 
ohm,  or  it  about 
doubles  its  re- 
sistance  for 
every  500  de- 
grees F.  rise  in 
temperature.  To 
illustrate  h  o  w 
this  may  affect 
the  accuracy  of 
a  so-called  high- 
resistance  i  n  - 
strument,  the 
actual  resistance  of  which  is  only  100  ohms,  consider  an 
instrument  with  24  inches  of  couple  exposed  to  the  heat  in 
the  furnace,  12  inches  of  the  platinum  couple  having  a  re- 
sistance of  0.5  ohm  at  room  temperature.  At  1500  degrees 
F.  this  resistance  is  increased  to  1500  X  0.002  X  0.5  =  1.5 
ohm.  The  instrument  will  read  1.5  per  cent  low  at  this  tem- 
perature if  its  scale  has  been  drawn,  taking  into  account  the 
heating  of  12  inches  of  the  couple.  The  base  metal  couple  is 
practically  a  zero  coefficient;  therefore  it  can  be  heated  any 
length. 

Switchiniir  Devices 

Several  thermo-couples  are  often  used  with  one  in- 
strument; therefore,  .some  switching  device  must  be  used, 
which  in  most  cases  consists  of  a  double  pole  switch  or  a 
rotary  switch.  Connections  to  double  pole  switches  are  made 
as  shown  in  Fig.  6,  while  connection  to  a  rotary  switch  Is 
made  as  illustrated  in  Fig.  7.  Switches  should  be  kept  clean 
and  bright,  and  this  is  especially  important  on  low-resistance 
systems.  Where  a  furnace  is  so  large  that  two  or  more 
thermo-couples  are  required,  the  double  pole  switch  gives 
the  best  results  on  account  of  the  fact  that  the  rotary  switch 
has  one  common  point  of  connection  to  all  thermo-couples 
and  it  is  almost  impossible  to  thoroughly  insulate  the  thermo- 
couples, stray  currents  between  the  thermo-couples  themselves 
being  liable  to  cause  a  considerable  error.  The  rotary  switch 
is,  however,  more  desirable  than  the  double  pole  switch  where 
two  or  more  furnaces  each  having  one  thermo-couple  are  in- 
dicating on  one  instrument,  as  it  is  possible  to  take  readings 
faster  and  it  shows  at  a  glance  which  furnace  is  switched  on- 
to the  instrument. 

The  Cold  End  of  the  Couple 

The  cold  end  is  the  name  given  to  the  points  where  the 
couple  ends  and  the  conducting  wires  are  soldered  on,  B  and  C 
being  the  cold  end  of  the  couple  shown  in  Fig.  1.  The  in- 
strument, as  already  mentioned,  measures  in  millivolts  (0.001 
volt)  and  Its  scale  has  been  marked  to  indicate  directly  In 
degrees  of  temperature.  The  number  of  millivolts  obtained 
from  the  couple  depend  upon  the  difference  of  the  tempera- 
ture between  the  Junction  A.  Fig.  1,  and  the  cold  end  B-C. 
For  example,  suppose  the  junction  A  is  at  a  temperature  of 
1500  degrees  F.  and  the  cold  end  B-C  has  a  room  temperature 
of  75  degrees  F.  The  difference  is  1425  degrees,  and  assuming 
that  we  get  50  millivolts  for  this  difference,  where  the  50 
millivolt  point  should  come  on  the  scale  we  find  marked  1500 
degrees  F.,  which  Is  the  correct  temperature  of  the  furnace, 
providing  the  Instrument  has  been  callbriited  for  a  cold 
end  temperature  of  ".I  degrees.  When  the  wire  Is  diflconnected 
from  the  instrument,  the  pointer  should  stand  at  75  degrees, 
which  Is  at  the  beginning  of  the  scale.  Should  we  now  raise 
the  temperature  of  the  cold  end  to  100  degrees  F.,  our  dif- 
ference between  the  hot  end  and  cold  end  which  was  1425 
degrees  Is  now  only  1400  degrees,  and  the  number  of  millivolts 
generated  la  less  In  direct  proportion,  causing  the  Instru- 
ment to  rend  only  1475  degrees  f..  while  the  furnace  Is  still 
at  1500  degrres,  thus  giving  an  error  of  25  degrees  that  the 
Instrument  reads  low.  To  conclusively  demonstrate  the  cor- 
rectnesR  of  the  preceding  explanation:  should  we  heat  the  hot 
Janctton  A  and  the  cold  end  B-C  to  the  same  temperature  we 


Tig.  8.    Cross-section  of  Steam  Jacket  for  mai 
taining  a  Constant  Cold-end   Temperature 


would  get  no  in- 
dication on  the 
instrument,  be- 
cause the  tem- 
perature differ- 
rnce  would  be 
zero,  which 
gives  us  no  gen- 
e  r  a  t  e  d  milli- 
volts. 

The  high-re- 
s  is  t  a  n  c  e  plat- 
inum couple  in- 
strument, known 
as  the  "Le 
Chatelier"  p  y  - 
rometer,  is  as  a 
rule  calibrated 
for    a    cold    end 


temperature  of  32  degrees  F.,  which  is  the  temperature  of 
melting  ice.  It  can  be  readily  seen  by  observing  the  scale  of 
an  instrument,  at  what  point  the  cold  end  is  to  be  kept.  In 
the  case  of  the  high-resistance  instrument  just  mentione<l. 
the  pointer  comes  to  rest  at  32  degrees,  which  is  generally 
marked  in  small  figures  on  the  scale.  In  using  this  instru- 
ment for  obtaining  actual  indications  of  temperature,  it  is 
necessary  to  provide  a  vessel  containing  a  little  water  and 
chopped  ice,  and  immerse  the  cold  end  in  the  ice  water. 
The  commercial  shop  instrument,  or  the  low-resistance  type, 
is  generally  calibrated  tor  a  cold  end  temperature  of  75  de- 
grees F.,  it  being  assumed  that  75  degrees  is  a  fair  average 
temperature  in  a  shop;  but  in  many  cases  it  is  found  im- 
practicable to  go  far  enough  away  from  the  furnace  with  the 
cold  end  to  obtain  a  uniform  temperature  of  75  degrees. 
Therefore,  some  means  of  keeping  the  cold  end  temperature 
constant  is  desirable.  Many  schemes  for  doing  this  have 
been  tried,  such  as  the  use  of  water  jackets  and  burying  the 
cold  end  in  the  ground,  which  of  course  is  all  right  if  one 
is  certain  that  the  temperature  docs  not  vary  greatly;  but  one 
of  the  surest  ways  of  taking  ciire  of  the  cold  end  is  to  place 
it  in  boiling  water,  which  can  be  done  by  using  a  chamber 
made  from  a  pipe  having  a  cap  screwed  on  the  top  and  bot- 
tom, and  a  copper  well  closed  at  one  end  extending  down  into 
this  pipe.  The  outside  pipe,  as  shown  in  Fig.  8,  should  have 
a  small  Inlet  and  an  outlet.  Steam  can  now  be  connected  to 
the  lower  pipe,  which  will  condense  inside  of  the  chamber, 
and  very  little  of  the  steam  will  escape  through  the  top 
pipe,  thus  maintaining  a  uniform  cold  end  temperature  of  212 
degrees  F.  Now,  to  adjust  the  instrument  to  correspond  to 
this  cold  end  temperature,  all  we  have  to  do  is  to  s«t  the 
pointer  at  212  degrees  on  the  scale  when  the  leads  are  dis- 
connected. This  is  accomplished  by  a  zero  adjuster  that  is 
found  on  most  instruments.  If  the  instrument  is  not  pro- 
vided with  a  zero  adjuster,  the  cover  may  be  taken  off,  and 
on  the  movement  there  will  be  found  a  cross  piece  shown  at 
A  In  Fig.  9,  having  a  clip  li  on  if  to  which  the  spring  A.  Fig. 
5,  is  soldered.  Molding  this  clip  are  one  or  two  little  screws 
shown  at  C  in  Fig.  fl.  To  adjust  the  pointer  to  212,  loosen 
the  two  screws  C  and  move  clip  I!  until  the  pointer  stands  at 
212  degrees  F.  Of  course  while  doing  this  the  leads  to  the 
Instrument  should  be  dlsconnectinl.  If  we  now  insert  the 
cold  end  Into  the  steam  Jacket,  when  steam  Is  going  through, 
the  Instrument  will  be  correct  as  far  as  the  cold  end  tempera- 
ture Is  concerned,  and  will  stay  correct  as  long  as  the  steam 
Is  flowing  through  the  steam  Jacket. 

Methods  ot  locHtlni;  the  Thermo-couple  In  n  Fumnce  nnd 
how  It  should  be  Protected 
The  base  metal  couple — the  one  that  Is  best  adapted  for 
shop  use  Is  generally  made  up  of  two  wires  having  a  di- 
ameter of  about  %  Inch,  so  that  the  couple  is  quite  rugged. 
It  Is  generally  Insulated  by  winding  each  one  of  the  wires 
with  asbestos  thread  and  afterward  painting  II  with  some 
cement  composed  of  alundum,  or  carborundum  and  silicate  of 
Bodn.  The  couple.  Insulated  as  described.  Is  then  placed  In 
a  %-lnch  Iron  pipe,  which  Is  supposed  to  go  Into  the  furnace. 
In  most  cases,  however,  and  especially  in  the  case  of 
pyrometers    used     In     high-temperature    annealing    furnaces. 
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Fig.  9 
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Fig.  9.     Adjustment  on  Move- 
ment for  setting  for  Proper 
Cold-end  Temperature 


Fig.    10.     Method   of  checMng      Fig. 
"Shop  Couple"   against 
"Standard  Couple" 


It  is  desirable 
to  put  one  more 
thickness  of 
pipe  over  the  %• 
inch  pipe,  as  it 
gives  a  longer 
life  to  the 
thermo  -  couple; 
and  when  the 
tempera- 
ture  does  not 
change  vpry 
rapidly  the 
couple  is  found 
to  be  sensitive 
enough.  The 
couple  should  be 
mounted  in  the  furnace  either  from  the  top  or  from  the  side, 
and  it  should  not  be  near  the  source  of  heat,  but  should  be 
placed  in  such  a  position  that  it  receives  the  average  heat. 
The  thermo-couple  should  project  into  the  furnace  at  least  6 
inches,  and  if  possible  10  inches,  because  there  is  a  great 
amount  of  conduction  along  the  pipes  that  form  the  protec- 
tion of  the  couple,  which  would  tend  to  make  the  tempera- 
tures indicated  by  the  pyrometer  too  low,  if  the  thermo-couple 
was  not  inserted  in  the  furnace  for  at  least  this  distance. 
After  the  thermo-couple  has  been  used  for  some  time,  it 
should  be  examined  to  see  if  the  wires  are  broken  or  bare  of 
insulation.  If  the  wires  are  broken  close  to  the  twisted 
and  welded  end,  the  couple  may  be  cut  off  and  scraped 
clean  for  an  inch  or  two,  twisted  together  again  and 
welded  by  means  of  the  oxy-acetylene  flame,  or  elec- 
tric arc.  Of  course  before  welding  the  couple — should  it  be 
bare  of  insulation — it  should  be  first  wound  with  asbestos,  as 
it  will  be  found  more  convenient  to  wind  the  wires  when 
they  are  apart  than  when  they  are  welded  together.  Platinum 
couples  may  be  welded  very  successfully  in  the  electric  arc, 
and  in  this  way  the  life  of  the  thermo-couple  can  be  consider- 
ably lengthened,  because  as  a  rule  the  loss  of  12  or  14  inches 
of  the  couple  will  not  introduce  any  appreciable  error. 
Methods  of  Checking  a  Pyrometer  in  the  Shop 

A  pyrometer,  like  any  other  instrument,  must  be  fre- 
quently checked.  In  order  to  do  this  easily  and  with  a  fair 
degree  of  accuracy,  it  is  desirable  to  have  on  hand  one  port- 
able instrument  that  is  used  only  for  checking  purposes.  If 
such  an  instrument  is  at  hand,  the  easiest  way  to  check  the 
shop  pyrometer  is  to  take  the  thermo-couple  of  the  standard 
instrument  and  remove  it  from  its  pipe  protection.  Likewise 
with  the  pyrometer  that  is  to  be  checked:  remove  its  couple 
and  protection  from  the  furnace  and  remove  the  protection 
from  the  thermo-couple,  and  tie  the  standard  couple  and  the 
couple  that  is  to  be  tested  together  with  asbestos  thread,  first 
insulating  each  with  a  small  piece  of  asbestos  paper 
at  the  tip.  Fig.  10  shows  the  method  of  tying  the  couples 
together  and  protecting  with  asbestos  paper.  A  small  cast- 
iron  pot  or  crucible  with  commercial  lead  can  be  used  as  the 
source  of  heat.  The  lead  can  be  heated  to  a  temperature 
of  1500  or  1600  degrees  F.,  and  the  couples,  having  very  little 
protection  on  them,  are  immersed  in  the  lead  but  not  allowed 
to  touch  the  bottom  of  the  pot.  Under  these  conditions,  the 
couples  will  very  rapidly  acquire  the  temperature  of  the  molten 
lead;  also  being  of  the  same  cross-section,  they  will 
follow  each  other  with  a  very  slight  temperature  difference 
between  the  two.  By  observing  the  shop  instrument 
on  the  test  and  the  standard  instrument,  the  difference  in 
reading  may  be  easily  noted,  which  should  be  marked  down 
in  tabulated  form  for  three  points  on  the  scale;  and  these 
records  should  be  kept,  as  they  show  a  history  of  the  instru- 
ment, i.e.,  whether  its  error,  if  any,  is  constant  or  varies. 

If  the  pyrometer  installation  is  a  small  one  and  it  would  be 
too  expensive  to  keep  an  instrument  only  for  the  purpose  of 
checking,  tests  are  made  by  using  known  melting  points. 
Two  points  on  the  scale  may  be  easily  checked,  as  every  metal 
when  it  solidifies  keeps  its  temperature  constant  for  an  ap- 
preciable length  of  time — long  enough  so  that  one  can  easily 
determine    the    melting    point    by    observing    the    pyrometer 
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11.     Diagram    showing    Modification    of 
Pyrometer   Couple    for    obtaining 
Kecalescence  Point  of  Steel 


pointer.  For  in- 
stance,  lead 
solidifies  at  618 
degrees  F., 
which  forms 
our  first  check- 
ing point.  Com- 
mon table  salt, 
or  sodium  chlor- 
ide, solidifies  at 
1440  degrees 
F.,  approximate- 
ly, and  gives  a 
fine  high  point 
for  checking. 
Of  course  it  is 
understood  that 
the  couple  should  be  insulated  with  asbestos  paper,  as 
previously  mentioned,  and  immersed  directly  into  the  lead, 
or  salt,  as  the  case  may  be.  More  refined  methods  could 
be  mentioned,  but  it  is  impossible  to  make  use  of  them 
outside  of  the  laboratory  with  any  degree  of  accuracy. 
General  Points  to  Observe  in  the  Use  of  the  Pyrometer 
The  most  common  sources  of  error  with  pyrometers  are, 
as  a  rule,  found  to  be  due  to  variations  in  the  cold  end 
temperature  or  to  dirty  contacts  at  the  switches  or  binding 
posts,  and  special  attention  should  be  given  to  these  three 
points  to  insure  good  results.  Another  common  source  of 
trouble  is  that  the  indicating  instrument  is  hung  up  on  the  fur- 
nace where  the  temperature  of  the  instrument  sometimes  is  as 
high  as  150  degrees  F.,  which  is  too  hot  for  an  electrical  in- 
strument; and  no  great  accuracy  can  be  expected  under  this 
condition.  The  moving  copper  coil  of  the  instrument  has  a 
high  temperature  coefficient  and  its  resistance  changes  ap- 
preciably with  change  of  temperature,  it  being  negligible  for 
a  few  degrees,  but  rises  of  50  or  75  degrees  above  room  tem- 
perature— for  which  the  instrument  was  calibrated — will 
cause  a  serious  error.  Also  the  phosphor-bronze  control 
springs  will  fatigue  when  exposed  to  this  high  temperature, 
tending  to  make  the  instrument  read  low. 

How  to  Obtain  the  Recalescence  Point  of  Steel 
It  is  often  desirable  to  find  the  recalescence  point  of  steel. 
This  can  be  done  with  a  commercial  indicating  or  recording 
pyrometer  with  a  very  slight  modification  of  the  thermo- 
couple, by  taking  the  thermo-couple  and  reducing  the  tip  of 
the  junction,  Fig.  11,  for  a  length  of  about  1%  inch.  Re- 
ducing it  to  a  diameter  of  about  1/16  inch,  winding  it 
with  asbestos  and  again  rewelding  the  ends,  will  render  the 
thermo-couple  very  sensitive  to  rapidly  changing  tempera- 
tures. A  small  sample  of  the  steel  of  which  the  recalescence 
point  is  to  be  taken,  has  to  have  a  hole  drilled  in  it  about  1 
inch  deep  and  large  enough  to  take  the  reduced  end  of  the 
couple.  The  thermo-couple  is  then  inserted  into  the  steel 
sample,  and  the  sample  is  heated  either  in  a  small  electric 
furnace  or  uniformly  heated  with  a  gas  flame  until  the 
pyrometer  shows  a  temperature  of  about  1700  degrees  F. 
Without  disturbing  the  couple,  the  sample  and  couple  are 
removed  from  the  fire  and  the  sample  allowed  to  cool.  Read- 
ings on  the  pyrometer  are  now  taken  every  10  seconds,  putting 
the  readings  down  in  one  column  for  time  and  in  another  for 
temperature.  The  temperature  as  indicated  by  the  pyrometer 
will  be  less  for  every  10-second  reading,  until  the  recalescence 
point  occurs,  when  the  temperature  will  remain  constant  for 
20  or  30  seconds,  and  sometimes  as  long  as  1  minute,  depend- 
ing on  the  size  of  the  sample.  This  steady  point  is,  of 
course,  the  recalescence  point  of  the  steel.  If  the  ab- 
sorption point  is  wanted,  the  temperature  and  time  are  taken 
every  10  seconds  while  heating  the  sample,  although  the  ab- 
sorption point  will  not  stay  steady  as  long  on  the  pyrometer 
as  the  recalescence  point.  Of  course  it  a  recording  instru- 
ment is  at  hand,  simply  by  reducing  the  diameter  of  the 
couple  as  previously  described,  the  recorder  will  record  the 
absorption  and  recalescence  points.  If  the  sample  is  ipade 
Vo  inch  in  diameter  and  2  inches  long,  it  is  amply  big 
for  obtaining  these  points.  The  hole  should  not  be  too  large, 
but  the  thermo-couple  should  fit  rather  snugly  in  it. 
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MAKING  SECTIONAL  MOLDS  FOR  DIE-CAST  NAMEPLATES 


METHOD    OF    ASSEMBLING    THE    SAME    MOLD    SECTIONS    IN    VARIOUS    COMBINATIONS 

BY    EDWARD   K     HAMMOND* 


THE  method  of  manufacturing  nameplates  for  machinery 
developed  by  the  Federal  Naraeplate  &  Novelty  Co.,  732 
Federal  St.,  Chicago,  has  two  noteworthy  advantages. 
Of  primary  importance  is  the  fact  that  the  letters,  numbers 
and  decorations  are  made  to  stand  out  in  bold  relief,  so  that 
the  nameplate  possesses  the  maximum  publicity  value  and 
■will  not  become  worn  smooth  and  illegible  during  the  life  of 
the  machine  to  which  it  is  attached.  The  nameplates  are  die- 
cast,  and  by  means  of  a  patented  method  by  which  the  molds 
are  made,  each  letter,  figure,  or  unit  of  decoration  or  back- 
ground is  contained  in  a  separate  block  of  steel.  These 
blocks  are  carefully  ground  on  all  sides  so  that  they  fit  ac- 
curately together,  and  can  be  locked  up  in  a  frame  to  form  the 
mold  matrix.  Then  after  the  required  number  of  nameplates 
has  been  cast,  the  mold  is  broken  up  and  the  sections  dis- 
tributed to  the  different  "fonts"  or  cases  in  which  they  are 
kept.  As  the  same  mold  sections  can  be  used  over  and  over 
again  in  casting  nameplates  requiring  any  combination  of 
letters,  figures  and 
decoration,  they  con- 
stitute a  stock  in 
trade  for  the  name- 
plate  manufacturer, 
and  as  a  result  the 
purchaser  only  has 
to  pay  for  the  actual 
plates  which  he  re- 
ceives, no  charge 
being  made  for  mak- 
ing the  letters,  num- 
bers or  background 
sections  of  any  size 
required  to  fill  an 
order,  if  they  are 
not  in  stock  at  the 
time  the  order  is 
received. 

It  is  the  purpose 
of  this  article  to  de- 
scribe the  method  of 
making  the  mold  sec- 
tions and  the  man- 
ner in  which  these 
sections  are  com- 
bined to  form  the 
complete  mold  for 
casting  any  given  nameplate.  For  the  purpose  of  description. 
It  will  be  assumed  that  an  order  is  received  which  requires 
different  mold  sections  from  those  already  in  stock.  Such 
being  the  case,  it  would  be  necessary  to  make  up  these  sec- 
tions before  proceeding  to  fill  the  order;  but  If  they  are  stand- 
ard letters,  numbers,  etc.,  which  there  is  a  reasonable  chance 
of  using  over  again,  no  charge  would  be  made  for  this  part  of 
the  work.  The  method  of  procedure  is  as  follows:  A  master 
punch  or  "hub"  Is  first  made  for  each  letter  or  figure  In  the 
required  nameplate,  and  after  these  have  been  completed 
the  mold  sections  are  pro<luced  by  forcing  the  master  punches 
Into  the  ends  of  accurately  finl.<*hrd  steel  blocks  by  means  of 
hydraulic  pressure.  The  fool  steel  blocks  from  which  the 
mold  sections  are  made  are  finished  to  approximately  the 
required  size  before  the  impressions  are  made  in  them,  and 
after  this  operation  has  been  performed,  all  sides  of  the 
blocks  are  accurately  ground  to  size  so  that  they  will  fit 
toKether  properly.  After  this  work  has  been  done  the  mold 
sections  are  looked  up  In  a  frame,  as  shown  In  Fig.  2,  which 
Is  closed  in  by  a  plain  plate  at  the  back,  this  plate  being  at 
the  proper  distance  from  the  faces  of  the  mold  sections  to 
give  the  required  thickness  to  the  nameplate.  The  mold  Is 
then  ready  to  bo  sent  to  the  die-casting  room,  where  It  Is  set 
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up  in  the  machine  ready  for  casting  the  required  number  of 
nameplates.  Having  made  this  preliminary  statement,  we 
can  proceed  with  a  detailed  description  of  the  different  oper- 
ations involved  in  making  the  mold. 

Engrravinfr  the  Hubs  or  Master  Punches 
In  making  the  hubs  or  master  punches,  the  first  step  is  to 
prepare  the  tool  steel  blanks;  and  for  the  purpose  of  refer- 
ence, a  drawing  has  been  made  of  the  master  punch  for  the 
letter  Z  as  shown  in  Fig.  4.  The  blank  is  first  accurately 
ground  so  that  the  sides  A  and  B  are  exactly  at  right  angles 
to  each  other,  these  sides  being  used  for  the  purpose  of  locat- 
ing the  blank  in  the  different  fixtures  in  which  it  is  held 
while  engraving.  After  the  sides  have  been  ground  in  this 
way,  the  face  of  the  blank  in  which  the  letter  is  to  be  en- 
graved is  first  ground  perfectly  smooth  and  square  with  the 
sides  A  and  B.  after  which  it  is  polished  on  a  lapping  plate 
charged  with  flour  of  emery  so  that  a  very  smooth  surface 
is  obtained  on  which  the  letter  is  laid  out. 

In  laying  out  the 
work  there  are  two 
alternatives:  The 
engraver  may  be 
called  upon  to  repro- 
duce a  master  punch 
which  has  been  dam- 
aged, or  he  may  be 
required  to  lay  out 
a  new  letter  or  let- 
ters of  a  specified 
size;  and  the  method 
of  procedure  will  be 
different  in  these 
two  cases.  The 
method  of  reproduc- 
ing a  master  punch 
which  has  been  dam- 
aged is  as  follows: 
The  block  which  has 
been  finished  accord- 
ing to  the  preceding 
description  is 
clamped  In  one 
socket  of  the  double 
jointer  which  Is 
shown  at  A  in  Fig. 
6,  and  the  block 
on  which  the  letter  is  to  be  laid  out  is  secured  in  the  other 
socket  of  this  tool.  The  double  Jointer  is  merely  a  duplex 
clamp  which  provides  for  holding  the  work  and  the  master 
which  it  is  desired  to  reproduce.  The  socket  in  which  the 
work  is  held  may  be  adjusted  by  means  of  two  screws,  one  of 
which  regulates  Its  lateral  position  and  the  other  Its  angular 
position,  so  that  the  block  is  lined  up  with  the  master  that  Is 
being  worked  from.  After  these  adjustments  have  been  made, 
the  engraver  uses  his  square  B.  angle  gage  C,  etc..  to  locate 
the  required  points  on  the  work  from  the  master  which  Is 
held  In  the  other  socket  of  the  double  jointer.  When  these 
points  have  been  located,  the  letter  Is  laid  out  and  the  work 
Is  then  ready  to  be  engraved. 

For  this  purpose,  a  special  routing  machine  Is  used,  which 
Is  shown  at  the  right-hand  side  of  Fig.  3.  The  head  of  this 
machine  Is  provided  with  the  usual  form  of  micrometer  stop 
for  regulating  the  depth  to  which  the  work  Is  engraved,  and 
the  vise  is  provided  with  a  special  form  of  micrometer  collar 
for  locating  the  work  for  engraving  along  angular  lines,  such 
as  the  cross  bar  of  the  letter  7..  For  making  this  setting,  the 
engraver  will  use  his  micrometer  gage  to  measure  the  dis- 
tance C  on  the  master  shown  In  Fig.  4,  from  which  he  Is 
working;  or  on  the  letter  which  he  has  laid  out  on  the  work, 
should   he  he   laying  out  a  letter  from  dimensions.     He  will 
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Tig.   2.     Assembled    Mold    with    Back    Plate    removed    to    show    Matrix 

then  swivel  the  vise  on  the  engraving  machine  through  a 
corresponding  distance.  This  results  in  bringing  the  cross 
bar  on  the  letter  parallel  with  the  cross-slide  on  the  engrav- 
ing machine,  and  it  is  then  an  easy  matter  to  run  the  routing 
tool  along  the  required  lines. 

Testing-  the  Accuracy  of  the  Engraved  Punches 

After  the  routing  operation  has  been  completed,  the  engrav- 
ing of  the  master  punch  or  hub  is  finished  by  means  of  the 
hand  gravers  shown  at  D  in  Fig.  5,  and  as  the  engraver  uses 
a  watchmaker's  glass,  he  is  able  to  attain  an  extremely  high 
degree  of  accuracy.  When  the  engraving  has  been  finished 
in  this  manner,  it  is  necessary  to  prove  the  accuracy  of  the 
work,  the  tests  consisting  of  measuring  the  "weight"  or 
thickness  of  the  lines,  the  depth  to  which  the  letter  has  been 
engraved,  and  the  size  of  the  letter.  For  measuring  the  thick- 
ness of  the  lines,  "ceriph"  gages  are  employed,  which  are 
shown  at  E  in  Fig.  5.  These  gages  consist  of  two  semi- 
cylindrical  members  which  are  sharply  pointed  at  the  ends. 
The  two  parts  of  the  gage  are  pinned  together  in  such  a  way 
that  the  two  halves  may  be  moved  longitudinally  in  relation 
to  each  other.  In  using  the  ceriph  gage,  the  engraver  first 
sets  it  so  that  the  two  points  lie  on  opposite  sides  of  the  line 
on  the  master  letter,  which  is  to  be  compared  with  the  line 
on  the  letter  that  has  been  engraved.  This  setting  can  be 
made  with  extreme  accuracy,  as  the  points  are  quite  sharp 
and  the  watchmaker's  glass  magnifies  an  error  in  setting 
which  would  be  invisible  to  the  naked  eye.  After  the  ceriph 
gage  has  been  set  from  the  master  punch,  it  is  used  to 
measure  the  accuracy  of  the  corresponding  line  on  the  work. 
All  of  the  lines  are  gone  over  in  this  way  and  any  errors  are 
corrected. 

The  next  step  consists  in  measuring  the  accuracy  of  the 
"counter"  of  the  letter,  the  micrometer  counter-gage  shown 
at  F  in  Fig.  5  being  used  for  this  purpose.  In  this  connec- 
tion it  will  not  be  out  of  place  to  explain  that  the  "counter" 


of  a  letter  is  its  inside  width,  the  counter  of  the  letter  Z 
being  the  distance  indicated  by  D  in  Fig.  4.  It  will  be  seen 
that  the  micrometer  counter  gage  is  a  special  micrometer 
caliper  made  with  parallel  knife-edges  which  are  accurately 
set  on  the  opposite  sides  of  the  "counter"  by  the  aid  of  the 
watchmaker's  glass.  After  the  accuracy  of  the  counter  of 
the  letter  has  been  determined,  a  lining  gage  is  employed  to 
determine  the  accuracy  of  the  positions  of  the  "cap"  line, 
the  "descender"  line  and  the  "side"  or  "set"  line  of  the  letter. 
The  lining  gage  is  shown  at  G  in  Fig.  5,  and  it  will  be  seen 
that  this  tool  is  provided  with  three  knife-edge  blades  which 
may  be  set  independently  of  each  other  for  determining  the 
three  dimensions  of  the  letter  that  have  been  referred  to.  A 
shoulder  on  the  lining  gage  bears  against  the  finished  sides 
of  the  jointer  in  which  the  work  is  held.  In  working  from 
a  master  letter,  micrometer  collars  on  the  tool  are  not  neces- 
sary, as  the  working  edges  of  the  three  blades  are  brought 
into  coincidence  with  the  corresponding  lines  on  the  master, 
these  positions  being  determined  with  the  aid  of  the  watch- 
maker's glass.  After  the  settings  of  the  gage  have  been  made, 
the  tool  is  used  in  proving  the  accuracy  of  the  punch  which 
has  just  been  engraved.  But  where  the  engraver  is  working 
from  specified  dimensions  instead  of  a  sample  letter,  the 
micrometer  lining  gage  shown  at  H  is  used  to  check  up  the 
"cap,"  "descender"  and  "set"  lines. 

In  this  connection,  it  may  be  mentioned  that  the^  "cap" 
line  is  the  bottom  line  of  the  capital  letter  or  the  line  on 
which  all  of  the  letters 
rest.  The  "descender" 
line  is  the  line  mark- 
ing the  distance  which 
the  lower  case  letters  g, 
j,  p,  q  and  y  extend  be- 
low the  "cap"  line.  The 
"side"  or  "set"  line  is 
the  distance  of  the 
right-hand  side  of  the 
letter  from  the  side  B, 
Fig.  4,  of  the  block  on 
which  it  is  engraved. 
The  accuracy  of  this 
dimension  is  a  point  of 
vital  importance,  as  all 
letters  are  located  on 
their  blocks  from  the 
side  B,  and  the  proper 
spacing  of  the  letters  is 
determined  in  this  way. 
All  of  the  required  di- 
mensions have  now 
been  determined  with 
the  exception  of  the 
depth  to  which  the  letter  has  been  engraved,  and  for  this  pur- 
pose the  depth  gage  shown  at  J  in  Fig.  5  is  employed. 
This  is  simply  a  refinement  of  the  machinists'  depth  gage, 
and  is  used  in  aibout  the  same  way,  except  that  there  is  a 
sharp  knife-edge  which  comes  into  contact  with  the  finished 
face  of  the  work,  and  accuracy  is  proved  by  noting  whether 
the  knife-edge  is  raised  sufliciently  from  the  work  to  permit 
light  to  pass  underneath  it. 

The  preceding  description  applies  to  the  laying  out  of  a 
master  punch  or  hub  from  an  existing  master  punch.  When 
it  is  required  to  lay  out  a  letter  without  the  use  of  a  master, 
the  location  of  each  point  must  be  determined  by  the  mi- 
crometer screws  on  the  engraver's  gagee.  The  requi»ed  size 
of  the  letter  and  .weight  of  the  lines  will  also  be  determined, 
with  these  micrometer  gages,  and  after  the  letter  has  been  en- 
graved its  accuracy  will  be  proved  as  described  in  the  pre- 
ceding paragraph,  except  that  the  gages  will  be  set  by  means 
of  the  micrometer  screws  instead  of  setting  the  edges  of  the 
gages  to  the  required  faces  on  the  master  from  which  the 
work  was  laid  out. 

Making  the  Mold  Sections 

After  the  accuracy  of  the  engraving  operation  has  been 
proved  in  this  manner,  the  punch  is  transferred  to  the  hard- 
ening department  where  the  steel  is  hardened  in  accordance 
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with  the  standard  practice  followed  in  the  heat-treatment 
of  tool  steel;  and  after  this  has  been  done,  the  punch  is  ready 
for  use  in  making  the  mold  sections.  In  making  the  mold 
sections,  commercial  annealed  tool  steel  is  used,  from  which 
blanks  of  the  required  size  are  machined  up  and  ground  to 
the  approximate  size.  These  blanks  are  then  mounted  in  the 
fi.\ture  shown  in  Fig.  8,  which  is  carried  on  the  bed  of  a 
hydraulic  press  that  is  used  to  drive  the  hub  down  into  the 
face  of  the  blank  to  produce  the  required  impression  for  the 
mold  section.  Reference  to  Fig.  8  will  show  that  this  fixture 
is  provided  with  two  slides  A  and  B  which  enable  the  longi- 
tudinal and  transverse  adjustments  to  be  made,  in  order  to 
locate  the  work  in  the  proper  position  under  the  punch.  The 
longitudinal  movement  of  the  fixture  obtained  by  the  slide  A 
is  regulated  by  the  screws  C,  while  the  transverse  movement 
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Assembling-  Finished  Sections  Into  Mold 
After  the  necessary  mold  sections  have 
been  made,  they  are  assembled  and  locked 
together  to  produce  a  mold  of  the  general 
form  shown  in  Fig.  2.  The  mold  is  shown 
with  the  back  plate  removed  to  show  the 
matrix;  but  this  plate  is  merely  a  flat  piece 
of  steel  which  fits  closely  against  the  rim 
and  forms  the  plain  back  of  the  nameplate. 
It  will  be  seen  that  the  rim  at  the  top  of 
the  mold  is  gated  to  provide  the  necessary 
-space  for  the  metal  to  flow  into  the  mold. 
There  is  nothing  of  exceptional  interest 
about  the  die-casting  operation,  and  as  the 
^;ubject  of  die-casting  has  been  quite  thor- 
oughly treated  in  articles  published  in 
M.vcHi.NEBV,  further  treatment  of  this  work 
is  unnecessary. 

The  Distinctive  Features  of  Federal 
Nameplates 
It  has  been  the  purpose  of  this  article  to 
describe    the    method    and    operations    in- 
volved in  making  sectional  molds  for  die- 
casting  the  nameplates  made  by  the  Federal 
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of  the  slide  B  is  governed  by  a  pair  of  screws  carried  by  a 
plate  secured  to  the  bed  of  the  press. 

In  addition  to  the  means  of  making  these  adjustments,  it 
will  be  seen  that  the  fixture  is  provided  with  two  hacking-up 
screws  D  which  hold  hardened  steel  plates  E  against  two 
sides  of  the  work,  and  force  the  work  against  the  two  fixed 
sides  of  the  socket  in  the  fixture.  In  this  way  the  blank  is 
adequately  supported  on  all  sides  so  that  it  will  not  be  dis- 
torted by  the  high  pressure  which  Is  necessary  to  drive  the 
punch  down  Into  the  steel.  But  to  guard  against  slight  dis- 
tortions which  may  occur,  the  blanks  are  transferred  from 
the  prvHs  to  a  Rrown  &  Shnrpc  No.  2  surface  grinder,  whor. 
they  are  held  on  a  Walker  magnetic  chuck  and  ground  on  .iK 
sides  to  reduce  them  to  exactly  the  required  size,  and  at  Ih.- 
aame  lime  to  eliminate  any  slight  errors  which  might  result 
from  distortion  during  the  formation  of  the  depression  under 
the  hydraulic  press.  In  this  grinding  operation,  care  must  bo 
taken  to  have  the  sides  of  the  blank  ground  exactly  parallel 
and  to  have  nit  blanks  of  exactly  the  same  size;  otherwise, 
the  different  sections  required  for  a  finished  mold  would  not 
fit  together  properly.  Also,  It  Is  obviously  necessary  to  have 
all  of  the  mold  sections  of  exactly  the  same  height  In  order 
that  they  may  be  assembled  with  their  working  surfaces 
exactly  level. 


Nameplate  &  Novelty  Co.;  but  as  the  means  by  which  any  de- 
sired end  is  attained  is  merely  incidental  to  that  end,  this 
article  would  be  incomplete  without  making  some  detailed 
reference  to  the  class  of  work  produced  in  the  molds.   The  fea- 
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tures  of  obtaining  nameplates  with  the  lettering  and  design 
in  bold  relief,  and  the  possibility  of  obtaining  these  plates 
without  the  expense  incident  to  engraving  a  special  mold 
matrix  for  each  different  plate  have  already  been  referred  to. 
This  process  of  die-casting  machinery  nameplates  is  also  well 
suited  for  application  in  the  production  of  speed  and  feed 
plates  for  machine  tools,  door  plates,  and  various  other  classes 
of  work  where  letters,  numbers  and  decorative  effects  are  re- 
quired in  various  combinations. 

The  plates  are  made  from  two  classes  of  metal,  depending 
on  whether  they  are  to  be  mounted  on  a  flat  surface  or  a 
curved  surface.  In  cases  where  the  finished  plate  Is  re- 
quired to  be  bent  to  fit  over  a  curved  surface,  white  metal  is 
used,  as  this  metal  is  quite  flexible  and  can  be  bent  without 
danger  of  breaking.  But  where  the  finished  plate  Is  to  be 
mounted  on  a  flat  surface,  greater  durability  is  obtained  by 
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casting  the  plates  with  a  special  brass  mixture.  Different 
methods  of  finishing  are  employed  to  add  to  the  attractive 
appearance  of  the  nameplates.  In  some  cases,  the  Schoop 
process  of  spraying  molten  metal  onto  the  surface  of  the 
plate  is  employed,  and  where  this  process  is  followed,  the 
surface  of  the  plate  may  be  coated  with  copper,  silver  or 
other  metals  of  distinctive  color.  In  other  cases,  it  is  found 
desirable  to  electroplate  the  nameplates.  After  the  metal 
coating  has  been  applied,  the  plates  are  lacquered  to  give 
them  the  final  finish. 

It  is  often  required  to  have  the  letters  of  one  color  and  the 
background  of  another,  and  to  secure  this  result  the  entire 
nameplate  is  sprayed  with  the  colored  lacquer  which  is  re- 
quired for  the  background.  While  the  lacquer  is  still  wet, 
the  surface  of  the  plate  is  wiped  with  a  soft  cloth  which  re- 
moves the  lacquer  from  the  faces  of  the  raised  letters,  expos- 
ing the  surface  of  the  metal  to  give  the  letters  the  dis- 
tinctive color  of  the  metal  from  which  the  plate  is  made. 
Then  after  the  first  coat  of  lacquer  is  dry,  the  entire  plate  is 
again  sprayed  with  white  lacquer  to  give  the  final  finish. 
The  combination  of  different  decorative  effects,  a  border  and 
an  artistic  background,  in  connection  with  the  required  let- 
tering on  a  nameplate,  naturally  adds  greatly  to  its  appear- 
ance. The  background  may  be  of  "basketwork"  design, 
stippled,  or  of  any  other  pattern  required,  or  it  may  be  left 
plain.  When  it  is  taken  into  consideration  that  these  fea- 
tures are  obtained  by  a  method  which  enables  nameplates  to 
be  made  without  any  charge  for  engraving  the  mold,  it  will 
be  evident  that  this  process  of  die-casting  in  sectional  molds 
is  one  which  is  destined  to  be  of  far-reaching  importance  to 

the  mechanical  public. 

*     *     * 

AMBROSE   SWASEY 

Ambrose  Swasey,  the  donor  of  the  initial  fund  of  $200,000 
for  the  Engineering  Foundation,  inaugurated  at  the  Engineer- 
ing Societies  Building,  January  27,  as  mentioned  in  the 
February  number  of  Machixery,  is  widely  known  as  a  mem- 
ber of  the  firm  of  Warner  &  Swasey,  builders  of  machine  tools 
and  telescopes,  of  Cleveland,  Ohio.  He  was  born  in  Exeter, 
N.  H.,  his  ancestors  being  among  the  early  settlers  of  New 
England,  having  come  to  America  in  1638.  He  received  his 
education  in  the  "little  red  school  house"  of  the  district. 
At  the  age  of  eighteen  he  entered  upon  the  machinists'  trade 
in  Exeter,  and  in  1870  he  entered,  together  with  bis  present 
partner,  W.  R.  Warner,  into  the  employ  of  the  Pratt  & 
Whitney  Co.,  Hartford,  Conn.  Here  his  energies  and  ability 
soon  became  manifest,  and  his  aptness  in  the  solution  of 
mechanical  problems  was  so  thoroughly  appreciated  that  the 
expression  "send  it  up  to  Swasey"  became  a  standing  phrase 
in  the  factory.  While  in  charge  of  the  gear-cutting  depart- 
ment of  this  company  he  invented  and  perfected  an 
epicycloidal  milling  machine  for  producing  true  theoretical 
gear-tooth  curves,  and  also  developed  an  entirely  new  process 
for  generating  and  cutting  spur  gears. 

In  1880  Mr.  Swasey  resigned  his  position  with  the  Pratt 
&  Whitney  Co.,  and  together  with  Mr.  Warner  established  the 
firm  of  Warner  &  Swasey,  in  Cleveland,  Ohio.  This  business 
has  grown  to  be  one  of  the  prominent  machine  tool  plants 
in  the  country,  and  is  also  well  known  as  the  leading  plant 
in  the  world  for  the  building  of  telescopes.  Among  the  in- 
struments which  have  been  designed  by  the  firm  of  Warner 
&  Swasey  are  the  famous  Lick,  Yerkes,  and  United  States 
Naval  Observatory  telescopes,  as  well  as  the  great  72-inch 
reflecting  telescope  for  the  Canadian  government,  which  is 
now  under  construction.  The  achievements  in  the  machine 
tool  building  field  are  too  well  known  to  need  comment. 

Mr.  Swasey  is  known  also,  in  addition  to  his  engineering 
achievements,  for  his  practical  efforts  toward  scientific  educa- 
tion and  the  advancement  of  the  engineering  profession,  and 
his  gift  for  the  establishment  of  the  Engineering  Foundation 
indicates  clearly  the  deep  interest  and  profound  sincerity  of 
his  efforts.  Nor  is  this  Mr.  Swasey's  first  gift  for  purposes 
of  this  kind.  He  gave  a  handsome  observatory  to  the  Denison 
University  at  Granville,  Ohio,  and  the  science  building  for 
the  University  of  Nanking,  China,  as  well  as  a  Young  Men's 
Christian  Association  building  at  Canton,  China.    He  has  also 


Ambrose   Swasey 


interested  himself 
earnestly  in  the 
establishment  and 
conduct  of  the 
Warner  &  Swasey 
apprentice  school. 

Mr.  Swasey  is 
the  inventor  of  a 
number  of  instru- 
ments used  by  the 
government  in  its 
coast  defense,  in- 
cluding several  im- 
provements  in 
the  construction  of 
range  finders. 
Many  honors  have 
come  to  Mr.  Swasey 
for  his  work  and 
achievements.  H  e 
is  a  past  president 
of  the  American  So- 
ciety of  Mechanical  Engineers,  a  member  of  the  Institution 
of  Mechanical  Engineers  of  Great  Britain,  and  of  the  British 
Astronomical  Society,  a  Fellow  of  the  Royal  Astronomical  So- 
ciety, and  past  president  of  the  Cleveland  Engineering  Society. 
In  1900,  he  received  from  the  French  government  the 
decoration  of  the  Legion  of  Honor  for  his  achievements  in 
the  design  and  construction  of  astronomical  instruments, 
several  of  which  are  installed  at  the  leading  observatories 
in  Europe.  He  was  a  member  of  the  jury  of  awards  at  the 
Nashville,  the  Pan-American  and  the  St.  Louis  expositions, 
and  vice-president  of  the  jury  of  awards  at  the  Jamestown 
Exposition.  He  has  also  been  president  of  the  Cleveland 
Chamber  of  Commerce,  and  the  degree  of  Doctor  of  Engineer- 
ing has  been  conferred  upon  him  by  the  Case  School  of  Ap- 
plied Science  at  Cleveland. 

*  *     « 

CLASSIFICATION   OF  ALLOYS 

A  number  of  different  societies  and  commercial  bodies  in- 
terested in  metal  alloys  have,  of  late,  made  attempts  at 
classifications  and  nomenclatures  for  metal  alloys.  There 
are  a  few  general  principles  with  relation  to  the  names  of 
alloys  which  are  quite  generally  recognized  and  which,  if 
adhered  to,  would  avoid  much  confusion.  Of  course  there  is 
a  clear  distinction  between  ferrous  and  non-ferrous  alloys. 
The  former  contain  iron  as  their  chief  component,  while  the 
latter  do  not.  The  most  important  of  the  ferrous  alloys  are 
generally  known  as  alloy  steels.  Of  the  non-ferrous  alloys, 
bronze  and  brass  are  the  most  important.  Bronze,  properly 
defined,  is  an  alloy  consisting  of  copper  and  tin  in  variable 
proportions  in  which,  however,  the  copper  is  the  chief  com- 
ponent. Brass  is  an  alloy  consisting  of  copper  and  zinc  in 
variable  proportions  in  which  the  copper  also  is  the  chief 
component.  Many  authorities  claim  that  when  a  third  metal 
is  added  to  brass  or  bronze,  the  alloy  should  be  termed  a 
composition;  thus  a  bronze  composition  would  be  an  alloy 
of  copper  and  tin  with  one  or  more  variable  components,  but 
in  which  tin  is  the  chief  minor  component.  A  brass  com- 
position would  be  an  alloy  of  copper  and  zinc  combined  with 
one  or  more  other  components,  but  in  which  the  zinc  is  the 
chief  minor  ingredient.  In  general  usage,  however,  brass 
and  bronze  compositions  are  frequently  known  simply  as 
brasses  and  bronzes.  Of  other  alloys  generally  used,  the 
white  metal  alloys  occupy  an  important  position.  These  are 
combinations  of  any  two  white  metals.  If  a  combination  of 
two  white  metals  is  combined  with  one  or  more  other  vari- 
able minor  components,  the  alloy  is  known  as  a  white  metal 
composition.     Amalgam   is   an   alloy   of  mercury   with   other 

metals. 

•  *     • 

CORRECTION 

Through  an  error  it  was  stated  in  the  February  number  of 

Machinerv  that  T.  B.  Pierce,  who   died  December   19,  was 

superintendent  of  the  Boston  Gear  Works,  Boston,  Mass.    Mr. 

Pierce  was  superintendent  of  the  Grant  Gear  Works,  Boston. 
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Fig.  1.  The  Spring  A  has  a  Regiil, 
Hand  Loop  over  Center;  C,  Doubloc 
Hand  Loop  at  Side;  E,  Small  Eye  i 
O,  Small  Hook  at  one  Side;  H.  Fla 
K,    Long   Square    Hook;    L,    V-hook 


r  Machine  Hook  over  Center;  B,  Regular 
il  Hand  Loop  over  Center;  D.  Regular 
I  one  Side;  F,  Small  Eye  over  Center; 
n  End:  I,  Ground  End;  J,  Long  Hook; 
4.  Loop  knotted  or  secured  to  Sprmg; 
N,  Square  Loop  knotted  or  secured  to  Spring;  0,  Knotted  Eye;  P,  Extended 
Eye;  Q,  Straight  End  (usually  annealed  so  that  it  can  be  twisted);  R.  An- 
nealed End.  eyed  and  twisted;  S.  Tapered  End  with  Extended  Swivel  Eye; 
T,  Tapered  End  with  Regular  Swivel  Eye;  U.  Tapered  End  with  Swivel  Hook; 
V,  Tapered  End  with  Swivel  Bolt;  W.  Plain  End  with  Plug  to  screw  into 
Place;    and   X,    Plain   End   with   Hooked   Plug. 

WIRE  is  classified  by  gage,  a  certain  gage  meaning  a 
wire  that  will  pass  through  a  standard  sized  hole  or 
slot.  These  holes  or  slots  are  numbered;  thus  a  No. 
10  wire  will  pass  through  the  No.  10  hole  in  the  gage. 
From  this  it  will  be  clear  that  wires  are  not  Identified  by  their 
actual  diameters  as  in  the  case  of  round  bar  stock.  If  there 
were  only  one  wire  gage  in  general  use,  this  method  of  specify- 
ing wire  sizes  would  be  less  confusing;  but  unfortunately 
there  are  several  gage  systems  which  were  originally  de- 
veloped by  workers  in  different  trades  or  shops,  and  each  of 
these  Is  in  more  or  less  general  use.  The  more  common  of 
these  wire  gages  are:  (1)  American,  or  Brown  &  Sharpe; 
(2)  Birmingham,  or  Stubb's  iron  wire;  (3)  Washburn  & 
Moen;  (4)  Stubb's  steel  wire;  (5)  American  screw  gage;  and 
(6)  steel  music  wire.  As  a  complete  series  of  wire  sizes  are 
made  in  accordance  with  each  of  these  systems,  and  as  only 
the  more  widely  used  systems  are  mentioned  in  the  preceding 
list.  It  will  be  evident  that  the  different  sizes  of  wire  are 
numerous  and  that  these  sizes  over-lap  each  other. 
Impracticability  of  a  Complete  Table 
In  arranging  a  table  of  springs  which  are  made  from  rods, 
the  table  may  be  laid  out  according  to  the  sizes  of  the  rods, 
i.e.,  1/4,  5/16,  3/8  Inch  In  diameter,  etc.  Then  the  properties 
of  the  springs  may  be  tabulated  under  each  size  of  rod,  ac- 
cording to  the  outside  diameter  of  the  spring,  t.  u..  4  Inches, 
4  1/16  Inches,  4  1/8  Inches,  etc.  In  such  cases  Intervals  of  1/16 
Inch  In  the  outside  diametrr  of  the  spring  or  In  the  diameter 
of  the  bar  from  which  the  spring  is  mndr.  Is  Iho  smallest  vari- 
ation required  for  nil  ordinary  cases.  .\o  surh  method  can  be 
followed  In  working  out  a  table  of  wire  springs,  however,  be- 
CBUSP  the  different  wire  gnges  In  common  use  are  too  numer- 
ous and  the  variations  In  the  diameters  of  the  springs  are 
Infinite,  the  apaces  being  very  erratic  and  often  consisting  of 
Inflnlteslmally  small  differences.     Moreover,  the  variation  of 

•  For  •ddlllonil  Informntlon  rm  uprlnc  ile.ljn  nnd  ininl  untijecl"  pohllnheil 
In  M»rHi;«ii»T  »»»:  ■Slide  nil.-  for  Si.rln»  CnlcuUilnnn,"  July.  19I.1;  "Wlnil 
ln«  PUno  Wlr«  Tennlon  Srirtn»«,"  April.  IB13;  'Thl-  \>fn\en  of  ronlral 
Helical  Sprln««."  May.  IBIS;  Th«  lie.lpi  of  Ortinpi-il  Helical  Sprlnfa." 
March.  IBII:  'TTi*  r>»«l»n  of  Flat  Splml  Sprln^n."  Jnly,  1910;  "Slid*  nil» 
for  Helical  Soring  ralcnlallnn«."  March.  1»10:  ■Helical  Sprlngn."  Jangiry. 
IBOR;  ■•TIl»  f>»«ljn  of  Sprlnfn  for  Ola  Rnjliie  VilreK."  May.  lOOO;  and 
"HarilMiIni   and    Tempvrlnt   Coll    Rprlnra."    Ma.T,    tPOS. 
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any  dimension  by  even  1/32  inch  may  be  entirely  too  great 
when  compared  with  the  size  of  the  spring,  as  some  wire 
springs  are  so  small  that  It  requires  several  thousand  of  them 
to  weigh  one  ounce.  The  best  that  can  be  done  is  to  resort 
to  a  makeshift  and  develop  an  approximate  table  which  will 
give  a  good  idea  of  the  properties  of  any  given  spring.  In 
addition  to  the  trouble  resulting  from  different  wire  gages  in 
common  use,  a  further  diflSculty  is  encountered  owing  to  the 
fact  that  springs  are  made  of  all  kinds  of  material — such  as 
aluminum,  brass,  bronze,  steel,  etc. — and  there  are  no  stand- 
ard grades  of  wire  for  this  purpose,  as  in  the  case  of  rods 
where  the  Pennsylvania  Railroad  specifications  for  spring 
steel  are  recognized  as  a  standard.  On  this  account  we  can 
only  base  the  data  in  a  wire  spring  table  on  a  certain  specified 
fiber  stress  and  leave  it  to  the  engineer  to  use  that  as  a  basis 
where  a  different  fiber  stress  must  be  used. 
The  Spring:  Index 

No  matter  what  the  size  of  the  wire  or  the  diameter  of  the 
spring  may  be,  it  is  always  possible  to  arrive  at  the  value  of 
a  ratio  which  is  known  as  the  "spring  index."  This  ratio  is 
given  by  the  following: 

D 

Spring  index  =  — 

d 

where  D  =  outside  diameter  of  spring; 

d  =  diameter  of  wire. 

A  wire  spring  table  containing  all  values  of  the  spring  index 
D 

—  would,  of  course,  be  infinitely  long  and  include  infinitely 
d 

small  differences,  so  that  any  practical  table  must  omit  many 
possible  values.  Consequently,  reference  to  the  table  will  often 
result  in  failure  to  find  the  exact  value  of  the  spring  index 
D 

—  that  is  wanted.  In  such  cases  the  nearest  value  will  serve 
d 

to    give   a   fair   idea   of   the   actual   spring   properties,    and 
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I  REGULAR  MACHINE  LOOP  AND  HOOK,  IN  LINE  OR  IN  SAME  I 


I  ANO  HOOK,  AT  RKIHT  ANGLES. 


EXTENSION  SPRING  \ 


HAND     LOOP    AND    HOOK,    AT  RtOHT  ANGLES. 


EXTENSION  SPRING  WITH  REGULAR  LOOP  OP  ONE  C04L  ON  SIDE  AND  SPECIAL  CROSSOVER  ETE. 


CROSSOVER  EVE  i 


I  EXTENDED  EVE  FnoM  CENTER  OP  COIL. 
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will  generally  be  close  enough  to  answer  all  practical  pur- 
poses. In  order  to  use  the  spring  table  which  is  presented 
In  this  connection,  the  first  step  is  to  calculate  the  value  of 
D 

—  for  the  required  spring,  and  also  the  value  of  d'.  The 
d 

second  and  fourth  columns  of  the  table  contain  constants 
which  are  multiplied  directly  by  the  solid  height  of  the  spring, 
but  the  values  in  the  third  and  fifth  columns  of  the  table 
must  be  multiplied  by  d-.  If  the  weight  of  the  spring  is  re- 
quired, it  is  also  necessary  to  multiply  by  the  solid  height  of 
the  spring.  The  results  presented  in  the  table  are  based  upon 
a  value  of  80,000  pounds  per  square  inch  for  the  fiber  stress 
and  a  torsional  modulus  of  12,600,000. 

To  make  the  method  of  procedure  quite  clear,  we  will  cal- 
culate the  properties  of  a  wire  spring  to  be  made  of  spring 
steel  which  has  a  safe  fiber  stress  of  80,000  pounds  per  square 
inch,  the  diameter  d  of  the  wire  being  1/16  inch  and  the  out- 
side diameter  D  of  the  spring,  3/16  inch.  The  solid  height  of 
the  spring  is  to  be  li/4  inch.  It  is  required  to  know:  (1) 
the  length  of  wire  necessary  to  make  the  spring;  (2)  the 
weight  of  the  wire  in  the  spring;  (3)  the  free  height  of  the 
spring;    and    (4)    capacity    of    spring.      With    this,    we    find, 


D       3/16 

Spring  index  —  = =  3 

d       1/16 
1 

(i'=  [1/16]=  = . 

256 
Now  referring  to  the  table  for  a  value  of  3  for  the  spring 
D 
index  — ,  the  required  length  of  wire  to  make  the  spring  is 

d 
found  to  be  (from  the  second  column  of  the  table) : 
11,4  X  9.424S  ^  11,78   inches. 
From  the  third  column,  the  weight  of  this  wire  is  found  to 
be: 

1 

X  2.0973  X  11-4  =  0.0102  pound. 

256 
From  the  fourth  column,  the  free  height  of  the  spring  is 
found  to  be: 

1^4  X  1.1795  =  1.47  inch. 
From  the  fifth  column,  the  capacity  of  the  spring  is  found 
to  be: 

1 
Capacity  ■ —  X  10,472  =  41  pounds  per  coil. 
256 


WIRE   SPRING  TABLE 
Weight  per  inch  of  solid  height  equals  A  X  d'.     Capacity  of  coil  equals  B  X  rf»,  where  d  is  the  diameter  of  wire  in  inches. 


D 
d 

Length  per  Inch 
of  Solid  Heigh 

Weight  perlnch  Free  Height  pe 
of  Solid  Height    Inch  of  Solid 
.4                      Height 

^ ,       Capacity 
B 

D 

d 

Length  perlncl 
of  Solid  Heigh 

IWeightperlnch  FreeHeightper       „ 
\of  Solid  Height,   Inch  of  Solid          Capacity 
A             1         Height                     ^ 

3 

9.4248 

3.0973 

1.1795 

10,472 

6A 

19.0460 

4  2883 

1.7331 

5183 

3/j 

9.6213 

3.1410 

1.1871 

10,258 

6J 

19.3423 

4.2820 

1.7488 

5129 

3J 

9  8175 

2.1847 

1.1948 

10,053 

6A 

19.4886 

4.3257 

1.7636 

5077 

3,^ 

10.0138 

3.3284 

1.3037 

9,856 

6i 

19.6850 

4.3694 

1.7791 

5027 

3i 

10.2103 

2.2721 

1.2107 

9,666 

6A 

19.8314 

4,4131 

1.7948 

4977 

3/. 

10.4066 

2.3158 

1.3189 

9,484 

61 

20.0277 

4.4567 

1.8106 

4938 

3i 

10.6029 

2.3595 

1.2272 

9,308 

Sy'r 

20.2240 

4.5004 

1 . 8366 

4s«n 

h\ 

1      10.7993 

2.4031 

1,2857 

9,139 

6J 

20.4204 

4,5441 

1.8427              4833        1 

34 

'      10  9956 

2.4468 

1.2443 

8,976 

6A 

20.6168 

4.5878 

1.8590        1          4787          1 

3^. 

11.1920 

3.4905 

1.2531 

8,819 

61 

20.8131 

4.6315 

1.8754 

4743 

3i 

11  3883 

2.5842 

1.2621 

8,666 

6|J 

21  0094 

4.6752 

1.8920 

4698 

Hk 

11.5846 

2.5779 

1.2712 

8,520 

6i 

21  2058 

4  7189 

1.9088 

4654 

3i 

11  7810 

2  6216 

1.2805 

8,378 

611 

31.4022 

4,7626 

1.9257 

4612 

m 

11.9774 

2.6653 

1,2899 

8,240 

4 

21.. 5985 

4.8063 

1.9428 

4570 

3i 

12.1737 

2.7090 

1.2995 

8,107 

en 

31.7948 

4,8500 

1.9600 

4528 

3il 

12.3700 

3.7527 

1.3093 

7,979 

7 

21.9912 

4  8937 

1.9774 

4488 

4 

12  5664 

2.7964 

1.3191 

7,854 

Vs 

22.1876 

4.9374 

1  9949 

4448 

^.\' 

12.7628 

2.8401 

1.3393 

7,733 

7* 

22.3839 

4  9811 

2.0126 

4409 

4f 

12.9591 

3.8838 

1.3394 

7,616 

7,^ 

33.5803 

5.0248 

2  0304 

4371 

^h 

13.1554 

2.9375 

1,3498 

7,503 

"'i 

22.7766 

5.0685 

2.0484 

4833 

4i 

13.3518 

2.9712 

1.3603 

7,393 

7A 

22.9780 

5.1133 

2.0666 

4296 

^, 

13.5482 

3.0149 

1  3709 

7,385 

^ 

28.1693 

5.1558 

2.0849 

4260 
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Wire  springs  are  likely  to  be  very  small;  for  Instance,  the 
writer  has  one  particular  spring  in  mind  which  was  so  small 
that  38,000  were  required  to  weigh  one  pound.  For  measur- 
ing wire  of  any  kind,  it  is  better  to  use  a  micrometer  caliper, 
thus  recording  the  dimensions  in  decimal  parts  of  an  inch, 
instead  of  attempting  to  use  gages  of  any  kind. 
Initial  Tension 

Springs  are  often  made  with  an  "initial  tension"  which 
causes  the  coils  to  be  drawn  tightly  together.  This  result  is 
secured  by  twisting  the  wire,  a  common  example  of  a  spring 
of  this  type  being  the  ordinary  screen  door  spring.  Such 
springs  will  not  begin  to  deflect  as  soon  as  the  load  is  applied, 
it  being  necessary  to  first  overcome  the  initial  tension  already 
in  the  spring.  With  Springs  of  this  type  it  is  possible  to  load 
to  the  maximum  capacity  without  obtaining  a  corresponding 
deflection  of  the  spring. 

Methods  Used  In  Spriner  Manufacture 

Wire  springs  are  made  of  a  great  variety  of  materials,  and 
the  wire  is  generally  sold  under  a  trade  name.  The  manu- 
facturer is  very  willing  to  guarantee  his  wire  of  certain 
grades,  but  equally  unwilling  to  guarantee  other  grades  of 
wire  which  he  makes.  In  all  cases,  however,  he  either  cannot 
or  will  not  state  any  of  the  physical  properties  of  his  product, 
contenting  himself  by  saying  that  it  is  "extremely  uniform." 
Some  manufacturers  actually  disclaim  the  possession  of  such 
knowledge,  while  others  are  frank  in  stating  that  exact 
analyses  and  corresponding  characteristics  are  regarded  as 
valuable  trade  secrets.  Some  manufacturers  of  both  wire  and 
wire  springs,  even  go  so  far  as  to  state  that  they  make  cer- 
tain grades  of  wire  for  their  own  use  and  that  they  will  not 
sell  such  wire  to  other  spring  manufacturers.  In  such  cases 
it  Is  necessary  for  the  spring  manufacturer  and  his  engineer 
to  ascertain  by  experiment  just  what  any  grade  of  wire  will 
do.  In  this  way  an  exact  average  of  the  physical  properties  of 
the  wire  is  obtained. 

Spring  Ends 

Extension  springs  are  furnished  with  an  infinite  number  of 
different  kinds  of  ends,  many  of  which  have  become  so  com- 
monly known  in  the  trade  that  they  are  regarded  as  standard. 
The  two  hooks  at  opposite  ends  of  a  spring  may  be  made  in 
line  and  in  the  same  or  different  planes;  and  they  may  be  lo- 
cated at  the  center  of  the  spring  or  on  one  side.  A  further 
variation  may  be  obtained  by  arranging  the  ends  out  of  line 
and  they  may  even  be  located  at  right  angles  to  each  other. 
Some  common  forms  of  spring  ends  are  illustrated  in  Figs.  1 
and  2,  and  in  referring  to  these  illustrations  it  will  be  well  to 
remember  that  the  direction  in  which  the  springs  should  be 
wound  ought  always  to  be  specified  when  giving  an  order.  It 
must  also  be  borne  in  mind  that  tables  and  calculations  of 
the  form  presented  in  this  article  apply  only  to  the  flexible 
part  of  the  spring.  Ends  of  various  kinds,  such  as  hooks, 
plugs,  etc.,  are  really  not  part  of  the  spring  proper,  such  ends 
being  merely  mechanical  appliances  for  attaching  the  spring 
to  other  machine  elements. 

*  •     * 

A  patent  has  recently  been  granted  to  S.  W.  Parr,  Urbana, 
111.,  for  a  new  alloy  claimed  to  resist  the  corrosive  action  of 
moiat  oxygen  or  of  ordinary  acids.  Hence,  It  can  be  used 
in  calorimeters  and  exposed  directly  to  the  calorimeter 
charge.  Bomb  calorimeters  ordinarily  used  are  made  of  steel 
with  the  inner  faces  lined  with  platinum  or  gold  plated  cop- 
per, having  the  disadvantages  of  hlRh  cost  and  being  easily 
damaged.  The  new  alloy  has  a  composition  of  63  parts  nickel, 
5  parts  copper,  20  parts  chromium,  5  parts  molybdenum,  2 
parts  tungsten  and  less  than  2  partn  each  of  aluminum,  boron 
and  manganese.  It  Is  claimed  to  have  a  very  high  electrical 
resistance,  and  to  have  a  tensile  strength  for  unworked  metal 
of  about  60,000  pounds  per  square  Inch.  It  may  bo  used  for 
v.ilve  seats  and  for  the  construction  of  chemical  voasols,  tak- 
ing the  place  of  platinum  for  certain  purposes. 

*  •     • 

An  error  of  statement  was  made  In  the  article.  "The  Story 
of  the  Combination  Square,"  which  appeared  In  the  January 
number  In  regard  to  the  Interview  of  Mr.  Starrett  with 
Samuel  Colt.  The  interview  was  not  with  Mr.  Colt,  but  with 
a  representative  of  Colt's  Armory.  Mr.  Colt  had  been  dead 
a  number  of  years  at  the  time  of  the  Interview. 


ANNEALING  BRASS  FOR  FORMING  AND 
DRAWING    OPERATIONS 

BY  HOWARD  W.  DUNBAB' 

Difficult  forming  and  bending  operations  as  performed 
under  a  punch  press  have  and  always  will  cause  considerable 
trouble,  especially  when  a  large  number  of  successive  opera- 
tions must  be  performed.  A  lot  of  time  must  be  spent  in 
producing  the  exact  shape  on  the  dies,  fussing  with  corners 
and  removing  a  thousandth  here  and  a  thousandth  there. 
The  material  next  comes  in  for  its  criticism,  and  we  finally 
select  a  grade  which  is  correct  in  composition  and  whose 
physical  properties  should  insure  satisfactory  results.  We 
anneal  the  parts — a  number  of  times  perhaps — and  some- 
times we  have  them  annealed  after  each  operation,  but  still 
we  fail  either  to  succeed  in  producing  any  parts  at  all,  or 
the  majority  of  these  parts  develop  cracks  in  making  some 


^  . 

t 

1 

}I. 

Tig.    1.     Piece    of    Work    which    gave    Trouble    at   Bend    A 

of  the  bends  or  forming  operations.  The  fact  I  wish  to 
bring  out  is  that  we  are  very  particular  with  most  of  the 
variables  which  enter  into  difficult  forming  and  drawing 
operations,  and  then  promptly  proceed  to  neglect  a  most 
important  one — annealing.  Frequently  very  little  thought 
is  given  to  the  effect  annealing  can  have  upon  the  forming 
and  drawing  operations.  We  permit  the  annealing  foreman 
to  establish  the  temperature,  and  then  are  content  to  let 
the  man  at  the  fire  gage  the  temperature  with  his  eye  (and 
it  is  admitted  that  an  annealing  expert  becomes  skilled  in 
this  respect)  and  use  his  own  judgment  as  to  the  length  of 
time  the  parts  are  left  in  the  furnace.  How  do  we  qualify 
him  to  do  this?  He  seldom  has  an  opportunity  to  gain 
experience  with  the  actual  operations  on  the  parts  he  is 
treating,  nor  in  many  cases  does  he  know  the  results  which 
are  to  be  accomplished  through  the  medium  of  the  annealing 
operation.  He  seldom,  if  ever,  knows  the  exact  composition 
of  the  material  which  he  is  handling;  it  is  brass  and  brass 
alone  to  him. 

Now  there  are  many  variables,  both  of  a  personal  nature 
and  of  a  tangible  nature,  and  all  should  be  given  proper 
consideration  before  the  most  desirable  results  can  be  ex- 
pected. Let  us  consider  some  of  those  which  have  a  bearing 
upon  the  requirements  of  an  efficient  annealing  operation. 
(1)  The  composition  of  the  brass,  i.  c,  whether  it  be  high 
or  low  in  lead,  and  the  amount  of  zinc  which  plays  an  Im- 
portant part  in  determining  the  temperature  at  which  this 
material  should  be  annealed  to  produce  good  uniform  re- 
sults in  a  bending  or  forming  die.  As  the  lead  and  zinc 
melt  at  a  low  temperature,  they  naturally  are  more  quickly 
affected  by  overheating,  and  the  higher  the  percentage  of 
these  two  metals  in  the  mixture,  the  more  is  the  brass 
structure  changed  by  variations  in  temperature.  (2)  The 
length  of  time  that  these  parts  are  left  In  the  furnace  under 
this  temperature.  Of 
course  the  tempera- 
ture can  be  higher 
or  lower  (within 
reason)  If  the  time 
the  parts  are  left  In 
the  furnace  Is  varleil 
to  suit  such  differ- 
ences. Still,  with  a 
given  temperature, 
observations  have 
shown  that  the  time 
cannot  vary  more 
than  B  per  cent.  (3) 
The  manner  of  cool- 
ing.    (4)   The  varla- 
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tions  in  temperature  throughout  the  heat.  In  most  dif- 
ficult forming  operations,  especially  where  there  are  a 
large  number  of  successive  drawing  or  bending  opera- 
tions to  be  performed,  the  temperature  during  the  anneal- 
ing operations  cannot  vary  materially.  Thirty  degrees  in 
some  cases  is  the  limit.  (5)  The  nature  of  the  bend,  i.  e., 
whether  it  be  a  severe  one  or  one  more  readily  accom- 
plished. This  naturally  affects  the  number  of  annealing 
operations,  which  should  be  held  down  to  a  minimum,  as  the 
more  annealings  introduced  the  more  chances  there  are  for 
changing  the  structure  of  the  brass  by  overheating. 

How  can  these  variables  be  controlled,  and  what  advan- 
tages can  be  obtained  by  such  control?  To  emphasize  this 
point,  and  incidentally  to  illustrate  the  importance  of  at- 
tention to  that  part  of  the  work  connected  with  difficult 
forming  operations,  which  is  now  so  sadly  neglected  in 
many  cases,  let  me  give  an  illustration  of  an  actual  ex- 
perience which  came  under  my  observation.  A  small  brass 
part  made  from  sheet  stock  approximately  3/32  inch  thick 
was  to  be  formed  by  perhaps  fifteen  or  sixteen  different 
operations  to  a  very  irregular  and  difficult  shape,  and  the 
■  particular  operation  with  which  considerable  trouble  was  ex- 
perienced is  illustrated  in  Fig.  1.  The  brass  had  to  be  bent 
back  on  itself,  leaving  a  very  small  space  between  the  parts; 
two  operations  at  this  particular  point  had  preceded  the 
one  in  question.  The  material  from  which  the  part  was 
made  was  what  is  known  to  the  trade  as  "soft  draw"  brass, 
and  contained  a  minimum  amount  of  lead  (about  0.5  per 
cent)  with  the  general  mixture  for  zinc  and  copper,  the 
impurities  being  reduced  to  a  minimum.  It  was  the  best 
material  known  to  makers  of  brass,  for  the  purpose  for  which 
it  was  to  be  used,  but  still  the  parts  could  not  be  formed 
so  that  point  A  did  not  show  cracks. 

Considerable  time,  thought  and  worry  were  put  into  the 
many  troubles  as  they  came  up.  The  cost  of  the  investiga- 
tion ran  up  to  thousands  of  dollars  in  wasted  material  and 
changes  in  tools  and  fixtures,  every  change  seeming  to  point 
toward  a  solution  of  the  difficulties,  but  little  actual  improve- 
ment was  noticed  until  one  day  it  occurred  to  me  that  per- 
haps our  trouble  did  not  lie  in  what  seemed  to  be  the  ap- 
parent cause — the  mechanical  operation.  Perhaps  there  was 
some  other  reason  for  the  difficulty,  and  we  naturally  turned 
to  the  only  other  possible  source  of  trouble,  i.e.,  the  anneal- 
ing department,  after  having  exhausted  all  imaginary  ex- 
periments in  materials  and  tools.  I  discovered  in  the  anneal- 
ing department,  and  no  doubt  similar  discoveries  can  be 
made  in  practically  all  such  departments,  a  sadly  neglected 
state  of  affairs.  Temperatures  ranging  from  1000  to  1650  de- 
grees were  commonly  used.  Sometimes  the  part  remained 
in  the  furnace  a  very  short  time,  and  at  other  times  for  a 
longer  period.  It  is  true  that  occasionally  parts  were  properly 
annealed,  and  when  properly  annealed  no  trouble  resulted. 
This  constituted  that  percentage  which  had  been  all  right. 

A  systematic  study  was  made  of  the  conditions  pertaining 
to  the  particular  operation  in  question.  A  pyrometer  was 
installed  to  indicate  the  temperature,  which  helped  to  main- 
tain it  at  a  given  figure,  and  hold  it  within  a  limit  of  twenty 
degrees.     This  instrument  was  of  the  recording  type,  so  that 

any  fiuctuations  in 
temperature  could  be 
traced,  and  it  trouble 
resulted  from  parts 
annealed  at  any  par- 
ticular time,  the 
cause  could  be  traced 
and  corrected.  A 
mechanical  device 
was  Installed  which 
carried  the  parts 
into  the  furnace,  al- 
lowed them  to  re- 
main there  for  a 
certain  length  of 
time,  and  then  auto- 
rig.  3.  Same  Brass  shown  in  Fig.  2,  illustrating  niatically  Carried 
Improved   Structure  obtained   by  Proper 

Annealing  Conditions  them       OUt       and 


dropped  them  into  the  water  tank  for  cooling.  This  insured 
that  the  parts  only  remained  in  the  furnace  for  the  time  de- 
sired; and  the  speed  of  this  mechanical  device  could  be  regu- 
lated within  a  range  which  was  considered  sufficient  to  cover 
the  case.  Of  course  a  great  number  of  experiments  had  to  be 
performed,  but  the  results  were  that  after  the  temperature 
was  once  determined,  the  length  of  time  the  parts  were  al- 
lowed to  remain  in  the  furnace  was  fixed,  and  all  parts  that 
came  to  the  dies  in  this  state  were  formed  to  their  proper 
shapes  without  defect. 

Figs.  2  and  3  show  reproductions  of  micro-photographs  of 
the  surface  of  a  piece  of  brass  after  the  annealing  operation. 
In  both  illustrations  the  same  grade  of  brass  was  photo- 
graphed, and  these  photographs  were  taken  at  the  same  time, 
the  magnification  being  SO  diameters  in  each  case.  Fig.  2  illus- 
trates the  surface  of  the  brass  as  seen  under  the  microscope 
when  annealed  by  the  hit  or  miss  process  that  was  in  vogue 
previous  to  the  investigation.  The  temperature  of  the  fur- 
nace during  the  annealing  operation  was  stated  to  be  1500 
degrees  and  the  parts  remained  in  the  furnace  at  this  tem- 
perature for  a  length  of  time  varying  from  two  to  seven  or 
eight  minutes.  An  examination  of  the  manner  in  which 
the  material  has  crystallized  will  readily  reveal  the  fact  that 
the  stock  was  very  much  overheated,  and  that  the  materials 
are  separated,  leaving  large  crevices,  which,  it  is  obvious, 
would  cause  cracks  or  breaks  in  the  bending  operation.  A 
glance  at  Fig.  3  will  at  once  show  the  improvement  accom- 
plished when  proper  attention  was  given  the  annealing  opera- 
tion. The  closeness  of  the  grain,  as  compared  with  Fig.  2, 
immediately  impresses  upon  one  the  importance  of  the  an- 
nealing operation.  The  temperature  as  indicated  by  the 
recording  pyrometer,  was  held  from  1150  to  1180  degrees, 
and  the  parts  remained  in  the  furnace  at  this  temperature  for 
a  period  of  three  minutes,  thirty  seconds,  when  they  were 
plunged  into  lukewarm  water  and  accordingly  cooled.  The 
brass  in  both  cases  analyzed  the  same,  and  an  interesting 
point  is  that  when  tested  with  the  scleroscope,  both  showed 
the  same  hardness,  indicating  that  the  mere  softening  of  the 
brass  is  not  the  only  object  sought. 

This  example  serves  only  as  one  illustration  of  many 
similar  cases  which  were  at  once  revealed  in  succeeding  ex- 
periments on  other  bending  and  forming  operations  which 
were  giving  similar  trouble.  After  once  establishing  a  uni- 
form condition  of  annealing,  and  arranging  it  in  such  a 
manner  that  when  parts  were  not  annealed  according  to  in- 
struction, this  fact  was  revealed  through  the  recording  py- 
rometer and  recording  time  indicator,  bending  troubles  at 
once  vanished.  Dies  which  formerly  were  condemned  as  not 
being  capable  of  producing  correct  shapes  were  pressed  into 
service  and  proved  not  only  useful  but  satisfactory.  Opera- 
tions which  were  a  variable  quantity  on  the  production  sheet, 
because  of  large  percentage  in  loss,  at  once  became  normal 
and  ceased  to  be  a  trouble.  Four  marked  improvements  were 
noticeable  as  a  result  of  this  investigation:  (1)  Tool  wear 
(within  reasonable  limits)  ceased  to  be  a  factor.  (2)  Out- 
put immediately  increased.  (3)  A  wider  variation  in  the 
composition  of  the  stock  was  permissible.  (4)  Percentage 
of  scrap  pieces  due  to  cracks  or  breaks  was  reduced  to  0.5 
per  cent. 

Are  not  these  results  of  sufficient  importance  to  make  the 
subject  of  annealing  brass  worthy  of  serious  consideration? 
*  *  * 
Engineering  science,  which  has  done  probably  more  than 
any  other  material  agency  to  build  up  and  make  possible  our 
present  civilization,  is  also  used  as  the  main  agency  in  de- 
stroying it,  because  war  has  become  mainly  a  skillful  use  of 
the  devices  provided  by  the  engineer.  The  part  that  the  me- 
chanical, electrical,  civil  and  naval  engineer  plays  is  easy 
to  recognize,  but  even  the  mining  engineer  comes  in  for  his 
share.  We  are  told  that  at  one  point  in  Prance,  where  the 
opposing  trenches  were  very  close  together,  and  where  the 
French  were  "much  annoyed"  by  the  fire  of  German  machine 
guns,  which  were  inaccessible  to  the  French  fire,  some  mining 
engineers  and  coal  miners  drove  a  tunnel  to  the  spot  where 
the  machine  guns  were  located  and  succeeded  in  blowing  up 
the  cause  of  the  "annoyance." 
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ELECTRIC  BUTT- WELDING  PRACTICE=*=— 1 


APPLICATION    AND    PRACTICE    OF    JOINING    METALS    BY    ELECTRIC    WELDING    MACHINES 

BY    DODOLAS   T.    HAMILTOKt 


WHILE  practically  all  metals  and  alloys  can  be  elec- 
trically butt-welded,  it  is  necessary  to  adopt  different 
methods  of  clamping  the  work  and  applying  the  cur- 
rent to  make  a  perfect  union  with  metals  of  relatively  low 
resistance.  Copper,  for  instance,  requires  a  large  amount  of 
electric  current  for  a  short  period  of  time,  whereas  aluminum 
can    only    be    satisfactorily    welded    with    a    current    that    is 


./" 


t^    c;z::::ilv::-33 


0.7  «r> 

^      FLASH  WELO 


^...Et 


1.25  rl^       ■*  ' 

UPSET  WELO     B 
OSdr 


.... 

— - 

1 

* 

f?  R 


;|j 


F  ilartiinery 


I.     Diagram    showing    Projection    of    Work 

for   welding   Different    Kinds   of   Material    i 

Various  Types  of  Welds   (Toledo  Electric 


from    Clamping    Jaws 
nd   for   making 
Welding  Co.) 


under  perfect  control  and  Is  cut  off  at  the  precise  moment 
that  the  metals  are  homogeneously  united.  The  protrusion 
of  the  metals  from  the  clamping  jaws  also  governs,  to  a 
certain  extent,  the  effectiveness  of  the  electric  welding  ma- 
chine. 

Projection  of  Work  from  Clamping  Jaws 

In  butt-welding,  the  work  is  allowed  to  project  a  certain 
distance  out  from  the  faces  of  the  clamping  jaws,  and  then 
when  it  has  become  heated  to  the  proper  temperature  the 
jaws  are  forced  together  until,  in  some  cases,  they  prac- 
tically contact.  The  amount  of  metal  left  projecting  is  de- 
termined largely  by  the  material  to  be  welded  and  the  type 
of  weld  desired. 

Fig.  1  shows  the  relative  positions  of  the  clamping  jaws 
and  the  amount  that  the  work  should  project  from  them  for 
welding  various  materials.  At  A  is  shown  the  amount  that 
the  stock  should  project  from  the  clamping  jaws  when  mak- 
ing a  flash  weld  on  round  or  bar  stock.  This  applies  to 
the  welding  of  wrought  iron  or  steel.  The  space  between  the 
two  jaws  should  equal  about  0.7  times  the  diameter  of  the 
work.  The  distance  is  never  greater  than  the  diameter  of 
the  stock  for  making  a  flash  weld.  A  flash  weld  is  generally 
used  on  stock  that  is  wide  and  thin,  and  is  sometimes  ad- 
visable when  the  welding  faces  are  not  cut  square  and  true. 
It  is  also  used  in  welding  tubing  to  tubing;  In  fact,  in  all 
cases  where  a  small  amount  of  stock  is  to  be  takrn  up  in 
the  weld,  or  when  it  is  desired  to  shear  or  grind  off  the  fin. 

For  making  an  upset  weld,  the  stock  should  project  from 
the  jaws  about  the  distance  shown  at  H  In  Fig.  1.  The 
amount  of  metal  generally  left  extending  from  the  jaws  for 
making  an  upset  weld  of  wrought  iron  or  steel  is  about  IVi 
times  the  diameter  of  the  work.  Upset-welding  is  used  In 
ill  cases  where  the  weld  Is  to  be  hammered,  using  the  heat 
fnerated  In  welding;  also  In  some  rases  on  small  rods  or 
rings  where  It  Is  not  necessary  to  have  a  uniform  thickness 
of  stock.  In  welding  materials  such  as  copper,  brass,  tool 
■tteel  and  other  metals  that  are  deterloratpil  by  high  tem- 
peratures, they  must  be  heated  quickly  and  pressed  together 
with  sufflrient  force  to  push  out  all  the  burnt  metal  from 
the  weld 

When  welding  high-carbon  steel  to  lowcarhon  steel,  the 
ttock  should  extend  from  the  jaws  about  as  Indicated  at  C. 
Fig.    1.     The    low-carbon    stock    should    extend    considerably 
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farther  than  the  high-carbon  stock,  the  high-carbon  stock 
generally  extending  about  0.62  times  the  diameter  of  the 
work,  and  the  low-carbon  stock  about  1.8  times  the  diameter 
of  the  stock.  The  reason  for  this  is  that  the  high-carbon 
stock  offers  much  greater  resistance  to  the  passage  of  the 
electric  current  than  the  low-carbon  stock  does  and  hence 
heats  up  quicker. 

When  welding  wrought  iron  to  copper,  it  is  necessary  for 
the  work  to  be  held  as  shown  at  D  in  Fig.  1.  The  wrought 
iron  should  project  from  the  jaws  about  0.7  times  the  di- 
ameter of  the  work,  and  the  copper  about  1.8  times  the  di- 
ameter. The  copper  should  preferably  be  reduced  on  the  end 
to  about  0.5  times  the  diameter  of  the  bar.  In  this  case,  the 
copper  is  a  better  conductor  of  the  electric  current  than  the 
wrought  iron  and,  consequently,  does  not  heat  up  as  quickly. 
The  cross-section  of  the  copper  is  therefore  reduced  to  in- 
crease its  resistance  to  the  passage  of  the  electric  current 
and  cause  it  to  heat  up  quicker  or  at  about  the  same  rate 
as  the  wrought  iron. 

In  welding  one  brass  rod  to  another  brass  rod,  the  clamp- 
ing jaws  should  be  set  apart  about  three  times  the  diameter 
of  the  rod,  as  indicated  at  E  in  Fig.  1.  The  weld,  however, 
only  takes  up  about  one  times  the  diameter  of  the  bar,  when 
the  bar  is  over  'i  inch  in  diameter.  In  welding  copper  to 
copper,  the  work  should  project,  as  shown  at  F  in  Fig.  1, 
about  four  times  the  diameter  of  the  rod.  Here  again  only 
about  one  times  the  diameter  of  the  stock  is  utilized  in  mak- 
ing the  weld,  unless  the  stock  is  less  than  'i  inch  in  di- 
ameter. 

Various  Arrang-ements  of  the  Clamping  Jaws 

In  order  to  make  different  types  of  welds,  various  ar- 
rangements of  the  clamping  jaws  are  necessary.  Fig.  2 
shows  diagrammatically  a  number  of  different  arrange- 
ments. The  views  shown  are  plan  views,  looking  down  on 
the  top  faces  of  the  jaws.  At  .1  is  shown  the  typical  arrange- 
ment of  the  jaws  for  making  an  ordinary  butt-welded  joint, 
the  work  being  clamped  centrally  between  the  upper  and 
lower  clamping  jaws  and  projecting  the  required  amount,  as 
previously  described,  for  various  materials. 

Sheet  or  flat  stock  is  usually  welded  with  a  machine  called 
a  spot-welder,  provided  with  vertical  clamping  points  or 
electrodes.  This  process  will  be  fully  described  in  a  suc- 
ceeding article.  When  the  size  and  shape  of  the  work  will 
permit,  however,  spot-welding  operations  can  be  accom- 
plished on  certain  materials  in  a  butt-welding  machine  by 
employing  special  arrangements  of  the  clamping  jaws  as 
shown  at  B  and  C  in  Fig.  2.  In  practice,  however,  it  is  found 
that  in  some  cases  the  necessary  form  of  jaws  on  buttweld- 
ing  machines  render  them  impractioal  on  account  of  the 
impossibility  of  getting  the  work  to  be  spot-welded  into  them. 
For  spot-welding  in  an  electric  butt-welding  machine,  the 
two  upper  clamping  jaws  are  not  used,  and  one  of  the  lower 
jaws  is  pointed  as  shown  at  H.  the  other  being  provided  with 
a  flat  face.  The  material  having  the  least  resistance  to  the 
electric  current  Is  placed  In  contact  with  the  iMjinted  Jaw. 
This  form  of  jaw  is  used  in  welding  sheet  steel,  copper  and 
brass,  but  when  galvanized  iron  is  to  be  spot-welded  the  faces 
of  both  clamping  Jaws  must  be  pointed. 

The  arrangement  of  the  clamping  Jaws  shown  at  C  in  Fig. 
2  can  also  he  uswl  in  an  emergency  for  performing  spot- 
welding  operations  on  a  butt-welding  machine.  Instead  of 
using  the  jaws  as  electrodes,  two  round  copper  rods,  as  shown, 
are  held  In  them,  one  of  which  is  pointed  for  welding  steel, 
brass  and  copper;  both  of  these  must  be  pointed  for  welding 
galvanized  iron. 

For  performing  jump-welding  operations  on  light  stock, 
the  arrangement  shown  nt  D  In  Fig.  2  Is  used.  One  piece  of 
work  Is  hold  parallel  with  the  front  faces  of  the  clamping 
jaws  as  illustrated,  and  the  other  located  at  right  angles  to 
It.     The  piece  of  work   located  at   right  angles  Is  generally 
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pointed  to  reduce  the  cross-sectional  area  in  order  to  enable 
it  to  heat  up  at  the  same  time  as  the  other  piece,  allowing 
a  perfect  junction  to  be  made.  This  arrangement  of  the 
jaws  is  also  used  for  the  welding  of  tubing. 

A  rather  unusual  arrangement  of  the  clamping  jaws  is 
shown  at  E  in  Fig.  2.  This  requires  a  specially  constructed 
machine  provided  with  two  pairs  of  self-equalizing  clamping 
jaws  mounted  on  the  left-hand  head  and  insulated  from  each 
other.  These  two  jaws  are  operated  by  one  vertical  lever 
and  are  used  for  gripping  the  upper  part  of  the  "T  bar"  that 
is  to  be  welded.  The  machine  is  provided  with  a  double- 
throw  switch  operated  by  a  foot  lever.  The  making  of  a  tee- 
weld  is  accomplished  by  first  heating  the  stock  between  the 
two  auxiliary  clamping  jaws  a  for  a  distance  of  about  one  or 
two  inches.  When  it  is  red-hot,  the  double-throw  switch  is 
turned  to  the  left,  which  changes  the  flow  of  the  current. 
The  current  then  travels  from  the  right-hand  clamping  jaw 
6  in  which  the  lower  part  of  the  tee  is  held  to  the  left-hand 
preheating  jaws.  When  the  lower  part  of  the  tee  is  brought 
into  contact  with  the  preheated  bar  and  the  current  turned 
on,  the  two  pieces  quickly  reach  the  welding  temperature; 
a  slight  pull  on  the  lever  handle  forces  them  together  and 
the  job  is  done. 

The  diagram  at  F,  Fig.  2,  shows  the  arrangement  of  the 
clamping  jaws  and  work  for  forming  a  square-corner  weld. 
One  piece  of  work  is  held  parallel  with  the  traveling  slide 
of  the  jaws,  and  the  other  at  right  angles  to  it.  In  this  case 
the  sectional  area  of  the  two  pieces  is  practically  equal,  so 
that  no  preheating  of  the  bars  is  necessary.  It  is  strictly  a 
straight  welding  proposition.  The  flat  bar  in  the  right-hand 
jaw,  however,  should  project  out  farther  from  the  face  of 
the  jaw  than  the  other  piece,  generally  about  twice  the 
distance.  At  G  another  arrangement  of  the  clamping  jaws 
Is  shown  for  making  a  corner  weld,  but  in  this  case  the  weld 
is  made  at  an  angle  of  about  45  degrees,  making  a  right- 
angle  joint.  In  this  arrangement  the  work  is  presented  dif- 
ferently because  of  the  angles  on  the  work.  The  jaws  are 
machined  out  so  that  they  act  as  a  guide  to  present  the  two 
pieces  at  right  angles  to  each  other,  and  then  the  welding 
operation  is  a  comparatively  simple  process,  no  preheating 
of  the  work  being  necessary. 

The  butt-welding  of  hoops  or  rings,  as  shown  at  H,  can 
also  be  accomplished  on  a  regular  butt-welding  machine  in 
which  the  clamping  jaws  are  so  arranged  as  to  allow  the 
stock  to  be  presented  to  them  without  coming  in  contact  with 
the  frame  of  the  machine.  The  operation  of  welding  is 
carried  on  in  the  same  way  as  an  ordinary  butt-welding  job. 
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Method     of    arranging    Clampingr 
for    iutt-welding    Thin    Strip 
stock   (Patented  by  the  Thomson 
Electric    Welding    Co.) 


Fig.    2.     Diagram    illustrating   Arrangement    of    Clamping   Jaws   for 

performing  Various   Types   of   Welds    (Toledo  Electric 

Welding    Co.) 


A  special  arrangement  of  the  clamping  jaws  (patented  by 
the  Thomson  Electric  Welding  Co.)  for  butt-welding  thin 
wide  strip  stock  in  a  butt-welding  machine  is  shown  in  Fig. 
3.  This  type  of  welding  would  be  particularly  difficult  of 
accomplishment  with  clamping  jaws  of  the  ordinary  shape, 
as  it  would  be  impossible  to  hold  the  thin  stock  close  enough 
to  the  edge  to  keep  the  two  edges  in  alignment  and  distribute 
the  heat  evenly.  By  constructing  the  jaws  with  toothed  or 
intermeshing  edges,  as  shown  in  Fig.  3,  the  stock  can  be 
supported  practically  to  the  edge,  as  shown  at  A,  and  still 
allow  space  for  a  burr  to  be  formed  at  the  weld  when  the 
jaws  come  together  as  shown  at  B. 

Welding  Pieces  of 

Unequal  Cross- 
sectional  Area 

Fig.  4  shows  a 
machine  embody- 
ing the  necessary 
apparatus  for  weld- 
ing pieces  of  un- 
equal cross-section- 
al area,  which  has 
been  designed  and 
patented  by  the 
Thomson  Electric 
Welding  Co.  This 
is  accomplished  by 
using  two  trans- 
formers, one  for 
heating  the  thick 
piece  and  the  other 
for  making  the  weld.  In  the  illustration,  the  heating  trans- 
former is  indicated  by  A  and  the  welding  transformer  by  B. 
C  is  the  secondary  circuit  of  the  heating  transformer;  it  con- 
sists of  a  metal  yoke  recessed  to  receive  the  primary  coil  D 
an-d  is  bolted  to  the  table  top  as  shown.  On  one  terminal  is  se- 
cured a  slide  E  and  on  the  other  a  slide  F;  these  slides  carry 
at  their  forward  ends  the  lower  jaws  or  work-holding  members 
G  and  H.  Mounted  on  slides  E  and  F,  but  insulated  from 
them,  is  an  arm  1  on  which  the  other  work-holding  members  J 
and  K  are  mounted.  These  upper  clamping  jaws  are  insulated 
and  seated  in  the  free  end  of  the  lever  L  which  is  pivoted  to 
the  arm  /.    This  lever  is  depressed  by  the  cam  lever  M. 

The  welding  transformer  has  its  secondary  in  the  plane 
intersecting  that  of  the  heating  transformer.  It  is  secured 
to  the  table  and  has  one  of  its  terminals  projecting  and 
seated  between  the  terminals  of  the  heating  transformer 
from  which  it  is  insulated.  The  other  terminal  of  this  sec- 
ondary has  mounted  on  it  a  slide  0  which  carries  at  its  for- 
ward end  the  lower  jaw  or  work-holder  P.  The  upper  jaw  or 
work-holder  Q  is  carried  on  the  end  of  lever  B,  which  is 
pivoted  to  the  curved  arm  S,  mounted  on  the  slide  0.  A 
cam  lever  T  serves  to  depress  the  lever  R,  and  a  spring  re- 
turns it  substantially  to  its  former  position.  Anti-friction 
rollers  are  located  between  the  base  of  the  machine  and  the 
movable  arm  S  to  facilitate  its  movement.  The  work-holders 
are  constructed  so  that  the  clamping  bases  may  be  readily 
removed,  and  are  made  as  small  as  practical  with  suflScient 
contact  area  to  concentrate  the  lines  of  force  between  the 
terminals  of  the  secondary.  The  work-holders  are  also  kept 
cool  by  circulating  water  through  them.  The  primaries  of 
the  transformers  A  and  B  are  connected  to  a  source  of  elec- 
tric current  in  parallel,  and  each  is  provided  with  a  switch 
so  that  it  can  be  operated  independently. 

In  using  this  apparatus  for  welding  a  thin  piece  to  the 
side  of  a  thick  piece,  the  latter  is  clamped  between  the  jaws 
G  and  //  and  J  and  K  and  the  current  turned  on,  thereby 
heating  the  portion  of  the  thick  piece  which  lies  between  the 
clamps.  The  abutment  U  and  the  thin  piece  can  touch  the 
work  if  desired.  The  current  flows  from  one  terminal  O  to 
the  other  terminal  H  and  through  the  work,  which  is  clamped 
in  position  by  means  of  the  jaws  J  and  E.  When  the  thick 
piece  is  sufficiently  heated,  it  is  moved  back,  together  with 
its  clamp,  until  it  bears  snugly  against  the  abutment  U,  and 
at  the  same  time  the  slide  0  is  moved  to  bring  the  thin  piece 
of  work  held  in  jaws  P  and  Q  up  against  the  thick  one. 
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Tig.    4.     Special    Type    of    Electric    Butt-welding    Machine    patented    by    the   Thomson   Electric  Welding-  Co.   for   welding   Pieces   of  Unequal  Cross- sectional 
Area,     This   Machine   comprises   Two   Transformers.     (Thomson   Electric   Welding   Co.) 
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The  current  is  then  turned  on  to  the  welding  transformer 
B  and.  if  necessary,  can  be  turned  off  from  the  heating  trans- 
former A.  When  the  current  is  turned  on  to  the  welding 
transformer,  it  flows  from  the  jaw  R  through  the  ahutting 
pieces  of  work  to  the  abutment  U.  As  the  pieces  of  work 
soften,  suitable  pressure  is  applied  to  the  lever  V  to  pro- 
duce the  necessary  upset  and  effect  the  weld.  The  current 
is  then  turned  off  and  the  levers  released  to  free  the  work. 
Tee-weldlner  Thin  Strip  Stock 

In  the  butt-welding  of  thin  strip  stock,  it  is  evident  that 
the  top  of  the  tee  has  much  more  volume  than  the  end  of 
the  lower  portion  of  the  tee  that  is  to  be  welded  to  it,  as 
is  clearly  illustrated  by  the  pieces  a  and  &  in  Fig.  5.  It  is 
desirable  to  provide  a  means  for  localizing  the  current  so 
that  the  piece  a  will  heat  up  equally  with  the  piece  b.  The 
method  of  accomplishing  this  is  to  first  heat  the  piece  a  and 
then  subject  it  to  end  pressure  to  upset  it  and  form  a  burr 
or  projection  as  shown.  This  provides  means  for  localizing 
the  current  at  the  point  of 
welding  in  the  subsequent 
stages  of  the  operation.  The 
piece  6  is  then  welded  to  the 
piece  a  by  bringing  the 
former  into  engagement  with 
the  upset  and  subjecting  it  to 
both  heat  and  pressure.  With 
this  type  of  apparatus  it  is 
evident  that  three  seta  of 
clamping  jaws  are  necessary, 
as  has  already  been  described 
for  this  work.  The  condition 
of  the  work  before  and  after 
welding  is  shown  at  A  and 
It.  This  process  of  electric 
wi-lding  was  patented  by  the 
Thomson  Electric  Welding 
Co.  In  November,  1913. 

Tee-weldlni(r  without  Chantrlnv 
OrlirlnnI  Dlmennloni)  of  Work 

A  special  application  of  the 
electric  welding  machine,  pat- 
ented by  the  Thomson  Klec- 
trlc  Welding  Co.,  to  tee-  and 
angular-welding  without 
changing  the  original  dimen- 
sions of  the  work  Ir  shown 
diagrammatlcally    In    Fig.    5. 
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This  method  can  be  used  advantageously  in  the  construction 
of  articles  such  as  metal  grills,  grids  or  frames  employing  a 
number  of  cross  pieces  united  to  end  pieces  or  pieces  common 
to  such  cross  pieces.  In  the  usual  practice  of  uniting  pieces  by 
a  butt-welding  process,  there  is,  of  necessity,  a  shortening  of 
the  piece  attendant  upon  the  upsetting  of  the  plastic  metal 
at  the  joint  under  endwise  pressure.  This  involves  a  change 
in  the  dimensions  of  the  completed  structure,  or  in  other 
words  an  alteration  in  the  relative  positions  of  two  pieces 
due  to  the  movement  of  one  toward  the  other  in  forming 
the  joint.  Hence,  in  the  welding  of  a  frame  or  grid  having 
two  or  more  cross  pieces  of  definite  dimensions,  it  is  evi- 
dent that,  by  the  ordinary  method  of  butt-welding,  a  certain 
amount  of  the  metal  is  taken  up  in  the  upset  and  hence  the 
pieces  would  be  shortened.  The  methods  illustrated  in  Fig. 
5  consist  in  holding  the  pieces  to  be  welded  rigidly  in  their 
ultimate  relative  positions  and  crowding  in  a  uniting  mater- 
ial which  is  made  plastic  by  the  passage  of  an  electric  cur- 
rent through  it.  The  metal 
is  crowded  into  the  space 
between  the  two  pieces  and 
fills  up  the  joint,  welding  the 
members  together. 

One  method  of  uniting  two 
members  in  this  manner  is 
shown  at  C  in  Fig.  5.  Here 
it  will  be  seen  that  the  pieces 
c  and  d  to  be  Joined  are 
separated  by  a  wedge  c  which 
is  forced  in  sideways  In  the 
space  between  the  two  pieces. 
This  metal  may  be  of  the 
same  character  as  that  of  c  or 
il  or  different  according  to 
the  kind  of  Joint  required, 
rty  passing  a  current  through 
those  pieces,  the  metal  wedge 
becomes  plastic  and  adheres 
to  the  pieces,  joining  them 
without  change  of  dimensions 
in  the  structure  or  shortening 
i>f  either  of  the  component 
parts.  Any  part  that  Is  left 
projecting  from  the  wedge- 
.■ihaped  piece  e  Is  cut  off  after 
the  welding  of  the  Joint  is 
completed. 
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Another  method  of  making  the  same  joint  where  only 
moderate  strength  is  required  is  shown  at  D.  In  this  case 
a  small  piece  of  metal  /  is  being  crowded  into  the  interven- 
ing space  between  the  two  pieces  by  means  of  the  crowding 
tool  fir.  A  slightly  different  application  from  that  shown  at  C 
is  shown  at  E  where  two  pieces  instead  of  one  are  being 
used  to  form  the  junction.  At  F  is  shown  another  method. 
In  this  case,  it  will  be  seen  that  a  bevel  groove  is  cut  in 
the  piece  ft,  providing  it  with  a  seat  for  the  metal  which  is 
inserted  to  form  the  junction.  Still  another  method  of 
effecting  a  tee-weld  without  any  change  In  the  original  di- 
mensions of  the  pieces  is  shown  at  G,  in  which  the  end  piece 
i  is  flared  out  to  provide  material  which  is  forced  back  by 
means  of  the  crowding  tool  ;'.  In  this  case,  however,  it  is 
obvious  that  the  plastic  material  is  not  a  separate  piece,  but 
consists  of  one  of  the  parts  itself.  The  flare  instead  of  being 
as  shown  at  G  can  be  as  shown  at  1  and  will  engage  the 
other  piece  on  the  corner  instead  of  in  the  center,  so  that  the 
action  of  the  crowding  tool  will  force  the  metal  down  into 
the  center  when  making  the  junction.  Another  method  of 
accomplishing  the  weld  is  shown  at  H  in  which  the  joining 
metal  is  applied  in  small  pieces  or  spots  at  the  corner,  this 
method  being  especially  adapted  to  the  tee-welding  of  parts 
where  a  strong  joint  is  not  essential. 
*     *     * 

RECENT   LEGAL   DECISIONS    INVOLVING 
MACHINERY 

Of  Interest  to  Exhibitors  at  San  Francisco 

(Wisconsin.)  Where  a  manufacturer  of  machinery  places 
one  of  his  machines  on  exhibit  at  an  exposition  or  fair,  and 
the  same  is  installed  on  a  platform,  it  is  the  duty  of  the 
manufacturer  to  anticipate  that  injury  might  probably  re- 
sult to  some  person  exercising  ordinary  care,  if  guard  rails 
are  not  provided  on  the  steps  leading  to  the  viewing  plat- 
form. Failure  to  provide  such  rails  is  negligence  for  which 
he  is  liable  in  the  case  of  accident. 

The  Wisconsin  Supreme  Court  has  held  the  foregoing  to 
be  the  law  in  Pennell  v.  Rumely  Products  Co.  The  action 
was  brought  to  recover  damages  for  an  injury  received  by 
plaintiff  in  having  his  arm  caught  between  a  pulley  attached 
to  the  cylinder  shaft  of  a  threshing  machine,  such  machine 
being  exhibited  at  the  La  Crosse  county  fair  in  September, 
1912.  The  platform  upon  which  the  machine  stood  was  not 
properly  guarded  with  a  hand  rail.  In  the  trial  court,  a  jury 
returned  a  verdict  of  $3500.  The  judge  deemed  such  amount 
excessive  and  gave  the  plaintiff  an  option  to  take  judgment 
for  $2000  or  a  new  trial.  Judgment  was  entered  for  $2000 
and  the  defendant  Rumely  Co.  appealed.  The  Supreme  Court 
affirmed  the  judgment.  (Pennell  v.  Rumely  Products  Co.,  1^9 
N.  W.  769.) 

Injured  by  Gears 

(Massachusetts.)  In  an  action  for  injuries  to  a  boy  four- 
teen years  old,  whose  fingers  were  caught  in  the  gears  of  a 
machine,  of  the  existence  of  which  gears  he  did  not  know, 
when  the  cover  enclosing  the  gears  slipped  off,  evidence  to 
the  effect  that  his  employer  had  not  instructed  him  as  to  the 
dangerous  character  of  the  machine  was  held  suflicient  to 
warrant  a  jury  in  a  finding  of  negligence  in  exposing  plaintiff 
to  a  hidden  peril  in  work  that  apparently  was  not  dangerous, 
without  instructions  or  warning.  (Moloney  v.  Pemherton 
Co.,  101  N.  E.  388.) 

Excessive  Charge  for  Machinery 

(Washington.)  Where  machinery  had  been  manufactured 
upon  defendant's  order  and  accepted  by  the  defendant,  the 
manufacturer,  in  the  absence  of  an  agreement  as  to  the  price, 
can  recover  the  reasonable  value  of  the  machinery,  though 
he  charged  the  defendant  with  a  price  in  excess  of  the  reason- 
able value. 

Where  defendants  purchased  certain  machinery  without 
any  agreement  as  to  the  price,  an  instruction  that,  if  the 
jury  found  that  defendants  could  have  purchased  the  ma- 
chinery in  the  open  market  at  a  price  considerably  less  than 
plaintiff  asked,  that  fact  might  be  considered  in  determining 
whether  there  was  a  contract  between  the  plaintiff  and  de- 
fendants, was  erroneous,  misleading,  and  confusing.  (Nordee7i 
Iron  Works  v.  Rucker  et  at,  l.'/S  P.  219.) 


Conditional  Sale  of  Machinery 

(Georgia.)  A  purchaser  of  machinery  in  a  conditional 
sale  contract  was  adjudicated  a  bankrupt.  In  his  schedule 
he  listed  this  machinery  as  part  of  his  assets.  The  seller  of 
the  machinery,  in  reclamation  proceedings,  obtained  an 
order  of  court  to  repossess  himself  of  the  property.  Later 
the  seller  brought  suit  against  the  sureties  on  the  bankrupt's 
conditional  sale  note  and  obtained  judgment.  The  machinery 
had  not  been  removed  from  the  bankrupt's  premises.  Under 
such  circumstances  it  is  only  proper  that  the  seller  should 
not  have  the  right  to  take  possession  of  the  machinery,  since 
judgment  had  been  secured  against  the  sureties  on  the  con- 
ditional sale  note.  (Mallary  Bros.  Machinery  Co.  v.  Thomas 
et  ah,  83  S.  E.  183.) 

Assumption  of  Risk 

(Maine.)  A  servant  assumes  the  risks  of  dangers  known 
to  him,  as  well  as  those  incident  to  his  work  and  apparent 
to  one  of  his  intelligence,  and  is  chargeable  with  knowledge 
of  the  things  and  conditions  which  he  sees,  or  by  the  ex- 
ercise of  reasonable  care  ought  to  see,  and  his  failure  in  that 
respect  is  negligence,  and  the  master  may  assume  that  he 
will  see  and  guard  against  apparent  dangers.  (Monk  v. 
Bangor  Power  Co.,  92  A.  611.) 

Foreclosure  of  Chattel  Mortgage 

(North  Dakota.)  Where  property  Is  sold  on  the  fore- 
closure of  a  usurious  mortgage,  one  who  purchases  at  the 
foreclosure  sale  and  pays  his  money  without  notice  of  the 
usurious  character  of  the  mortgage  is  protected  as  a  hona  fide 
purchaser  of  the  property,  and  the  same  is  true  where,  after 
the  foreclosure  sale  and  before  the  expiration  of  the  time  of 
redemption,  a  person  buys  the  interest  or  estate  of  the  mort- 
gagee who  bids  in  the  property  at  the  sale.  (Heitsch  et  al.  v. 
Minneapolis  Threshing  Machine  Co.  et  al.,  150  N.  W.  451.) 
Master's  Liability  tor  Injury  to  Servant 

(Federal.)  Plaintiff  for  four  years  had  operated  a  machino 
in  defendant's  shoe  factory,  above  which  was  an  elec.trlc 
light.  She  arrived  one  morning  five  minutes  before  time  to 
commence  work,  when  it  was  quite  dark,  and  was  unable  to 
turn  on  her  light,  because  the  current  had  not  been  switched 
on  from  below,  which  was  done,  however,  in  two  or  three 
minutes.  In  the  meantime  she  undertook  to  hang  up  her 
coat  in  the  place  provided,  which  required  her  to  step  upon 
a  chair  and  from  there  on  a  bench,  and  in  doing  so  she 
placed  the  chair  on  some  shoe  uppers  which  had  been  left 
on  the  floor  by  a  fellow  servant,  and  the  chair  tilting,  she 
fell  and  was  injured.  Held  that,  in  so  far  as  there  may  have 
been  negligence  in  so  placing  the  coat  hangers  as  to  make  It 
necessary  to  climb  upon  the  bench,  the  risk  was  an  obvious 
one,  which  she  knew  and  assumed;  that  she  also  assumed  the 
risk  involved  in  moving  around  and  placing  the  chair  in 
the  dark,  which  was  not  required  by  her  employment  or 
properly  incident  thereto.  (W.  H.  McElwain  Co.  v.  Bullock, 
211  Fed.  962.) 

*     *     * 

An  alleged  new  method  for  producing  electricity  com- 
mercially (?)  consists  in  placing  thermo-electric  couples 
around  heated  flues.  The  thermo-electric  elements  are  separ- 
ated by  a  layer  of  mica  insulation  and  are  joined  at  their 
hot  ends  by  a  band  of  electrolytically  deposited  copper.  Five 
of  these  elements  are  connected  in  a  series  to  form  a  unit 
and  a  suitable  number  of  units  are  formed  into  a  ring  that 
surrounds  the  heated  flue.  The  unheated  ends  of  the  ele- 
ments are  kept  cool  by  circulating  cooled  air  around  them. 
The  cost  of  installing  such  a  system,  as  compared  with  the 
cost  of  gas,  oil  and  steam  operated  engines,  is  stated  to  be 
less  than  half,  while  the  cost  of  producing  electricity  by  this 
means  is  from  one-third  to  one-fourth  of  the  cost  when  pro- 
duced by  steam,  gas  or  oil  plants.  Unfortunately  it  is  not 
possible  to  go  right  ahead  and  install  such  a  system,  and 
thus  save  so  great  a  percentage  of  the  present  cost  o£  pro- 
ducing electricity,  because  the  couples  are  composed  of  an 
element  made  of  a  special  secret  alloy.  Experience  teaches 
that  when  secret  alloys  or  processes  form  part  of  a  new  devel- 
opment like  the  one  mentioned,  the  most  important  secret  of 
all  is  to  gather  in  the  proceeds  from  unsophisticated 
investors. 


566 


MACHINERY 
SNAPSHOTS  ON  THE  ROAD 


March,  1915 


SOME    NOTES    PICKED    UP    AT    RANDOM    BY    MACHINERY'S    FIELD    SERVICE    EDITORS 


T' 


— "there    are    hardly    enough   patterns    to 
warrant    the    employment    of    a    stock- 
keeper    and    a    regular    system    for 
keeping  track  of  the  patterns." 


kHE  simplicity 
of  an  idea  is 
often  its  sav- 
ing point.  There  is 
a  small  concern 
right  in  New  York 
City  that  has  a  set 
of  patterns  almost  in 
constant  use.  As  yet 
there  are  only  about 
two  hundred  pat- 
terns in  all,  but  to 
lay  your  hand  on 
any  one  of  them  is 
a  hard  Job,  because 
there  are  so  many 
places  where  they 
two    different    brass 


might  be.  For  instance,  there  are 
foundries  and  two  iron  foundries  patronized  by  this  con- 
cern, all  located  at  a  considerable  distance  from  the  shop, 
and  the  pattern  may  be  at  any  one  of  these;  or  it  may 
be  in  the  storage  or  in  the  pattern-room.  The  difficulty  Is 
that  there  are  hardly  enough  patterns  to  warrant  the  employ- 
ment of  a  stock-keeper  and  a  regular  system  for  keeping 
track  of  the  patterns,  but  there  are  too  many  to  depend  on 
memory  alone. 

The  superintendent  of  this  little  concern,  however,  is  a  com- 
mon-sense sort  of  a  chap,  and  the  way  he  handles  the  matter 
is  as  follows:  He  had  the  patternmakers  saw  out  two  hun- 
dred wooden  cubes,  •''4  inch  square.  He  painted  the  faces  of 
the  cubes  different  colors  and  then  made  a  special  box  to 
hold  them  all  in  one  layer.  On  the  cover  of  the  box  he  in- 
scribed "tracers"  for  the  different  colors;  thus,  red  meant 
that  the  pattern  was  in  one  of  the  iron  foundries,  blue  that 
it  was  in  one  of  the  brass  foundries,  and  so  on.  The  faces  of 
the  cubes  were  all  numbered  (over  the  color)  with  a  pat- 
tern number,  and  the  cubes  were  then  arranged  in  numerical 
order  in  the  box.  Now,  when  a  pattern  goes  to  any  of  the 
foundries  or  to  the  pattern-room,  the  cube  is  turned  with  the 
color  corresponding  with  that  location  uppermost.  Thus,  at 
a  glance,  the  superintendent  can  tell  from  the  color  of  the 
cube  face  that  is  turned  up  just  where  the  pattern  is. 


Down  in  the  Nutmeg  state,  a  little  while  ago,  the  traveling 
editor  went  into  a  shop  where  the  man  in  charge  had  diffi- 
culty in  punching  a  lug  from  thick  stock,  raising  it  from  the 
opposite  side  of  the  metal.  The  trouble  was  that  in  obtain- 
ing sharp  sides  on  the  lug,  the  metal  was  sheared  and  weak- 
ened. Now  it  happened  that  the  traveling  editor  had  seen  a 
similar  job  done  in  a  shop  in  New  York  state,  so  he  s.it 
down,  and  on  the  back  of  an  old  time-card,  made  a  sketch  of 
a  die  that  would  do  the  trick  without  weakening  the  lug. 
The  idea  conslstetl  in  driving  the  stock  down  around  the 
lug.  leaving  the  metal  in  the  lug  In  its  original  condition 
while  the  rest  of  the  metal  was  depressed.  Simple — sure  it 
was  simple — but  the  man  who  had 
trouble  certainly  was  glad  to  receive  the 
suggestion,  as  it  saved  the  day;  and  the 
next  time  the  traveling  editor  visited  the 
shop  he  had  the  pleasure  of  seeing  the 
tools  in  operation.  It  Is  not  far  from  the 
truth  to  say  that  the  owner  of  this  little 
shop  appreciates  a  mechanical  visitor 
when  ho  .sees  him. 


ance  is  from  the 
head  of  the  young 
concern  which  is 
just  starting  to  mar- 
ket its  product.  He 
usually  knows  a 
great  deal  about  the 
product,  but  little  or 
nothing  about  pub- 
licity or  circulariz- 
ing. What  troubles 
him  most  of  all  is  to 
get  a  good  mailing 
list.  He  has  been 
asked  to  buy  all 
kinds  of  mailing 
lists,  but  he  does  not 
know  their  value;  sometimes  they  are  valueless.  The  best 
mailing  lists,  like  the  best  of  all  other  things,  are  made  by 
hard  digging,  taking  the  names  from  here,  there  and  every- 
w^here — from  trade  journals,  directories,  correspondence,  talks 
with  salesmen,  etc.  After  the  list  is  started,  constant  prun- 
ing and  revising  is  necessary  to  keep  it  up-to-date,  and  con- 
stant adding  is  required  to  make  it  complete. 


heen   asked   to  buy  all  kinds   of 
mailing  lists." 


Keeping  the  sales  and  engineering  forces  and  department 
foremen  in  touch  with  the  developments  In  their  field  Is 
handled  in  a  very  satisfactory  manner  by  a  large  manufac- 
turing concern  in  New  England.  As  soon  as  a  technical 
magazine  comes  into  the  office,  it  is  turned  over  to  the  pub- 
licity department  and  carefully  looked  over,  and  the  articles 
pertaining  to  the  subjects  that  are  of  interest  to  the  manu- 
facturing plant  are  marked.  Typewritten  copies  are  then 
made  out,  giving  the  title  of  the  article,  the  contributor,  the 
name  of  the  magazine  and  the  date  of  publication.  These 
lists  are  compiled  each  month,  and  are  distributed  as  follows: 
sales  department,  engineering  department,  salesmen  on  the 
road,  advertising  department,  and  department  foremen.  As 
soon  as  these  lists  are  placed  in  the  hands  of  the  various 
men  receiving  them,  they  are  quickly  gone  over,  and  the 
article  that  the  man  is  interested  in  is  marked.  This  insures 
him  that  a  copy  of  the  magazine  containing  this  article  will 
be  furnished  from  the  library.  He  reads  the  article,  and  the 
magazine  Is  returned.  It  might  be  mentioned  that  several 
copies  of  each  magazine  are  kept  in  the  library,  so  that  there 
is  little,  if  any,  difficulty  in  meeting  the  demand  when  more 
than  one  man  Is  Interested  in  any  particular  subject.  This 
method  has  the  advantage  of  keeping  the  responsible  men  in- 
formed on  what  is  going  on  in  their  particular  field  without 
the  necessity  of  looking  over  a  great  many  technical  pub- 
lications, etc. 


It  Is  not  always  In  the  shop  that  a 
suggestion  from  a  visitor  is  most  ap- 
preciated, but  oftontlmes  It  Is  the  man 
who  is  trying  to  sell  the  product  of  the 
machine  shop  who  Is  looking  for  tips 
One  of  the  most  frequent  calls  for  assist- 


"on  th«  propriotor'n  il»»«k  Iherw   w 
(•nouffh    to  squi»«f«   in    tho   t^Uph 
punhinc    back    rorretpondonc*    of    th 
pMt  dM«d«." 


Recently  the  traveling  editor  went  into  a  little  shop  In  a 
Massachusetts  town  In  the  dusk  of  a  winter's  afternoon.  He 
found  the  oll-soaked  stairway  pitch-dark,  the  box-like  office 
littered  with  pieces  of  scrap  steel  and 
other  Junk,  and  on  the  proprietor's  desk 
there  was  Just  room  enough  to  squeeze  in 
the  telephone  after  pushing  back  cor- 
respondence of  the  past  decade.  The 
trained  mechanic  does  not  have  to  spend 
an  hour  In  consultation  with  a  shop 
superintendent  to  find  out  if  things  arc 
up-to-<late  or  not.  He  gets  to  be  a  sort 
of  Sherlock  Holmes  on  such  matters,  and 
when  he  finds  a  tumbled  down  plant,  a 
worn-out  sign,  a  disorderly  office  and  a 
dork  and  dingy  shop,  he  knows  that  It  Is 
not  often  that  the  work  done  there  Is 
up-to-date.  So,  he  knew  at  once  that 
there  was  not  much  hope  of  seeing  any- 
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thing  of  particular  mechanical  interest  in  this  place. 
And  the  proprietor  backed  up  his  conclusion.  He  was  of 
the  old  school  and  had  built  up  a  small  business  by  working 
fourteen  hours  a  day  and  cutting  prices  down  to  the  last 
mill.  "No,  I  will  not  consider  having  any  of  our  ideas  pub- 
lished, because  I  want  to  keep  them  right  under  my  hat. 
What  is  the  use  of  giving  to  the  other  fellow  what  you  have 
worked  hard  to  find  out  yourself?"  he  replied,  when  the  sub- 
ject of  publicity  was  broached  to  him;  but  this  fellow  was 
ready  to  reap  the  benefit  of  mechanical  information  published 
by  others  just  the  same.  "Say,  you  fellows  published  a  table 
showing  just  how  far  to  set  a  circular  forming  tool  above  or 
below  center,  didn't  you?  If  you  did,  I  wish  you  would  send 
me  a  copy."  Then  came  the  psychological  moment  for  preach- 
ing a  sermon  of  publicity  to  this  man,  and  he  got  it,  too. 
But,  after  all,  fear  of  publicity  is  a  state  of  mind,  and  you 
can't  cure  it  by  arguments. 

VERTICAL   DRILL  RACK  FOR   STOCKROOM   USE 

Many  machine  shop  stockrooms  use  the  same  style  of  rack 
for  holding  drills,  reamers,  taps,  etc.  This  is  often  in  the 
form  of  a  drawer  or  horizontal  rack  with  pockets  or  par- 
titions for  the  different  sizes  of  drills.  As,  however,  one  of 
the  points  a  workman  considers  in  picking  out  a  drill  is  its 
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Rack    for    holding    DriUs    in    Vertical    Position 

length,  the  horizontal  method  of  storing  is  not  conducive  to 
picking  out  a  long  or  short  drill  quickly. 

The  Watson-Stillman  Co.  of  Aldene,  N.  J.,  employs  a  very 
simple  modification  of  the  drill  rack  that  overcomes  this 
drawback.  The  illustration  shows  the  Watson-Stillman  drill 
rack  which  is  placed  in  an  inclined  position  slightly  away 
from  the  vertical.  Thus  all  the  drills  are  supported  by 
their  ends,  and  the  long  ones  or  short  ones  are  readily  picked 
out.  In  addition,  the  points  of  the  drills  may  be  more  easily 
inspected  than  when  lying  in  a  horizontal  position. 

C.  L.  L. 

GOVERNMENT  INSURANCE  RATES  ON  FOREIGN 
SHIPMENTS 
Many  inquiries  have  been  received  at  Washington  as  to 
the  rates  charged  by  the  Bureau  of  War  Risk  Insurance, 
Treasury  Department,  Washington,  D.  C,  on  shipments  to 
foreign  countries.  The  department,  therefore,  publishes  the 
following  schedule  of  charges  now  in  force  for  freight  ship- 
ments, the  insurance,  of  course,  being  confined  to  vessels 
under  American  registry. 

1.  Rates  from  any  ports  in  the  United  States  to  any  port 
In  the  United  States  or  its  possessions,  or  to  any  non- 
belligerent port  in  the  western  hemisphere,  ^^  per  cent. 

2.  Between  ports  on  the  west  coast  of  the  United  States 
and  Japan  or  China,   Vi   per  cent. 

?i.  To  any  non-belligerent  port  other  than  those  included 
in  paragraph  1,  and  not  north  of  Havre,  nor  east  of 
Sicily,  Vz  per  cent. 

4.  To  all  other  ports,  %   per  cent. 


HOW  THE  CHISEL  POINT  OF  A  DRILL 
WEARS* 

BY  R.  POLIAKOFFt 

The  results  of  experiments  conducted  by  the  writer  show 
that  the  chisel  point  of  a  twist  drill  exerts  a  considerable  in- 
fluence on  the  work  done  by  the  tool,  as  it  increases  the  end 
thrust  by  about  20  per  cent.    The  illustrations  Figs.  4  to  12 


General   Arrangement    of    Camera 
the  Photographs 


d    for    taking 


give  a  good  idea  of  how  the  chisel  point  gradually  wears  away 
until  the  drill  becomes  so  blunt  that  it  is  unable  to  cut. 
These  photographs  show  a  one-inch  high-speed  steel  twist 
drill  made  in  England.  The  material  in  which  the  drill 
worked  during  the  test  was  a  steel  block  containing  0.45  per 
cent  carbon,  with  a  hardness  number  of  138  as  determined 
by  the  Shore  scleroscope. 

Before  starting  the  experiments  proper,  a  few  preliminary 
tests  were  made  in  order  to  determine  the  maximum  cutting 


speed  which  could  be  used  without  burning  the  cutting  edges 
of  the  drill.  This  was  found  to  be  about  50  feet  per  minute, 
and  was  adhered  to  as  closely  as  possible  in  the  subsequent 
experiments.  The  feed  employed  was  1/72  inch  per  revolu- 
tion of  the  spin- 
dle. The  drill 
was  run  for  fif- 
teen seconds  at  a 
cutting  speed  of 
14  feet  per  min- 
ute, after  which 
it  was  taken 
out  and  photo- 
graphed. After 
making  the  photo- 
graph,   the    drill 

•  Kor  further  in- 
formation on  this  sub- 
ject see  also  "Ks- 
perlments  on  Twist 
Drills."  published  in 
M.\CHiNERy  for  May 
and  June,  1909. 

t  Address:  Imperial 
Technical  Institute, 
Moscow,   Russia. 
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was  started  again  and  run  at  the  established  cutting  speed 
of  50  feet  per  minute  for  ten  seconds,  after  which  it  was 
re-photographed,  this  procedure  being  continued  at  ten- 
second  intervals,  as  long  as  the  drill  was  able  to  cut.  In 
order  to  show  as  clearly  as  possible  how  the  chisel  point  of 
the  drill  wears,  photographs  were  taken  in  such  a  way  that 
the  point  of  the  drill  is  shown  magnified  to  twenty-five  times 
its  actual  size.  For  this  purpose,  the  camera  was  arranged 
as  shown  in  Figs.  1  and  2,  the  apparatus  consisting  of  an 
ordinary  camera  attached  to  a  long  light-proof  square  tube 
made  of  wood  and  painted  black  on  the  inside.    Two  electric 


teen  minutes,  this  figure  being  based  upon  a  speed  of  50  feet 
per  minute  for  the  cutting  edges  of  the  drill.  Operating 
under  these  conditions,  the  drill  will  have  cut  through  about 
18  inches  of  metal  and  consumed  about  6.3  horsepower. 

At  the  beginning  of  the  war  it  was  feared  that  the  effect 
would  be  disastrous  to  the  industries  in  Austria,  but  at 
the  present  time  many  branches  of  trade  have  revived.  Of 
course,  factories  of  arms  and  ammunition  and  of  all  sup- 
plies necessary  for  warfare  have  been  working  with  feverish 
energy    to    provide    the    armies    in    the    field    with    supplies. 


15   Seconds:   Depth    arilled.    1/10 

Ii.'.,l.    14   Feet   per   Minute 


Fig.  5.     Time,  26  Seconds;  Depth  drilled, 
%  lacb;  Speed,  SO  Feet  per  Minute 


Tig.   e.     Time,   86  Seconds:  Depth  drilled,   1 

Inch;   Speed,   60   Feet   per   Minute 


Flf.  8.     Time,  55  Seconds;  Depth  drilled. 
Inch;    Speed,   50   Feet   per   Minute 


Tit:.   9.     Time.   66  Seconds;   Depth  drilled. 
I'a    Inch;   Speed,    50   Feet   per   Minute 


lamps  were  Installed  at  onrh  side  of  the  drill. 

FMg.  3  shows  the  chisel  point  of  a  fresh  drill  and  Figs.  4  to 
12  show  the  gradual  deterlnrnllon  of  the  chisel  point.  These 
tllustratinns  are  of  value  In  showing  the  incroasing  Influenco 
of  the  chl.sel  point  on  the  mngnltudo  of  the  end  thrust  of  the 
drill,  when  It  Is  considered  thnl  the  sp«Hy|  nt  which  the  drill 
WBS  driven  did  not  result  In  burning  the  cutting  edges.  Kx- 
perlments  have  also  shown  that  the  drill  can  work  on  the 
cIbwi  of  material  on  which  the  tests  were  made,  without  re- 
quiring regrlnding,  until  It  has  hern  nt   work   for  about  Ihlr 


This  includes  both  government  works  and  private  firms.  The 
shoe  factories,  which  before  the  war  were  running  on  short 
time,  have  doubled  their  output.  Woodworking  machines 
are  In  demand,  as  the  building  of  barracks  and  other  military 
constructions  has  given  new  life  to  the  lumber  trade.  Manu- 
facturers of  railway  niiilerial  are  building  new  rolling  stock, 
apparently  to  replace  much  of  that  which  has  been  destroyed 
or  rendered  useless  by  the  war.  In  Industries  which  do  not 
in  any  way  cater  to  the  demands  furnished  by  the  war,  con- 
ditions, of  course,  are  not  flourishing. 
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SOME   TYPES   OF  AUTOMOBILE   CRANK- 
SHAFT LATHES 

BY  J.  C.  SPENCE' 

In  the  January  number  of  Maciiinery,  W.  0.  Strauss, 
under  the  title  "Some  Types  of  Automobile  Crankshaft 
Lathes,"  states  that  "the  economy  of  rough-turning  crank- 
pins  preparatory  to  finish-grinding,  as  compared  with  rough- 
grinding,  has  been  so  thoroughly  determined  in  the  highly 
specialized  shops  that  it  needs  but  small  mention  here  as  a 
competitive  proposition."  This  statement  is  rather  a  surpris- 
ing one  to  those  of  us  who  have  been  connected  with  the 
grinding  of  crankshafts  for  the  last  ten  years.  To  be  sure, 
Mr.  Strauss  does  not  say  that  he  refers  to  the  automobile 
business,  except  in  his  title;  but  from  the  size  of  the  crank- 
shaft lathe  described  by  him,  the  inference  is  that  he  is  talk- 
ing about  that  industry.  If  he  had  in  mind  the  making  of 
crankshafts  for  battleships  or  punch  presses,  then  his  state- 
ment would  hold  true,  but  on  all  crankshafts  whose  pins  are 
not  over  5  inches  in  length  and  whose  webs  do  not  need  to  be 
machined,  exactly  the  opposite  is  true.  The  evidence  of  this 
does  not,  however,  lie  in  theoretical  study  which  worries 
about  "the  probable  line  of  fracture"  of  the  wheel,  but  in  the 
fact  that  at  least  85  per  cent  of  all  of  the  automobile  crank- 
shafts made  annually  in  the  United  States  are  ground  from 
the  rough  forging.  The  following  is  a  partial  list  of  firms 
who  use  the  grinding  method:  Ford  Motor  Co.,  Willys-Over- 
land Co.,  Buick  Motor  Co.,  Reo  Motor  Co.,  Mitchel  Automo- 
bile Co.,  Hupp  Co.,  Maxwell  Motor  Co.,  Dodge  Bros.  Co.,  J.  I. 
Case  Automobile  Co.,  and  Garford  Automobile  Co.  In  ad- 
dition to  the  above,  there  are  many  jobbers  and  motor  manu- 
facturing firms  who  make  crankshafts  for  sale,  by  the  grind- 
ing method.  It  will  be  noted  that  those  manufacturers  who 
are  producing  a  moderate  priced  car,  and  who  are  compelled 
by  competition  to  produce  good  cars  at  a  low  labor  cost,  are 
the  ones  who  have  decided  in  favor  of  grinding  crankshafts 
from  the  rough.  The  mechanics  at  these  plants  are  hard- 
headed  men  and  do  not  settle  such  important  questions  by 
theory.  Rest  assured  that  each  one  of  them  knows  the  gross 
cost  of  his  particular  crankshaft  when  made  by  both  methods. 
The  makers  of  grinding  machines  have  been  remarkably 
sane  and  conservative  in  this  matter  and  have  been  very 
careful  not  to  recommend  grinding  where  experience  tells 
that  the  lathe  is  better.  Without  question  the  lathe  is  better 
when  the  webs  have  to  be  machined  for  connecting-rod  clear- 
ance, and  whenever  the  end  thrust  collars  of  the  pins  or 
bearings  are  very  deep  beyond  the  fillet.  A  careful  record  of 
the  manufacture  of  12,000  crankshafts  of  various  types  in  one 
season  showed  us  that  the  wheels  used  per  shaft,  including 
all  of  the  grinding  on  a  shaft  and  not  the  pins  alone,  cost  4 
cents  per  shaft;  and  that  all  of  the  diamonds  worn  out  and 
lost  cost  5  cents  per  shaft.  This  allowance  is  liberal,  as 
some  of  the  wheels  and  diamonds  were  also  used  on  work  of 
which  no  record  was  made.  It  will  be  seen  from  this  that 
the  grinding  method  has  to  save  just  9  cents  per  shaft,  or 
nine  minutes,  if  time  is  rated  at  60  cents  per  houi. 

Up  to, date  this  has  been  an  easy  problem,  especially  when 
Investigation  of  the  crankshaft  lathe  reveals  the  fact  that  in 
every  case,  so  far  observed,  the  practice  has  been  to  leave 
from  1/16  to  1/8  inch  on  the  diameter  of  each  rough-turned 
pin.  In  order  to  insure  all  of  the  pins  finally  "cleaning."  This 
large  amount  of  stock,  in  most  cases,  calls  for  a  rough-grind- 
ing operation  anyway,  and  hence  the  lathe  proves  to  be  a 
hindrance  rather  than  a  help,  as  the  rough-turning  plus  the 
rough-grinding  costs  more  than  if  all  the  stock  had  been  re- 
moved by  grinding.  This  large  amount  of  stock  left  by  the 
turning  operation  is  due  to  two  causes:  1.  A  lathe  tool  re- 
leases all  forging  strains  at  one  cut,  whereas  a  grinding 
■wheel  releases  them  gradually  and  constantly  corrects  the 
error.  2.  The  heads  of  the  lathe  attachment  get  out  of  line 
and  are  not  given  the  same  care  as  is  a  grinding  machine, 
simply  because  everybody  has  it  in  mind  that  the  operation 
Is  a  rough  one  anyway.  At  any  rate,  brushing  the  theory 
of  drafting-rooms  to  one  side,  the  fact  remains  that  very  few, 
if  any,  firms  are  turning  crankshafts  good  enough  to  call  for 
finish-grinding  only. 

•  Address:     Care   of   Norton    Grinding   Co.,    W^orcester.    Mass. 


Following  the  same  article  we  read  that  "The  rapid  dis- 
integration of  the  coarse  grained  wheel  from  contact  with 
the  fins  left  from  the  forging  dies,  and  the  necessity  of  fre- 
quent redressing  to  maintain  fillets,  is  a  big  factor  from  the 
standpoint  of  wheel  up-keep,  besides  causing  frequent  delays 
in  the  production  chain."  It  may  be  of  interest  to  know  that, 
in  at  least  one  make  of  grinding  machines,  a  24  by  2  by  5 
inch  hole  wheel  will  rough-grind  2000  pins  2  inches  long  by 
1%  inch  in  diameter,  removing  5/lG  inch  of  stock  from  the 
diameter,  and  then  the  wheel  will  be  14  by  2  by  5  inches 
in  size  and  can  be  used  up  on  other  work.  If  the  machine  is 
light,  of  course  the  wheel  suffers,  and  in  some  makes  of  ma- 
chines only  about  1000  pins  can  be  obtained  per  wheel.  The 
right  wheel  on  the  right  machine  does  not  "disintegrate"  any 
more  than  high-speed  steel  disintegrates.  The  grains  wear 
out  in  doing  useful  work.  The  micro-photograph  has  proved 
this  to  the  satisfaction  of  investigators.  Now  concerning  the 
bugaboo  of  wheel  "dressing,"  it  seems  too  bad,  at  this  late 
date,  to  have  to  say  again  that  wheel  "dressing"  is  a  blessing 
and  not  a  curse.  Wheel  dressing  invariably  increases  out- 
put, just  as  frequent  sharpening  of  lathe  tools  increases  out- 
put. If  you  can  increase  output  and  reduce  cost  by  throwing 
away  abrasive  grains,  then  you  should  be  willing  to  throw 
them  away. 

*  *     * 

INTERNATIONAL  ENGINEERING 
CONGRESS 

The  success  of  the  International  Engineering  Congress  to 
be  held  in  San  Francisco,  Cal.,  September  20-25,  is  now  well 
assured.  Notwithstanding  the  difliculties  arising  as  a  result 
of  the  European  war,  the  committee  on  papers  is  able  to 
count  on  from  two  hundred  to  two  hundred  and  fifty  papers 
and  reports,  covering  all  phases  of  engineering  work  and  con- 
tributed by  authors  representing  eighteen  different  countries. 
Although  the  representation  from  the  countries  involved  in 
the  European  war  will  be  less  than  originally  planned,  the 
congress  will  still  be  truly  international.  The  papers  are  now 
rapidly  coming  in  and  their  character  gives  the  fullest  as- 
surance that  the  proceedings  will  form  a  most  important  col- 
lection of  engineering  data,  and  a  broad  and  detailed  review 
of  the  progress  of  engineering  art.  Membership  in  the  Inter- 
national Engineering  Congress,  with  the  privilege  of  pur- 
chasing any  or  all  of  the  volumes  of  the  proceedings,  is  open 
to  all  interested  in  engineering  work.  Further  particulars 
relating  to  the  congress  may  be  obtained  from  the  secretary, 
W.  A.  Cattell,  417  Foscroft  Bldg.,  San  Francisco,  Cal. 

*  *     * 

TOLERANCES   IN   SCREW  THREAD   FITS 

The  Committee  on  Tolerances  in  Screw  Thread  Fits  ap- 
pointed by  the  American  Society  of  Mechanical  Engineers, 
of  which  L.  D.  Burlingame  of  the  Brown  &  Sharpe  Mfg. 
Co.,  Providence,  R.  I.,  is  chairman,  called  a  meeting  at  the 
Engineering  Societies  Building,  in  New  York,  February  5.  At 
this  meeting  were  present  about  forty  men  representing  the 
tap  and  die  industries,  the  screw-making  industries,  and  the 
users  of  taps  and  screws.  A  number  of  valuable  suggestions 
were  given  to  the  committee  by  the  representatives  of  the 
various  interests  present,  and  it  is  believed  that  these  sug- 
gestions will  greatly  aid  the  committee  in  formulating 
definite  standards  for  screw  thread  tolerances.  In  a  general 
way,  the  opinion  was  expressed  that  all  taps  should  be  above 
standard  size,  while  all  screws  should  be  below  standard  size. 
The  actual  limits  that  would  be  necessary  would  vary  in  dif- 
ferent industries,  and  the  committee  is  inclined  to  believe 
that  it  will  be  necessary  to  establish  a  number  of  standards 
to  apply  (1)  to  ordinary  commercial  work;  (2)  to  precision 
work;  and  (3)  to  work  of  a  character  that  permits  of  greater 
limits  than  the  general  type  of  commercial  work. 

*  *     * 

A  British  patent  has  recently  been  taken  out  covering  a 
new  composition  for  maintaining  the  brightness  of  polished 
Bteel  parts.  The  ingredients  contained  are  heavy  white  parat- 
fine,  starch  and  alum.  The  starch  and  alum  are  thoroughly 
mixed  and  the  water  evaporated  from  them,  after  which  the 
compound  is  mixed  with  parafiine  at  about  110  degrees  F. 
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EYE   PROTECTION   FOR   GRINDERS   AND 
MACHINISTS 

BY  B.  W.  DAVIE" 

There  are  more  risks  of  injuries  to  eyes  in  iron  and  steel 
plants  than  to  any  other  single  part  of  the  body.  The  Pull- 
man Co.'s  accident  charts  show  that  35  per  cent  of  all  in- 
juries are  eye  injuries.  Dust,  flying  particles,  sparks  and 
glare,  unless  guarded  against  by  efficient  eye  protectors,  offer 
constant  and  unavoidable  danger  to  the  men.  This  fact  is 
being  recognized  by  safety  engineers,  liability  companies  and 
industrial    commissions    in    various   states.      Leading   liability 


T,f.    1 


companies  are  requesting,  and  in  some  cases  requiring,  their 
subscribers  to  provide  adequate  protection  for  the  eyes  of 
their  men.  State  officers  are  beginning  to  realize  their  re- 
sponsibility in  this  matter  and  are  issuing  safety  booklets 
describing  dangers  of  accidents  and  recommending  suitable 
safeguards  for  their  prevention.  This  is  notably  so  in  Cali- 
fornia, Illinois,  Iowa,  Kansas,  Massachusetts,  Minnesota,  New 
Jersey,  New  Vork,  Ohio,  Pennsylvania,  Washington  and 
Wisconsin. 

Many  employers  have  sought  to  provide  their  men  with 
eye  protectors  and  have  met  with  more  or  less  prejudice  on 
the  part  of  the  workmen.  Many  of  the  workmen  believed 
th:it  glasses  would  injure  their  eyes  or  that  they  could  see 
better  without  them,  and  they  have  gone  on  squinting  at 
thtir  work,  receiving  more  or  less  serious  injuries  to  their 
eyts.  and  when  actually  supplied  with  eye  protectors  they 
have  tucked  them  under  their  benches  and  gone  on  as  before. 
A  good  deal  of  this  is  due  to  the  often-met  prejudice  against 
anything  new.  Another  cause  is  that  the  eye  protectors  are 
sometimes  so  uncomfortable  and  irritating  as  to  render  their 
constant  use  impossible.  Those  objections  have  been  over- 
come, however,  and  improvements  have  been  designed  which 
yield  perfect  comfort  as  well  as  complete  protection  to  the 
wenrer.  When  improved  eye  protectors  are  demonstrated  to 
the  workmen  and  the  great  value  of  safety  glasses  is  shown, 
they  wear  them  gladly  and  constantly.  A  great  deal  of 
patient  explanation  is  nece-ssary  to  induce  the  men  to  try 
them,  but  once  fairly  tried  they  are  fixtures.  But  it  is  not 
only  the  men  who  have  to  be  shown  the  benefits  of  eye  pro 
tectirn.  Many  foremen  do  not  realize  that  the  numberless 
minor  accidents*  to  men's  eyes,  causing  not  only  The  injured 
person  to  stop  work  to  get  grit,  dust  or  other  particles  out 
of  his  eye.  but  a  mate  to  help  him.  and  perhaps  one  or  two 
others  to  look  on.  may  all  he  avoided  by  the  provision  of 
sult.-ible  safety  goggles. 

"Sni.nll  particles  are  likely  to  become  lodged  In  the  cornea 
of  a  workman's  eye.  f'loHe  examination  with  a  magnifying 
gInsH  will  u.sually  show  large  numbers  of  minute  scars,  aome- 
llmeB  so  numerous  as  to  dull  the  cornea  and  affect  the  vision," 
says  Dr.  Mark  O.  Stevenson.  In  a  grinding  room  there  are 
coiintles.t  Injuries  to  men'.s  eyes  which  are.  In  many  cases, 
given  little  consideration  nt  the  lime.  With  so  much  line 
dust  and  grit  flying  about  many  particles  Imbed  themselves 
in  the  cornea  of  the  eye.  When  these  particles  are  rather 
large  fhey  raune  such  Immediate  Irritation  that  the  grinder 
leaves  his  work  and  calls  on  the  "shop  doctor"  or  some 
fellow  worker  to  get  It  out.  This,  of  course.  Is  a  very  danger- 
ous procedure.  The  man's  eyes  may  become  Infected  from 
the  use  of  a  dirty  toothpick  or  handkerchief,  or  the  Imple- 
ment  used   may   scratch   the  Rurface  of   the  cornea   so  na  to 


injure  it  permanently.  Sometimes  these  particles  may  seem 
to  have  been  taken  out  and,  as  in  the  case  of  the  fine  par- 
ticles and  dust  which  do  not  cause  immediate  irritation, 
they  imbed  themselves  in  the  cornea  so  as  to  ultimately  dull 
the  vision  and  seriously  affect  the  man's  efficiency. 

This  matter  has,  up  to  the  last  year  or  two.  been  given 
little  consideration  generally  and  few  people  have  realized 
how  vitally  necessary  the  protection  of  a  grinder's  eyes  is. 
Without  eye  protectors  he  must  squint  and  thus  reduce  his 
efficiency,  and  if  he  gets  emery  grit  or  bits  of  hot  metal  in 
his  eye  he  will  lose  from  five  to  twenty  minutes  in  getting 
it  out,  if  it  is  not  bad,  and  if  it  is  bad,  he  may  lose  days  and 
weeks  and  ullimatfly  his  sight.  With  all  of  the  fine  dust 
flying  about  a  grinding  room  where  there  are  numbers  of 
men  working,  protection  at  the  side  is  just  as  important  as 
protection  at  the  front. 

"Since  the  particles  cut  off  by  wheels  are  comparatively 
small,  a  heavy  type  of  goggle  is  unnecessary.  Goggles  should 
have  side  guards  of  wire  or  leather  as  particles  coming  from 
the  side  frequently  enter  the  eye,"  said  R.  G.  Williams 
before  the  National  Machine  Tool  Builders'  convention  at 
Worcester.  It  is  readily  seen  that  when  there  are  a  number 
of  grinders  working  in  a  row  it  is  Impossible  to  prevent  the 
sparks  from  one  grinding  wheel  flying  into  another  grinder's 
eyes.  After  most  exhaustive  tests  as  to  the  best  way  of  pro- 
tecting grinders'  eyes,  it  has  been  proved  beyond  doubt  that 
side  guards  should  be  provided  on  the  glasses. 

A  man  grinding  high  carbon  or  manganese  steel  looks 
constantly  into  a  steady  stream  of  sparks,  the  glare  of  which 
may  cause  retinal  asthenopia.  Retinal  asthenopia  is  a  con- 
dition from  which  the  eye  usually  recovers  after  a  suitable 
period  of  rest,  but  the  loss  of  sight  may  be  more  lasting  as 
the  result  of  prolonged  exposure  to  intense  glare.  In  the 
industrial  world  retinal  asthenopia  is  a  dangerous  condi- 
tion, partly  because  of  the  insidious  way  in  which  it  works. 

A  man  grinding  manganese  or  high-carbon  steel  should  be 
protected  from  the  harmful  glare  as  well  as  from  grit  and 
dust.  The  desirability  of  light  amber  colored  lenses  for 
grinders'  glasses  has  been  proved  in  the  research  laboratories 
of  one  of  the  largest  manufacturers  of  grinding  wheels  in 
the  world.     Grinders  to  whom  glasses  with  white  lens.'s  have 


'  ikddrrw!    T  A.    Wlll«m   *  r»..   Inc..    ni-n.iing.    r«. 


been  given  have  complained  of  strain  and  Irritation  of  the 
eye  and  blamp<l  the  glasses.  The  strain  existed  before,  but' 
was  not  notlee<l  until  something  new  brought  It  out.  At 
once  amber  lenses  were  provided  to  cut  out  the  harmful  rajrs. 
There  Is  an  antlsweat  pencil  on  the  market  which  will 
obviate  sweating  of  the  lenses.  The  effect  of  this  pencil 
will   last   for  from  four  to  Ave  hours. 
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It  is  highly  important  that  a  heavy  chippers'  glass  should 
mot  be  given  to  grinders,  machinists  and  others  who  do 
light  work  and  who  do  not  need  such  heavy  protection.  They 
will  naturally  object  to  the  extra  weight,  and  to  get  the 
maximum  cooperation  from  workmen  it  is  only  wise  to  do 
away  with  all  possible  objections.  Another  thing  which 
should  be  given  careful  attention  is  the  matter  of  workmen 
who  wear  correction  glasses.  If  these  lenses  are  unpro- 
tected they  quickly  become  scarred  by  emery  grit  and  are 
■soon  so  covered  with  spots  that  they  are  of  little  use.  In 
the  past  it  has  been  a  frequent  sight  to  see  workmen  wear- 


Fig.    1.     Large    Thrust   Bearing    for    Lighthi 

ing  cheap  leather  goggles  (such  as  are  bought  in  5  and  10 
•cent  stores)  over  their  regular  glasses.  Now,  when  the  im- 
portance of  good  quality  glasses  is  recognized  by  safety  ex- 
perts, eye  protectors  should  be  provided  which  can  be  worn 
■over  correction  lenses  even  more  easily  than  the  old-style 
leather  dust  goggle.  It  seems  unfair  to  burden  a  workman 
with  placing  high-priced  correction  lenses  in  his  safety 
glasses  and  then  having  him  pay  for  the  many  repairs  -which 
necessarily  follow.  In  a  good  sanitary  grinders'  goggle  which 
can  be  worn  over  other  glasses  and  still  provide  protection 
from  all  angles,  the  workmen  receive  perfect  protection  and 
the  cost  of  extra  lenses  for  the  eye   protectors   is   small. 

It  is  surprising  to  note  the  number  of  foundries  in  which 
no  protection  is  given  to  the  eyes  of  such  workers  as  molders, 
pourers,  grinders,  men  slagging  the  cupola,  etc.  The  idea 
that  these  dangers  were  "risks  of  the  trade"  has  been  so 
strong  that  neither  employers  nor  employes  awoke  to  the 
fact  that  not  only  can  much  pain  and  impairment  of  sight 
be  avoided,  but  the  efficiency  of  the  workmen  can  be  in- 
creased and  much  time  and  money  saved  for  the  employers. 
Under  the  new  ■workmen's  compensation  laws,  employers 
are    required    to    furnish    certain    safeguards,    but    there    is 

nothing    to    require    the    men    to 

wear  them.  After  showing  the 
men  the  advantages  of  eye  pro- 
tectors, corporations  should  abso- 
lutely require  them  to  wear  the 
glasses  for  mutual  benefit.  In 
some  cases  the  management  pur- 
chases supplies  of  eye  protectors 
for  different  needs  and  sells  them 
to  the  men  at  cost,  while  other 
plants  distribute  them  to  the  men 
free  of  charge,  recognizing  that  it 
is  but  a  slight  expense  compared 
to  the  liability  incurred  it  eye 
protectors    are    not    worn.      Since 


laws  and  insurance  requirements  force  employers  to  furnish 
eye  protectors  where  needed,  it  is  but  right  that  the  em- 
ployer should  require  his  men  to  make  actual  use  of  them. 
This  is  an  easy  matter  when  they  are  shown  the  advantages. 
•     * 

A  BALL  BEARING  FOR  LIGHTHOUSE  USE 

The  Auburn  Ball  Bearing  Co.,  Rochester,  N.  Y.,  recently 
made  a  number  of  large  ball  bearings  for  use  in  government 
lighthouses  to  support  the  revolving  lenses  and  mountings. 
One  of  these  bearings  is  illustrated  in  Fig.  1,  and  this  par- 
ticular one  was  made  for  the  Jupiter  Inlet  Light  Station  in 
Florida.  From  the  illustration  it  will  be  seen  that  the  bear- 
ing is  of  unusually  large  diameter  and  its  general  dimensions 
may  be  estimated  by  the  two-foot  rule  shown  beside  it.  The 
external  diameter  of  the  bearing  is  24%  inches  and  the 
lii-inch   balls   are   spaced   around   a   20-inch   circle. 

The  weight  of  the  lens  and  mounting  is  only  about  2000 
pounds,  although  a  bearing  of  this  size  is  capable  of  carrying 
ten  times  that  load.  The  timing  of  the  "flashes"  from  a 
lighthouse  must  be  uniformly  constant  year  after  year,  in 
order  that  steamers  at  sea  may  always  be  able  to  identify 
the  lighthouse  from  the  duration  of  the  flash  and  the  inter- 
val between  its  flashes,  and  thus  get  their  location.  These 
intervals  are  often  in  seconds,  so  it  is  vitally  important  that 
no  variation  whatever  occur.  It  is  therefore  necessary  to 
reduce  variations  in  frictional  resistance  to  a  minimum. 
Moreover,  the  driving  mechanism  for  revolving  the  lenses 
is  very  delicate  and  of  small  power,  so  that  by  making  the 
bearing  of  such  large  carrying  capacity  it  is  intended  that 
the  change  in  shape  of  the  race  grooves  or  balls  from  many 
years'  use  will  be  so  slight  as  to  practically  make  no  per- 
ceptible difference   in   the  driving  resistance. 

The  details  of  the  bearing  are  shown  in  Fig.  2.  The  ball 
races  measure  22i/.  inches  external  diameter  with  an  in- 
ternal diameter  of  17%  inches.  These,  of  course,  are  of 
the  best  tool  steel,  hardened,  accurately  ground  and  highly 
finished.  The  race  grooves  are  of  the  four-point  cone  prin- 
ciple which  the  Auburn  Ball  Bearing  Co.  employs  on  all 
its  bearings.  The  balls  are  of  hardened  tool  steel  ground 
and  polished  to  0.0001  inch  of  size,  and,  as  before  stated,  are 
IVi  inch  in  diameter.  The  ball  races  are  mounted  in  cast- 
iron  flanges,  being  fitted  in  turned  recesses.  A  ball  separator 
5/16  inch  thick  is  placed  between  the  two  ball  races  to  keep 
the  balls  equally  spaced.  A  dust  protector  in  the  form  or  a 
metal  ring  is  screwed  to  the  upper  ball  race  and  extends 
down  over  the  opening  between  the  two  races,  effectually 
keeping  dust  and  dirt  from  the  bearing. 

An  interesting  feature  of  these  bearings,  and  one  quite 
unusual,  is  the  provision  for  raising  the  load  so  that  the 
balls  and  races  may  be  cleaned.  Smooth  running  action  was 
the  principal  feature  to  be  desired  in  this  bearing,  and  to 
insure  this  frequent  cleaning  is  necessary.  To  raise  the 
load  from  the  balls  and  lower  race  four  jacks  are  employed, 
being  placed  around  the  bearings  equidistantly  between  the 
outer  flanges.  These  are  ball-bearing  jacks,  as  may  be  seen 
from  Fig.  1,  and  small  pins  are  employed  to  turn  them  and 
raise  the  upper  race  clear  of  its  contact  with  the  balls.  To 
put  the  bearing  in  commission  after  cleaning,  it  is  only 
necessary  to  turn  down  the  jacks  until  they  are  clear  of 
the   upper  race,   when   the   bearing  again   takes  up  the  load. 

C.  L.  L. 


Fig.   2.     Sectional   View    of    Bearing 
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TOOL    EQUIPMENT    USED    ON    THE    POTTER    A:    JOHNSTON    AUTOMATIC    CHUCKING    AND    TURNING    MACHINE 
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Tig.    1.     Examples    of   Shrapnel   Shells    that   can   be   economically 

machined   on  Potter  &  Johnston  Automatic   Chucking 

and  Turning  Machines 

WITHIN  the  last  few  months  the  manufacture  of  shrap- 
nel has  become  a  great  Industry.  There  are  at  pres- 
ent a  large  number  of  firms  engaged  in  this  work  and 
the  number  is  constantly  increasing.  The  ingenuity  dis- 
played by  machine 
tool  b  u  il  d  e  r  s  in 
adapting  their  ma- 
chines to  the  require- 
ments of  this  work 
is  worthy  of  special 
notice.  The  shrapnel 
shells  used  by  some 
of  the  principal  gov- 
ernments  vary 
slightly  in  construc- 
tion, as  is  shown  in 
Fig.  1,  and  conse- 
quently require 
slightly  different 
tooling  equipments. 
The  principles  in- 
volved in  the  ma- 
chining of  the  dif- 
ferent shells,  how- 
ever, are  practically 
the  same.  The  fol- 
lowing article  will 
describe  the  methods 
of  manufacture  fol- 
lowed In  producing 
British    shrapnel 


shells  on  the  Potter  &  Johnston  manufacturing  automatic 
chucking  and  turning  machine.  Some  of  the  tool  equip- 
ment used  for  this  work  Is  unique  and  should,  at  the  present 
time,  be  of  special  Interest  to  manufacturers  of  shrapnel. 
Preliminary  Operations  In  Producing  a  Shrapnel 
Shrapnel  shells  nro  being  produced  from  both  bar  stock  ami 
forgings,  but  It  has  been  found  that  the  forged  shell  la  much 
superior  to  the  bar  shell  because  it  Is  more  homogeneous.  It 
Is  therefore  anticipated  that.  In  the  future,  practically  all 
shrapnel  will  be  made  from  fnrginga  instead  of  bar  stock.  In 
the  making  of  forglngs  for  shrapnel  shells,  the  hydraulic 
press  Is  used  almost  excl\islvply.  In  fact,  until  within  the  Inst 
few  months  this  was  the  only  method  of  manufacture.  At 
the  present  time,  however,  power  forging  machines  arc  being 
developed  for  this  work.  A  shrapnel  forging  has  Its  begin- 
ning In  a  rough  billet,  which  Is  gradually  forced  Into  shape 
onder  hydraulic  pressure  and  then  finished  In  a  draw-bencli 

*  Pnr  tMltloilll  Inrormatlnn  on  (hrapnel  niaklnc.  trr  "Making  iUirap 
■rl  C«»M  on  lb«  Clnvlanil  Antamailr."  Ffhrnar^.  IBU.  and  'An  InlrrMt- 
Ing   Job   00    thr    Orldlpx    Anlomailr   Tnrrrt    l.«tbt,"    April.    1013. 


As  this  article,  however,  is  to  deal  with  the  machining  of 
shrapnel  and  not  the  making  of  forgings,  we  will  confine  the 
description  to  the  manufacturing  steps  after  the  forging  has 
been  completed.  While  the  Potter  &  Johnston  automatic 
chucking  and  turning  machine  is  especially  adapted  to  the 
production  of  all  the  different  types  of  shrapnel  shells  and 
cases,  this  article  will  apply  only  to  the  machining  of  the 
British  forged  shrapnel  shell. 

Machining-  the  British  Forged  Shell  on  Potter  &z  Johnston 
Automatics 
In  making  the  British  forged  shell  on  the  Potter  &  Johnston 
automatic  chucking  and  turning  machine,  three  operations 
complete  the  work.  The  first  operation  completes  the  outside 
of  the  shell,  except  for  the  extreme  end  which  is  covered  by 
the  gripping  mechanism  of  the  chuck.  The  second  operation 
finishes  the  inside  of  the  shell  and  at  the  same  time  finish- 
turns  the  extreme  open  end.  After  the  second  operation  is 
performed  the  shell  is  "nosed  in,"  which  consists  in  heating 
it  in  a  lead  bath  and  then  striking  it  under  a  light  press 
to  close  in  the  end.  The  third  operation  then  follows, 
and  consists  in  taking  light  cuts  from  the  inside  and  outside 
diameters  and  threading  the  open  ends. 

Method  of  Holding:  Shell  for  First  Operation 
For  the  first  operation,  the  shell  is  held  on  an  expanding 
arbor  of  the  type  shown  in  Fig.  4.    The  arbor  A  is  tapered  on 

its  rear  end  and  is 
held  in  the  nose  of 
the  spindle  of  the 
machine.  The  shell 
is  pushed  onto  this 
arbor  until  the  end 
of  the  arbor  strikes 
the  bottom  of  the 
shell.  The  gripping 
mechanism  which 
comprises  six  jaws 
B  and  a  draw-in 
plunger  C  are  con- 
tained inside  the 
arbor.  The  external 
diameter  of  the 
arbor  is  machined 
to  practically  the 
same  shape  as  the 
Internal  diameter  of 
the  shell,  but  is 
smaller.  The  Jaws 
are  held  in  slots 
which  control  their 
movement  In  every 
direction  except  radi- 
ally. They  are 
forced  out  radially  by  means  of  the  draw-in  bar  C  which  Is 
provided   with  tapered  seats  that  engage  the   inward  end  of 


First   Operation  on  Shrapnel  Shell,   performed  on  a  Ko. 
tr  tc  Johnston  Automatic   Chucking  and  Turning  Machine 


Machining    Inside   of   Shrapnel    Shell. 

Automatic    Collapsing    Tap    on    Potter 

Automatic    Chucking    and    Turning 


March.  1915 


MACHINERY 


573 


GERS  FOR  RELEASI 
>  SPRINGS  SHOW 
FRONT  E 

;  JAWS 


ilachinrry 


rig.  4.     Expanding  Arbo 


and  Clucking  Uechanism  used  on  Potter  &  Johnston   Automatic   Chucking   and   Turning   Machines  1 
performing  First   Operation 


the  jaws.  The  bar  C  is  operated  by  a  hand  lever  D  that  ex- 
tends up  over  the  top  of  the  machine,  is  fulcrumed  in  a 
bracket  on  the  rear  bearing  cap,  and  is  connected  to  a  sliding 
sleeve  E. 

In  clamping  the  work  on  the  arbor,  lever  D  is  lifted  up, 
this  action  drawing  the  sliding  collar  E  to  the  right  along 
the  sleeve  F,  which,  in  turn,  allows  the  forward  end  of  the 
fingers  G  to  close  in.  This  releases  the  pressure  of  the  outer 
end  of  the  fingers  on  the  draw-in  bar  0.  When  the  pressure 
from  bar  C  is  released  by  means  of  handle  D,  heavy  coil 
springs  H  then  come  into  action  forcing  the  draw-in  bar  back 
and  expanding  the  clamping  jaws.  Additional  clamping 
means  is  provided  by  three  set-screws  which  are  brought 
to  bear  on  the  work  after  it  has  been  clamped  in  position 
by  the  jaws.     To  release  the  work,  the  reverse  action 


Forged  Shrapnel  SheUs 

inches  along  body  of  shell,  face  end  and  chamfer;  second, 
finish-turn  2ii  inches  along  shell;  third,  rough-groove  for 
copper  band  and  dovetail;    fourth,  turn  waves  in  groove. 

For  the  first  operation,  the  work  is  held  on  the  expanding 
arbor  shown  in  Fig.  4,  and  the  tool  equipment,  which  is  of  an 
unusually  interesting  character,  is  shown  in  Fig.  5.  The  first 
rough-turning  operation,  accomplished  by  turret  tool  A,  which 
is  of  the  relieving  type  to  be  described  later,  is  held  on  the 
first  face  of  the  turret  and  roughs  down  the  body  of  the 
shell.  On  the  opposite  side  of  the  holder  is  a  roller  support 
B  w^hich  supports  the  shell  while  the  turning  tool  is  in  opera- 
tion.    The  end  of  the  shell  is  faced  by  means  of  a  facing  tool 


CUT  TOOL  FOR  ROUGHING  GROOVE 


—  - 1- 


Fig.  5.     Set-up  on  a  No.  6A  Potter  &  Johnston  Automatic  Chucking 

and    Turning   Machine   for   First    Operation   on   Forged 

Shrapnel  Shells 

takes  place,  that  is,  lever  D  is  forced  down  which  slides 
the  collar  E  to  the  left,  operating  the  fingers  G,  which,  in 
turn,  overcome  the  pressure  of  the  springs  if,  allowing 
the  clamping  jaws  B  to  collapse. 

First  Machining  Operation  Set-up 
The  order  of  the  first  series  of  operations  in  machining 
a  forged  shrapnel  shell  is  as  follows:    First,  rough-turn  7 


REAR  CROSS-SLIDE  UNDERCUTTING  TOOl 
"^  ALSO  OPERATES  DOVETAIL  TOOL 
CARRIED  ON  TURRET. 


RELIEVING  TOOL 
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Fig.   6.     Details   of   Relieving  Turni 


C  which  is  really  a  type  of 
facing  mill.  The  end  of  the 
shell  is  then  chamfered  by 
means  of  a  chamfering  tool 
D  that  removes  the  sharp 
corner. 

After  these  operations  have 
been  performed,  the  turret  is 
indexed  and  the  second  face 
of  the  turret  is  brought  in 
line  with  the  chuck.  This 
operation  is  accomplished 
with  a  relieving  tool-holder 
E  carrying  a  cutter  e,  which 
takes  a  cut  2i.j  inches  along 
the  body  of  the  shell.  An  in- 
teresting feature  of  this  tool 
is  that  on  the  return  stroke 
of  the  turret  it  swivels  back 
out  of  the  way  so  that  the 
shell  is  not  scored  by  the  tool  dragging  over  it.  The  con- 
struction of  this  tool  is  more  clearly  shown  in  Fig.  6,  to 
which  reference  should  now  be  made. 

As  is  clearly  shown  in  this  illustration,  the  turret  reliev- 
ing turning  tool  comprises  a  shank  on  which  is  fulcrumed  a 
tool-holding  member  B.  This  is  slotted  out  to  carry  the  turn- 
ing tool  C  which  is  clamped  in  place  by  two  set-screws  D  and 
is  adjusted  to  turn  the  correct  diameter  by  means  of  an  ad- 
justing stud  and  clamping  nut  F  and  (J.  The  method  of  oper- 
ating this  tool  is  as  follows:  The  fulcrumed  tool-holder  B  is 
"held  up"  by  means  of  a  fillister-head  screw,  screwed  into  a 
stud  H  and  acted  upon  by  a  coil  spring  /.  A  hole  to  receive 
the  stud  is  drilled  in  the  tool-holder  B.  allowing  about  1/16 
inch  clearance.  When  the  tool  is  in  action  it  has  a  reverse 
position  to  that  shown  in  the  illustration,  that  is,  the  turn- 
ing tool  instead  of  being  parallel  with  the  center  line  is  at  a 
slight  angle  with  it.  In  action,  as  soon  as  the  turret  advances, 
the  tool  comes  into  contact  with  the  work,  and  the  work,  turn- 
ing around,  forces  the  cutting  tool  down  and  consequently 
depresses  the  spring,  at  the  same  time  bringing  the  "lower 
part"  of  the  hole  into  contact  with  the  extended  plug  on  the 
holder.  In  this  way  the  tool  is  held  rigidly  and  in  contact 
with  the  work.  As  soon  as  the  turret  begins  to  move  back, 
however,  and  the  cutting  pressure  is  released,  the  spring 
comes  into  action  and  throws  up  the  tool,  bringing  it  out  of 
contact  with  the  work. 

I'pon  the  completion  of  the  operation  which  is  accomplished 
from  the  second  turret  face,  the  turret  is  again  indexed  and 
the  next  operation  is  performed  from  the  rear  cross-slide  and 
the  third  turret  face.  The  third  operation  consists  in  cutting 
the  grooves  for  the  rifling  band,  and  on  account  of  the  under- 


ol. holder   shown 


cutting  necessary  involves 
some  interesting  points.  la 
order  to  hold  the  work  rigidly 
while  the  grooving  tools  are 
acting  on  it,  a  revolving  sup- 
port F  is  brought  in  from  the 
turret.  The  wide  tool  G  for 
cutting  the  band  grooves, 
(this  tool  removes  the  great- 
est amount  of  stock)  is  held 
on  the  rear  cross-slide  and  is. 
of  the  under-cutting  type; 
that  is  to  say,  it  operates 
under  the  work  or  tangen- 
tially  instead  of  radially.  Held 
on  a  bracket  on  the  third  tur- 
ret face  are  two  tools  H  and 
/.  the  purpose  of  which  is  to 
dovetail  the  rifling  band 
grooves.  These  turret  tools 
are  held  in  a  holder  working  in  a  slide  on  the  bracket 
fastened  to  the  turret  face  and  are  operated  by  a  block  held 
on  the  rear  crossnslide.  The  action  of  these  three  tools, 
therefore,  is  simultaneous.  The  wide  grooving  tool,  however, 
is  slightly  ahead  of  the  dovetailing  tools  in  action. 

The  last  operation  is  accomplished  when  the  turret  is  in- 
dexed to  the  fourth  position.  Hero,  again,  a  roller  support  .7 
steadies  the  work  while  the  waving  tool  is  in  action  on  it. 
The  two  waves  that  are  formed  are  for  the  purpose  of  pre- 
venting the  rifling  ring  from  turning,  and  they  deviate  ^out 
1/16  inch  laterally  from  being  a  true  annular  rib.  The  tool 
for  cutting  these  ribs  is  shown  at  A'  and  is  of  the  forming 
type  held  in  a  dovetailed  groove  in  the  holder  L.  This  also 
carries  a  roll  M  which  contacts  with  the  waved  surface  of  the 
face  cam  A',  the  curve  of  which  gives  the  correct,  out-and-in 
motions  to  the  waving  tool  K.  The  cam  face  is  on  a  sleeve 
that  is  threaded  onto  the  nose  of  the  spindle  of  the  machine, 
as  is  shown  to  the  left  of  the  illustration  opposite  the  first 
turret  face. 

Method  of  Holding-  Shell  for  Second  Operation 
The  second  series  of  operations  on  the  shell  is  also  per- 
formed on  the  Potter  &  Johnston  automatic  chucking  and 
turning  machine.  The  shell  is  held  at  the  base  end  by  a 
special  collet  of  the  draw-in  type,  as  shown  in  Fig.  7.  Fixed 
in  the  nose  of  the  spindle  is  a  positive  stop  .1  against  which 
the  shell  is  held  by  means  of  the  draw-in  collet  W.  This  collet 
extends  into  the  draw-in  rod  C.  to  which  it  is  attached.  The 
method  of  operating  this  gripping  mechanism  differs  slightly 
from  that  shown  in  Fig.  4.  In  this  case  the  spring  collet  B 
is  drawn  into  a  tapered  sleeve  to  clamp  it  on  the  work.  This 
is  effected   by  means   of  levtt  D   which   is   fulcrumed   in   a. 
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bracket  extending  from  the  rear  bearing  cap  of  the  machine 
and  operates  a  sliding  cam  sleeve  E.  The  cam,  in  turn,  oper- 
ates fingers  F,  only  one  of  which  Is  shown,  the  latter  acting 
upon  the  draw-in  rod  C  to  which  the  collet  is  attached.  By 
depressing  lever  D,  the  chuck  is  opened  by  means  of  the  coil 
springs  G  which  act  upon  the  draw-in  rod  C  when  the  press- 
ure of  the  fingers  has  been  released.  Lifting  up  handle  D 
closes  the  chuck,  and  depressing  it  opens  the  chuck. 

Second  Series  of  Machining  Operations  on  Shrapnel  Shells 

The  operations  on  the  shrapnel  shell  performed  in  the 
second  setting  are  shown  in  Fig.  8.  The  relieving  tool  A, 
held  on  the  first  face  of  the  turret,  covers  that  section  of  the 
shell  which  in  the  former  operation  was  held  in  the  gripping 
jaws.  While  this  cut  is  being  taken,  a  turret  tool  B  rough- 
bores  the  powder  pocket  and  diaphragm  seat.  The  relieving 
tool  A  is  constructed  and  operated  similarly  to  the  relieving 
tool  described  in  connection  with  Fig.  6.  It  will  be  noted 
here  that  the  threads  on  the  spindle  nose  are  protected  by 
a  cast-iron  cap  to  prevent  them  from  being  injured. 

Upon  the  completion  of  the  operation  just  described,  the 
turret  is  indexed,  bringing  the  second  face  in  line  with  the 
spindle.  Here  the  diaphragm  seat  is  finished  with  a  flat 
cutter  C.  which  is  held  in  the  boring  tool  illustrated.  The 
turret  is  again  indexed  into  the  third  position,  where  the 
powder  pocket  is  finished  in  a  similar  manner  by  means  of 
the  flat  cutter  D. 

The  turret  is  now  indexed  to  bring  the  fourth  face  in  line 
with  the  spindle  where  the  extreme  open  end  of  the  shell  is 
turned  taper  by  means  of  a  tool  E  that  is  carried  on  the  front 
cross-slide  and  operated  by  the  turret.  By  referring  to  this 
illustration,  it  will  be  noticed  that  the  taper  is  turned  from 
the  spindle  toward  the  outer  end  of  the  shell  and  is,  there- 
fore, a  reverse  turning  operation.  The  tool  is  caused  to  move 
toward  the  turret  by  using  a  rack  and  pinion  to  reverse  the 
movement.  On  this  operation,  as  well  as  on  the  previous  one, 
one  man  takes  care  of  four  machines. 

Third  Machlningr  Operations  on  Shrapnel  Shells 

Before  cny  other  machining  operations  are  done  on  the 
shell,  it  is  taken  to  a  lead  bath  where  it  is  heated  and  after- 


rough-bore  the  inside  of  the  shell  for  a  distance  of  1  inch 
back  from  the  thread;  third  turret  face,  finish-form  on  the 
inside  for  a  distance  1  inch  back  of  the  thread;  and  fourth 
turret  face,  thread  with  a  collapsible  tap.  The  various  ma- 
chining operations  on  the  3-inch  size  of  shrapnel  shells  are 
performed  on  a  standard  Potter  &  Johnston  6A  automatic 
chucking  and  turning  lathe.  It  is  recommended  that  these 
machines  be  run  in  batteries  or  units  of  seven  each,  four  ma- 
chines being  set  up  for  the  first  operation,  two  machines  for 
the  second  operation,  and  one  machine  for  the  third  operation. 

Shrapnel  shells  are  also  made  from  bar  stock,  but  this  type 
of  shell  is  not  held  in  as  high  favor  as  the  forged  shell,  as. 
mentioned.  The  operations  on  the  bar  shell  do  not  differ  ma- 
terially from  those  on  the  forged  shell,  except  that  the  chuck 
jaws  are  used  for  holding  the  stock  in  the  first  operation,  and 
the  work  is  performed  as  follows:  First,  rough-turn  the  out- 
side diameter  as  far  as  the  chuck  jaws,  face  end,  round  the 
corners;  second,  finish-turn  outside  diameter,  also  finish  314 
inches  up;  third,  cut  band  groove  and  dovetail;  fourth,  cut 
irregular  annular  ribs  in  the  band  groove.  In  this  case  the 
cam  for  operating  the  wave  cutting  tool  is  placed  on  the 
chuck  face. 

The  second  operation  on  the  shell  made  from  bar  stock  is, 
of  course,  entirely  different  from  the  forged  shell  as  the  in- 
terior of  the  shell  must  be  worked  out  to  a  depth  of  approxi- 
mately S  inches.  This  is  done  with  a  step  drill  in  the  first 
position.  In  the  second  position  the  reamer  is  run  in  for 
reaming  the  tapered  hole;  third,  the  short  distance  on  the 
open  end  is  turned,  and  the  taper  on  the  periphery  is  turned 
with  the  cross-slide  tool,  the  surplus  stock  left  by  the  first 
drill  being  removed  from  the  powder  pocket.  At  the  fourth 
turret  position,  the  powder  pocket  is  bored  and  the  diaphragm 
seat  is  completed.  The  shell  is  then  "nosed  in,"  and  the  third 
operation  performed,  which  is  identical  with  that  described 
in  connection  with  the  forged  shell. 

This  method  of  manufacture,  together  with  the  operations 
performed  on  Potter  &  Johnston  automatic  chucking  and 
turning  machines  in  the  production  of  br?ss  cases  for 
shrapnel,  will  be  described  in  a  subsequent  article. 

D.  T.  H. 


ward  placed  under  a  press  which  closes  in  the  nose  or  open 
end  of  the  shell.  For  machining  in  the  third  operation,  the 
shell  is  held  practically  in  the  same  manner  as  for  the  second 
operation,  except  that  it  is  gripped  farther  along  the  body. 
The  machining  performed  in  this  operation  is  as  follows: 
On  the  first  turret  face,  rough-bore  and  finish-bore  for  a  dis- 
tance of  1  inch  from  the  end  of  the  shell;  second  turret  face, 
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ECHOES  FROM  THE  REPAIR  SHOP 

BY    A.  P.    PRESS 

For  a  long  time  I  have  been  foreman  of  an  automobile 
repair  shop,  and  some  of  the  cases  that  come  before  the 
door  (they  do  not  all  come  in)  are  worth  describing.  The 
foreman  of  a  large  automobile  repair  shop  has  a  hard  job, 
and  if  he  has,  say,  a  hundred  jobs  on  the  floor  which  are 
owned  by  one  hundred  different  men,  he  virtually  has  a  hun- 
dred "bosses"  all  of  whom  he  is  trying  to  satisfy — and  some 
of  them  never  can  be  satisfied.  Every  man  that  owns  a 
car,  especially  if  he  drives  it,  knows  his  car  thoroughly,  and 
he  expects  the  foreman  to  know  it  equally  well.  A  case 
came  up  recently  that  will  illustrate  this  point. 

A  car  came  in  for  a  complete  overhauling.  On  the  front 
of  the  dash-board  were  four  little  holes,  and  also  a  spot 
where  a  square  plate  had  been  taken  off.  We  supposed  it  had 
been  removed  simply  for  safekeeping.  Well,  the  car  went 
through  the  mill — it  was  overhauled,  painted  and  the  dash- 
board refinished,  but  the  four  little  holes  were  not  plugged 
up.  When  the  man  came  to  get  his  car  there  was  a  "circus." 
It  seems  that  it  had  formerly  belonged  to  some  club  and  the 
present  owner  had  removed  the  plate  and  wanted  the  spot 
and  holes  refinished,  but  he  forgot  to  speak  of  it.  There 
was  a  stormy  time  for  a  half  hour,  and  the  outcome  was 
that  we  had  to  pull  the  dash-board  off  and  thoroughly  re- 
finish  it  all  over  so  as  to  cover  up  the  spot. 

Some  of  the  cases  are  more  ludicrous,  however.  A  gentle- 
man— and  he  was  a  gentleman,  too — came  driving  in  one 
day  and  said  he  wished  certain  repairs  made  on  the  rear 
end  of  the  car.  He  said  if  he  jacked  up  the  car  and  turned 
one  wheel  one  way,  the  other  would  revolve  in  the  opposite 
direction.  (This,  of  course,  is  the  natural  action  of  the  dif- 
ferential gear.)  It  seems  this  party  had  gone  down  to  an- 
other garage  where  he  was  told  that  the  transmission  was 
entirely  gone  and  that  a  new  one  would  have  to  be  installed; 
but  before  leaving  the  car  for  repairs,  he  drove  down  our 
way  to  see  what  we  would  say  about  it.  It  took  a  half  hour 
of  earnest  explanation  to  convince  him  that  his  car  was 
absolutely  all  right,  and  also  to  explain  to  him  the  pur- 
pose of  the  differential.  All  this  had  to  be  done  without  a 
smile  or  he  would  naturally  have  been  offended  and  gone 
away  indignant;  but  once  he  was  convinced,  we  made  a  cus- 
tomer for  life,  and  a  box  of  cigars  which  he  sent  around 
the  next  day  showed  his  appreciation.  Of  course  no  charge 
can  be  made  for  a  "job"  of  this  kind. 

And  then  the  ladies — for  we  have  a  good  many  of  them 
who  own  and  drive  their  own  cars — give  us  some  bad  mo- 
ments. One  came  in  not  long  ago  and  she  wished  the  oiler 
removed,  thoroughly  cleaned  out  and  replaced;  a  leak 
soldered  in  the  radiator;  and  the  carbureter  adjusted  and 
"tuned"  up — at  least  a  half  day's  work.  She  said  she 
could  not  leave  the  car  over  ten  or  fifteen  minutes,  as  she 
had  to  catch  a  train  some  miles  away.  Did  she  get  It? 
Yes— two  days  afterward,  and  we  had  to  send  her  to  meet 
the  train  in  one  of  our  own  cars.  Still,  with  all  the  troubles, 
there  are  some  bright  spots  that  help  to  relieve  the  strenu- 
ousness  of  the  job. 

There  was  the  lady  who  came  in  and  purchased  a  high- 
grade  car;  and  In  addition  she  was  to  be  taught  how  to 
operate  It  herself,  and  for  that  reason  It  must  not  crank 
too  hard.  She  wore  a  hobble  skirt  of  some  exquisite  ma- 
terial—snlln  I  thought.  She  Insisted  upon  a  Harrel  bumper 
on  the  front  of  the  car.  The  combination  of  the  Harrel 
bumper  and  the  hobble  skirt  was  too  great  for  the  best 
Interests  of  the  garage.  However,  I  must  say  she  was  equal 
to  the  situation,  and  the  way  she  learned  to  step  over  that 
bumper  and  crank  that  cnr.  and  to  handle  It  afterward  was 
a  feat  to  he  remembered. 

Naturally  we  had  a  great  deal  of  outside  testing  to  do 
and  some  of  It  Is  speed  testing.  One  Instance,  which  we 
call  the  ".levontymlle  rase."  Is  Btlll  a  byword  In  the  room. 
The  customer  bought  the  car  with  the  understanding  that  he 
would   not   accept   It   unlnas   It   made  seventy   miles   nn   hour. 


wanted  to  be 
It  out  oncfl 


the  car  was  ready  (we  had  taken  It  out  oncJ  before  nnd  knew 
It   would  make  the  seventy)   our  customer  came  down  to  see 


the  test,  and  took  a  seat  in  the  rear  of  the  lonneau.  We 
took  the  car  out  on  the  turnpike  which  was  a  long  stretch  of 
woods  about  five  miles  from  the  shop,  and  where  we  were 
reasonably  sure  that  the  cops  would  not  see  us — or  would 
look  the  other  way  if  they  did.  The  car  was  warmed  up 
for  a  few  moments  and  then  started  down  the  pike.  When 
the  indicator  got  near  the  seventy  mark,  the  mechanic 
turned  around  to  the  customer  and  said:  "There  she  is  at 
70.  Do  you  want  to  see  it?"  The  customer  was  lying 
back  in  the  seat,  his  face  as  white  as  chalk.  "Y — yes!  yes!" 
said  he.  "Yes,  I  am  satisfied.  Slow  her  down!"  He  got 
his  car  and  we  got  our  money,  but  we  do  not  think  that 
indicator  ever  touched   the  seventy-mile   mark   again. 

Here  is  another  incident  that  will  bear  telling.  One  day 
two  of  the  boys  were  out  on  the  road  testing  a  car,  and 
when  they  got  well  out  into  the  country  they  found  that  the 
radiator  was  leaking  and  that  they  would  have  to  get  a 
little  water  somewhere.  So  they  stopped  at  the  next  farm- 
house and  one  of  the  mechanics  took  a  collapsible  rubber 
pail  and  went  around  the  back  of  the  house.  He  could  not 
find  a  pump  so  he  knocked  at  the  door  and  went  inside  and 
filled  it  at  the  sink.  As  he  stood  there  with  the  pail  in  his 
hand  he  got  to  talking  with  the  hired  girl,  and  he  had  oc- 
casion to  set  the  pail  down  on  the  floor.  Why  he  did  it 
is  a  question,  but  anyhow  he  wanted  to  use  both  arms.  Now 
when  you  set  a  rubber  collapsible  pail  full  of  water  on  the 
floor  there  is  something  doing  right  off,  and  this  case  was 
no  exception.  He  grabbed  the  pail  with  what  was  left  of  the 
water  and  hurried  out.  The  radiator  had  to  wait  until  they 
got  to   the   next   farmhouse  before   it   was   filled. 

To  come  back  to  the  practical  side  of  automobile  repair 
work,  a  systematic  method  of  keeping  track  of  the  car — what 
is  to  be  done  and  what  has  been  done — is  a  great  help  In 
giving  satisfaction  to  customers.  It  will  not  help  at  all  the 
job  that  requires  two  days  and  is  wanted  in  fifteen  minutes, 
but  it  will  enable  a  foreman  to  tell  just  where  he  is  at  on  each 
and  every  job;  and  about  when  he  can  deliver  the  same  and 
do  it  with  the  least  expenditure  of  gray  matter  on  his  part, 
or  clerical  work  in  the  office. 


SAFETY  MEDAL   A'WARDS 

The  American  Museum  of  Safety  awarded  on  February  10, 
at  the  United  Engineering  Societies  building,  six  safety 
medals  as  follows:  The  Scientific  American  medal,  awarded 
for  the  most  efficient  safety  device  invented  within  a  cer- 
tain number  of  years  and  exhibited  at  the  museum,  was  given 
to  the  Shurloc  Elevator  Safety  Co.,  Inc.,  New  York  City. 
The  Travelers  Insurance  Co.'s  me<lal.  awarded  to  the  Ameri- 
can employer  who  has  excelled  In  protecting  the  lives  and 
limbs  of  workmen,  was  given  to  the  Commonwealth  Edison 
Co.  of  Chicago.  The  Louis  Livingston  Seaman  medal, 
awarded  for  progress  and  achievement  in  the  promotion  of 
hygiene  and  the  mitigation  of  occupational  disease,  was 
given  to  Surgeon-General  William  C.  Gorgas.  The  E.  H. 
Harriman  memorial  medal,  awarded  to  the  American  steam 
railroad  which  during  the  year  has  been  the  most  successful 
In  protecting  the  lives  and  health  of  Its  employes  and  of  the 
public,  was  given  to  the  New  York  Central  Railroad  Co.  The 
Anthony  N.  Brady  memorial  medal,  awarded  to  that  Ameri- 
can electric  railway  company  which  for  the  year  of  the  award 
shall  have  done  most  to  conserve  the  safety  and  health  of 
the  public  nnd  of  Its  employes,  was  given  to  the  Boston  Ele- 
vated Railway  Co.  The  jury  of  award  also  gave  honorable 
mention  to  the  Public  Service  Railway  Co.,  New  Jersey,  bnd 
the  Northern  Ohio  Traction  and  Light  Co. 


That  the  Gorman  metal  Industry  suffers  considerably  from 
the  lack  of  raw  materials,  all  assurances  to  the  contrary  not- 
withstanding, is  Indicated  by  the  high  prices  at  present 
quoted  In  the  German  market  for  certain  metals;  thus,  cop- 
per Is  now  quoted  In  Germany  at  twice  the  price  of  the  cur- 
rent quotation  In  other  countries,  and  aluminum  Is  quoted 
at  three  times  the  price  prevailing  when  the  war  began. 
Antimony  costs  about  four  times  as  much  as  when  the  war 
broke  out. 
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ASSEMBLING  FIXTURE   FOR  FRANKLIN 

FRONT   AND   REAR   AXLES 
A  labor  saving  assembling  fixture  used  for  assembling  the 
front   and   rear   axles   of  Franklin   motor   cars   has   been   de- 


Fig,    1,     Assemliling   Fixture   for    Franklin   Axles 

signed,  built  and  is  now  in  operation  at  the  factory  of  the 
H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.  Y.,  through  whose 
courtesy  the  accompanying  illustrations  are  shown.  Fig.  1 
shows  the  fixture  without  work  on  it,  while  Figs.  2  and  3  il- 
lustrate two  phases  of  the  assembling  operation. 

The  work  done  on  this  fixture  is  assembling  the  sets  of 
springs  to  the  axle  by  means  of  U-bolts,  making  several  ad- 
justments inside  the  differential  case  and  bolting  the  differ- 
ential case  cover  to  the  case.  The  assembled  springs,  and 
also  the  axle  completely  assembled  except  for  the  springs, 
come  to  the  fixture  ready  to  be  put  together.  A  pneumatic 
drill  outfit  is  used  for  setting  the  bolts,  and  it  is  suspended 
overhead  for  convenience,  being  mounted  on  a  universal 
joint,  which  makes  it  easy  to  manipulate.  The  operation  is 
started  with  the  fixture  in  the  position  shown  in  Figs.  1  and 
2.  The  four  U-bolts  are  put  in  position,  two  in  each  end  of 
the  fixture,  and  located  in  grooves  in  blocks  A.  It  will  be 
noticed  that  there  are  two  slots  in  each  of  these  blocks,  thus 
permitting  of  assembling  either  the  front  or  the  rear  axles. 


which  differ  in  width.  After  the  U-bolts  are  in  place,  the 
springs  are  set  in  these  blocks  and  the  horisiontal  alignment 
of  the  pair  of  springs  is  made  by  adjusting  the  springs  to 
gages  carried  in  the  slots  of  the  blocks  B  which  are  located 
on  the  projecting  arms  of  the  fixture.  In  conjunction  with 
this  (in  the  case  of  the  rear  axle)  the  axle  is  correctly  located 
by  means  of  the  end  blocks  C,  which  are  not  shown  in  Fig.  1 
but  may  be  plainly  seen  in  Fig.  2.  Passing  down  through 
these  end  blocks  are  locating  pins  that  engage  the  ends  of 
the  axle  and  hold  it  while  the  assembling  is  being  done. 
These  end  blocks  may  be  slid  in  or  out  of  the  fixture  between 
ways,  and  when  located  are  clamped  by  lever  bolts  D.  The 
operation  of  setting  the  nuts  on  the  bolts  is  quickly  per- 
formed by  using  the  pneumatic  drill,  as  shown  in  Fig.  2. 
This  is  a  "Thor"  pneumatic  drill  made  by  the  Independent 
Pneumatic  Tool  Co.  and  in  connection  with  it  a  "Magic" 
chuck  is  used  with  a  nut  setter  that  insures  each  of  the  nuts 
being  set  up  to  the  same  tension. 

The  entire  fixture  for  holding  the  springs  and  axle  is 
mounted  on  trunnions  so  that  it  may  be  swiveled  about  point 
E.  While  locating  the  fixture  in  either  plane,  a  pin  F  is  used 
that  engages  holes  in  the  disk  G.  The  fixture  is  used  in  the 
vertical  plane  while  several  adjustments  are  being  made  on 
the  differential  mechanism  within  the  case,  after  which  the 
cover  is  put  in  place  and  the  cap-screws  that  secure  it  are 


Tig.    3.     The  Last  Operation — Bolting  Down  the  Differential  Case  Cover 

set  by  means  of  the  nut  setter  on  the  overhead  pneumatic 
drill.  By  the  use  of  this  fixture,  the  assembling  of  the  springs 
and  axle  is  easily  performed,  and  the  time  for  the  operation 
has  been  greatly  reduced.  C.   L.  L. 


Fig.   2.     Attaching   the   Springs 


HOW  SHOULD  THE  GRAIN  RUN? 

Referring  to  the  "How  and  Why"  article  in  the  January 
number  of  M.\chinery,  page  414,  entitled,  "How  Should  the 
Grain  Run?"  the  writer  would  say  that  many  toolmakers 
believe  that  steel,  as  manufactured  today,  is  so  homogeneous 
that  there  is  no  grain  in  the  sense  in  which  this  word  has 
been  used  in  the  past  when  referring  to  wrought  iron.  There 
is  no  tendency  to  open,  under  strain,  along  lines  parallel 
with  the  sides  of  the  bar.  In  the  minds  of  many,  the  word 
grain  represents  a  condition  similar  to  the  grain  of  wood. 
Even  if  we  could  imagine  that  a  bar  of  tool  steel  were  as 
fibrous  as  a  bar  of  iron,  it  is  difficult  to  see  how  a  cutter 
made  as  shown  at  C  in  Fig.  2  in  the  article  referred  to 
would  be  as  lasting  as  one  made  with  the  grain  in  the  other 
direction;  but  with  steel  homogeneous  in  structure  this  con- 
sideration is  probably  of  no  account  anyway. 

Turtle  Creek,  Pa.  Wii.i.iAxr  S.  Rowell 
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OUT-OFF  TOOL  FOR   SMALL    PINS 

It  is  sometimes  necessary  to  cut  off  several  dozen  small 
dowel  pins,  the  usual  method  of  doing  this  work  consisting 
of  cutting  off  the  pins  with  a  hacksaw  and  then  filing  them 
up  in  a  speed  lathe.  TTie  accompanying  illustration  shows  a 
handy  tool  for  cutting  off  such  pins,  which  is  provided  with 
a  cutter  ground  in  such  a  way  that  the  ends  of  the  pins  are 
rounded  up  without  the  necessity  of  fJling  them.    The  cutter 


Tool  for  cutting  off  Pins  and  finishing  their  Ends  in  a  Single   Operation 

A  is  made  of  U-inch  high-speed  steel,  and  is  held  in  place  hy 
a  suitable  set-screw  B.  It  will  be  seen  that  in  general  appear- 
ance the  tool  resembles  a  pair  of  pliers,  the  cutter  being 
mounted  in  one  jaw  and  an  adjustable  stop  C  being  carried  in 
the  other  jaw.  The  stop  is  held  in  place  by  a  set-screw  D  and 
may  be  adjusted  to  provide  for  cutting  off  pins  of  different 
lengths.  In  order  to  adapt  the  tool  for  handling  different  sizes 
of  stock,  hardened  steel  bushings  with  different  sized  holes 
are  used,  the  bushing  E  being  mounted  in  the  same  jaw  with 
the  stop  and  held  in  place  by  a  set-screw  F. 
Swissvale,  Pa.  William  Murscii 


ONCE 'MORE-SHORT    FOREIGN    POSTAGE 

The  writer  wishes  to  draw  the  attention  of  American 
manufacturers  to  a  matter  which  is  of  the  pin-prick  order. 
In  nearly  every  case  when  manufacturers  send  us  catalogues 
and  letters,  insufficient  postage  is  prepaid.  We  have  at  this 
end  the  option  of  refusing  delivery  or  paying  3d  (6  cents)  per 
letter.  The  mail  this  morning  cost  me  about  40  cents.  Now 
there  is  no  necessity  for  this,  and  I  am  sure  your  adver- 
tisers, with  some  of  whom  I  have  had  satisfactory  business, 
would  be  glad  to  prevent  the  recurrence  of  this  slight 
annoyance. 

Auckland,   New  Zealand  F.  J.   Cullen 

CuUen  &  Coy,  Mechanical  Engineers 


SENSIBLE  CATALOGUES 
I  often  wonder  why  manufacturers  do  not  get  out  more 
business-like  catalogues.  There  seems  to  bo  a  tendency  nowa- 
days to  spend  a  great  deal  of  money  on  art  for  catalogues, 
which  Is  certainly  all  right  so  long  as  the  artistic  end  Is  not 
overdone;  but  that  does  not  necessarily  make  the  book  a 
useful  tool.  A  catalogue  should  be  economic,  first,  and 
second.  It  should  be  useful;  If  it  is  not  useful  how  can  It  be 
economic? 

Ninety-nine  buyers  In  a  hundred  do  not  care  for  a  fancy 
catalogue.  All  they  want  Is  something  sensible.  A  durable 
book  that  will  withstand  wear  Is  most  desirable.  A  con- 
venient nilng  size — 6  by  9  Inches  Is  also  wanted.  Show 
plenty  of  pictures  but  don't  show  useless  pictures  to  tire 
the  reader  before  he  gets  to  the  vital  point.  And  don't 
say  too  much. 

Before  getting  out  your  next  catalogue  take  a  look  nt  the 
catalogues  of  some  of  our  big  mall  order  bouses.    They  are 


almost  beyond  criticism.  Everything  is  illustrated;  the 
descriptions  are  concise,  yet  nothing  of  value  is  omitted; 
and  the  prices  are  given.  There  is  no  discount.  That  is  one 
of  the  principal  reasons  why  those  house^  are  so  successful. 
Their  catalogues  are  equally  valuable  in  Alaska,  Australia, 
Africa  and  America. 

Just  for  "effect"  it  may  be  all  right  to  get  out  a  work  of 
pure  art  once  in  a  while,  but  don't  make  a  practice  of  it. 

N.  G.  Ne.\r 


HANDLING    OFFICE  VISITORS 

The  interesting  method  for  the  courteous  and  efficient 
treatment  of  office  visitors  by  using  a  private  telephone 
system,  described  in  the  December  number  of  Machinebt, 
brings  to  the  writer's  mind  an  equally  effective  arrange- 
ment established  throughout  the  works  of  a  large  electric 
liRht  and  power  company  on  the  Pacific  coast  and  which, 
adflitionally,  does  not  require  any  time  of  officials  unless 
fully  warranted.  Callers  for  any  and  all  departments  are 
received  by  a  diplomatic  young  man  and  banded  a  small 
writing  tablet  about  3  by  5  inches  in  size,  carrying  wording 
<:s  shown  in  the  specimen  here  reproduced.  No  visitor  worthy 
of  attention  will  object  to  filling  this  out,  and  the  sheet 
pulled  from  the  pad  is  taken  immediately  to  the  official  or 
department  head  whom  the  visitor  desires  to  see. 

A  glance  at  this  blank  informs  the  official  of  the  name 
of  the  caller  and  the  nature  of  his  business,  and  should  he 
justify  attention  it  can  be  given.  On  the  other  hand,  in  the 
case  of  an  obviously  needless  interview,  a  polite  refusal  ex- 
plaining the  impossibility  or  uselessness  of  seeing  him  at 
that  particular  time  and,  if  desired,  requesting  that  he  call 
again,  can  be  reported  at  once  to  the  messenger  and  trans- 
mitted to  the  visitor.  By  this  arrangement  no  time  is  un- 
necessarily consumed  and  no  particular  harm  is  done  should 
the  visitor  not  be  seen,  while  the  importance  of  the  official 
and  the  demands  upon  his  time  are  impressed  upon  the 
caller.  Further,  the  proper  filing  of  these  slips  from  week 
to  week,  with  notations  as  to  whether  an  interview  resulted 
or  not,  affords  an  accurate  reference  to  callers  in  the  past, 
as  it  frequently  becomes  necessary  to  trace  matters  of  this 
kind    for   a   complete   record   of   different   conditions. 

A.  R. 

(In  comparing  the  present  system  with  that  described  in 
the    December   number   of  Machi.nery,   the   writer   has   over- 
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Form  used  by  Office  Tiutori  in  makinit  ApiiWcation   for  an   Iiii<<ivif» 

looked  the  fact  that  the  use  of  the  private  telephone  system 
enables  the  caller  to  come  into  personal  contact  with  the  man 
he  wishes  to  see,  so  that  In  case  he  is  not  granted  an  inter- 
view, he  does  not  go  away  with  the  feeling  of  having  failed 
entirely  in  bringing  his  project  to  the  attention  of  the  proper 
Individual. — EniToii.] 


CLAMPING  DEVICES  FOR  JIGS  AND 
FIXTURES 
In  Fig.  1  Is  shown  a  rlaniplnp  device  that  has  been  found* 
useful  on  large  work.  It  consists  of  four  arms  .4  with  the- 
ends  bent  to  a  right  angle  and  knurled  so  as  to  hold  the  work 
firmly  In  place.  These  arms  are  pivoted  on  the  stud  B  and 
their  action  is  guided  by  the  blocks  C.  The  spring  handle  K 
Is  pinned  to  the  shank  of  the  stud,  and  the  upper  edge  of  the- 
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handle  is  beveled  to  fit  the  rack  D,  which  is  fastened  to  the 
side  of  the  base.  By  turning  the  handle  in  the  direction  indi- 
cated by  the  arrow  the  work  is  securely  clamped;  and  if  neces- 
sary, ordinary  straps  may  be  added  for  holding  the  work. 

When  making  tools  for  thin  castings  of  odd  shapes,  it  is 
often  desirable  to  use  an  adjustable  clamping  device  that  can 
be  easily  moved  out  of  the  way  when  reloading  the  fixture. 


Fig.    1.     Clamping  Device  for  holding  Large  Work 

Such  a  floating  clamp  is  shown  in  Fig.  2,  where  the  piece  of 
work  to  be  drilled  was  properly  located  and  clamped,  with 
the  exception  of  one  arm  E,  for  which  no  ordinary  clamp 
could  be  used.  By  pushing  the  support  A  down  against  the 
work  and  clamping  the  strap  B,  the  work  is  held  tight  with- 
out springing  it;  and  by  tightening  the  nut  C  the  clamp  is 
held  in  place  by  the  hunter  and  the  work  is  securely  sup- 
ported. When  reloading  the  fixture,  the  clamp  is  brought  out 
of  the  way  by  means  of  the  handle  D. 

In  Fig.  3  is  shown  a  small  clamping  device  used  when  drill- 
ing the  rivet  holes  through  the  heading  A  and  the  plate  B. 
The  steel  bracket  C  is  fastened  by  screws  to  the  side  of  the 
fixture.  The  front  face  of  the  clamp  bracket  is  used  as  a  stop 
for  the  plate  and  the  beading,  and  the  clamp  D  with  a  small 
hole  drilled  in  one  end  is  fitted  loosely  in  the  milled  slot  in 
the  bracket.  The  set-screw  is  located  a  little  higher  than  the 
hole  in  the  clamp  and  by  a  few  turns  of  the  screw,  the  clamp 
is  brought  down  against  the  work  and  forces  the  beading  up 
against  the  stop  ready  to  be  drilled. 


Spring  hunters  are  often  used  in  designing  fixtures  where 
adjustable  supports  are  necessary,  and  the  form  of  hunter 
shown  in  Fig.  4  has  proved  very  efficient.  The  hunter  A  and 
the  binder  B  fit  freely  in  the  holes  in  the  casting.  The  hunter 
is  slightly  tapered  and  a  tapered  flat  is  milled  on  one  side  of 
the  binder.  When  the  fixture  is  loaded  the  spring  D  forces 
the  hunter  up  against  the  work,  and  by  means  of  the  cam  C 
the  binder  is  pulled  outward  and  holds  the  hunter  firmly  In 
place.  The  double  taper  on  both  hunter  and  binder  makes 
it  impossible  to  press  the  hunter  downward  away  from  the 
work. 

Hartford,   Conn.  s.   Helweg 


DEVELOPING   A   TYPEWRITER 

As  there  has  several  times  been  expressed  an  Interest  in 
the  time  and  cost  of  bringing  out  small  mechanisms  of  vari- 
ous sorts,  it  may  be  worth  while  to  place  on  record  the  fol- 
lowing experience.  It  was  my  fortune,  some  years  ago,  to 
be  engaged  to  go  to  a  western  city  to  take  part  in  the  develop- 
ment of  a  typewriter.  I  landed  in  that  city  on  June  22.  The 
manager,  who  was  also  the  inventor  of  the  improvement  we 
were  to  put  into  practicable  shape,  had  engaged  a  room  on 
the  upper  floor  of  an  office  building,  and  had  ordered  an  en- 
gine lathe,  a  milling  machine,  a  shaper,  a  bench  lathe,  a 
small  bench  emery  grinder,  a  portable  forge,  an  anvil,  and 
a  three-horsepower  electric  motor. 

Our  first  aim  was  to  get  the  shop  fitted  up  ready  for  work. 
One  machinist  was  engaged,  the  machinery  put  in  place, 
shafting,  hangers,  pulleys  and  belting  bought,  and  all  set  up 
in  running  order.  About  fifteen  feet  of  bench  was  put  up 
with  two  vises,  and  the  necessary  equipment  of  small  tools 
and  supplies  procured,  including  drills,  taps,  reamers,  counter- 
bores,  files,  steel,  brass,  waste,  oil,  etc.  While  this  work  was 
progressing,  the  manager  went  over  with  the  writer,  in  de- 
tail, the  previous  steps  in  his  invention,  iLs  present  condition, 
and  his  conception  of  further  improvement.  Several  model 
machines  had  been  made,  mostly  in  a  crude  and  primitive 
manner,  but  the  latest  one  had  been  made  in  a  well  equipped 
eastern  factory.  Each  model  showed  distinct  progress,  yet 
further  improvement  was  necessary  before  reaching  a  prac- 
ticable stage. 

The  situation  did  not  permit  making  complete  drawings  of 
the  proposed  machine  before  beginning  work;  it  was  neces- 
sary to  take  one  feature  of  the  machine  at  a  time,  such  as 
frame,  carriage,  levers,  type-bars,  etc.,  decide  upon  it,  and 
get  the  work  started.  A  jobbing  patternmaker  was  found  in 
the  city,  and  as  soon  as  each  part  of  the  frame,  that  is,  side 
frames,  back,  front,  top,  etc.,  was  decided  upon,  it  was  drawn. 
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Fig.    2.       Auxiliary    Clamp    for    Use 
holding   Odd   Shaped   Castings 


Adjustable    Support    for    Use 
,  holding  Work  in  a  Jig 
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the  pattern  made,  and  castings  procured.  As  soon  as  the 
plan  was  sufiBciently  developed,  another  machinist  was 
engaged. 

Fortunately,  the  inventor  was  not  of  the  typical  kind,  usu- 
ally portrayed  in  literature;  on  the  contrary,  we  worked 
together  smoothly,  he  giving  his  ideas  of  the  improvements 
to  be  attained,  and  not  interfering  with  the  technical 
processes.  There  were  some  set-backs,  of  course;  some  plans 
were  tried  and  found  not  practicable,  and  had  to  be  changed. 

The  only  parts  bought  were  the  roller — commonly,  but 
erroneously  called  "platen" — and  the  types;  all  other  parts 
were  cut  out  of  the  bars,  rods  and  sheets.  Neither  of  the  two 
machinists  employed  had  ever  worked  on  typewriters  or  in 
any  shop  east  of  the  Mississippi  River,  yet  on  October  22, 
four  months  from  the  beginning  of  operations,  the  typewriter 
was  finished,  at  a  total  cost,  for  wages  and  current  expenses, 
of  about  fourteen  hundred  dollars. 

Brooklyn,  N.  Y.  J.vxtES  DAXCERFrELD 


JIG  AND   FIXTURE    DESIGN 

In  the  May  number  of  M.-vciii.neby,  Charles  Staples  raises 
several  points  in  regard  to  my  article  on  jig  and  fixture  de- 
sign that  was  published  in  the  December,  1913,  number  of  Ma- 
ciiixEBT.  It  seems  that  the  points  raised  by  Mr.  Staples  can 
properly  be  made  the  subject  for  further  discussion,  owing 
to  the  differences  of  opinion  which  exist  in  regard  to  this 
matter.     This  is  particularly  true  of  the  question   of  where 

square-head    screws 

should  be  used, 
where  knurled-head 
screws  should  be 
employed,  and 
where  a  pin  should 
be  put  through  the 
screw  to  make  it 
easier  to  turn. 

Taking  up  the 
subject  of  the  bell- 
mouthed  bushing 
referred  to,  for 
which  Mr.  Staples 
recommended  a 
substitute,  the 


Tie.    1.     Desi^   of   BeU-mouthed   Bushing 


writer  agrees  that  a  bell-mouthed  screw  bushing  of  the  type 
shown  in  Fig.  1  of  this  article  has  to  be  made  fairly  long 
for  the  drill  when  the  bushing  is  used  for  guiding  drills  Vi 
inch  in  size  or  smaller.  This  increases  the  chances  of  break- 
ing the  drill,  but  whether  the  breakage  which  results  from 
this  cause  is  likely  to  assume  serious  proportions,  is  a  ques- 
tion which  is  open  to  some  argument.  For  guiding  drills 
larger  than  Vt  inch  in  size,  I  do  not  believe  that  any  trouble 
with  broken  drills  would  result. 

Another  objection  to  this  clamping  device,  raised  by  Mr. 
Staples,  is  that  chips  work  into  the  threads  of  the  bushing 
and  prevent  it  from  turning  easily;  and  the  claim  is  made 
that  this  shortens  the  life  of  the  threads.  In  this  connection, 
I  would  call  attention  to  the  fact  that  the  bushing  is  con- 
structed in  such  a  way  that  chips  are  excluded  from  the 
thread.  By  not  tapping  the  hole  all  of  the  way  through,  as 
Indicated  at  A;  and  by  counterborlng  the  hole  at  the  lop 
marked  B:  and  then  grinding  the  pilot  C  and  shoulder  D 
on  the  bushing  to  a  snug  running  fit,  the  bushing  is  held 
true  and  chips  are  excluded  from  the  thread. 

It  might  be  welt  to  note  that  while  the  writer's  experience 
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Fig.    3.     Huid  Esob  for  Binding  Screw  that  gives  Good  RmuIU 

has  shown  that  the  average  tool  designer  has  no  love  for 
screw  bushings  and  will  avoid  their  use  whenever  possible, 
such  bushings  are  frequently  selected  after  careful  consid- 
eration because  of  their  neat  appearance  and  effective  opera- 
tion. The  danger  of  breaking  drills  is  really  not  a  matter 
of  primary  importance  because  the  general  run  of  work  with 
a  boss  on  it,  is  of  such  a  size  that  the  drills  are  too  large 
to  be  easily  broken.  It  also  appears  that  Mr.  Staples  has 
been  rather  hasty  in  advocating  the  method  of  tightening  a 
screw  by  means  of  a  pin  through  its  head,  as  shown  in  Fig.  2, 
in  preference  to  a  hand  knob  on  the  screw,  as  shown  in  Fig. 
3.  The  method  illustrated  in  Fig.  2  is  often  used,  and  it  has 
been  the  writer's  experience  that  on  large  fixtures  where  the 
pin  is  %  inch  in  diameter  and  requires  the  use  of  both  hands, 
it  works  very  effectively.  On  smaller  sizes  of  fixtures  where 
the  pin  is  about  "4  inch  in  diameter  by  4  inches  long,  and 
must  be  used  with 
one  hand,  the 
pressure  is  concen- 
trated across  the 
palm  of  the  hand, 
and  if  the  fixture 
is  used  frequently 
it  is  likely  to  de- 
velop a  sore  spot. 

In  the  case  of 
the  hand  knob 
shown  in  Fig.  3, 
however,  it  is  evi- 
dent that  the  press- 
ure is  distributed 
over  the  palm  of 
the  hand,  and 
therefore  the  likeli- 
hood of  producing 
a  sore  is  much  less. 
A  table  of  sizes  of 
knobs  for  different 
classes  of  fixtures 
is  presented  in  this 
connection.  If  the 
writer  used  a  pin 
and  screw  as  recom- 
mended    in    Mr. 


nth  Pin  through  Head 


Fig     i.      Binding  g<-rew   with   Pin   thrnugh   H«*d 


Fig.  4.      Squarohptd  I 

Staple's  article,  the  screw  would  have  been  made  as  shown  In 
Fig.  4,  with  a  square  head  through  which  the  pin  passes.  The 
object  of  this  design  is  to  use  the  pin  for  turning  the  screw 
quickly  \intil  it  is  down  in  place,  and  then  to  make  a  final 
clamping  by  putting  a  suitable  wrench  on  the  square  head 
and  tightening  the  screw  down  in  the  usual  manner. 

The  questions  naturally  arise,  how  much  pressure  can  a 
man  exert  with  his  fingers  In  operating  a  knurledhead  screw, 
how  much  pressure  can  he  develop  with  a  screw  and  hand 
knob,  and  how  much  pressure  can  he  exert  in  oper.ating  a 
.siTow  with  a  pin  through  If?  It  is  quite  safe  to  say  that  for 
continuous  operation  on  jigs  or  fixtures  all  that  can  be  de- 
pended upon  with  a  knurled-head  screw  is  to  bring  the  screw 
up  to  steady  the  work,  but  with  a  screw  and  pin  through  it. 
It  Is  not  uncommon  to  bend  the  pin.  With  a  hand  knob  the 
amount  of  pressure  is  doubtful  and  depends  largely  upon  a 
man's  endurance  and  the  position  of  the  screw,  which  governs 
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the  grip  that  he  can  get  on  the  knob.  While  I  cannot  see 
where  the  pin  and  screw  has  any  advantage  over  the  hand 
knob,  when  suitably  proportioned,  there  seems  to  be  a  great 
difference  of  opinion  as  to  where  to  draw  the  line  between 
the  use  of  a  hand  knob  and  of  a  square-head  screw.  This 
matter  is  often  decided  by  the  personal  preference  of  the 
designer,  my  experience  being  that  in  a  jobbing  shop  where 
hand  knobs  are  used  quite  extensively,  an  occasional  request 
is  made  for  square-head  clamping  screws.  Ser\-er 


ERASING   INK  LINES 

Draftsmen  often  have  trouble  in  erasing  ink  lines  on  bond 
paper  or  tracing  cloth  and  if  this  is  not  well  done  an  unsightly 
defect  in  the  drawing  will  result.  Errors  will  often  creep  into 
the  work  regardless  of  the  amount  of  care  which  may  be  ex- 
ercised by  the  draftsman,  and  as  machines  and  tools  are  re- 
peatedly rebuilt,  improvements  are  constantly  being  made 
which  require  erasures  on  the  standard  drawings.  If  these 
changes  are  not  of  great  magnitude  it  is  much  cheaper  to 
make  them  on  the  original  tracings  than  to  make  complete 


■rounding  Line 

new  drawings.  On  some  drawing  paper  a  very  sharp  knife 
can  be  used,  but  even  where  the  greatest  care  is  taken  the 
surface  will  be  left  ragged  and  no  eraser  will  smooth  it  down 
sufficiently  to  allow  a  clean-cut  ink  line  to  be  drawn.  The 
same  trouble  is  experienced  in  using  ink  erasers,  and  those 
who  have  had  trouble  with  either  method  will  be  glad  to 
hear  of  a  way  in  which  satisfactory  results  can  be  obtained. 
I  have  found  that  the  green  "III  Emerald"  pencil  erasers 
made  by  Eberhardt  Faber  will  remove  the  ink  and  not  injure 
the  paper  at  all,  so  far  as  the  surface  is  concerned ;  and  these 
erasers  will  make  the  paper  very  little  thinner  so  that  after 
the  new  lines  have  been  drawn  the  places  where  the  changes 
were  made  cannot  be  distinguished  from  the  original  work, 
except  by  looking  through  the  paper  and  seeing  that  it  is 
slightly  more  transparent.  More  time  is  required  to  make 
an  erasure  with  one  of  these  pencil  erasers  than  if  an  ink 
eraser  or  a  knife  was  employed,  but  the  results  are  so  superior 
that   any   draftsman   who   takes   pride   in   his   work   will   not 


wish  to  return  to  the  old  method  after  he  has  tried  the  one 
which  I  recommend.  Most  employers  and  chief  draftsmen 
will  be  only  too  glad  to  have  this  additional  time  spent  when 
they  see  the  superior  quality  of  work  which  is  produced. 

To  avoid  erasing  too  large  a  space,  the  well-known  device 
of  using  a  thin  piece  of  German  silver  or  brass  0.002  to  0.005 
inch  in  thickness,  with  holes  of  various  sizes  and  narrow 
slits  of  different  lengths  and  widths,  can  be  employed  to  good 
advantage,  so  that,  only  those  lines  which  are  incorrect  will 
be  erased.  I  have  recommended  the  particular  brand  of  pen- 
cil eraser  which  I  use,  but  there  are  undoubtedly  many  other 
rubber  erasers  which  will  give  just  as  satisfactory  results. 

Simeon  D.  Williams 


METHOD   OF  MAKING   AND   USING 
PIERCING   DIES 

Without  wishing  to  go  on  record  as  approving  or  disap- 
proving of  the  article  entitled,  "Improved  Doweling  Method  for 
Dies,"  which  appeared  in  the  July  number  of  Maciunery,  the 
writer  feels  that  a  few  useful  features  that  would  be  of  gen- 
eral interest  could  be  added  to  a  piercing  die  of  this  kind. 
To  begin  with,  the  "set  edge"  or  the  "jacket,"  as  the  writer' 
of  the  article  calls  it,  which  locates  and  at  the  same  time 
holds  the  blank  in  the  desired  position  preparatory  to  pierc- 
ing, should  have  the  top  edge  rounded  as  shown  at  A,  Fig.  1; 
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Method  of  rounding  Mouth  of  Hole  in  Set  Edge  to  facilitate 
placing   Blanks 


for  in  this  way  the  operator  can  more  readily  slip  the  blanks 
into  place.  It  also  pays  to  use  bevel  headed  screws  to  fasten 
the  set  edge  to  the  die,  as  shown  at  B,  in  order  to  prevent  the 
knuckles  and  fingers  of  the  operator  from  becoming  sore  by 
continually  coming  into  contact  with  the  exposed  heads  of 
the  screws. 

Another  point  that  may  be  worth  while  going  into  is  that 
after  the  set  edge  has  been  filed  out  to  fit  the  blanks  to  be 
pierced     (which    we    will    assume    are    somewhat    similar    in 


Fig.    2.     Type  of  Container  used  to  hold  Work  ready  to  be 
fed  to   Piercing  Die 
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shape  to  the  one  shown  on  the  top  of  the  die  in  the  article 
referred  to),  a  scrap  punching  from  the  piercing  die  is  laid 
with  the  burr-side  down  on  the  top  of  the  blank.  After  the 
punching  has  been  laid  on  the  blank  in  the  desired  position, 
the  outline  of  the  punching  is  scribed  on  the  face  of  the 
blank,  and  the  blank  is  then  slipped  into  the  set  edge  which 
is  adjusted  on  top  of  the  piercing  die  so  that  the  scribed  out- 
line of  the  punching  coincides  with  the  irregular  shaped  hole 
in  the  piercing  die. 

The  set  edge  is  then  clamped  tight  to  the  die,  and  the 
position  of  the  tapped  holes  in  the  die  are  readily  trans- 
ferred to  the  set  edge,  as  the  holes  are  drilled  all  the  way 
through.  Before  countersinking  the  holes  in  the  set  edge,  it 
often  pays  to  fasten  it  to  the  die  with  four  fillister-head 
screws  and  then  pierce  a  few  blanks  to  see  if  it  is  in  the 
right  position,  so  that  in  cases  where  extreme  accuracy  is 
required  it  can  be  shifted  if  desired.  After  the  set  edge  has 
been  found  to  be  in  the  right  position,  the  holes  for  the  set 
pins  are  drilled  and  the  pins  are  driven  into  place.  The 
temporary  screws  are  then  removed  and  the  screw  holes 
countersunk. 

When  piercing  blanks  or  shells  that  are  fed  to  a  die  of  this 
kind  by  hand,  the  adjustable  container  for  holding  them  is 
most  useful,  for  the  reason  that  the  container  can  be  so  ad- 
Justed  as  to  be  flush  with  the  top  of  the  set  edge,  which  makes 
it  an  easy  matter  to  slide  the  blanks  or  shells  into  the  set 
edge.  In  most  cases  this  is  done  by  pushing  the  work  in  with 
a  small  stick,  which  not  only  helps  to  increase  the  output 
hut  also  helps  to 
make  the  job  a  great 
■deal  safer.  This  con- 
tainer, as  shown  in 
Fig.  2,  is  held  in 
place  by  the  angle 
piece  A  which  is 
fastened  to  the  bed 
of  the  press  by  cap- 
screws  through  the 
elongated  slot  B;  or 
if  the  press  is  a 
benc'.i  power  press, 
the  container  is 
fastened  to  the 
bench  by  lag-screws. 
Two  screws  in  con- 
nection with  two 
elongated  slots,  to- 
gether with  the  slot 
B.  allows  for  any  desired  adjustment.  In  cases  where  the 
work  is  fed  to  the  die  without  the  aid  of  a  container  or 
other  similar  device,  the  usual  procedure  of  the  operator 
Is  to  pick  up  a  handful  of  the  blanks  with  the  left  hand 
and  lay  them  in  the  set  edge  with  the  right,  which  is  a  slow 
and  rather  dangerous  method. 

By  using  the  container,  the  blanks  are  readily  turned 
right  side  up  and  arranged  In  line  one  after  the  other  with 
one  hand,  while  the  other  hand  slides  them  into  the  set  edge 
by  the  aid  of  a  stick,  as  previously  explained.  Another 
feature  of  a  container  of  this  kind  is  that  It  can  be  used  with 
any  number  of  different  kinds  of  Jobs,  and  does  away  with 
the  necessity  of  making  a  special  fixture  In  order  to  enable 
the  operator  to  ford  the  blanks  to  the  dies  readily;  also,  it 
can  be  made  suitable  for  a  larger  class  of  work  by  using  two 
angle  pieces  similar  to  the  one  shown  at  A  In  Fig.  2.  thereby 
making  the  container  stronger  and  more  serviceable. 
Wnterbury.  Conn.  CiiARi.ra   Dofsciifr 
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Improved    Form   of   Mold    for    casting    Tuo    Babb 


BABBITT  BEARING  MOLD 

I'nder  the  title  "Itnbbllt  ItciirlnKs"  In  the  Decenihrr  num- 
ber of  MAfiriNF.iiv  a  pouring  mold  (Klg.  2)  was  shown  which. 
In  the  opinion  of  the  writer,  can  be  considerably  Improved 
and  thereby  produce  a  higher  grnde  of  castings  more  nipidly. 
It  will  he  noted  that  in  the  pouring  position  of  the  mold 
referrt-d    tn    in    this    article,    the    bearing    is    horlzonliil    and 


gated  at  the  flange,  and  that  the  metal  in  entering  the  mold 
has  a  tendency  to  splash  and  divide  into  two  or  more  streams. 
The  result  is  that  air  is  likely  to  be  trapped  and  so  produce 
a  large  percentage  of  porous  castings.  Denser  castings  can 
also  be  produced  by  increasing  the  height  of  the  pouring 
nozzle,  so  that  the  weight  of  the  excess  metal  will  exert  a 
pressure  on  the  bearing  as  it  solidifies  and  shrinks.  In  his 
experience,  the  writer  has  found  that  the  hinged  construction 
mold,  as  illustrated  in  the  article  referred  to.  is  exceedingly 
unreliable.  The  pressure  being  applied  at  the  handles,  the 
edge  along  that  side  will  always  be  kept  tight  shut;  but  the 
joint  on  the  hinge  side  will  have  a  tendency  to  open,  the 
opening  increasing  with  the  wear  in  the  hinge,  and  in  a 
comparatively  short  time  a  leakage  of  babbitt  will  take 
place  at  that  point. 

The  accompanying  illustration  represents  a  multiple  mold 
which  overcomes  the  defects  mentioned  and  is  especially 
adapted  for  quantity  production.  The  cores  A  form  the 
inside  as  well  as  the  over-all  length  of  the  bearings,  and 
projections  can  be  milled  on  them  to  cast  any  desired  form 
of  oil  grooves.  These  cores  are  doweled  and  screwed  to  the 
cover  plate  B  which  is  raised  and  lowered  by  the  racks  C. 
The  racks  are  made  of  round  stock  with  teeth  milled  on  a 
flattened  surface,  and  are  operated  by  the  lever  D  which 
turns  the  pinion  E.  The  outside  of  the  bearings  is  formed 
in  the  blocks  F  which  are  fastened  to  the  plate  G,  and  the 
entire  mold  is  mounted  on  a  cast-iron  base  H.  The  shrink- 
age  between   the   flanges   will   usually   cause   the   castings   to 

stick  on  the  station- 
ary part  of  the  mold 
and  means  must  be 
provided  for  eject- 
ing them.  For  this 
purpose  ejector  plate 
/,  which  in  the  cast- 
ing position  rests  on 
four  lugs  of  base  H. 
carries  an  ejector 
pin  located  under 
each  flange  of  the 
bearing.  A  nozzle  J 
which  is  tapered  In- 
ward  directs  the 
metal  to  the  side  of 
each  bearing,  while 
on  the  opposite  sides, 
at    A'    and    /,.    optn- 

g    Liners    at    .    T.mo  .^^^  ^^^^^^  ^^^^  j^^j^ 

(loop  and  extending  the  full  length  of  the  bearing  should  be 
provided  to  permit  the  air  to  escape  from  the  mold  as  it  is 
filled. 

The  operation  of  the  mold  is  as  follows:  When  the  cast- 
ings solidify,  the  handle  /)  is  operated,  thereby  raising  the 
cover  plate  B  about  5  or  ti  inches.  Further  movement  causes 
the  strip  .1/  connecting  the  racks  (',  to  engage  and  raise  the 
ejector  plate  /  and  thus  eject  the  finished  castings.  When 
the  cover  plate  Is  lowered  again,  it  strikes  against  two  heavy 
pins  .V  which  are  mounted  on  the  ejector  plate  /.  and  the 
latter  is  thus  brought  back  to  Its  normal  position  on  the 
lugs  of  the  base  //.  The  mold  is  then  ready  for  another 
oa-sting. 

In  this  form  of  construction  only  a  small  additional  ex- 
pense is  Involved  in  producing  a  mold  for  making  two  cast- 
ings at  a  time.  For  example,  the  space  for  the  outside  of 
the  bearings,  which  is  purposely  shown  on  two  separate 
blocks  F,  can  readily  be  machined  at  the  same  time  by 
clniiiping  thoin  togotlu'r  for  the  boring  operation.  Likewise 
the  two  cores  .1  cjui  bo  screwed  together  for  performing  the 
turning  and  milling  operations.  And  surely  the  Increased 
production  will  many  times  offset  the  small  additional  cost 
of  a  double  mold.  In  the  operation  of  the  mold  good  re- 
sults will  be  obtained  If  a  strong  yellow  gns  flame  is 
directed  against  the  mold  from  time  to  lime  A  coat  of 
carbon  will  he  deposited  In  this  way  which  helps  the  babbitt 
to   flow   more   freely.  S.   SircRAM 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING    LABOR    AND    MATERIALS 


RESTORING  VAN   DYKE   PAPER 

We  had  a  roll  of  Van  Dyke  or  black  process  paper  which 
^vas  not  used  very  frequently  and  finally  became  so  dry  and 
brittle  that  it  could  not  be  handled.  After  trying  various 
schemes  for  restoring  it,  the  following  method 
was  found  very  satisfactory.  A  tin  tube  of 
the  kind  used  for  keeping  blueprint  paper  was 
employed;  the  cap  of  this  tube  was  divided 
into  two  sections  as  shown  in  the  accompany- 
ing illustration,  which  were  separated  by  a 
perforated  plate.  The  lower  section  of  the  cap 
was  nearly  filled  with  water,  after  which  the 
roll  of  paper  was  placed  endwise  on  the  per- 
forated plate  and  the  tube  slipped  over  it  onto 
the  cap.  In  this  way  the  roll  of  paper  was 
held  in  a  very  humid  atmosphere,  and  after 
remaining  there  for  thirty-six  hours,  it  was 
found  that  the  moisture  had  penetrated  the 
roll  and  made  the  paper  so  pliable  that  it 
could  be  easily  handled. 

Another  useful  kink  for  the  drafting-room 
is  found  in  our  practice  in  regard  to  pencil 
sketches  which  are  sent  out  to  the  shop.  It 
is  frequently  desirable  to  retain  a  copy  of 
these  sketches  in  the  drafting-room,  and  al- 
though the  originals  could  be  returned,  they 
are  someti-mes  lost  and  if  not  lost  they  are 
generally  so  badly  soiled  that  they  are  hardly 
worth  keeping.  We  have  found  it  good  prac- 
tice to  make  carbon  copies  of  all  pencil 
sketches,  these  copies  being  preserved  in  the 
drafting-room.  No  extra  time  is  required  for 
this,  the  only  additional  expense  involved 
being  the  cost  of  the  paper.  For  this 
purpose  unprepared  blueprint  paper  is  very  satisfactory; 
it  is  not  costly,  and  as  It  is  both  white  and  smooth  it  takes  the 
carbon  lines  very  well.  If  sheets  of  carbon  paper  large 
enough  for  the  entire  drawing  are  not  available,  several 
sheets  can  be  joined  with  thin  adhesive  tape.  It  is  a  good 
plan  to  keep  these  carbon  sheets  on  hand  in  sizes  to  cor- 
respond with  all  the  standard  sizes  of  drawings  that  are  used 
in  the  shops. 

Aurora,  111.  E.  J.  G.  Phillips 
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COMBINATION    CUTTING   OFF   AND 
FORMING  TOOL 

We  were  called  upon  to  make  five  hundred  small  brass 
studs  of  the  form  shown  at  A  in  the  accompanying  illustra- 
tion, and  as  we  did  not  have  a  screw  machine  for  this  pur- 
pose, I  devised  the  tool  which  forms  the  subject  of  this 
article  and  used  it  with  very  satisfactory  results.  The  tool 
was  made  of  %-inch  drill  rod  and  used  in  the  toolpost  of  a 
Rivett  lathe.     After  setting  the  tool  to  the  proper  hei::ht  and 


setting  the  stop  on  the  cross-feed,  it  was  merely  a  matter  of 
working  the  cross-feed  backward  and  forward  to  first  form 
the  stud  and  then  cut  it  off  with  the  two  cutters  of  the  tool. 
After  cutting  off  a  finished  stud,  the  bar  was  advanced  until 
it  engaged  the  stop  on  the  tool,  after  which  the  next  piece  was 
formed  and  cut  off,  the  lathe  being  used  in  the  same  way  as 
a  hand  screw  machine.  The  studs  were  made  of  %-inch 
round  brass  stock  and  it  was  important  that  their  heads 
should  be  exactly  %  inch  in  length.  By  the  use  of  this  tool 
and  method  of  procedure  very  satisfactory  results  were 
obtained. 

Philadelphia,  Pa.  Feed  Henke 


THE    RIGHT   WAY   TO   MAKE    FIGURES 

A  short  time  ago  an  order  went  into  our  shop  for  a  ring 
to  be  made  in  accordance  with  the  design  which  is  presented 
herewith,  but  when  the  work  arrived  at  the  inspection  table 
the  width  was  found  to  be  0.866  inch  instead  of  0.99S  inch, 
the  dimension  having  been  read  upside  down.  While  the 
drawing  was  theoretically  correct,  the  mistake  would  not 
have  occurred  if  the  correct  reading  had  been  suggested.  This 
incident  led  us  to  adopt  the  following  rules  in  regard  to  mak- 
ing figures.  The  3,  6,  8  and  9  must  be  made  like  those  in  the 
illustration  marked  "Right  Way";  when  made  the  "Wrong 
Way,"  the  3  may 
be  mistaken  for 
an  8  and  the  6 
and  9  may  be 
read  upside  down 
and  so  mistaken 
for  each  other. 
Furthermore,  the 
S  made  the  wrong 
way  is  of  no  as- 
sistance in  help- 
ing one  to  read 
the  other  figures 
correctly. 

The  essential 
features  of  the 
figures  made  the 
right  way  are  as 
follows:  The  top 
of  the  3  should  be 
sharp  instead  of 
round.  The  6 
should  be  made 
with  a  large 
curve  at  the  lower 
left-hand  corner, 
«nd  with  a  rather 


WRONG  WAY 
RIGHT  WAY 


Eight   and   Wrong   Ways    to   make   Figures 


ComlLiation    Cutting    Off   and    Forming   Tool    for    making   Stud   A 


smrll  loop  which  is  well  away  from  the  initial  vertical  stroke 
of  the  figure.  The  ends  of  the  8  should  cross  each  other  to 
avoid  confusing  the  S  and  3.  The  9  should  have  a  sharp  point 
ct  the  top  to  distinguish  it  from  the  6.  With  figures  that  are 
carefully  made  in  this  way  it  is  hard  to  imagine  any  con- 
fusion in  reading  them,  even  if  there  are  no  decimal  points  or 
inch  marks  to  serve  as  a  guide.  The  only  possibility  of  error 
would  be  in  the  case  of  a  number  made  up  entirely  of  ones  or 
noughts,  and  even  in  the  case  of  the  figure  1  we  may  add  a 
"hat"  and  a  "pair  of  shoes,"  making  the  figure  in  the  way  it 
appears  in  ordinary  type.  It  seems,  however,  that  there 
would  be  little  justification  in  going  to  this  extreme. 
Franklin,  Pa.  Willi.\m  O.  Milto.v 

*     *     * 

The  greatest  item  in  the  export  trade  of  the  United  States 
is  raw  cotton,  which  in  1913  amounted  to  more  than  half  a 
billion  dollars.  The  next  largest  item  is  food  stuffs,  amount- 
ing to  $176,000,000;  the  third  largest  item  is  copper,  amount- 
ing to  $100,000,000;  and  the  fourth  largest  item  is  oil — 
petroleum  and  all  its  by-products — amounting  to  $49,000,000. 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


MECHANICAL  POWERS 

H.  A.  W. — What  are  the  five  mechanical  powers? 

A. — The  five  mechanical  powers  were  defined  in  the  old 
books  on  mechanics  as  the  lever,  the  screw,  the  wedge,  the 
inclined  plane  and  the  pulley.  The  wedge,  the  inclined  plane 
and  the  screw  are  essentially  one  and  the  same.  A  screw  is 
simply  a  cylinder  with  an  inclined  plane  wrapped  around  it 
and,  of  course,  an  Inclined  plane  and  a  wedge  are  the  same. 
The  pulley  is  but  another  form  of  the  lever;  hence,  there  are 
really  only  two  mechanical  powers  so-called,  the  lever  and 
the  wedge  or  inclined  plane. 


STEEL  PISTON  RINGS 

F.  W.  S. — I  am  interested  in  obtaining  information  relative 
to  the  use  of  paclcing  rings  of  forged  steel  for  steam  engine 
pistons,  and  have  searched  the  text-books  on  machine  design 
and  steam  engine  design,  etc.  with  little  reward.  I  found 
Bteel  piston  rings  alluded  to  in  some  of  the  books,  but  no 
definite  statements  of  the  extent  they  are  used  or  of  the  satis- 
faction they  give.  Common  cast-iron  packing  rings  cause 
considerable  trouble  by  breaking  frequently  and  cutting  the 
cylinder  after  they  break.  I  shall  appreciate  any  information 
that  you  can  give  on  making  forged  steel  piston  rings,  their 
durability,  etc. 

A. — Steel  piston  rings  are  seldom  used  in  stationary  steam 
engines  or  locomotives,  but  are  used  generally  in  steam  ham- 
mer pistons,  because  cast-iron  rings  are  quickly  broken  by 
the  excessive  shocks;  it  is  generally  conceded  that  under 
usual  conditions  cast  iron  is  the  best  material  available  for 
piston  rings  inasmuch  as  cast  iron  in  contact  with  cast  iron 
wears  better  than  with  steel.  However,  improved  foundry 
practice  has  produced  a  cast  iron  that  wears  well  in  contact 
with  steel,  and  certain  automobile  concerns  are  now  building 
motors  in  which  steel  piston  rings  are  successfully  used. 
Steel  rings  for  steam  hammer  pistons  are  bent  with  rollers  to 
the  desired  circular  shape,  and  after  having  the  ends  fast- 
ened together  either  by  welding,  brazing  or  pinning,  are  ma- 
chined and  then  cut  apart.  Any  reader  having  had  experi- 
ence with  the  making  and  use  of  steel  piston  rings  will  con- 
fer a  favor  by  contributing  an  article  on  the  subject. 


CASTING  MONEL  METAL 

P.  J.  A.  D. — Where  can  I  obtain  information  on  casting 
monel  metal?  I  have  been  trying  to  make  monel  metal  cast- 
ings IVj  inch  by  10  inches  long,  but  without  success.  The 
castings,  when  poured,  look  fair  and  solid,  but  on  breaking 
the  skin  they  are  found  to  be  full  of  blow-holes.  The  metal 
melts  at  high  temperature  and  requires  a  very  refractory 
sand.  I  use  a  mixture  of  Jersey  sand,  coarse  sharp  sand, 
old  crucibles  ground  up,  a  small  amount  of  fireclay  and  flour 
as  a  binder,  with  a  little  ground  coke  to  make  the  mold 
porous.  I  have  taken  the  precaution  to  provide  a  high  head 
and  to  pour  the  castings  on  end.  The  molds  are  perfectly 
baked,  well  vented  and  were  poured  warm,  no  facing  being 
used  on  the  mold  except  plumbago. 

AnflW»red  by  B.  F.  L«li«.  Detroit,  Mlob. 

As  monel  metal  is  a  natural  alloy  made  direct  from  an  ore 
containing  nickel,  copper  and  iron,  its  chemical  composition 
varies  considerably.  Its  nickel  content  varies  from  65  to  75 
per  cent,  copper  from  25  to  30  per  cent,  and  iron  from  0.40 
to  5.25  per  cent.  This  variation  in  composition  causes  diffl- 
culties  that  arc  not  encountered  when  casting  alloys  with 
definite  compositions.  In  one  case  eight  propeller  wheels 
were  cast  and  scrapped  before  a  good  one  was  made  for  one 
of  the  battleships  of  the  U.  S.  navy. 

It  Is  difflcult  to  distinguish  monel  metal  from  pure  nickel, 
but  Us  cost  Is  con.ilderabty  lower.  This  low  cost  has  caused 
It  to  be  us^d  In  many  places  where  non-corrosion  is  desir- 
able. It  Is  not  equal  to  some  other  metals  and  alloys  In  this 
regard,  but  It  has  considerably  more  strength  and  resistance 
to  fatigue  than  brass  or  bronze  compositions.  Its  physical 
properties  are  about  equal  to  high-grade  steel  caatlngs.  When 
subjected  to  n  rise  In  temperfllure,  It  loses  Us  strength  more 
slowly   than   metals   ordinarily   used.     At    1000   degrees   F.   It 


has  lost  only  about  20  per  cent  of  its  strength.  Most  metals 
have  lost  more  than  40  per  cent  at  this  temperature,  and 
many  of  them  are  practically  useless;  1000  degrees  F.  seems 
to  be  a  critical  point,  however,  as  monel  metal  rapidly  loses 
its  strength  after  that  temperature  is  passed. 

It  acts  somewhat  like  steel  when  it  is  made  into  castings 
and  hence  many  of  the  same  rules  are  applied.  The  greatest 
diflaculty  encountered  is  that  of  blow-holes.  The  nickel  con- 
tent has  the  greatest  influence  on  the  metal  and  its  melting 
point  is  but  160  degrees  below  that  of  pure  nickel,  namely 
2480  degrees  F. ;  this  is  but  70  degrees  below  the  melting  tem- 
perature of  steel.  Its  high  shrinkage,  one-quarter  inch  to 
the  foot,  makes  it  advisable  not  to  have  the  temperature  of 
the  molten  metal  over  3000  degrees  F.  when  it  is  poured  into 
the  molds.  If  this  temperature  falls  much  below  2800  degrees 
F.  there  are  likely  to  be  cold-shuts  in  the  mold.  While  monel 
metal  may  be  melted  in  any  form  of  furnace  that  will  with- 
stand these  temperatures,  an  oil-fired  furnace  gives  the  best 
results,  providing  the  fuel  is  an  oil  that  is  low  in  sulphur. 
Sulphur  has  a  very  injurious  effect  on  monel  metal  and 
should  be  kept  as  low  as  possible;  so  also  has  an  oxidizing 
atmosphere  in  the  furnace.  Thus  the  flames  should  be  made 
neutral  or  reducing. 

When  the  metal  is  at  the  right  temperature  to  pour  and  the 
crucibles  have  been  taken  from  the  furnace,  tongs  should  be 
used  to  push  metallic  magnesium  to  the  bottom  of  the  bath 
as  quickly  as  possible.  The  magnesium  should  then  be  well 
stirred  into  the  molten  metal.  One  and  one-half  ounce  of 
magnesium  should  be  used  for  every  hundred  pounds  of  monel 
metal.  This  must  be  done  each  time  the  monel  metal  is 
melted,  if  blow-holes  are  to  be  avoided.  The  molten  metals 
should  then  be  allowed  to  stand  for  a  few  minutes  while  the 
magnesium  is  impregnating  the  bath  and  raising  the  im- 
purities to  the  top,  so  that  they  can  be  skimmed  oft  before 
pouring.  Monel  metal  melts  quickly,  and  when  it  is  poured 
into  the  molds  it  sets  rapidly.  Castings  should  therefore  be 
poured  on  end  to  insure  quick  feeding  and  the  maximum 
amount  of  pressure  from  heads  and  risers. 

In  the  making  of  molds  practically  the  same  rule  should 
be  followed  that  is  used  in  making  molds  for  steel  castings. 
The  same  sands  should  be  used  in  order  to  take  care  of  the 
high  melting  temperature  and  the  molds  should  be  con- 
structed so  that  the  gases  will  leave  the  solidifying  metal  as 
freely*  as  in  steel  castings.  The  patterns  should  have  liberal 
fillets  to  assist  in  the  flow  of  metal  and  to  help  overcome  any 
defects  that  might  be  caused  by  the  contraction  due  to  the 
high  shrinkage. 

•  »     • 

HISTORY  OF  THE   AMERICAN    SOCIETY   OF 
MECHANICAL  ENGINEERS 

A  history  of  the  American  Society  of  Mechanical  Engineers 
from  1880  to  1914,  including  the  present  administration,  has 
been  prepared  by  Prof.  F.  R.  Hutton  who  was  secretary  of  the 
society  for  twenty-four  years.  The  history  will  contain  over 
two  hundred  pages  6  by  9  Inches  and  will  be  Illustrated  by 
over  fifty  photogravures  of  former  presidents  and  the  ex 
ecutive  officers,  views  of  the  headquarters,  etc.  The  price  of 
the  history  has  been  fixed  at  $5  a  volume  with  the  under 
standing  that  If  over  four  hundred  copies  are  subscribed  for 
the  price  per  volume  will  be  reduced. 

•  *     • 

A  contributor  of  an  article  recently  published  in 
Machinery  received  many  letters  In  regard  to  It,  requesting 
more  Information,  advice,  etc.  The  contributor  was  quite 
willing  to  give  additional  information  although  It  involved 
considerable  labor,  but  he  very  properly  objected  to  using  his 
own  postage  for  the  correspondence.  It  Is  always  a  matter  of 
business  courtesy  to  enclose  stamps  or  a  stamped  envelope 
for  reply  when  Information  Is  requested  of  an  Individual 
who  has  nothing  to  sell  and  who  could  expect  no  profit  to 
result    from   the  correspondence. 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


GORTON  UNIVERSAL  ENGRAVING 

MACHINE 

This  is  a  tiniversal  macJiine  adapted  for  all  classes  of  en- 
graving and  profiling  which  come  within  its  range.  It  oper- 
ates on  the  familiar  pantograph  principle  in  which  a  tracing 
point  at  one  end  of  the  pantograph  follows  an  accurate  "copy" 
of  the  design  to  6e  engraved,  and  causes  the  engraving  tool  to 
make  an  accurate  reproduction  of  this  copy  to  a  specified 
scale.  The  work-holder  may  he  set  at  any  angle  from  per- 
pendicular to  15  degrees  heyond  the  horizontal,  thus  affording 
an  ample  range  of  settings  for  engraving  on  various  classes 
of  work.  The  following  article  explains  the  method  of  opera- 
tion and  gives  a  good  idea  of  the  rate  at  which  work  can  he 
produced. 

In  the  following  description  of  the  universal  engraving  ma- 
chine which  has  recently  been  placed  on  the  market  Dy  the 
George  Gorton  Machine  Co.,  Racine,  Wis.,  the  method  of 
operation  is  explained  by  referring  to  various  examples  of 
tire  molds  which  have  been  engraved  on  it.  This  is  quite 
a  natural  course  to  follow,  as  the  machine  was  primarily  de- 
veloped for  the  purpose  of  engraving  molds  used  in  the  manu- 
facture of  automobile,  motorcycle  and  bicycle  tires.  It  must 
not  be  assumed,  however,  that  this  is  in  any  sense  a  special 
tire  mold  engraving  machine,  as  it  is  fully  universal  and 
adapted  for  a  great  variety  of  engraving  and  profiling  opera- 
tions of  the  character  met  with  in  die-sinking,  toolmaking 
and  certain  manufac- 
turing operations.  It 
works  on  the  familiar 
pantograph  principle, 
as  employed  in  other 
engraving  machines 
of  t  h  is  company's 
manufacture,  where  a 
tracing  pin  at  one  end 
of  the  pantograph  is 
guided  over  a  care- 
fully prepared  copy 
of  the  design  which  it 
is  desired  to  reproduce 
on  the  work,  and  the 
engraving  tool  at  the 
opposite  end  of  the 
pantograph  accurately 
reproduces  this  design. 
In  other  Gorton  en- 
graving machines  the 
relation  of  the  size  of 
the  copy  to  the  size  of 
the  work  produced 
may  be  varied  by  ad- 
justing the  panto- 
graph mechanism,  but 
in  the  present  case  the 
size  ratio  between  the 
copy  and  the  work  is 
maintained  at  3  to  1. 

The  engraving  machine  is  shown  in  Fig.  1,  and  referring  to 
this  illustration  the  tracing  pin  will  be  seen  at  A  and  the  en- 
graving tool  at  B;  the  copy  to  be  followed  is  secured  to  the 
holder  C,  while  the  work  is  clamped  to  the  index-plate  D.  It 
will  be  seen  that  the  copy  is  held  horizontally  and  the  work- 
man stands  on  an  adjustable  platform — not  shown  in  the  il- 
lustration— which  is  at  such  a  height  that  he  can  conveniently 
watch  the  progress  of  the  tracing  pin  over  the  copy.  It  will 
be  noticed  that  the  index-plate  D  may  be  set  at  any  convenient 
angle  for  handling  the  work,  this  angular  setting  being  ob- 
tained by  the  handle  F  which  turns  the  worm  and  segment. 
The  handle  E  provides  for  adjusting  the  position  of  the  work- 
holder  for  various  diameters. 

Fig.  3  shows  half  of  a  mold  for  use  in  the  manufacture  of 


Fis. 


Goodyear  "chain  tread"  tires,  which  was  engraved  on  the  new 
Gorton  machine,  and  an  idea  of  the  rate  at  which  the  work 
can  be  done  will  be  gathered  from  the  fact  that  the  engraving 
of  the  chain  was  completed  in  2%  hours,  while  the  engraving 
of  the  nameplate  and  address  of  the  Gorton  Machine  Co.  re- 
quired 14  hour.  The  work  is  36  inches  in  diameter  and  the 
depth  to  which  the  chain  was  engraved  3/10  inch.  The  copy 
used  for  this  engraving  operation  and  the  engraving  tools 
employed  are  illustrated  in  Fig.  4.  It  will  be  seen  that  the 
copy  is  in  three  parts  which  are  marked  Operation  1,  Opera- 
tion 2  and  Operation  3,  respectively.  The  first  part  of  the 
copy  is  used  for  roughing  out  the  impression  of  two  adjacent 
links.  The  second  part  is  used  for  rounding  the  edges  and 
deepening  the  cut  in  the  connecting  link.  The  third  part  is 
used  for  rounding  the  edges  of  the  flat  link,  i.e.,  the  link 
the  impression  of  which  appears  to  be  lying  on  its  side. 

A  brief  considera- 
tion will  make  it  evi- 
dent that  the  work 
must  be  indexed  to 
bring  it  under  the  en- 
graving tool,  and 
means  must  be  pro- 
vided for  moving  the 
engraving  tool  on  the 
arc  of  a  circle  owing 
to  the  fact  that  the 
mold  is  concave.  The 
indexing  is  accom- 
plished by  the  hand- 
operated  mechanism 
shown  at  G  in  Fig.  1. 
This  consists  of  a 
drum  mounted  on  a 
shaft  that  is  turned  by 
the  handwheel  at  its 
lower  end.  At  the 
upper  end  there  is  a 
20-tooth  spur  pinion — 
not  shown  in  the  il- 
lustration— which  en- 
gages a  480-tooth 
spur  gear  secured  to 
the  back  of  the  face- 
plate on  which  the 
work  is  carried.  The 
size  of  the  pinion  and 
gear  makes  it  neces- 
sary to  turn  the  hand- 
wheel  through  twenty- 
four  revolutions  to  ob- 
tain one  complete 
revolution  of  the 
work.     To  provide  for 

lal  Engrravine   Machine  moving      the      WOrk 

through  fractional  parts  of  a  revolution,  the  drum  G  has  a 
square  thread  or  helix  cut  on  it,  which  makes  twenty- 
four  complete  turns.  At  the  bottom  of  this  thread  or  helix 
holes  are  drilled,  a  special  drum  being  made  for  each  engrav- 
ing operation,  which  has  the  same  number  of  holes  as  the 
number  of  divisions  for  which  it  is  required  to  index.  -A. 
spring  plunger  is  provided  that  can  be  locked  up  out  of  en- 
gagement with  the  holes,  although  it  cannot  be  lifted  high 
enough  to  clear  the  thread;  and  when  the  plunger  is  down 
in  one  of  the  holes,  it  locks  the  mechanism  and  work  in  po- 
sition for  the  engraving  operation.  The  reason  for  this  con- 
struction is  to  prevent  the  possibility  of  mistakes  occurring 
in  indexing. 
To  explain  the  operation  of  the  indexing  mechanism,  sup- 
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pose  it  is  required  to  engrave  fifty  "links"  in  the  mold  il- 
lustrated in  Fig.  3.  A  drum  would  have  to  be  made  for  this 
job  with  fifty  holes  equally  spaced  on  the  helix.  Owing  to 
the  nature  of  the  work,  the  operator  cannot  see  the  cutter 
and  he  depends  on  the  micrometer  collars  on  the  feed-screws 
to  get  the  required  depth.  But  despite  this  fact,  he  must  oc- 
casionally inspect  the  work  to  see  that  satisfactory  results 
are  being  obtained,  and  to  facilitate  doing  so  a  boy  is  sta- 
tiontMl  at  the  index  head  to  rotate  the  index-plate  and  work 

to  bring  the  sec- 
tion on  which  the 
tool  was  working 
into  view.  To  do 
this  he  lifts  the 
pin  out  of  the 
hole  in  th6  index 
drum  and  locks  it 
up  so  that  he  can 
turn  the  work  by 
rotating  the  hand- 
wheel.  When  he 
lifts  the  index  pin 
out  of  the  hole 
and  before  start- 
ing to  turn  the 
work,  the  boy 
sticks  a  hard 
wood  plug  Into 
the  hole  from 
which  the  pin  has 
juBt  been  re- 
moved. When  the 
Inspection  has 
been  completed  he 
turns  the  Index  plate  back  quickly  to  the  original  position, 
and  the  pin  which  follows  the  hdlrnl  groove  In  the  drum  hits 
the  wooden  plug,  breaks  It  off  and  drops  Into  the  hole,  pushing 
the  end  of  the  plug  out  Into  the  hollow  drum.  The  arrange- 
ment Iff  simply  a  "fool-proof  device  that  enables  a  boy  to  be 
employed  to  look  after  the  Indexing,  thus  conserving  the 
lime  and  Mlrnngth  of  the  machine  operator.  Without  this  ar- 
rangement II  would  be  dinicult  to  find  a  station  on  the  Index 
drum  after  once  leaving  It,  but  no  dimc\ilty  has  been  experi- 
enced In  following  the  method  of  procedure  which  han  been 
adopted. 


ri(.   i.     On«.h*ir  of  >  OoodToar   "Chain  Tre 
Tire  Mold  enrrftved  on  Oorton  Maohloo 


In  engraving  tire  molds  and  other  classes  of  work  for 
which  this  machine  is  adapted,  it  is  necessary  to  be  able  to 
locate  the  work  at  different  angles  according  to  the  position  in 
which  the  engraving  is  being  done.  For  instance,  in  engrav- 
ing tire  molds  the  manufacturer's  name  is  engraved  in  the 
mold  in  a  position  corresponding  to  the  side  of  the  tire, 
while  the  cavities  in  the  molds  used  for  making  "non-skid" 
tires  are  naturally  located  on  the  tread.  It  has  already  been 
mentioned  that  the  handle  F  provides  for  setting  the  work 
at  the  different  angles  that  may  be  required.  For  instance,  in 
milling  the  links  in  the  half  mold  shown  in  Fig.  3,  the  work- 
holder  was  set  at  an  angle  of  G.5  degrees.  The  work-holder  is 
of  exceptionally  heavy  construction  and  provided  with  a  rotat- 
ing spindle,  on  the  nose  of  which  faceplates  of  any  required 
shape  or  size  may  be  mounted.  The  faceplate  spindle  bear- 
ings are  mounted  in  trunnions  to  provide  for  making  the 
angular  adjustments  previously  referred  to,  the  range  of  such 
adjustment  being  from  a  vertical  position  to  about  15  degrees 
beyond  the  horizontal,  the  total  angular  movement  provided 
being  sufficient  to  present  any  part  of  the  interior  of  the 
mold  normal  to  the  cutter. 

The  "copy" — as  shown  for  a  chain  tread  tire  mold  in  Fig. 
4 — guides  the  engraving  tool  in  a  horizontal  plane,  but  owing 
to  the  fact  that  the  mold  is  concave,  means  must  also  be  pro- 
vided for  guiding  the  tool  vertically.  For  this  purpose  a 
templet  of  the  proper  form  is  provided,  as  shown  at  H  in  Fig. 
1.     At  the  top  of  the  spindle  in  which  the  engraving  tool  is 


Fig.    4.     "Copy" 


nd   TooU   mod    for 
shown   in   Fig:.   3 


ngr&Ting   Tire   Void 


carried,  there  is  a  point  which  runs  over  this  templet;  and 
in  this  way  the  vertical  position  of  the  tool  is  controlled  as 
It  is  guided  over  the  work  by  the  pantograph.  The  vertical 
cutter  spindle  is  mounted  in  the  frame  /  and  the  motor  which 
drives  the  spindle  is  also  supported  by  this  frame,  the  motor 
being  belte<l  to  the  spindle.  The  motor  and  spindle  mechanism 
are  supported  on  the  link  A',  which,  in  turn,  is  carried  by 
the  pivot  L  and  a  similar  pivot  on  the  column  slide.    These 
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Fig.    6.     "Non-Skid"    T 
Mold    engraved    on 
Gorton  Machine 


pantograph  pivots  are 
fitted  with  radial  and 
thrust  ball  bearings  so 
that  the  movement  is  very 
sensitive. 

Figs.  7  and  8  show  an- 
other form  of  mold  used 
for  forming  the  treads  of 
rubber  tires,  which  can 
also  be  engraved  on  the 
new  Gorton  machine.  Here 
the  design  is  cut  on  the 
periphery  of  a  drum  and 
the  sheet  of  rubber  for  the 
tread  is  wrapped  tightly 
around  this  engraved  drum 
and  partially  vulcanized. 
It  is  then  stripped  from 
the  drum,  reversed  and 
wrapped  around  the  tire 
foundation  and  shaped  to 
it,  after  which  the  rubber 
is  vulcanized  with  the  tire  fabric  and  firmly  cemented  to  the 
foundation.  The  fact  that  work  of  this  character  can  be 
engraved  on  the  same  machine  as  that  used  for  producing 
molds  of  the  form  shown  in  Figs.  3  and  6  goes  to  show  the 
wide  range  of  work  for  which  it  is  adapted. 

Bicycle  tire  molds  are  made  in  one  piece  and  while  being 
engraved  are  held  in  the  fixture  shown  in  Fig.  9.  This  is  not 
an  indexing  fixture,  and  when  it  is  necessary  to  reset  the 
work,  the  clamps  are  loosened  for  this  purpose  and  the  mold 
is  moved  around  by  hand  to  bring  it  into  position  to  continue 
the  engraving.  As  it  is  impossible  to  cut  all  of  the  design 
and  lettering  in  a  one-piece  mold  with  the  work  held  at  any 
one  angle,  means  are  provided  for  reversing  the  angle  of  in- 
clination so  that  after  one  side  of  the  mold  has  been  en- 
graved, it  may  be  reversed  ready  for  engraving  the  opposite 
side.  It  will  be  seen  that  the  clamping  ring  is  mounted  on 
trunnions  which  are  graduated  in  degrees  to  provide  for  ob- 
taining the  required  angular  setting.  Each  trunnion  is  pro- 
vided with  a  short  slide  M  so  that  the  center  of  the  arc  of 
the  mold  can  be  made  to  correspond  with  the  axis  of  rotation. 
The  circular  nuts  seen  at  the  outside  are  provided  for  the 
purpose  of  clamping  the  trunnions  to  hold  the  work  in  any  re- 
quired position. 


Fig.    7.     Mold   for    "Diamond    Tread" 

Tire  made  by  forming  Rubber  before 

cementing  it   to   Tire   Foundation 


Fig.    8.     Mold  for  "Non-SHd"  Tire  when 

made   by   forming   Rubber  before 

cementing  it  to  Foundation 


The  spindle  of  the  cutter  head  is  driven  by  a  three-horse- 
power variable  speed  motor  with  the  controller  mounted  on 
the  column  of  the  machine,  as  shown  in  Fig.  1,  and  sliding  ad- 
justment is  provided  to  maintain  the  required  belt  tension. 
The  entire  mechanism  of  the  machine  is  carried  by  the  slid- 
ing head  which  has  a  vertical  adjustment  of  approximately  4 
feet  on  the  scraped  ways  on  the  column.  The  adjustment  is 
regulated  by  a  handwheel  which  is  fitted  with  a  micrometer 
collar  reading  to  0.001  inch.  The  feed-screw  has  a  ball  bear- 
ing to  take  the  thrust,  and  the  head  is  counterbalanced  by 
a  weight  located  inside  the  column,  the  counterweight  being 
supported  by  a  chain  as  shown.  The  column  is  of  box  con- 
struction and  the  ways  are  accurately  scraped  to  surface 
plates.  The  height  of  the  column  is  about  9  feet  and  the 
thickness  of  the  walls  1  inch.  It  will  be  seen  that  a  small 
jib  crane  is  provided  for  use  in  lifting  heavy  pieces  onto  and 
off  of  the  index  plate.  The  baseplate  is  a  heavy  one-piece 
casting  which  is  heavily  ribbed  throughout,  and  the  column 
is  secured  t6  this  base  casting  by  six  li^-inch  bolts.  The  in- 
dexing work-holder  is  also  secured  to  this  base  casting  and 
provided  with  means  of  adjustment  for  handling  work  of 
various  diameters  in  the  manner  previously  referred  to. 

A  good  idea  of  the  capacity  of  the  machine  will  be  gathered 
from  the  fact  that  all  types  of  molds  for  all  sizes  of  tires  up 
to  48  inches  in  diameter  can  be  engraved  on  it.  To  emphasize 
the  fact  that  the  machine  is  fully  universal  in  its  applica- 
tion, it  will  not  be  out  of  place  to  mention  that  it  is  used  for 
engraving  the  tire  maker's  name  on  the  side  of  the  mold  and 
for  engraving  the  impressions  for  various  forms  of  treads 
used  on  non-skid  tires.  Sufficient  power  is  provided  to  drive 
a  high-speed  steel  cutter  1  inch  in  diameter  to  the  limit  of 
its  capacity.  In  regard  to  the  rate  of  production,  a  letter  S 
1%  inch  high  was  engraved  with  a  %-inch  cutter  to  a  depth 
of  5/16  inch  in  four  minutes,  the  material  in  which  the  en- 
graving was  done  being  a  concave  forged  steel  ring.  The 
same  letter  was  engraved  in  cast  iron  in  ly^  minute.  The 
principal  dimensions  of  the  machine  are  as  follows:  height, 
12  feet,  floor  space  occupied,  5  by  9  feet,  and  net  weight, 
approximately  18,000  pounds. 


Fig.    9.     Non-indexing   Fixture   used   for    engraving   Bicycle   Tire   Molds 


DODGE    SAFETY  CLUTCH 

The  multiple  disk  friction  clutch  which  forms  the  subject 
of  this  article  is  a  recent  product  of  the  Dodge  Mfg.  Co., 
Mishawaka,  Ind.  The  mechanism  is  completely  enclosed  so 
that  there  are  no  projecting  moving  parts  to  cause  accidents 
by  catching  the  clothing  of  the  workmen.  Having  the 
mechanism  enclosed  in  this  way  provides  a  perfectly  smooth 
contour,  and  the  use  of  cumbersome  and  unsightly  makeshift 
safeguards  is  eliminated.  The  design  of  the  roller  toggle 
operating  mechanism  and  the  materials  used  for  the  multiple 
friction  disks,  make  this  clutch  exceptionally  powerful  for 
its  size.  The  rollers  on  the  toggle  levers  travel  on  conical 
surfaces  which  are  arranged  to  give  a  high  driving  pressure 
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Fig.    1.      Parts    of    Dodpe    Saf.-ty    Clutch 

on  the  friction  disks  with  the  minimum  amount  of  mechanical 
friction.  The  use  of  rollers  in  place  of  sliding  parts  makes 
the  clutch  easy  to  operate  and  it  is  claimed  that  the  action 
of  centrifugal  force  tends  to  keep  the  clutch  disengaged  when 
it  is  thrown  out. 

The  clutch  is  automatically  lubricated  by  means  of  an  oil 
ring  which  revolves  in  a  large  reservoir  and  carries  up  a  con- 
tinuous supply  of  oil  which  is  circulated  through  suitable 
grooves  to  all  parts  of  the  bearing  on  which  the  pulley  is 
mounted.  The  oil  reservoir  is  completely  sealed  so  that  oil 
cannot  work  out  into  the  mechanism  of  the  clutch.  The 
shifter  ring  is  made  with  a  channel  section  which  serves  to 
retain  the  oil  and  insure  positive  lubrication  at  this  point  at 
all  times.  The  clutch  is  easily  adjusted  by  means  of  a  single 
nut.    Backing  off  this  nut  permits  of  the  removal  of  the  oper- 


Fig.    2,     Dodge    Clutch    assembled    ready    for    Operation 

ating  cone  to  expose  the  toggle  mechanism;  and  this  also  per- 
mits of  the  removal  of  the  entire  inside  mechanism  for  mak- 
ing adjustments.  The  clutch  occupies  only  a  small  amount 
of  space  on  the  shaft  and  requires  very  little  attention  to 
keep  it  in  a  satisfactory  working  condition.  It  may  be  easily 
applied  to  stationary  or  portable  tools  and  is  also  well  adapted 
for  use  on  countershafts,  pulleys,  gears,  sprockets,  etc.  The 
design  and  construction  have  been  worked  out  in  a  way 
which  makes  this  clutch  particularly  suitable  for  high-speed 
transmissions. 


"THOR"  ELECTRICAL   GRINDER  AND 
DRILLS 

The  portable  electrical  grinder  illustrated  In  Fig.  1  is  a 
recent  product  of  the  Independent  Pneumatic  Tool  Co..  Thor 
BIdg.,  Chicago,  111.,  and  Is  particularly  adapted  for  grinding 
castings,  polishing,  bufflng,  etc.  Reference  to  the  illustration 
will  show  that  a  wheel  guard  Is  provided  to  Insure  the  safety 
of    the    operator    In    the   event    of    a    wheel's    bursting.      The 


V 


rif.    1.     "Thor  "    Elootrtoal    Orindo 


grinder  baa  a  free  speed  of  4500  revolutions  per  minute;  the 
wheel  Is  4  Inches  In  diameter  by  %  Inch  wide  and  the  weight 
of  the  tool  Is  only  16  pounds. 

In  the  November,  Ifll.T.  number  of  MACiiineRT,  the  No. 
000  portable  electrical  drill  of  this  company's  mnnufncturc 
was  Illustrated  and  described.  This  tool  has  a  capacity  for 
driving  drills  up  to  U  Inch  In  dlnmoter.  Since  the  publica- 
tion of  the  preceding  arlici"'.  the  Independent  I'neumnllo  Tool 
Cn    has  added  to  Its  line  four  other  sizes  of  electrical  drills. 


the  largest  of  which  has  a  capacity  for  driving  drills  up  to 
"s,  inch  in  diameter.  Fig.  2  illustrates  the  No.  00  tool  which 
has  a  capacity  for  drills  up  to  5/16  inch;  and  in  Fig.  3  the 
No.  2  tool  is  illustrated,  the  capacity  of  which  is  for  drills  up 
to  %  inch.  The  drills  are  equipped  throughout  with  ball  and 
roller  bearings. 

The  motors  used  on  these  tools  are  of  the  series  wound 
repulsion  type,  and  may  be  provided  for  use  on  either  alter- 
nating or  direct 
current.  The  motor 
is  cooled  by  an 
aluminum  fan 
which  is  keyed  to 
the  armature  shaft 
and  the  power  is 
transmitted  by  a 
pinion  screwed 
onto  the  armature 
spindle.  This  ar- 
rangement enables 
a  new  pinion  to  be 
easily  substituted 
In  case  of  damage. 
Different  users  of 
these  drills  require 
them  to  run  at  vari- 
ous speeds,  and  on 
this  account  three 
sets  of  gears  are  manufactured,  any  one  of  which  may  be 
supplied  with  the  drill  to  give  the  high,  intermittent  or  slow 
speed,  as  required.  A  center-plate  is  placed  between  the  gears 
and  the  motor,  making  it  possible  for  the  gears  to  be  packed 
with  grease  without  the  lubricant  getting  into  the  motor. 
This  center-plate  also  takes  the  end  thrust  of  the  spindle.    The 


Thor"   Electrical  Drill 


Fig.   3.     No.    3    "^or"    Electrical   Drill 

spindle  runs  In  annular  ball  bearings  which  afford  the 
maximum  of  transmission  efflciency  and  smooth  running 
properties. 


ADJUSTABLE  RATCHET  WRENCH 

The  Adjustable  Ratchet  Wrench  Co.,  Room  A.  1651  Mar- 
quette Bldg.,  Chicago,  111.,  is  now  manufacturing  the 
"Anderson"  adjustable  ratchet  wrench  which  Is  illustrated 
and  described  herewith.  The  jaws  of  the  wrench  are  opened 
or  closed  to  fit  any  size  of  nut  or  bolt  by  the  worm  In  the 
center,  and  this  means  of  adjustment  eliminates  the  necessity 
of  having  an  assortment  of  different  sized  wrenches.  The 
ratchet  works  at  either  side.  This  wrench  Is  particularly 
convenient  for  use  In  places  where  space  Is  limited.  It  is 
made  In  6-,  8-  and  lOlnch  sizes,  with  either  a  plain  finish  or 
nickel    plated.      The    material    is    casehardened    drop-forged 
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steel.  Mechanics  will  find  this  wrench  especially  useful  in 
assembling  machinery  and  it  will  also  be  found  valuable  in 
plants  where  the  machines  require  frequent  adjustment. 


J.   H.  WILLIAMS   &  OO.'S  TOOL-HOLDERS 

Reference  to  the  illustrations  of  these  tools  will  make  it 
evident  that  the  cam  fastening  for  the  cutter  is  one  of  the 
important  features.  The  cam  used  for  this  purpose  has  a  very 
gradual  rise  so  that  a  powerful  grip  is  secured,  and  dif- 
ficulties arising  from  broken  set-screws  are  eliminated.  The 
features  of  the  boring  tool  are  the  elimination  of  the  neces- 
sity for  using  bushings  ivith  different  sizes  of  bars;  and  the 
single  cap  that  serves  for  holding  both  straight  and  angular 
cutters.  The  threading  tool  may  be  used  either  as  a  solid  or 
a  spring  tool.  The  planing  tool  provides  fine  adjustment  and 
easy  means  of  setting,  together  with  great  strength  and 
durability. 

J.  H.  Williams  &  Co.,  61  Richards  St.,  Brooklyn,  N.  Y., 
is  now  manufacturing  a  line  of  tool-holders  which  includes 
turning,  cut-oft,  side-tool,  boring,  knurling,  threading  and 
planing  tools.     A  great  deal  of  time  and  experimental  work 


Fig.    1.     Two 

has  been  devoted  to  the  development  of  this  line  for  the  pur- 
pose of  overcoming  all  weak  points.  The  holders  or  shanks 
are  drop-forged  from  a  strong  tough  grade  of  steel,  after 
which  they  are  carefully  heat-treated  to  refine  the  structure 
of  the  metal  and  give  it  the  necessary  strength  and  resistance 
to  wear  which  is  required  to  successfully  meet  the  class  of 
service  performed  by  the  average  tool-holder.  Those  who 
have  had  experience  in  the  use  of  tool-holders  in  which  the 
cutter  is  held  in  place  by  a  set-screw  know  that  trouble  is 
frequently  experienced  through  the  breaking  of  the  screw. 
When  this  happens  it  is  a  difiicult  matter  to  remove  the 
broken  part  of  the  screw  from  the  holder  because  the  screw 
is  bearing  against  the  cutter  and  the  back  pressure  locks  it 
in  the  thread.     An  investigation  of  workmen's  time  cards  in 


Fig.    2.     Turning-tool  Holders   with   Straight   Shanks,    showing   the 
Two  Types  of  Cams  used 

many  shops  has  shown  that  it  is  not  an  uncommon  occur- 
rence for  a  man  to  spend  more  time  on  the  removal  of  a 
broken  set-screw  than  the  entire  tool-holder  is  worth. 
Furthermore,  it  is  often  found  necessary  to  anneal  the  screw 


Fig.    4.     Boring-tool  Holder  showing  Cutte 
Angular  Positions 


Straight  and 


in  order  to  drill  it  out,  and  when  this  is  done  the  metal  in 
the  tool-holder  is  likely  to  be  damaged  so  that  it  will  stand 
up  for  only  a  short  time  when  it  is  again  ready  for  use. 

With  the  view  of  overcoming  the  difficulties  resulting  from 
the  use  of  set-screws,  a  carefully  designed  form  of  locking 
cam  made  of  hardened  and  tempered  tool  steel  has  been  sub- 
stituted on  the  Williams  tool-holders.  These  locking  cams 
have  a  very  gradual  rise  so  that  an  extremely  powerful  grip 
is  obtained  through  the  application  of  a  moderate  pressure 
on  the  wrench  with  which  the  cam  is  turned.  These  cams 
are  made  in  two  forms  as  shown  in  Fig.  1,  one  of  which  is 
provided  with  a  hexagonal  head  so  that  it  may  be  turned 
with  the  special  wrench  provided  for  that  purpose  or  with 
any  other  wrench  that  will  fit.  The  second  form  of  cam  has 
a  hexagonal  socket  and  is  turned  by  the  same  kind  of  key 
wrench  that  is  used  on  the  well-known  hollow  safety 
set-screws.  The  cams  with  the  hexagonal  head  are  of  the 
standard  form,  but  the  cam  with  the  socket  is  provided  for 


Fig.    5. 

cases  where  there  is  not  sufficient  clearance  to  admit  the 
head  of  the  cam,  an  example  being  the  turning  of  small  crank- 
pins  and  facing  the  cheeks  of  the  cranks.  The  two  forms  of 
cams  are  interchangeable  in  the  same  holder.  Only  about 
1/12  of  a  turn  is  necessary  to  tighten  the  cutter  in  the  holder 
or  release  it,  so  it  will  be  evident  that  the  operation  is  quite 
rapid.  Full  freedom  of  operation  is  obtained  without  remov- 
ing the  holder  from  the  toolpost.  With  the  idea  of  determin- 
ing the  relative  strength  of  the  grip  obtained  with  the 
Williams  cam  fastening  and  with  the  commonly  used  set- 
screw,  tests  were  conducted  by  mounting  tool-holders  provided 
with  i^-inch  cutters  held  by  the  two  forms  of  fastenings  in  a 
fixture  mounted  on  a  Riehle  testing  machine  and  applying 
pressure  to  the  point  of  the  cutter.  It  was  found  that  the 
cutter  held  by  a  set-screw  could  be  moved  by  the  application 


Fig.    6.     Threading-tool   Holder   with  Lockable   Spring  Head 

of  a  pressure  of  2400  pounds,  while  the  cutter  held  by  a  cam 
required  the  application  of  4200  pounds  pressure  to  move  it. 

Fig.  2  shows  the  Williams  turning  tools  provided  with  the 
two  forms  of  cams  and  with  straight  shank  holders.  Turn- 
ing tools  of  this  type  are  also  made  with  both  right-hand 
and  left-hand  off-set  shanks.  The  holders  with  straight 
shanks  are  made  in  seven  different  sizes  with  capacities  for 
square  cutters  ranging  from  V4  to  %  inch  in  size;  and  the 
holders  with  off-set  shanks  are  made  in  six  different  sizes 
with  capacities  for  square  cutters  from  %  to  %  inch. 
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Fig.  3  shows  a  combination  tool-holder  for  cutting-off  tools 
and  side-tools.  Evidently  the  provision  of  a  single  holder 
suited  for  both  styles  of  cutters  means  a  material  reduction 
in  the  investment  in  tool-holders  which  a  shop  is  called  upon 
to  make.  It  will  be  seen  that  the  broad  edge  of  both  the 
cut-off  and  the  side-tool  cutters  are  at  the  top.  In  the  case 
of  the  cut-off  tool  this  is  necessary  to  provide  the  required 
clearance:  and  in  both  cases,  having  the  broad  edge  of  the 
cutter  at  the  top  provides  more  metal  behind  the  cutting  point 
for  the  purpose  of  conducting  away  the  heat  generated  by 
the  cut  as  rapidly  as  possible  to  avoid  damaging  the  cutter. 
These  tool-holders  are  made  with  straight  shanks  with 
the  cutter  on  the  right-hand  side,  and  with  right-  and  left- 
hand  off-set  shanks.  Both  styles  of  holders  are  made  in  five 
different  sizes  with  capacities  for  cutoff  tools  ranging  from 
3/32  by  '-s  inch  up  to  3/16  by  1%  inch  in  size;  and  for  side- 


Fig.    7.     Flaning-tool   Holder   with   Serrated  Washer   which 
affords  Fine  Adjustment 

tools  ranging  from  5/32  by  %  inch  up  to  %  by  1%  inch. 

The  distinctive  features  of  the  new  Williams  boring-tool 
holder  are  that  the  same  holder  can  be  used  for  all  sizes  of 
boring-bars  which  come  within  its  range  without  requiring 
the  use  of  bushings  or  shims;  and  that  the  cutter  can  be 
supported  in  the  sleeve  bar  in  a  straight  or  angular  position 
without  requiring  the  use  of  more  than  one  cap.  Reference 
to  Fig.  4  will  make  these  features  quite  clear.  The  shank 
is  provided  with  a  shoulder  in  which  there  is  a  groove  which 
receives  the  boring-bar.  the  bar  being  held  in  place  by  a  cap 
and  two  screws.  The  larger  sizes  of  bars  are  held  as  shown 
in  the  illustration,  but  when  the  bar  is  so  small  that  the  cap 
contacts  with  the  holder,  the  cap  must  be  removed  and  re- 
placed in  the  reverse  position  so  that  the  slot  in  the  top  en- 
gages the  bar.  Fig.  4  shows  quite  clearly  the  way  in  which 
the  cutter  may  be  held  in  the  bar  in  either  a  straight  position 
or  at  an  angle.  Reference  to  this  illustration  will  also  show 
that  there  is  a  tapped  hole  in  the  end  of  the  bar,  which  re- 
ceives the  clamping  bolt.  This  holt  has  two  holes  through  it 
to  accommodate  the  cutter  in  either  of  the  two  positions  in 
which  it  is  used.  A  sleeve  with  corresponding  holes  abuts 
against  the  end  of  the  bar  and  the  cutter  is  slipped  through 
these  holes  in  the  sleeve  and  clamp  bolt,  after  which  the 
bolt  is  tightened  to  secure  the  cutter  in  place.  These  boring- 
bars  are  made  in  four  sizes  with  capacities  for  all  sizes  of 
bars  ranging  from  3/16  inch  in  diameter  to  1%  inch  in  di- 
ameter. This  tool-holder  holds  either  round,  hexagonal  or 
octagon  bars  with  an  equally  efficient  grip,  the  clamp  secur- 
ing a  four-point  contact  on  bars  of  any  of  these  shapes.  A 
plain  solid  bar  with  straight  and  angular  cutters  at  op- 
posite ends  Is  also  provided  for  use  in  connection  with  these 
holders. 

Fig.  5  shows  the  Williams  knurling  tool  which  Is  fitted 
with  three  pairs  of  knurls  carried  in  a  revolving  head.  These 
knurls  provide  for  handling  coarse,  medium  and  fine  work, 
and  any  set  of  these  knurls  may  be  In.stantly  brought  into  tlir 
operating  position  by  revolving  the  head.  It  will  be  seen 
that  there  is  a  hole  in  the  side  of  the  holder,  which  Is  for 
the  purpose  of  enabling  the  pins  to  be  driven  out  when  It  Is 
desired  to  put  new  knurls  in  the  holder.  The  knurls  and  the 
pins  on  which  they  revolve  are  made  of  carefully  heat-treated 
tnnl  steel.  The  size  of  the  shank  of  this  holder  Is  ^  by  1V6 
Inch  by  A'-xi  inches,  and  the  size  of  the  standard  knurls  Is  3/16 
by  %  Inch. 

The  diBtinrllve  feature  of  the  threading  tool-holder  shown 
In  Fig.  6  Is  the  provision  of  a  looknhle  spring  head  which 
provides  a  solid  head  for  the  holder  when  used  for  taking 
heavy  roughing  ruts,  after  which  the  lock  may  be  loosened  to 
provide  for  taking  the  flnisblng  cut.  The  lock  by  which  this 
result    is   secured   consists   of  a   bolt,   the   head   and   nut   of 


which  have  an  annular  V-groove  cut  on  the  inside.  These 
grooves  fit  over  corresponding  V-bearings  on  the  holder  and 
when  the  bolt  is  tightened  it  locks  the  spring  head  of  the 
holder  so  that  it  is  perfectly  rigid.  When  it  is  desired  to 
use  the  holder  as  a  spring  tool  for  finishing  operations,  it  is 
merely  necessary  to  loosen  the  bolt  through  part  of  a  turn. 
The  cutter  is  held  in  place  by  the  form  of  locking  cam  w'hich 
has  already  been  described  in  detail.  This  tool  is  adapted  for 
all  classes  of  threading  operations  from  the  coarsest  to  the 
finest,  and  its  lockable  spring  head  is  also  especially  well 
adapted  for  other  classes  of  lathe  work.  These  holders  are 
made  in  three  sizes  with  capacities  for  square  cutters,  J4,  5/16 
and  %  inch  in  size,  respectively. 

Two  noteworthy  advantages  are  secured  by  the  use  of  a 
separate  serrated  adjustment  ring  in  connection  with  the 
Williams  planing-tool  holder.  First,  the  serrated  ring  pro- 
vides twenty-eight  positions  in  which  the  cutter  may  be  set, 
.10  that  any  desired  adjustment  may  be  obtained  without  the 
necessity  of  grinding  the  tool.  Second,  the  ring  may  be 
made  sufliciently  hard  so  that  the  pressure  of  the  cut  will  not 
result  in  the  cutter  wearing  down  its  bearing  so  that  the 
entire  holder  becomes  worthless;  and  the  use  of  a  separate 
ring  allows  the  remainder  of  the  holder  to  be  left  soft  so  that 
it  possesses  the  necessary  strength  to  resist  the  intermittent 
strains  which  would  be  likely  to  result  in  breaking  the  holder 
at  the  neck,  if  the  entire  shank  were  hardened  to  provide  the 
necessary  durability  for  the  cutter  bearing.  Another  feature 
is  that  the  serrated  adjustment  ring  makes  it  only  necessary 
to  turn  the  nut  on  the  locking  bolt  through  a  half  turn  in 
order  to  loosen  it  sufficiently  to  adjust  the  position  of  the 
cutter.  Reference  to  Fig.  7  will  show  that  the  washer 
under  the  nut  on  the  locking  bolt  is  provided  with  a 
spherical  bearing  on  its  under  side.  This  permits  the  bolt 
to  adjust  its  position  to  compensate  for  the  strain  of  the 
cut  without  any  tendency  to  bend  the  bolt  and  introduce 
transverse  stresses  in  it.  Either  square  or  rectangular 
cutters  may  be  used.  In  addition  to  its  use  as  a  planing  tool, 
this  tool  is  especially  adapted  for  use  on  the  heavier  classes 
of  lathe  work — particularly  those  classes  of  work  where  off-set 
tools  are  required.  The  holder  is  made  in  six  different  sizes 
with  capacities  for  cutters  ranging  from  5/16  by  7/16  inch  up 
to  %  by  1%  inch  in  size. 


BOSTON   GEAR  GAGES 

To  meet  the  requirements  of  inspectors,  designers  and 
others  who  need  accurate  means  of  testing  the  accuracy  of 
gear  teeth,  the  Boston  Gear  Works,  Norfolk  Downs,  Mass., 
has  developed  the  set  of  rack  type  gear  gages  which  are  Il- 
lustrated herewith.     It  is  claimed  that  the  rack  type  of  gage 
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is  preferable  to  the  rlrculnr  gage  for  the  following  reasons: 
FIC9t.  greater  iiccuracy  is  obtained  when  the  gage  ia  In  the 
form  of  a  riirk  ;  serond,  there  are  more  teeth  in  contact  while 
testing  and  it  la  possible  to  roll  the  gear  in  contact  with  the 
gage;  third,  the  circular  pitch  of  the  rack  type  of  gage  can 
be  tested  with  great  accuracy. 

This  set  of  gear  gages  romprlaes  fourteen  individual  gages 
whirh  provide  for  measuring  twenty-two  standard  diametral 
pitches.  The  pitches  provided  In  the  standard  set  of  gages 
are  as  follows;     6.  7,  8,  9,  10,  11,  12,  14,  16.  18.  20.  22,  24,  26, 
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28,  30,  32,  36,  40,  48,  64  and  80.  Reference  to  the  illustra- 
tion will  show  that  individual  gages  with  teeth  cut  on  only 
one  side  are  provided  for  pitches  from  6  to  11,  inclusive.  For 
pitches  ranging  from  12  to  SO  by  the  steps  already  referred 
to,  teeth  are  cut  on  both  edges  of  the  gage  so  that  each  gage 
provides  for  measuring  two  different  pitches. 

In  addition  to  the  standard  set  shown  in  the  illustration, 
the  Boston  Gear  Works  is  making  gages  of  this  type  in  5, 
4  and  3  diametral  pitch;  and  in  I4,  %,  %,  %,  1  and  IVi-inch 
stub-tooth  circular  pitches.  These  special  gages  are  all  made 
with  teeth  on  only  one  side — as  in  the  case  of  the  6-pitch 
gage  of  the  standard  set. 


MARVIN  &  CASLER  BORING  HEADS 

In  the  March,  1909,  number  of  Machinery  the  eccentric 
boring  head  of  this  company's  manufacture  was  illustrated 
and  described.  Since  that  time  the  demand  has  arisen  for 
smaller  boring  heads  of  similar  design,  and  to  meet  this  de- 
mand the  models  C  and  D  heads  which  form  the  subject  of 
this  article  have  been  developed.  The  reduction  in  size  of 
these  heads  necessitated  the  substitution  of  a  new  method  of 
holding  the  tool  in  place  of  the  drill  chuck  formerly  used. 

On  the  style  C  head  which  is  illustrated  in  Fig.  1,  a 
hardened  V-block  and  set-screws  are  provided  for  holding  the 
tool,  two  set-screws  being  used  which  insures  holding  the  tool 


Fig.    1.     Marvin   &   Casler   Style   C  Boring  Head 

quite  rigidly.  The  V-block  is  carefully  aligned  so  that  twist 
drills  within  the  range  of  the  chuck  can  be  brought  to  run 
true  by  centering  with  the  micrometer  screw.  A  take-up 
ring  is  provided  which  keeps  the  moving  parts  in  close  con- 
tact. This  tool  has  a  capacity  for  drills  or  other  tools  with 
shanks  ranging  from  3/16  to  3/8  inch  in  diameter,  and  the 
available  offset  is   Vs   inch. 

The  style  D  head  illustrated  in  Fig.  2  consists  of  a  shank 
and  body  across  which  the  head  is  moved  which  carries  the 
boring  tool.  The  offset  adjustment  is  secured  by  two  oppos- 
ing hollow  set-screws  which  bear  against  a  cone-shaped  exten- 
sion on  the  head.  The  adjusting  screws  are  set  at  the  proper 
angle  for  the  cone  on  which  they  bear  and  act  similarly  to  a 
gib,  drawing  the  head  up  firmly  against  the  outer  face  of  the 
body  in  addition  to  locking  the  head  and  tool  in  place  for  the 


SLOOOMB  BENCH  MICROMETER 

The  J.  T.  Slocomb  Co.,  Providence,  R.  I.,  is  now  manu- 
facturing a  bench  micrometer  which  has  a  range  of  from 
0  to  6  inches,  and  is  provided  with  two  interchangeable 
measuring  heads.  The  micrometer  is  illustrated  in  Fig.  1  and 
an  enlarged  view  of  the  two  measuring  heads  is  shown  in 
Fig.  2.  One  of  these  heads  is  graduated  to  give  readings  to 
0.0001  inch  directly  from  the  thimble.     This  head  is  provided 


Fig.   2.     style  D  Marvin  &   Casler  Boring  Head 

required  depth  of  cut.  In  setting  the  tool  for  any  required 
depth  of  cut,  one  of  the  opposing  screws  is  released  and  the 
opposite  screw  tightened  up  until  the  proper  position  has 
been  obtained.  The  tool  is  held  in  a  V-block  by  two  set- 
screws.  This  style  of  chuck  is  made  in  two  sizes,  one  of 
which  has  a  capacity  for  tools  with  shanks  ranging  from  3/16 
to  %  inch  and  an  offset  of  %  inch,  while  the  other  has  a 
capacity  for  tools  with  shanks  ranging  from  V4  to  %  inch  in 
diameter  and  an  offset  of  %  inch.  These  boring  heads  are 
manufactured  by  the  Marvin   &  Casler  Co.,  Canastota,  N.  Y. 


Fig.    1.     J.    T.    Slocomb    6-inch    Bench    Micrometer 

with  a  very  accurate  screw  and  is  suitable  for  use  in  making 
gages  or  for  any  work  where  exceptionally  fine  measurements 
must  be  made.  The  other  head  has  a  10-pitch  screw  and  is 
graduated  to  read  directly  to  0.001  inch,  this  head  being  in- 
tended for  use  where  rapid  measurements  must  be  made,  and 
the  graduations  are  spaced  far  enough  apart  so  that  the 
readings  may  be  accurately  estimated  to  0.00025  inch.  It 
makes  a  useful  caliper  for  tool-work  or  fitting  where  frequent 
measurements  must  be  made. 

In  both  heads  the  thimble  is  4  inches  in  diameter,  and  the 
10-pitch  screw  of  the  second  head  referred  to  makes  all  read- 
ings direct,  it  being  merely  necessary  to  take  the  first  figure 
from  the  sleeve  and  the  remainder  of  the  reading  from  the 
graduations  on  the  thimble.  As  shown  in  Fig.  2,  the  reading 
of  this  head  is  0.78125.  The  anvil  is  made  with  a  sliding 
bar  which  is  held  by  a  split  clamp  in  the  main  bed  or  frame. 


Slocomh  Micrometer 


This  is  used  for  approximate  adjustments  and  has  a  maximum 
movement  of  5  inches.  A  fine  adjustment  is  made  through 
the  center  of  this  bar,  using  the  knurled  headed  screw  shown 
at  the  left-hand  end.  There  is  a  plunger  in  this  bar  which  is 
held  back  against  the  adjusting  screw  by  a  coiled  spring, 
and  a  key  prevents  the  anvil  from  revolving. 


GOULD  &  EBERHARDT   BEVEL   GEAR 
ROUGHING   SHAPER 

The  multiple  spindle  bevel  gear  roughing  shaper,  opposite 
sides  of  which  are  illustrated  in  Figs.  1  and  2,  is  now  being 
manufactured  by  Gould  &  Eberhardt,  Newark,  N.  J.  As  its 
name  implies,  the  function  of  this  machine  is  to  take  a  rough- 
ing or  stocking  cut  on  both  gears  preparatory  to  finishing 
them  on  a  bevel  gear  planer.  As  the  stocking  cut  consumes 
a  large  percentage  of  the  time  involved  in  cutting  a  bevel 
gear  on  a  gear  planer  and  because  this  type  of  machine  is  far 
more  expensive  than  a  roughing  shaper,  it  will  be  evident 
that  it  is  more  economical  to  take  the  roughing  cut  on  a 
shaper  and  then  finish  the  gear  on  the  gear  planer.  A  further 
advantage  of  this  procedure  is  that  the  expensive  finishing 
planer  is  relieved  of  the  severe  strains  incident  to  taking  the 
stocking  cut.  The  Gould  &  Eberhardt  roughing  shaper  is 
particularly   adapted   for   roughing   out   steel   bevel   gears   for 
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automobile  differentials.  These  gears  have  projecting  hubs 
on  the  small  end  which  prevent  their  being  roughed  out  with 
the  ordinary  disk  type  of  gear  cutter,  as  the  rotary  cutter 
would  not  be  able  to  work  over  the  entire  face  of  the  gear 
owing  to  the  interference  of  the  hub  with  the  cutter. 

Reference  to  the  illustrations  will  make  it  evident  that 
the  design  of  the  shaper  has  been  developed  in  such  a  way 
that  either  one  or  two  bevel  gear  blanks  may  be  worked  on 
at  a  time.  These  blanks  are  held  at  the  proper  angle  and 
indexed  at  every  return  stroke  of  the  ram  while  the  shaper 
head  is  automatically  fed  down  at  each  stroke  until  the 
proper  depth  of  cut  has  been  reached.  The  feed  is  then  auto- 
matically disengaged  and  the  blank  removed  from  the  arbor. 
This  machine  is  designed  to  run  at  100  strokes  per  minute. 
The  most  important  feature  of  the  design  is  the  improved 
style  of  head  which  is  equipped  with  an  efficient  cam  feed 
mechanism.  In  the  previous  design  of  bevel  gear  roughing 
shaper  built  by  this  company,  the  vertical  feed  of  the  head 
was  operated  by  a  feed-screw,  but  in  the  present  construction 
the  feed-screw  has  been  eliminated,  as  it  has  been  found  that 
the  cutting  stresses  are  better  controlled  by  the  cam  feed 
mechanism.  This  new  construction  also  allows  the  amount  of 
feed  to  be  varied  according  to  the  location  of  the  cutting  tool 
in  the  blank,  i.  c.  when  the  cutting  tool  is  just  entering  the 
blank  the  maximum  feed  is  employed  and  as  the  tool  is  gradu- 
ally fed  deeper  into  the  blank  the  rate  of  feed  is  decreased. 
This  not  only  relieves  the  machine  and  tool  of  the  heavy 
strain  to  which  they  would  be  subjected  if  a  constant  vertical 
feed  were  employed,  but  it  also  produces  a  finer  finish  on  the 
work. 

In  general  the  construction  of  this  machine  is  that  of  the 
high-duty  shaper  built  by  this  company.  The  regular  cross- 
head  slide  and  table  have  been  removed  and  a  special  work- 
head  substituted  in  their  place,  which  is  provided  with  the 
indexing  mechanism  previously  referred  to.  This  work-head 
may  be  arranged  to  cut  one  or  two  gears  at  a  time,  and  suit- 
able means  are  provided  for  holding  the  blanks  and  lubri- 
cating the  cutting  tools.  The  illustration  shows  the  ma- 
chine roughing  out  two  nickel  steel  gear  blanks  which  have 
twenty  stub  teeth  of  5/7  pitch.  The  time  required  to  do 
this  work  is  three  minutes  for  each  gear.  It  will  be  seen 
that  these  gears  have  projecting  hubs  of  the  form  which  has 
already  been   referred   to,  and   to   remove  the  chips  that  ac- 


Fig.    2.     Opposite 

cumulate  between  the  projecting  hub  and  the  inside  of  the 
face,  two  hook  tools  have  been  provided  that  fit  in  the  grooves 
under  spring  tension  and  which  may  be  easily  thrown  out  of 
position  when  taking  off  the  finished  gears.  The  indexing  of 
tlic  work  from  one  tooth  to  the  next  consecutive  tooth  takes 
place  when  the  ram  reaches  the  end  of  its  return  stroke,  i.e., 
when  the  tool  is  clear  of  the  work.  After  the  indexing  opera- 
tion has  taken  place  and  before  the  tool  engages  the  work 
for  the  next  cut,  the  work-spindle  is  automatically  locked  so 
that  the  blank  is  securely  held  in  place.  While  the  ram  Is 
returning  and  the  tool  is  idle,  the  automatic  vertical  feed 
of  the  head  takes  place;  and  this  feed  continues  to  operate 
until  the  feed  cam  has  made  one  revolution.  In  revolving, 
the  cam  comes  to  the  point  where  the  feed  is  started  and  then 
the  head  moves  back  from  the  work  ready  to  start  on  another 
set  of  gear  blanks. 


ri(.    I.     OoQld  *   Ebwbtrilt   Bovol  Dear   Roufhint  8hap<r 


KIMBLE  ADJUSTABLE  SPEED  MOTOR 

'I'lir  most  impiirldut  fraturc  of  this  motor,  as  concerns  its 
(il)lilication  for  driving  machine  tools,  is  that  the  speed  Piay 
lie  adjusted  by  inftnitesimalty  small  steps.  This  adjustment 
of  speed  is  viade  h.v  a  handwheel  mounted  on  the  machine, 
irhieh  makes  connection  tcith  the  motor  governor  through  a 
shaft  or  chain.  Dynamic  braking  is  employed  to  produce  a 
(tuick  stop,  the  action  being  very  powerful.  These  motors  are 
made  in  sizes  from  J/6  to  2  horscpoiccr,  and  all  sizes  are 
equipped  with  S.  K.  F.  ball  bearings. 

The  Kimble  ICleotrIc  Co.,  2406  W.  Erie  St.,  Chicago,  has 
developed  a  new  adjustable  speed  single-phase  alternating- 
current  motor,  which  has  the  unique  features  of  being  ad- 
justable by  the  smallest  of  graduations  and  of  holding  its 
speed  within  n  few  per  cent  of  the  set  value  under  loads  that 
vary  all  the  way  from  no  load  to  full  load.  In  this  motor  the 
operator  adjusts  the  speed  by  means  of  a  handwheel  con- 
nected by  shaft  or  chain  to  a  governor  located  on  the  motor. 
In  I  ho  case  of  a  lathe  drive,  the  handwheel  is  placed  on  the 
front  of  the  lathe  below  the  headstock,  and  the  start,  stop 
and  reverse  lever  Is  carried  along  on  the  apron.  The  range 
of  speed  Is  regularly  3  to  1,  na  fiOO  to  1800,  or  700  to  2100. 
or  800  to  2400;  but  In  the  sninllor  motor  a  range  of  6  to  1,  as 
from  GOO  to  3600  revolutions  per  minute  la  readily  obtained. 
The  speed  adjustment  Is  by  extremely  small  steps,  any  speed 
whatever  within  the  range  being  obtainable.     The  control  is 
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pole  double-throw  switch  is  furnished  instead  of  the  controller. 
The  motor  is  furnished  with  or  without  a  mounting;  and 
if  without  the  mounting,  the  equipment  includes  slide-rails,  a 
pulley,  the  speed  adjusting  handwheel  mounted  on  the 
motor,  and  either  the  outside  controller  or  switch  depending 
on  the  size.  The  motor  may  also  be  furnished  with  two 
types  of  mounting,  either  being  well  adapted  for  use  in  driv- 
ing a  lathe  or  similar  machine.  On  one  type  the  motor  is  set 
on  slide-rails  on  a  flat  topped  pedestal  fastened  to  the  floor, 
the  controller  box  being  on  the  side  of  the  pedestal;  and  the 
space  within  the  pedestal  body  is  provided  with  shelves  for 
the  storage  of  tools,  etc.  The  motor  is  belted  to  the  largest 
or  next  largest  cone  step,  this  with  the  back-gear  giving 
every  speed  required.  This  arrangement  has  the  advantage 
of  keeping  all  motor  vibration  away  from  the  lathe.  In  the 
other  type  of  mounting,  the  motor  is  carried  on  the  rear 
side  of  a  swinging  frame,  the  lower  end  of  which  is  attached 


Fig.    1.     Kimble    Adjustatle-speed    Single-pliase 
Alternating-current  Motor 

said  to  be  even  more  accurate  than  that  obtainable  with  a 
direct-current  field  control  motor. 

The  motor  in  some  respects  resembles  the  direct-current 
multi-voltage  control  motor  (with  an  infinitely  large  number 
of  working  voltages)  in  which  the  power  capacity  increases 
with  increasing  speed,  rather  than  the  direct-current  field 
control  motor  in  which  the  power  capacity  does  not  increase 
with  increasing  speed.  The  motor  will  deliver  its  rated 
horsepower  at  any  running  speed,  but  will  deliver  more  than 
the  rated  horsepower  at  the  higher  speeds,  with  the  speed 
drop  from  no  load  to  full  load  not  over  2  per  cent.  The 
motor  will  deliver  its  full  rating  at  the  lowest  speed,  but 
the  speed  drop  from  no  load  to  full  load  may  increase  to  5 
per  cent  when  running  at  the  lowest  rated  speed.  The  re- 
sults obtained  with  respect  to  accurate  speed  control  are 
unique  for  alternating-current  motors,  and  it  is  claimed  that 
they  can  be  favorably  compared  with  the  best  obtainable  with 
direct-current  motors. 

Dynamic  braking  is  used  to  produce  a  quick  stop,  the 
braking  action  being  extremely  rapid.  It  differs  from  that 
used  in  direct-current  motors  in  that  the  turning  over  of 
the  motor  by  hand  at  a  low  speed  does  not  bring  the  brake 
into  action.  Thus  when  chucking  a  piece  in  a  lathe,  the 
spindle  can  be  turned  by  hand  without  encountering  the 
slightest  resistance  from  the  dynamic  brake.  In  the  sizes 
of  %  horsepower  and  above,  an  outside  controller  is  furnished 
for  bringing  the  forward  or  reverse  of  the  motor,  or  the 
dynamic  brake,   into   action.     In  the  smaller  sizes  a  double- 
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Tig.   2.     Application   of   Kimble  Motor  for  driving   Engine  Lathe,    with  Motor   mounted  on   PedesUl 


Fig.    3. 

by  a  hinge  to  the  floor,  so  that  the  whole  assembly  may  be 
swung  away  from  or  toward  the  lathe  to  adjust  the  belt 
tension.  This  adjustment  is  made  by  a  distance  piece  of  ad- 
justable length.  The  controller  box  is  mounted  on  the  front 
of  the  frame.  This  type  of  mounting  is  more  compact  than 
the  other.  With  either  t>-pe  of  mounting  the  following  at- 
tachments are  Included  with  the  motor:  the  sprocket,  chain, 
speed  adjusting  wheel,  shaft 
and  bracket,  two  start,  stop, 
and  reverse  levers  with  the 
shaft  and  brackets  for  attach- 
ing them  to  the  apron  and 
frame  of  the  lathe,  and  the  con- 
necting link  that  goes  between 
the  apron  and  controller. 

The  motor  may  also  be  fur- 
nished with  a  standard  length 
of  flexible  shaft  with  which  a 
grinder  head,  buffing  head,  or 
drill  chuck  may  be  used. 
These  motors  are  made  at 
present  in  sizes  from  1/6  to  2 
horsepower,  inclusive,  the 
standard  speed  range  being  600 
to  1800  revolutions  per  minute 
for  all  sizes,  and  this  range  can 
be  extended  if  desired.  All 
sizes  are  equipped  with  S.  K.  F. 
ball  bearings.  The  motor  can 
be  used  on  any  machine  appli- 
cation  requiring  adjustable 
speed;  such  as  lathes,  drill 
presses,    milling    machines, 
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grinders,   and   other   machine   tools,   as    well   as   many   other 
Classes  of  machinery. 


SMITH  TRIPLE-BIT  SOREW-DRIVER 

It  will  be  evident  from  the  accompanying  illustrations  that 
the  noteworthy  feature  of  the  Smith  No.  612  "Perfect  Handle" 
screw-driver  which  forms  the  subject  of  this  article  is  the 
provision  of  the  two  auxiliary  side  bits.  These  adapt  the 
screw-driver  for  turning  screws  in  closely  confined  places 
where  lack  of  clearance  makes  it  impossible  to  use  the  tool  in 
the  ordinary  way.  In  addition,  the  regular  bit  on  the  end  of 
the  screw-driver  can  be  used  in  the  usual  manner. 

It  will  be  seen  that  the  screw-driver  is  one  solid  piece 
which  is  of  carefully  tempered  drop-forged  steel.  The  wooden 
handle  is  waterproofed  and  rests  solidly  against  the  steel, 
the  metal  protecting  the  handle  at  each  end  so  that  it  cannot 


Tig.    1.     Smith    Triple-bit    Sc 


Fig.    2.     Opposite  Side  of  Smith  Screw- driver  shown  in   Fig.    1 

be  readily  damaged.  The  length  of  this  screw-driver  is  9 
inches  over-all,  and  the  blade  is  5  inches  long.  The  bits 
are  %  inch  wide  by  1/16  inch  thick  and  the  shank  is  1,4  by 
%  inch  in  size.  This  screw-driver  is  a  recent  product  of  H. 
D.  Smith  &  Co.,  Plantsville,  Conn. 


OHIO  EXPANSION  SHELL  REAMER 
Standard  practice  in  toolmaking  requires  the  cutting  end 
of  a  machine  reamer  to  be  somewhat  larger  than  the  rear 
end,  thus  producing  a  "back  taper"  to  afford  the  proper  clear- 
ance. It  is  also  well  known  that  the  cutting  end  of  such  a 
reamer  wears  more  rapidly  than  portions  of  the.  tool  nearer 
the  back.  With  the  view  of  producing  an  adjustable  reamer 
the  action  of  which  will  very  nearly  approach  that  of  a  solid 
reamer,  and  to  enable  the  reamer  to  expand  most  at  the  point 
of  maximum  wear,  so  that  it  need  not  be  ground  after  adjust- 
ment, the  Ohio  Reamer  Co.,  5337  St.  Clair  Ave.,  Cleveland, 
Ohio,  has  placed  on  the  market  the  tool  shown  in  Fig.  1. 

The  adjusting  mechanism  consists  of  a  cone  on  which 
under-cut  threads  are  machined.  The  form  of  these  threads 
is  illustrated  in  Fig.  2,  from  which  it  will  be  seen  that  the 
cone  cannot  move  outward  because  one  side  of  the  threads  is 
inclined  toward  the  horizontal  axis  of  the  reamer.  For  a 
similar  reason,  the  prongs  on  which  the  rutting  edges  of 
the  reamer  are  carried  cannot  move  out  from  the  axis  of  the 
tool  and  dig  into  the  work.  It  is  claimed  that  the  adjusting 
mschanism  locks  the  reamer  so  that  no  screws,  clamps,  etc., 


are  needed  to 
make  it  tight 
after  making  the 
adjustment.  The 
adjustment  can  be 
made  without  re- 
moving the  tool 
from  the  machine 
in  which  it  is 
used.  An  im- 
portant feature  is 
that  the  necessity 
of  taking  the  reamer  to  the  tool-room  for  adjustment  and 
grinding  is  avoided,  thus  overcoming  loss  of  time  by  the 
workman  and  having  the  machine  standing  idle. 


Fig.   Z.     Heans   of   adjusting    Ohio    Reame 


CINCINNATI   HEAVY-DUTY  ELECTRICAL 
REAMER 

The  Cincinnati  Electrical  Tool  Co.,  Cincinnati,  Ohio,  has 
recently  added  to  its  line  of  portable  electrical  drills  and 
grinders  the  heavy-duty  reamer  which  is  shown  in  the  af- 
companying  illustration.  This  tool  is  particularly  designed 
for  bridge  and  other  structural  work,  in  addition  to  its  use  in 
shops.  It  is  made  in  three  sizes  with  capacities  for  reaming 
holes  up  to  15/16,  1  1/16  and  1 3/16  inch,  respectively.  A 
special  type  of  slip  socket  is  provided  which  does  away  with 
the  use  of  a  drift  key  and  drift  hole  in  the  spindle. 

The  motor  which  is  wound  for  direct  current  is  of  the 
series  four-pole  type  and  is  fully  enclosed.  It  is  air  cooled 
by  a  fan  mounted  on  the  armature  shaft.  The  gears  are 
made  of  chrome  nickel  steel  and  mounted  on  roller  bearings. 


Fi|t.    I.     Ohio    Expandint    Chucking    RMiner 


Cincinnati   HeaTj-duty   Electrical  Reamer 

They  are  fully  enclosed  in  a  case  at  the  lower  end  of  the 
reamer  and  are  packed  in  grease.  A  plate  separates  the  gear- 
box from  the  motor  housing  to  prevent  oil  and  grease  from 
getting  into  the  windings.  Annular  ball  bearings  are  used  at 
both  ends  of  the  armature  shaft  and  the  spindle  thrust  is 
taken  by  a  ball  thrust  bearing. 

The  switch  is  of  the  quick  mako-and-break  type  and  there 
is  a  release  lever  in  one  of  the  side  handles.  The  brush 
holders  are  mounted  on  fiber  blocks  and  are  carefully  In- 
sulated. The  binding  posts  which  hold  the  leads  are  de- 
signed to  secure  contact  by  means  of  compression  springs, 
thus  entirely  eliminating  the  use  of  nuts  and  screws  which 
may  give  trouble  by  working  loose  and  getting  into  the 
motor.  The  brushes  are  readily  accessible  through  four  re- 
movable guards  and  can  be  instantly  replaced  without  dis- 
turbing any  part  of  the  tool. 

STANDARD   DIAL  MILLING  MACHINE 

The  dial  milling  machine  illustrated  and  described  here- 
with Is  a  recent  addition  to  the  line  of  machines  built  by  the 
Standard  Mfg.  Co.,  Hrldgcport.  Conn.  This  machine  Is  ar- 
ranged for  single  pulley  drive  and  there  are  eight  changes  of 
speed  and  ten  changes  of  feed.     These  are  obtained  through 
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gear-boxes.  The  ma- 
chine is  adapted  for 
dials  ranging  from  7 
to  24  inches  in  diam- 
eter, the  work-table  be- 
ing adjusted  longi- 
tudinally on  the  ways 
by  means  of  a  crank- 
operated  rack  and 
pinion.  In  this  way 
the  work  may  readily 
be  brought  into  any 
desired  position.  The 
cutter  is  raised  clear 
of  the  dial  on  the  re- 
turn stroke  to  avoid 
having  it  pass  back- 
ward through  the 
work.  The  indexing 
is  accomplished  by  a 
worm  and  worm- 
wheel,  the  operation 
being  performed  dur- 
ing the  return  stroke 
of  the  cutter.  The 
depth  of  cut  is  regu- 
lated by  a  micrometer 
adjustment  and 
adequate  lubrication 
for  the  cutter  is  pro- 
vided. 


Standard  Dial  MiUing:  Uacbine  adapted  for  Dials  from  7  to  24  Inche 


OESTERLEIN   MILLING   MACHINES 

The  most  important  feature  of  the  Nos.  34  heavy  and  42 
plain  milling  machines  built  by  the  Oesterlein  Machine  Co., 
Cincinnati,  Ohio,  which  are  illustrated  and  described  here- 
with, is  the  provision  of  quick  power  movements  of  the  knee, 
saddle  and  table.  These  are  merely  "fleeting"  motions  for 
use  in  connection  with  whatever  feed  may  be  engaged,  and 
are  operated  by  depressing  the  treadle  at  either  side  of  the 
machine.  These  treadles  make  connection  with  a  clutch  at 
the  rear  of  the  machine  which  is  normally  engaged  with  a 
gear  driven  from  the  feed-box.  When  the  treadle  is  de- 
pressed, the  clutch  engages  with  the  quick  speed  derived 
from  the  countershaft  or  lineshaft;  and  the  clutch  auto- 
matically re-engages  the  gear  driven  from  the  feed-box  when 
the   treadle    is   released.     A   safety   stop   is    provided    at   the 


limits  of  all  motions. 
These  machines — 
like  all  the  milling 
machines  of  this  com- 
pany's manufacture — 
are  equipped  with  a 
special  belt  shifting 
device  which  pro- 
vides for  moving  the 
belt  from  one  step  on 
the  cone  pulley  to  the 
adjacent  step  by  one 
turn  of  a  handwheel. 
This  device  was  de- 
scribed in  detail  in 
the  October,  1913, 
number  of  Machinery. 
Another  important 
feature  is  the  excep- 
tionally rigid  construc- 
tion of  all  parts  where 
vibration  may  d  e  - 
velop.  The  column 
and  base  are  cast  in 
one  piece  with  an  un- 
usually heavy  front 
wall  forming  the 
slide  for  the  knee  and 
the  main  support  for 
the  spindle. 

Ample  power  is  pro- 
vided by  the  unusually 
To  insure  efficient  trans- 


large  cone  pulley  on  the  machine, 
mission,  the  spindle  is  arranged  with  positive  drive  for  the 
arbor  by  means  of  an  interlocking  recess  and  flat.  The  spin- 
dle runs  in  bronze  bearings  which  are  lubricated  from  oil 
wells  in  the  column.  The  double  back-gears  are  eccentrically 
mounted  on  the  inside  of  the  column  below  the  spindle.  These 
gears  are  cut  with  single-purpose  cutters  and  run  noiselessly 
under  all  conditions.  The  feed  is  transmitted  from  the  spindle 
by  a  roller  chain  which  makes  connection  with  the  feed-box 
where  all  changes  are  controlled.  From  this  feed-box  the 
motion  is  transmitted  through  a  universal  joint  and  telescopic 
shaft  to  a  tumbler  in  the  knee  which  is  provided  for  the 
purpose  of  reversing  all  feeds.  From  this  point  the  power 
is  transmitted  to  the  table,  saddle  and  elevating  screws.  All 
control  levers  are  centralized  for  the  sake  of  convenience. 


Fig.    1.     Oesterlein  No.   42   Plain   Milling  Machii 


Fig.    2.     Rear  View  of  Oesterlein  Milling  Machine 
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DILLON  MOTOR-DRIVEN  GRINDER 
The  motor-driven  grinder  sliown  in  the  accompanying  il- 
lustration is  a  recent  product  of  the  Dillon  Electric  Co., 
Canton,  Ohio.  This  machine  is  adapted  for  use  in  toolrooms, 
and  for  tool  grinding  and  a  variety  of  other  operations  in 
machine  shops,  where  the  power  requirements  are  within  the 


HYDRAULIC   SINGLE-ACTING 
PUMP 


TRIPLEX 


DiUon   Motor-dri7en   Grinder 

capacity  of  the  motor.  The  motor  is  rated  at  \<i  horsepower 
continuous  duty  and  its  momentary  capacity  will  be  from  2 
to  2',^  horsepower.  The  motor  was  especially  designed  for 
driving  this  grinder,  which  is  a  point  that  will  commend  the 
machine  to  the  experienced  man.  It  Is  completely  enclosed 
and  dust-proof,  the  construction  being  particularly  rugged 
to  withstand  heavy  momentary  overloads.  The  motor  is  con- 
trolled by  means  of  a  carefully  insulated  snap  switch  which 
is  mounted  on  the  pedestal.  Motors  are  provided  for  use  on 
110  or  220  volt  direct-current  circuits,  and  for  110,  220,  440 
or  550  volt  60-cycle  alternating-current  circuits  of  either  1,  2 
or  3  phase.  The  dust-proof  feature  has  been  so  successfully 
provided  for  that  it  is  said  that  bearing  troubles  are  practi- 
cally eliminated. 

The  spindle  runs  in  S.  K.  F.  ball  bearings  and  Is  made  of 
high  carbon  steel.  In  addition  to  the  increased  transmission 
efficiency  obtained  through  the  use  of  ball  bearings,  the  im- 
provement of  true  running  properties  of  the  wheels  as  com- 
pared with  a  machine  using  plain  bearings  is  very  marked. 
The  wheel  guards  are  of  heavy  construction  and  they  are 
designed  in  a  way  which  affords  protection  to  the  eyes  of  the 
operators  from  flying  particles  In  addition  to  protection  from 
accidents  resulting  from  the  possible  bursting  of  a  wheel. 
The  guards  enclose  approximately  one-half  of  the  circumfer- 
ence of  the  wheels,  as  well  as  both  sides  down  almost  to  the 
spindle. 

The  grinding  rests  have  broad  lips  in  the  front  and  at  the 
outside  of  the  wheels,  the  construction  giving  great  strength 
and  rigidity.  The  rests  are  fastened  to  the  pedestal  by  means 
of  two  holts  passing  through  slots  which  provide  adjustment 
for  rndlnl  wearing  of  the  wheels.  The  principal  dimensions 
of  the  machine  are  aa  follows:  distance  between  centers  of 
wheels,  26  Inches;  height  from  floor  to  center  of  spindle,  39Vi 
Inches:  diamoter  of  base,  17  inches:  size  of  wheels,  7  by  1% 
Inch:  speed,  .1400  revolutions  per  minute,  and  net  weight  of 
machine,  300  pounds. 


To  meet  the  demand  for  a  hydraulic  pump  delivering  a 
small  quantity  of  water,  which  is  still  capable  of  exerting 
a  high  pressure  upon  the  press  ram,  the  pump  illustrated  and 
described  herewith  has  been  developed  by  the  Hydraulic 
Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mount  Gilead,  Ohio.  On  ac- 
count of  its  light  weight  this  pump,  when  motor  driven,  may 
also  be  mounted  on  a  truck  and  used  as  a  portable  unit  for 
operating  small  hydraulic  shop  tools  on  which  no  pump  is 
mounted.  It  is  provided  with  a  knock-out  attachment  which 
automatically  cuts  off  the  delivery  of  water  to  the  press  ram 
but  holds  the  pressure  thereon,  w^hen  the  predetermined 
maximum  pressure  is  reached.  A  slight  drop  in  the  pressure 
automatically  starts  the  flow  which  continues  until  the 
maximum  pressure  is  again  reached.  The  base  of  the  pump 
forms  a  reservoir  for  the  liquid  used  in  the  operation.  The 
pump  is  built  for  either  gear,  chain  or  belt  drive. 

The  design  of  this  pump  is  such  that  any  one  of  twelve  dif- 
ferent sized  plungers  may  be  furnished.  These  range  in  size 
from  3/16  inch  to  1  inch  in  diameter,  advancing  by  incre- 
ments of  1/16  inch.  They  are  capable  of  exerting  a  maximum 
pressure  ranging  from  750  pounds  to  8000  pounds  per  square 
inch;  the  larger  the  plunger  diameter,  the  lower  is  the 
pressure  capacity.  It  is  a  single  pressure  pump.  The  three 
plungers  are  of  the  same  diameter  and  work  to  the  same 
maximum  pressure.  The  stroke  is  2%  inches  and  each  plunger 
has  a  speed  of  35  feet  per  minute  at  150  strokes  per  minute, 
which  is  the  rated  speed.  When  driven  at  this  speed  the 
pump  has  a  total  capacity  of  0.41  gallon  to  4.20  gallons  per 
minute,  depending  upon  the  diameter  of  the  plungers.  The 
suction  and  discharge  valves  are  located  in  the  pump  cylinder. 

The  frame  of  the  pump  is  cast  in  one  piece  of  semi-steel; 
the  crankshaft  is  machined  from  a  solid  bar  of  steel;  the 
cross-heads  are  of  cold-rolled  steel;  the  connecting-rods  are 
made  of  malleable  iron  with  bronze  bearings;  and  the  pump 
plungers  are  of  naval  bronze  on  all  diameters,  except  on  the 
5/16-inch  and  %-inch  sizes  where  steel  is  used  to  with- 
stand the  high  pressure.  The  pump  cylinders  are  cast 
en  bloc.  With  the  5/16-inch  and  %-inch  plungers  the  cylinder 
is  made  of  forged  steel.  For  the  pumps  having  plunger  di- 
ameters larger  than  %  inch,  a  special  bronze  is  used  for  the 
cylinders.  The  pump  has  a  height  over  all  of  35  inches,  and 
occupies  a  floor  space  of  16  by  18  inches.  The  weight  of  the 
pump  without  motor  base  or  belt  shifter  is  only  500  pounds. 


Hrdrtulio   Vrrtiol  SInglii  acting  TrlpUi   Pump 
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IMPROVEMENT   ON   BRYANT   CHUCKING 
GRINDER 

On  the  chucking  grinder  made  by  the  Bryant  Chucking 
Grinder  Co.,  Springfield,  Vt.,  which  was  described  in  its 
original  form  in  the  November,  1909,  number  of  Maciiinert, 
the   starting   and    stopping   of   the    work-spindle    was    accom- 


Fig.    1.     Improved   Bryant    Chucking    Grinder 

plished  by  an  idler  on  the  overhead  countershaft,  that  was 
thrown  against  the  belt  or  released  from  it  in  order  to  make 
or  break  the  driving  contact  of  the  belt  on  the  pulley.  To 
provide  a  more  rapid  and  convenient  means  of  stopping  and 
starting  the  machine— for  gaging  the  work  while  grinding, 
etc. — a  friction  clutch  has  been  provided  in  the  driving  pul- 
ley and  this  clutch  is  automatically  operated  by  the  with- 
drawal of  the  grinding  wheel  carriage  from  the  working  po- 
sition. Aside  from  the  greater  convenience  in  starting  or 
stopping,  this  improvement  in  no  way  affects  the  principle 
on  which  the  machine  works. 

A  bracket  has  been  placed  at  the  center  of  the  top  casting 
of  the  machine,  which  carries  a  cam  surface  that  is  engaged 
by  a  roller  supported  from  the  under  side  of  the  grinding 
wheel  spindle  housing.  When  the  grinding  wheel  is  with- 
drawn beyond  the  operating  position,  this  roller  engages  the 
cam  surface,  causing  the  wheel-spindle  and  its  mounting  to 
swing  away  and  give  the  operator  room  for  gaging  the  work. 
The  bracket  has  a  section  at  its  right-hand  end  parallel  to 
the  grinding  line,  that  acts  as  a  support  for  the  grinding 
wheel  slide  while  gaging  is  being  done.  The  swinging  back 
of  the  grinding  wheel  head  causes  a  movement  of  a  shifter 
rod  at  the  rear  of  the  machine  to  take  place.  This  rod  ex- 
tends over  to  the  clutch  in  the  driving  pulley  and  throws  it 


out.  Conversely,  the  advance  of  the  grinding  wheel  head 
causes  this  rod  to  swing  back  and  the  clutch  is  thus  thrown 
in.  Consequently,  the  single  operation  of  withdrawing  the 
grinding  wheel  causes  it  to  swing  out  of  the  way  for  gaging 
and  also  causes  the  work-spindle  to  stop,  while  the  cycle 
takes  place  in  the  reverse  order  in  starting.  This  greatly 
simplifies  the  operation  of  the  machine  and  adds  materially 
to  its  efficiency. 


Fig.    2.     Close   View   of  Improved  Power   Control   Mechanism 


RICKERT-SHAFER  VERTICAL   TAPPING 
MACHINE 

In  the  September,  1914,  number  of  Machixery  the  hori- 
zontal tapping  machine  manufactured  by  the  Rickert-Shafer 
Co.,  Erie,  Pa.  was  illustrated  and  described.  In  this  ma- 
chine there  is  an  aluminum  disk  mounted  on  the  spindle 
which  can  be  engaged  with  either  of  two  friction  disks  which 
rotate  in  opposite  directions.  In  this  way  provision  is  made 
for  the  reversal  of  the  spindle  for  backing  out  the  tap  after 
it  has  reached  the  required  depth.  The  disk  on  the  spindle 
is  engaged  with  the  driving  friction  by  feeding  the  work  up 
to  the  tap,  thus  causing  the  disk  on  the  spindle  to  be  pushed 
into  contact  with  the  friction.  After  the  desired  depth  has 
been  reached,  the  work  is 
drawn  back,  thus  pulling 
the  spindle  in  the  opposite 
direction  and  engaging  the 
disk  with  the  reverse  fric- 
tion to  provide  for  backing 
out  the  tap. 

The  vertical  machine 
which  is  illustrated  here- 
with has  recently  been 
placed  on  the  market  by 
the  Rickert-Shafer  Co.,  and 
combines  the  same  form  of 
friction  drive  used  on  the 
horizontal  machine  with 
a  hand-operated  vertical 
movement  of  the  spindle. 
The  hand-operated  sliding 
motion  for  the  spindle  was 
adopted  owing  to  the  fact 
that  it  was  found  impracti- 
cal to  raise  and  lower  the 
table  when  handling  cer- 
tain classes  of  work.  The 
spindle  on  which  the  fric- 
tion disk  is  mounted  is 
shown  at  A,  and  this  spindle 
also  carries  the  operating 
bracket  B  on  which  a  pinion 
is  mounted  that  raises  and 
lowers  the  tapping  spindle. 
The  friction  disk  spindle 
also  carries  an  adjustable 
compensating  spring  C  that 
is  used  to  hold  the  friction 
disk  in  the  neutral  position 
when  the  machine  is  not  in 
use.  The  tapping  spindle 
is  connected  to  a  counter- 
weight which  is  sufficiently 
heavy  to  withdraw  the  tap  from  the  work  and  lift  the  spindle 
to  its  highest  position,  leaving  the  operator's  left  hand  free 
to  reach  for  the  next  piece  of  work.  On  this  machine  the  fric- 
tion disk  is  brought  into  contact  with  the  driving  friction  by 
a  slight  downward  pressure  on  the  hand  lever,  thus  eliminat- 
ing a  large  amount  of  strain  on  the  tap  and  providing  a 
powerful  though  sensitive  tool.  It  will  be  seen  that  the  ma- 
chine is  driven  by  a  single  belt  which  runs  around  the  pulleys 
that  drive  the  forward  and  reverse  frictions  in  the  manner 
shown.  The  two  pulleys  rotate  in  the  same  direction  and 
the  reversal  of  the  tap  is  due  to  the  fact  that  the  friction  disk 
comes  into  contact  with  the  opposite  sides  of  the  forward  and 
reverse  frictions. 
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RIVETT  INTERNAL  GRINDING  MACHINE 

This  -Vo.  •*  plain  iutrninl  (jrimhr  is  not  int<  n'lrii  for  hnn'll- 
ing  work  where  power  feed  is  required,  for  which  purpose 
the  Xo.  S  internal  grinder  of  this  company's  manufacture  is 
well  suited.  Its  particular  field  is  work  where  the  actual  time 
of  grinding  is  so  short  that  one  operator  cannot  attend  to 
more  than  one  machine.  In  designing  this  grinding  machine 
particular  attention  has  been  paid  to  the  provision  of  con- 
venient vieans  for  controlling  all  parts  of  the  mechanism. 

To  meet  the  requirements  of  internal  grinding  where  the 
duration  of  each  operation  is  so  short  that  it  is  not  practical 
to  use  power  feed  and  have  each  operator  in  charge  of  more 
than  one  machine,  the  Rivett  Lathe  &  Grinder  Co.,  Brighton, 
Boston,  Mass.,  has  developed  the  No.  8  plain  internal  grinder 
which  is  illustrated  and  described  herewith.  In  general,  it 
may  be  stated  that  this  machine  is  intended  for  roughing 
operations  or  for  work  where  the  highest  degree  of  ac- 
curacy and  the  highest  quality  of  finish  are  not  essential. 

Referring  to  Fig.  1  it  will  be  seen  that  the  work-head  is 
mounted  on  a  carriage  which  is  traversed  by  means  of  a 
pilot  wheel.  The  shaft  on  which  this  pilot  is  mounted  carries 
a  pinion  which  meshes  with  a  rack  on  the  under  side  of  the 
carriage.  This  rack  and  pinion  are  of  the  herringbone  type 
and  provide  a  smooth  uniform  feed  motion.  The  work- 
spindle  is  of  the  standard  construction  used  on  other  Rivett 
grinding  machines  and  runs  in  hardened  and  ground  bush- 
ings. The  work  may  be  rotated  at  either  300  or  590  revolu- 
tions per  minute,  and  the  work-head  may  be  swiveled  up  to 
25  degrees  either  way  from  the  center  to  provide  for  grind- 
ing tapered  work.  The  head  is  positively  located  in  the 
central  position  by  a  tapered  pin.  The  spindle  is  ground 
internally  to  take  draw-in  collets,  and  the  nose  of  the  spindle 
is  threaded  and  hardened  so  that  any  of  the  regular  methods 
of  holding  work  may  be  employed. 


Tit.    1'     RlT»tt    He.    S    Intnrnil    Orindinf    Machine 

An  Improved  form  of  water  guard  hna  been  applied  on  this 
machine,  which  conalHt.t  of  a  casting  In  which  either  of  three 
Bheet  metal  shioldn  of  different  widths  may  be  easily  Inserted 
or  removwl,  The.se  shields  hold  themselves  securely  In  place 
without  requiring  the  use  of  screws  or  any  other  form  of 
fastening.  The  arrangement  la  simple  and  effective.  The 
regular  type  of  pump  Is  located  at  the  back  of  the  grinder 
and  delivers  the  water  through  the  spindle,  the  connection 
between  the  pump  and  spindle  being  easily  detached  If  neces- 
sary. The  water  may  also  be  directed  against  the  work  from 
the   outside.     The   swing   of   the   work  head    Is   7   Inches   and 


Fig.  2.     Opposite  Side  of  Rivett  Grinding  Machine  shown   in   Fig.    1 

the  carriage  has  a  travel  of  4V,  inches.  A  spring  bumper  is 
provided  which  absorbs  the  shock  at  the  end  of  the  stroke. 
The  entire  grinding  machine  table  is  surrounded  by  a  deep 
guard  which  prevents  the  water  from  running  over  the  sides 
of  the  machine. 

The  wheel-spindle  is  mounted  in  ball  bearings  and  the  en- 
tire spindle  may  be  quickly  removed  from  th?  machine  by 
simply  loosening  two  wing  nuts.  The  spindle  is  driven  from 
the  countershaft  on  the  machine  by  means  of  an  endless  cloth 
belt,  and  the  desired  belt  tension  is  maintained  by  means  of 
a  spring  acting  in  connection  with  the  countershaft.  The 
countershaft  which  drives  the  grinding  wheel  spindle  also 
runs  in  ball  bearings.  Two  movements  are  provided  for  the 
wheel-head,  the  first  of  which  is  the  regular  cross-feed  con- 
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trolled  by  the  handwheel  shown  in  Fig.  1,  which  provides  a 
maximum  cross  movement  of  1  inch  forward  from  the  central 
position  and  2  inches  back  from  the  central  position.  The 
feed-screw  is  of  large  diameter  and  runs  in  an  exceptionally 
long  nut.  The  micrometer  collar  on  the  feed-screw  is  gradu- 
ated to  0.001  inch  and  the  spaces  on  the  collar  are  so  wide 
that  it  is  an  easy  matter  to  accurately  estimate  to  0.0001  inch. 

The  second  movement  of  the  wheel-head  referred  to  is  pro- 
vided by  an  auxiliary  slide  mounted  on  the  wheel-head  car- 
riage. This  slide  is  normally  locked  in  the  central  position, 
but  when  space  is  required  for  chucking  and  removing  the 
finished  work,  or  for  gaging  work  during  a  grinding  opera- 
tion, the  wheel  may  be  moved  back  4  inches  by  means  of  this 
auxiliary  slide.  For  this  purpose  the  pin  which  locks  the 
auxiliary  slide  to  the  carriage  is  lifted  out  of  engagement  by 
means  of  the  small  handle  A  which  turns  a  pinion  that  meshes 
with  rack  teeth  cut  in  the  locking  pin.  After  the  pin  has 
been  lifted  out  of  engagement,  the  vertical  handle  B  is  used 
to  push  the  slide  back.  A  spring  bumper  is  provided  to  ab- 
sorb the  shock  when  the  slide  reaches  the  end  of  its  travel. 

Three  grinding  wheel  speeds  of  11,200,  15,200  and  21,400 
revolutions  per  minute  are  available;  but  in  spite  of  these 
high  speeds  there  is  never  any  trouble  due  to  heating  of  the 
spindle  bearings.  These  three  speeds,  in  connection  with  the 
two  available  work  speeds,  afford  plenty  of  latitude  for  hand- 
ling all  sizes  of  work  for  which  the  machine  is  adapted.  The 
floor  space  occupied  by  the  machine  is  2%  by  3  feet  and  the 
weight  approximately  1000  pounds. 

The  Countershaft 

A  special  countershaft  has  been  developed  for  use  in  con- 
nection with  the  Rivett  No.  8  internal  grinding  machine.  In 
this  countershaft  there  are  only  two  shafts.  Referring  to 
Fig.  3,  it  will  be  seen  that  power  is  brought  to  the  counter- 
shaft by  the  belt  running  on  the  tight  and  loose  pulleys  C. 
Keyed  to  the  same  shaft  there  is  a  cone  pulley  D  from  which 
power  is  transmitted  to  a  cone  pulley  which  is  mounted  on 
ball  bearings  and  runs  freely  on  the  second  shaft.  Secured 
to  this  pulley  there  is  a  pulley  F,  over  which  a  belt  runs 
down  to  the  countershaft  on  the  machine  from  which  the 
grinding  wheel  spindle  is  driven,  the  tension  of  the  belt  being 
maintained  by  an  idler  pulley  as  shown  in  the  illustration. 
At  the  opposite  end  of  the  shaft  from  the  tight  and  loose 
pulleys  C  there  is  a  pulley  G,  over  which  a  belt  runs  to  the 
tight  and  loose  pulleys  H  which  drive  the  second  shaft.  From 
the  cone  pulley  J  on  this  shaft,  a  belt  runs  back  to  the  first 
shaft  and  drives  a  cone  pulley  K  secured  to  the  left-hand  end 
of  the  drum  over  which  the  belt  runs  which  drives  the  work- 
head.  In  addition  to  driving  the  drum,  the  cone  pulley  /  has 
a  back  step  which  carries  a  belt  that  drives  the  pump  on 
the  grinder. 

Secured  to  the  cone  pulley  K  there  is  a  brake  drum  which 
is  engaged  by  a  band  brake  that  provides  for  quickly  stopping 
the  rotation  of  the  work-head.  The  treadle  at  the  front  of  the 
grinding  machine  operates  this  band  brake.  When  the 
treadle  is  pushed  down,  it  throws  a  bell-crank  which  operates 
a  square  rod  on  the  countershaft,  this  rod  being  given  a  side- 
wise  motion  which  operates  the  belt  shifter  to  throw  the  belt 
from  the  tight  to  the  loose  pulley  H  or  vice  versa,  thus  caus- 
ing the  work-head  and  pump  to  be  stopped  or  started.  At 
the  same  time  the  band  brake  is  automatically  engaged  or 
disengaged  by  a  cam  mechanism,  the  band  brake  being  dis- 
engaged when  the  belt  is  thrown  onto  the  tight  pulley  or 
engaged  to  quickly  stop  the  rotation  when  the  belt  is  thrown 
onto  the  loose  pulley  to  stop  the  machine.  The  foot  treadle 
is  mounted  on  ball  bearings  so  that  it  operates  very  easily. 
The  countershaft  as  a  whole  is  started  or  stopped  by  the 
hand  lever  above  the  machine  which  throws  the  driving  belt 
from  the  loose  to  the  tight  pulley,  or  vice  versa. 


tended  for  hammers  handling  hot  work,  as  such  parts  are 
handled  with  tongs,  and  as  a  result  there  is  no  danger  of 
injury  to  the  operator's  hands.  Referenpe  to  the  illustration 
will  make  the  principle  upon  which  this  device  operates  quite 
clear  without  requiring  more  than  a  brief  description.  It 
will  be  seen  that  there  is  a  "fan"  or  plate  which  swings  over 
the  face  of  the  die.  When  the  hammer  is  at  the  top  of  its 
stroke,  this  guard  is  back  of 
the  die  so  that  the  latter  is 
exposed  to  enable  the  oper- 
ator to  put  the  work  in  place. 
When  the  hammer  descends, 
the  roller  shown  in  the  illus- 
tration engages  the  inclined 
arm  on  which  the  plate  is 
supported,  causing  it  to 
swing  across  the  face  of  the 
die. 

Should  the  operator  trip 
the  hammer  and  neglect  to 
move  his  hand,  the  plate  will 
push  it  out  of  the  danger 
zone.  The  face  of  the  plate 
is  covered  with  leather  so 
that  it  cannot  bruise  the 
workman's  hand.  An  im- 
portant feature  is  that  the 
guard  is  bound  to  operate  no 
matter  whether  the  hammer 
is  dropped  in  the  usual  way 
or  if  its  descent  is  caused  by 
some  abnormal  condition, 
such  as  the  breaking  of  a  belt, 
etc.  When  the  hammer  rises, 
the  guard  is  returned  to  the 
position  shown  in  the  illus- 
tration by  means  of  the  two 
coiled  springs.  To  adapt  the 
guard  for  use  on  hammers  of 
different  widths,  the  bolts  in 
the  side  brackets  fit  into  slots 
so  that  the  brackets  may  be 
adjusted  to  fit  the  hammer  on 
which  the  guard  is  to  be  used.  Similarly,  the  bolts  which 
connect  the  swinging  arm  to  the  side  brackets  fit  into  slots  so 
that  the  vertical  position  of  the  guard  plate  may  be  regulated 
for  dies  of  various  heights. 


ndard    Safeguard   for   TTse    on 
Types    of    Drop    Hammers 


STANDARD  DROP  HAMMER  SAFEGUARD 

The  safeguard  for  drop  hammers,  which  is  illustrated  and 
described  herewith,  has  been  developed  by  the  Standard  Ma- 
chinery Co.,  Auburn,  R.  I.,  for  use  on  any  type  of  plain,  auto- 
matic or  board  drop  hammer  where  the  operator  uses  his 
hands  to  place  the  work   on   the  die.     The  guard  is  not  in- 


NEW  MACHINERY  AND  TOOLS  NOTES 

Hoist:  Wright  Mfg.  Co.,  Lisbon,  Ohio.  A  shop  hoist  which 
has  a  capacity  for  loads  ranging  from  300  to  600  pounds.  A 
new  form  of  hand  chain  is  provided  for  operating  the  hoist, 
which  makes  jerking  and  catching  of  the  chain  impossible. 

Filing  Machine:  Thurston  Mfg.  Co.,  Providence,  R.  I.  A 
machine  particularly  adapted  for  accurate  filing  operations 
on  die  work.  The  adjustment  of  the  table  provides  for  ob- 
taining any  desired  clearance  angle  from  1  to  10  degrees,  or 
tor  filing  the  hole  in  a  die  square. 

Staybolt  IVIachine:  Ferracute  Machine  Co.,  Bridgeton, 
N.  J.  A  coining  press  equipped  to  shear  a  staybolt  blank 
from  a  bar  and  form  the  head  on  the  preceding  blank. 
These  two  operations  are  performed  simultaneously  and  the 
finished  bolt  is  ejected  from  the  machine. 

Shaft  Centering  Machine:  Detrick  &  Harvey  Machine  Co., 
Baltimore,  Md.  A  machine  adapted  for  centering  shafting, 
solid  gun  forgings,  etc.  This  consists  of  two  headstocks  and 
two  vises  for  holding  the  work,  which  are  mounted  on  a 
common  bed.     The  headstocks  are  motor  driven. 

Keyseating  Attachment:  Sunderland  Machinery  cS;  Supply 
Co.,  Omaha,  Neb.  An  attachment  which  provides  for  per- 
forming keyseating  operations  on  an  engine  lathe.  Various 
other  milling  and  slotting  operations  can  also  be  performed, 
and  the  attachment  can  be  used  on  any  lathe  ranging  from 
13  to  26  inches  swing. 

Double  Disk  Grinder:  Guy  G.  Townsend,  Winchendon, 
Mass.  A  double  disk  grinder  in  which  the  shaft  and  heads 
are  made  from  a  solid  forging.  A  truing  attachment  is 
bolted  to  the  swing  slide,  where  it  is  readily  available.  The 
machine  is  built  in  three  sizes  having  wheels  18,  24  and  30 
inches  in  diameter,  respectively. 


600 


MACHINERY 


March,  1915 


Car  Wheel  Boring  Machine:  Putnam  Machine  Co.,  Fitch- 
burg,  Mass.  This  is  the  machine  formerly  built  by  this  com- 
pany with  several  important  improvements  incorporated  In 
its  design.  Chief  among  the  changes  is  the  substitution  of 
single  pulley  and  geared  drive  In  place  of  the  cone  pulley 
drive  formerly  employed. 

Ball  Bearing:  Auburn  Ball  Bearing  Co.,  33  Elizabeth  St., 
Rochester.  X.  Y.  Special  ball  thrust  bearings  built  for  the 
United  States  Government  for  use  at  the  Jupiter  Inlet  Light- 
house on  the  Florida  coast.  These  bearings  are  used  on  the 
revolving  "flash  panels"  which  give  the  light  its  distinctive 
periods  of  illumination  and  darkness. 

Grinding  Machine:  Norton  Grinding  Co.,  Worcester,  Mass. 
A  plain  grinding  machine  which  has  a  swing  of  10  Inches, 
and  a  capacity  for  handling  work  up  to  50  inches  in  length 
carried  on  centers.  Other  sizes  of  this  machine  are  made 
to  handle  work  36  and  24  inches  in  length,  respectively,  the 
swing  being  the  same,  i.e.,  10  inches. 

18-inch  Lathes:  Monarch  Machine  Co.,  Sidney,  Ohio.  Two 
18-inch  quick-change  gear  lathes  which  are  of  similar  design 
except  that  one  machine  is  fitted  with  a  turret,  while  the 
other  machine  is  not  equipped  in  this  way  but  is  provided 
with  cabinet  legs.  The  turret  machine  is  particularly  adapted 
for  machining  projectiles  and  is  made  with  a  six-foot  bed. 

Piston  Ring  Lathe:  Reed-Prentice  Co.,  Worcester,  Mass. 
In  the  August,  1914,  number  of  Machinery  an  automatic 
lathe  built  by  the  Reed-Prentice  Co.,  Worcester,  Mass.,  for 
the  Ford  Motor  Co.,  was  illustrated  and  described.  Since 
that  time  the  design  of  the  machine  has  been  slightly  modi- 
fied to  adapt  it  for  turning  automobile  engine  piston  rings. 

Friction  Saw:  Joseph  T.  Ryerson  &  Son,  Chicago,  111.  A 
high-speed  friction  saw  designed  for  cutting  rails,  I-beams, 
angle  irons  and  other  steel  shapes.  The  saw  is  known  as  a 
No.  3  size.  The  mechanism  is  carried  on  a  heavy  cast-iron 
base  of  bos  section.  The  wheel-head  operates  horizontally 
on  vertical  rollers  with  horizontal  rollers  to  prevent  side- 
wise  motion. 

Hydraulic  Pump:  L.  Henderer's  Sons,  Wilmington,  Del. 
A  combined  quick-acting  and  high-pressure  hydraulic  pump 
which  is  of  the  double  piston  type  and  operated  by  hand. 
The  provision  of  two  pistons  enables  continuous  discharge  to 
be  secured.  The  principal  feature  of  the  pump  is  the  varia- 
tion of  pressure  that  can  be  obtained,  the  range  being  from 
1000  to  6000  pounds  per  square  inch. 

Wiring  and  Horning  Press:  Fred  J.  Swaine  Mfg.  Co.,  St. 
Louis,  Mo.  The  noteworthy  feature  of  this  machine  is  the 
exceptional  distance  between  the  slide  and  table,  which 
makes  the  press  suitable  for  work  which  is  too  high  to  be 
handled  on  a  machine  of  ordinary  dimensions.  The  table  is 
hinged  to  the  column  and  may  be  swung  out  of  the  way  to 
adapt  the  press  for  homing  operations. 

Grinding  Machine:  St.  Louis  Machine  Tool  Co.,  St.  Louis, 
Mo.  A  self-contained  countershaft  grinding  machine.  Mak- 
ing the  countershaft  an  integral  part  of  the  machine  does 
away  with  the  necessity  of  attaching  it  to  the  ceiling  and 
lining  it  up  properly.  It  is  claimed  that  all  belt  strain  comes 
against  the  body  of  the  machine  and  that  an  unusually 
smooth   running  transmission  Is  secured. 

Bending  Machine:  Riehle  Bros.  Testing  Machine  Co., 
Philadelphia,  Pa.  This  machine  has  a  capacity  for  bending 
bars  up  to  2 ',4  inches  square,  and  may  be  readily  adjusted 
for  handling  different  sizes  of  bars,  center  pins  of  various 
diameters  being  used  for  this  purpose.  It  is  adapted  for 
either  individual  motor  drive  or  belt  drive.  This  machine  Is 
Intended  for  testing  material  by  bending  it  cold. 

Clutch:  O.  K.  Clutch  &  Machinery  Co.,  Columbia,  Pa.  A 
combination  friction  and  positive  clutch  which  is  especially 
adapted  for  use  on  heavy-<luty  machinery.  The  load  is 
pickMl  up  by  the  friction  clutch,  after  which  the  positive 
clutch  may  be  engaged  for  driving.  However,  the  frictions 
are  strong  enough  to  carry  a  heavy  load.  The  clutch  Is  easily 
engaged  or  disengaged  by  a  single  operating  lever. 

Shaper  Feed  Mechanism:  Queen  City  Machine  Tool  Co.. 
Cincinnati.  Ohio.  An  Improved  feed  mechanism  which  has 
been  applied  to  the  20-  and  24lnrh  machines  of  this  com- 
pany's manufacture.  An  important  feature  of  this  device  Is 
that  It  Is  designed  along  lines  which  make  It  Impossible  for 
the  operator  to  be  Injured  by  the  gearing  or  for  carelessness 
on  the  part  of  the  workmen  to  result  In  damage  to  tho 
machine. 

Universal  Milling  Machine:  Rorkford  Milling  Mochlne 
Co.,  Rockford,  III.  An  all-gcnred  universal  miller  In  which 
all  shafts  with  the  exception  of  the  main  spindle  nin  in  Hyatt 
roller  bearings.  The  starting  lever  may  be  placed  on  either 
side  of  the  machine;  and  a  feed  reverse  lever  which  controls 
nil  feed  motions  la  located  ol  each  side  of  tho  knee.  Tho 
feed  trip  lever  which  dlsengoges  all  feeds  Is  at  the  front  of 
the  knee. 


Suspended  Grinding  Machine:  Stow  Mfg.  Co.,  Binghamton, 
N.  Y.  A  direct-connected  drilling,  buffing  and  grinding  ma- 
chine that  is  suspended  from  the  ceiling.  The  driving  motor 
is  provided  with  a  cord  and  connection  for  taking  power  from 
a  standard  lamp  socket.  The  motor  is  held  at  one  end  of  a 
rod  which  is  counterbalanced  by  a  weight,  the  position  of 
which  is  adjustable.  The  grinding  wheel  or  buff  is  driven 
by  a  flexible  shaft. 

Hardening  Furnace:  Chicago  Flexible  Shaft  Co.,  149  W. 
La  Salle  St.,  Chicago,  III.  A  furnace  in  which  three  units 
are  mounted  on  a  single  base.  At  the  left-hand  end  there  is 
a  crucible  for  a  barium  chloride  bath.  The  center  section 
consists  of  an  oven  with  a  molded  fireclay  lining.  At  the 
right-hand  end  there  is  a  furnace  of  the  direct  heat-giving 
type  which  provides  a  sufficiently  intense  temperature  for 
the  heat-treatment  of  high-speed  steel. 

Geared  Table  Feed:  W.  B.  Knight  Machinery  Co.,  St. 
Louis,  Mo.  This  company  has  recently  applied  a  geared 
table  feed  to  the  vertical  milling  and  drilling  machine  which 
it  manufactures.  This  consists  of  a  geared  speed-box 
mounted  near  the  top  of  the  column  from  which  a  telescop- 
ing universal  jointed  shaft  transmits  the  motion  to  the 
cross  shaft  in  the  saddle.  Only  the  transverse  motion  is 
given  to  the  table,  the  cross-feeding  being  done  by  hand. 

Safety  Hood  for  Grinding  Wheels:  Pittsburg  Emery 
Wheel  Co.,  Rochester,  Pa.  It  is  claimed  that  this  hood  meets 
all  the  requirements  of  the  Pennsylvania  Department  of 
Labor  and  Industry  in  regard  to  safety  regulations.  The 
hoods  are  rigidly  constructed  of  8-inch  channel  and  sheet 
steel.  Cast-iron  caps  are  mounted  on  the  hoods  to  protect 
the  ends  of  the  spindle  and  nuts.  Ample  adjustment  is  pro- 
vided, and  the  hoods  are  so  constructed  that  there  is  plenty 
of  room  beneath  the  wheel  where  particles  of  metal  and 
abrasive  may  collect. 

Adjustable  Tool-holder:  Krieger  Tool  &  Mfg.  Co.,  Grand 
Rapids,  Wis.  A  combination  adjustable  lathe,  drill  press, 
milling  machine,  boring  and  grinding  tool-holder  which  is 
used  in  combination  with  the  Krieger  adjustable  lathe  bor- 
ing tool-holder.  It  consists  of  a  taper  shank  which  carries 
an  eccentric  wrist-pin,  the  shank  fitting  into  the  machine 
spindle.  The  eccentric  wrist-pin  allows  the  head  to  swing 
so  that  holes  ranging  from  %  to  6  Inches  in  diameter  may 
be  bored.  This  holder  is  particularly  adapted  for  work 
which  cannot  be  swung  in  a  lathe,  such  as  frame  castings, 
crank  rods,  etc. 

Universal  Joint:  Plank  Flexible  Shaft  Machine  Co.,  Grand 
Rapids,  Mich.  In  the  April,  1914,  number  of  M,\ciiinehy 
the  throe-piece  universal  joint  of  this  company's  manufac- 
ture was  illustrated  and  described.  Since  that  time  the  de- 
sign has  been  improved  in  certain  details,  among  which  the 
following  may  be  mentioned:  There  is  now  only  one  po- 
sition in  which  the  joint  can  be  taken  apart  instead  of  two 
positions  as  was  formerly  the  case.  The  size  of  the  center- 
block  has  been  increased  to  give  greater  durability.  A  ball 
center  has  been  adopted  in  place  of  the  sharj)  fillet  formerly 
employed.  These  changes  give  increased  strength  and  dur- 
ability, thus  making  the  joint  better  adapted  for  severe 
classes  of  work. 


The  Shipping,  Engineering  and  Machinery  Exhibition  which 
was  scheduled  to  be  held  at  Olympia,  London,  England,  Sep- 
tember 25  to  October  17,  1914,  was  postponed  to  August  and 
September,  1915,  owing  to  the  outbreak  of  the  European  war. 
The  promoters  of  the  exhibition  point  out  that  it  will  afford 
the  manufacturers  of  the  I'nited  States  an  exceptional  op- 
portunity of  showing  what  the  resources  of  this  country  are, 
not  only  for  tho  British  buyer  but  for  the  buyers  from  other 
parts  of  Europe.  The  capture  of  German  and  Austrian  trade 
In  general  engineering  machine  tools,  shipping  appliances, 
etc..  Is  engaging  special  attention  in  England  and  the  United 
States,  and  the  exhibition  offers  the  opportunity  for  the 
American  manufacturers  to  show  their  specialties  under 
favorable  conditions.  The  committee  having  the  exhibition 
in  charge  is  prepared  to  set  aside  for  collective  American 
exhibits  about  20,000  s(iuare  feet  of  floor  space,  all  near  the 
center  of  the  hall  ond  practically  forming  one  block. 
•     •     • 

CORRECTION 
In  the  advertisement  of  the  American  Emery  Wheel  Works, 
Providence,  R.  I.,  appearing  on  page  96  of  the  February 
number  of  MAcniNF.nY,  the  wheel-cost  per  box  should  have 
been  given  as  $0,002,  Instead  of  J0.1002.  The  purpose  was 
to  Indicate  that  tho  wheel-cost  per  box  wos  remarkably  low, 
which  would  not  have  been  the  cose  If  the  cost  had  actually 
been  $0.1002. 
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ELECTRO-MAGNET  FOR  REMOVING  PAR- 
TICLES OF  IRON  FROM  THE  FLESH 

The  removal  of  pieces  of  shrapnel,  steel-jacketed  bullets, 
etc.,  by  the  use  of  powerful  electro-magnets  in  hospitals 
abroad  has  been  highly  praised  by  many  newspapers  as  a  most 
valuable  application  of  science  to  surgery.  It  is  interesting 
to  note  that  the  Westinghouse  Electric  &  Mfg.  Co.  has  in- 
stalled in  the  relief  department  of  its  East  Pittsburg  Works  a 
magnet  for  removing  metal  embedded  in  the  flesh,  which  is 
one  of  the  most  powerful  in  the  world.  This  magnet  is 
mounted  on  a  box  containing  the  resistor  which  is  used  to 
regulate  the  amount  of  current  flowing  through  the  coils.  It 
requires  4000  watts  for  its  operation,  or  enough  power  to 
supply  100  32-candlepower  Mazda  lamps.  It  is  designed  for 
operation  on  70  volts,  and  as  the  circuit  from  which  it  draws 
current  is  used  for  testing  purposes  and  ranges  from  70  to 
120  volts,  a  resistor  is  necessary. 

It  is  not  an  infrequent  occurrence  for  steel  and  iron 
workers  to  get  bits  of  metal  in  their  eyes  or  hands.  Previ- 
ous to  the  installation  of  a  magnet  the  only  means  of  removal 
was  by  probing,  a  method  which  is  as  uncertain  as  it  is  pain- 
ful. Since  this  machine  has  been  in  operation  it  is  a  very 
simple  proceeding  to  extract  such  particles.  The  portion  of 
the  body  in  which  the  foreign  particle  is  embedded  is  placed 
near  the  pole  tip  of  the  magnet,  the  switch  closed,  and  the 
magnet  does  the  rest.  The  pole  is  removable,  a  number  of 
different  shapes  being  supplied  for  various  classes  of  work. 
It  is  very  common  for  flying  bits  of  metal  to  lodge  in  the 
eye;  and  should  they  strike  with  force  enough  to  become  em- 
bedded, their  removal  without  the  aid  of  a  powerful  magnet 
is  apt  to  be  diflieult  as  well  as  painful.  The  protecting  coat- 
ing of  the  eye  must  be  cut,  and  there  is  danger  that  instead 
of  removing  the  particle,  it  may  be  pushed  further  into  the 
eye.  When  the  foreign  body  is  once  within  the  eyeball  it  is 
properly  a  case  for  the  specialist. 

Steel  workers  frequently  have  their  hands  punctured  with 
minute  pieces  of  metal,  which  become  embedded  under  the 
calloused  skin.  If  these  bits  are  allowed  to  remain,  the 
wound  is  likely  to  become  infected.  The  use  of  a  powerful 
magnet  insures  the  removal  of  all  traces  of  Iron  from  such 
wounds  in  the  hand,  or  any  other  part  of  the  body.  Some 
remarkably  small  pieces  have  been  extracted  in  this  way, 
one  recently  recovered  being  not  a  twelfth  of  the  thickness 
of  a  delicate  needle.  Dr.  C.  A.  Lauffer,  medical  director  of 
the  Westinghouse  Electric  &  Mfg.  Co.,  relates  a  number  of 
instances  in  which  the  magnet  has  proved  invaluable.  Among 
these  is  the  rather  amusing  case  of  a  workman  who  attempted 
to  drill  one  of  his  own  teeth.    The  drill  broke  off  about  half 


Fig.  2,     The  Electro-magnet  is  espeoUll;  Useful 
Particles  of  Iron  from  Eye 


remoTinff 


Fig.    1.     Removing  a  Chip  embedded   In   Workman's  Wrist 


an  inch  from  the  end  and  remained  in  the  cavity,  and  it 
seemed  as  if  the  only  way  to  remove  it  would  be  to  pull 
the  tooth.  However,  a  special  extension  was  made  and  fitted 
to  the  magnet  pole.  As  soon  as  the  extension  was  brought 
in  contact  with  the  drill  and  the  current  switched  on,  the 
drill  was  immediately  drawn  out. 
*    •    * 

THE  A.  S.  M.  E.  BOILER  CODE 

One  of  the  most  extensive  undertakings  ever  attempted  by 
an  engineering  society  was  brought  to  a  close  in  February 
when  the  council  of  the  American  Society  of  Mechanical 
Engineers  received  the  report  of  the  boiler  code  committee 
of  that  society.  The  report  contains  specifications  for  the 
construction  of  stationary  steam  boilers  and  rules  for  allow- 
able working  pressures.  The  work  of  its  preparation  was 
begun  nearly  four  years  ago  and  has  since  been  continuously 
under  way  by  the  following  committee:  John  A.  Stevens, 
chairman,  W.  H.  Boehm,  RoUa  C.  Carpenter,  Richard 
Hammond,  Charles  L.  Huston,  Edward  F.  Miller  and  E.  D. 
Meier   (deceased). 

In  the  preparation  of  the  preliminary  draft  of  the  work, 
frequent  conferences  were  held  with  engineers,  manufac- 
turers and  associations  interested  and  a  public  hearing  was 
finally  arranged,  which  took  place  last  September  in  the 
Engineering  Societies  Building  in  New  York  and  was  largely 
attended.  It  is  noteworthy  that  as  a  result  of  these  confer- 
ences and  hearings,  an  agreement  was  reached  upon  uniform 
specifications  for  boiler  steel  and  other  material  and  for 
boiler  tubes;  and  uniform  rules  for  safety  valves,  fire-tube 
boilers,  water-tube  boilers  and  steam  and  hot  water  heating 
boilers. 

At  the  conclusion  of  these  hearings  the  code  was  entirely 
revised  and  brought  up  for  discussion  at  the  annual  meeting 
in  December  where  the  interest  in  the  matter  was  so  great 
that  five  sessions  were  devoted  to  this  subject.  The  many 
suggestions  that  were  there  offered  were  then  digested,  and 
to  facilitate  the  work  and  bring  to  bear  a  still  broader  experi- 
ence and  consequent  authoritative  rendering  of  the  report,  an 
advisory  committee  of  eighteen  prominent  engineers  was  ap- 
pointed to  sit  with  the  regular  boiler  code  committee.  The 
final  work  of  revision  began  on  December  15  and  continued 
without  interruption  until  presented  to  the  council  on 
February  13. 

The  report  has  the  merit  of  being  condensed,  comprising 
only  about  100  pages,  and  it  is  phrased  with  great  care.  It 
is  expected  that  it  will  form  a  model  for  such  states  as  intro- 
duce laws  governing  the  construction  of  steam  boilers,  and 
materially  assist  in  bringing  about  uniformity  of  construc- 
tion along  safe  lines. 
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How  It's  Done 


This  simple  and  efficient  con- 
troller mechanism  gives  full  and 
instant  control  of  the  entire  ma- 
chine, independent  of  the  wheel. 


Single   Point,   One  Hand 

Control  Means  Easy 

Operation 

with  the  result  that  continuous  high 
production  is  assured.  Easy  and 
dependable  control  from  one  point  on 
our  Nos.  10  and  11  Plain  Grinding 
Machines  is  a  feature  appreciated  by 
both  factory  executive  and  operator. 
Are  quality,  accuracy  and  high  pro- 
duction your  requirements  in  grind- 
ing? If  so,  these  machines  can  easily 
meet  them. 


The  Mechanism 
That  Does  It 


Here's  a  picture  of  the  interior 
of  the  speed  case.  The  arrange- 
ment of  the  multiple  friction 
disks,  which  give  a  powerful, 
reliable  drive  at  a  wide  range 
of  speeds,  is  clearly  shown. 


BROWN  &  SH ARPE  MFG.  CO., 

OmCEfl:  20  ynrf  St..  Nrw  Tor».  N.  T. ;  (t.%4  Tli»  Ronnr.  PhlUill-lpllll,  r».:  (IM  n.10  Waahlnflon  niTd..  OillCMa,  111.:  30(1  Ch«nih»r  of  CflmmMr. 
ni<1»..    Ilorh^.t^r.   N.   T.;   Room  4I>  UDWrnlUr  Hlork.  Brrarnw,   N.   T. 

KSPkXSEltTATTVES:  Hnlrt  Mirhlafr7  Cio..  PIttKhargh  r«..  Brl».  P«.;  Curcr  Marhlnrrr  *  Snpplr  Co..  ntldmor*.  Md.;  R  A.  KlnwT  Co..  Clo- 
rlDii.ll.  II..  Initlanapolla.  Ind.:  ParlKr  Tool  «  Bnpplj  Co.,  8an  rranrlaro.  Cal. :  StmnK.  Carllulo  A  llammond  Co..  Clvrpland.  n..  Drtroll.  Mich.: 
Oolrord  Wr1»ht    Marhln^rj   *    Snpplj   Co..    81.    I^jtila.    Mo.;    Prrlnc    Machlnrrj    Co..    Seattle.    Wauli,:    Portland    Machlnerr    Co..    Portland.    Ore. 
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No.  10  Plain 
Grinding  Machine 


Capacity 
To6"Dia.20''  Long 


It  is  Easy  to  Get  Correct  Speeds  and  Feeds 

Did  you  ever  fully  realize  the  value  of  this  feature?  In  your  grinding  depart- 
ment vi^hen  a  man  is  given  a  job  is  he  able  to  get  just  the  combination  of 
vv^ork  speed  and  table  travel  to  give  the  required  finish  and  the  most  profitable 
results?  In  this  respect  our  Nos.  10  and  11  Plain  Grinding  Machines  offer 
important  advantages. 

With  these  machines  there  is  no  temptation  to  allow  a  wrong  combination  to 
stand.  If  the  operator  knows  what  combination  to  use,  it  is  simply  a  matter 
of  reading  plain  figures  on  a  dial.  If  he  doesn't,  it  is  equally  simple  to  try  out 
various  speeds  and  feeds  until  the  best  combination  is  secured. 

The  long  lever  behind  the  controller  mechanism  on  the  left  side  of  the  machine 
controls  the  machine  by  bringing  into  contact  two  series  of  powerful  multiple 
friction  disks.  The  levers  marked  "Head"  and  "Table"  control  the  relation  of 
the  disks  and  consequently  the  speed  of  these  parts.  They  are  independent  of 
each  other  and  any  desired  combination  may  be  quickly  secured.  Changes  are 
gradual  and  not  by  jumps  and  are  indicated  on  the  dial.  Thus  the  machine 
can  be  quickly  set  up  and  the  best  conditions  secured  without  losing  time  or 
spoiling  work. 

We  should  be  glad  to  send  full  details  of  construction  and  operation  of  this 
mechanism.  Find  out  for  yourself  how  these  machines  offer  a  profitable 
solution  of  your  ginnding  problems. 

Write  for  Descriptive  Circulars 


PROVIDENCE,  R.  I.,   U.  S.  A. 

CANADIAN   AGENTS:     The   Canadian   Fairbanks-Morse   Co.,    Ltd..    Montreal,    Toronto,    Winnipeg,    Calgary,    Vanconver,    St.   John,    Saskatoon. 
FOREIGN  AGENTS:    Buck  &  Hickman,  Ltd.,   London,   Birmingham,  Manchester,    Sheflleld,    Glasgow.      P.    O.    Kretsehmer  A    Co.,    PranMnrt,    a/M 
Germany.      V.    Lowener,    Copenhagen,    Denmark,    Stockholm,    Sweden,    Christlanla,    Norway.      Schuchardt   &    Sobntte,    Petrograd,    Russia.      Fenwlck 
Freres  &  Co.,    Paris,   France:   Liege,   Belgium;  Turin,   Italy;   Zurich,   Switzerland;    Barcelona,    Spain.      F.    W.    Home,    Toldo,    Japan.      L.    A.    Vail 
Melbourne,  Australia.     F.   L.   Strong,  Manila,   P.   I.  * 

BEAD   PAGB   ST 
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IMPORTANT  PATENT  DECISION 

A  decision  recently  rendered  by  the  United  States  Circuit 
Court  of  Appeals,  at  Chicago,  is  particularly  strong  and  clear 
In  the  expression  of  principles  relating  to  patent  litigation 
and  is  of  considerable  importance.  The  decision  relates  to  a 
tie  plate  for  railroads,  but  the  specific  device  referred  to  is 
of  little  importance.  The  principles  enunciated,  however, 
are  as  follows:  The  court  distinguishes  clearly  between  a 
patentable  combination  and  a  mere  aggregation  of  parts,  but 
confirms  the  practice  of  the  patent  oflice  in  sustaining  patent 
claims  "on  the  theory  that  it  is  sufficient  If  the  elements  are 
associated  in  a  unitary  structure  and  there  cooperate  to  pro- 
duce either  a  new  mode  of  operation  or  a  new  result,  or  the 
old  result  In  a  modified  and  Improved  way." 

Another  interesting  point  emphasized  by  the  court  is  that 
If  a  large  and  important  business  has  grown  up  based  on  the 
invention,  it  is  evident  that  the  inventor  has  discovered  a 
need  and  fills  it  by  his  inventive  talent.  "The  last  mentioned 
fact  (the  instant  and  large  demand  for  the  patented  article) 
might  also  be  taken  as  sufficient  to  evince  the  novelty"  of 
the  device,  the  patent  rights  of  which  are  questioned,  be- 
cause otherwise  no  one  would  probably  have  ventured  to 
trespass  upon  the  patent  rights,  "If  they  could  have  found 
upon  the  public  common  what  would  serve  their  purposes." 
In  commenting  upon  the  fact  that  the  Invention  was  ex- 
tremely simple  and  that  this  militated  against  the  claim  of 
the  invention,  the  court  said:  "In  an  old  and  well  developed 
field  the  apparent  simplicity  of  a  new  device  Is  often  the 
highest  evidence  of  inventive  genius.  So  far  as  human  minds 
are  able.  Judges  should  exclude  from  view  the  disclosure  of 
the  patentee,  should  regard  the  patentee's  problem  as  of  a 
time  antedating  the  application,  and  should  therefore  not  too 
readily  accept  the  ex  posto  facto  wisdom  of  the  bystander. 
Prior  art  structures  are  to  be  examined  in  view  of  the  pur- 
poses and  laws  of  such  structures.  It  Is  not  enough  that  a 
prior  art  device  approach  very  near  the  idea  of  the  patent  in 
suit;  it  must  so  clearly  disclose  the  Idea  that  it  would  be 
apparent  to  a  mechanic  of  ordinary  Intelligence  who  was  not 
examining  the  device  for  the  purpose  of  discovering  in  it  the 
idea  of  the  patent;  for,  if  he  already  had  that  idea,  he  would 
not  be  getting  It  from  the  prior  art  device,  but  from  his  own 
imagination  or  some  other  source." 

The  most  Interesting  part  of  the  decision,  however,  is  that 
it  refers  to  the  fact  that  the  building  up  of  a  business  on 
the  basis  of  a  patent  which  is  not  challenged  before  the  busi- 
ness has  been  built  up  and  proved  successful  is  a  strong  evi- 
dence of  the  validity  of  the  patent.  "A  patent  Is  a  contract 
between  the  government  on  behalf  of  the  people  and  the 
patentee.  The  grant  of  a  patent  might  have  been  made  con- 
clusive evidence  of  its  validity  except  against  suits  by  the 
government  for  fraud  or  mutual  mistake  in  the  issuance. 
But  the  fact  that  certain  defenses  are  left  open  to  the  Indi- 
vidual should  not  make  us  lose  sight  of  the  nature  of  the 
presumption  that  attaches  to  the  grant.  Not  merely  has  the 
application  been  examined  on  behalf  of  all  the  people  by  ex- 
perts who  have  access  to  all  the  prior  patents  and  publica- 
tions of  the  world;  not  only  has  the  applicant  spent  bis  time 
and  invested  his  money  in  procuring  the  patent;  but  in  most 
of  the  Important  cases  the  patentee  and  those  working  under 
bim  have  Invested  very  large  sums  In  buildings  and  ma- 
chinery and  have  expended  other  large  sums  and  put  in  great 
energy  and  effort  to  build  up,  by  advertising  and  salosman- 
Bblp,  a  profitable  business.  And  this  Is  done  before  anyone 
challenges  the  presumptive  validity  of  the  patent.  Courts 
therefore  should  not  view  the  application  as  of  the  date  of  Its 
filing  and  constitute  themselves  into  a  board  of  reviewing 
examiners  and  on  nicely  balanced  considerations  find  that  the 
patent  office  examloerB  were  in  error;  but  they  should  con- 
sider the  patentee's  equities  in  his  business,  which  has  de- 
veloped under  the  presumptive  validity  of  the  patent,  should 
give  heed  to  the  place  achieved  by  the  patented  article  In  the 
field  of  the  practical  art  since  the  date  of  the  patent,  and 
should  therefore  decline  to  sustain  the  defense  of  non-Inven- 
tion and  to  strike  down  the  patent  and  the  business  built 
upon  It  unless  that  defense  baa  been  established  beyond  a 
reasonable  doubt 


FORD   PROFIT-SHARING  PLAN 

In  testifying  before  the  Federal  Commission  on  Industrial 
Relations,  Henry  Ford  of  the  Ford  Motor  Co.,  Detroit,  Mich., 
gave  a  complete  statement  of  the  rules  governing  the 
profit  sharing  plan  inaugurated  by  the  company  a  year  ago. 
In  the  first  place,  he  stated  that  the  regular  wages  received  by 
the  men  working  in  the  Ford  plant  were  about  15  per  cent 
above  the  usual  wages  paid  for  similar  services  by  other 
manufacturers.  In  addition,  anyone  who  qualified  under  cer- 
tain rules  was  entitled  to  a  certain  part  of  the  profit  so  that 
the  minimum  daily  income  under  the  plan,  wages  plus  profit, 
would  be  $5.  The  profit  sharing  rate  which  is  added  to  the 
wages  Is  so  arranged  as  to  give  to  those  receiving  the  lowest 
daily  wage  the  largest  proportion  of  the  profits.  For  ex- 
ample, a  man  receiving  34  cents  an  hour  receives  a  profit  of 
281,^  cents  an  hour  in  addition,  making  a  total  income  of  $6, 
while  a  man  receiving  as  his  regular  wage  54  cents  an  hour 
receives  a  profit  sharing  rate  of  21  cents  an  hour  only,  mak- 
ing the  total  daily  Income  $6.  The  working  day  has  been  re- 
duced to  eight  hours  (Instead  of  nine),  the  week  now  con- 
sisting of  forty-eight  hours.  The  wages  and  the  profits  are 
paid  in  currency  every  two  weeks. 

Those  qualified  for  participation  in  the  profits  are  of  three 
classes:  (1)  married  men  living  with  and  taking  good  care 
of  their  families;  (2)  single  men  over  twenty-two  years  of 
age  who  have  proved  to  be  of  thrifty  habits;  (3)  young  men 
under  twenty-two  years  of  age  and  women  who  are  the  sole 
support  of  some  next  of  kin.  In  order  to  be  entitled  to  profit 
sharing,  six  months'  employment  with  the  company  la 
required. 

•  •     • 

Representative  E.  B.  Follette  has  Introduced  a  bill  In  the 
Michigan  legislature  to  limit  the  prices  charged  for  repairs 
of  automobiles  and  farm  implements.  He  made  the  state- 
ment that  these  concerns  charge  a  profit  of  from  500  to  1000 
per  cent,  and  that  the  customer  Is  helpless  once  having 
bought  and  paid  tor  a  machine.  The  bill  provides  that  the 
manufacturer  of  machinery  shall  file  with  the  secretary  of 
state  a  schedule  of  prices  on  each  type  of  machine  sold  tmd 
the  costs  of  the  component  parts  of  the  machine  sold.  The 
secretary  of  state  will  be  empowered  to  refuse  to  accept  this 
schedule  if  the  total  cost  of  the  various  parts  exceeds  by 
more  than  25  per  cent  the  cost  of  the  assembled  machine. 
If  the  manufacturer  should  Insist  on  selling  goods  without 
registering  such  a  schedule,  he  will  be  liable  to  a  fine  of  not 
more  than  $1000,  or  Imprisonment  for  not  more  than  six 
months,  or  both. 

•  •     • 

Not  less  than  fourteen  eight-cylinder  cars  were  shown  at 
the  Chicago  Automobile  Show  and  several  other  manufac- 
turers have  announced  their  intention  of  entering  this  field. 
There  is  no  doubt  in  the  minds  of  many  automobile  engineers 
as  to  whether  this  eight-cylinder  fad — as  it  is  termed  by 
many — will  last.  Although  no  definite  announcements  have 
been  made  as  yet,  it  is  known  that  several  makers  contem- 
plate bringing  out  a  twelve-cylinder  model,  It  having  been 
stated  by  one  company  that  If  the  public  demanded  a  twelve- 
cylinder  car,  this  company  was  prepared  to  furnish  It.  At 
the  present  time  there  Is  but  one  twelve-cylinder  car  made, 
this  being  a  racing  model  of  the  "Sunbeam,"  a  British  make, 
which  took  part  In  the  Indianapolis  races  last  year. 

•  •     • 

The  patent  suit  brought  against  the  B.  F.  Sturtevant  Co. 
of  Boston  by  the  Sirocco  Engineering  Co.,  which  has  been  In 
the  courts  for  the  past  six  years,  has  Just  been  decided  by 
the  United  States  Circuit  Court  of  Appeals  for  the  Second 
Circuit  in  favor  of  the  Sturtevant  Co.  It  was  claimed  that 
the  Sturtevant  roulttvane  fan  Infringed  the  Sirocco  0}.'8 
patents,  and  In  the  lower  court  this  claim  was  sustained.  The 
Court  of  Appeals,  however,  reversed  the  former  decision  and 
held  that  there  was  no  Infringement.  The  Court  of  Appeals 
further  decided  that  the  Sirocco  patents  In  suit  were  void 
In  view  of  the  development  of  the  fan  building  art  prior 
to  the  alleged  inventions  upon  which  these  patents  were 
based. 
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Output  1000  per  Hour 


These  pieces  are  water  meter  parts.  The  milled  sections  are 
1%"  long  by  lYs"  wide  over  all.  Enough  stock  is  removed  to 
clean  up  each  surface  and  give  a  flat  bearing. 

The  Metric  Metal  Works  finishes  1000  pieces  per  hour  on  the 
Cincinnati  No.  2  Vertical  Cone  with  this  special  circular  milling 
attachment.  The  parts  are  automatically  clamped  and  released. 
The  operator's  energy  is  confined  to  continuously  inserting  and 
removing  pieces.  He  need  not  move  from  his  seat  for  a  single 
adjustment. 

The  Metric  Metal  Works  is  one  of  the  many  customers  for  whom 
we  are  saving  time  and  money  in  their  milling  department.  May 
we  add  you  to  the  list?    ''Cold  Chips"  gives  details. 


THE  CINCINNATI  MILLING  MACHINE  COMPANY 

CINCINNATI,  OHIO,  U.  S.  A. 
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THE   SUBMARINE   BATTLESHIP 

The  ultimate  development  of  the  submarine  war  vessel  ap- 
parently means  the  doom  of  the  modern  battleship,  but 
though  the  present  type  of  submarine  seems  to  be  the  invinci- 
ble enemy  of  the  battleship,  its  offensive  powers  are  limited 
to  the  destruction  of  ships;  it  is  powerless  to  act  against 
land  fortifications.  Does  this  mean  that  the  battleship  of 
the  future  will  be  a  vessel  that  can  be  submerged?  Will  it  be 
equipped  with  heavy  guns  and  turrets  so  it  will  be  able 
to  destroy  land  defenses  as  well  as  to  hide  beneath  the 
waters  and  to  creep  up  to  an  enemy  unseen  and  unfelt  until 
the  deadly  torpedo  is  launched?  If  the  present  type  of  bat- 
tleship is  costly,  what  will  be  the  cost  of  the  submarine  type 
weighing  30,000  tons  and  capable  of  ranging  5000  miles  from 
its  base  of  supplies?  Diesel  engines,  oil  fuel  and  apparatus 
for  extracting  oxygen  from  sea  water  would  mean  almost  un- 
limited submergence  and  freedom  of  movement.  Turrets 
that  withdraw  snugly  into  the  shell  present  no  insuperable 
difficulties  of  construction.  Given  unrestricted  resources,  the 
possibilities  of  the  war  game  are  unlimited. 


PERSONALS 

L.  H.  Mesker  Is  now  connected  with  the  sales  department 
of  Kearner  &  Trecker  Co.,  Milwaukee,  Wis.,  and  will  act  as  Its 
representative  in  the  state  of  Ohio. 

James  D.  Wilson,  former  president  and  general  manager 
of  the  Montague  Iron  Works  Co.,  Montague,  Mich.,  and 
Martin  Hausler  of  South  Chicago,  111.,  have  taken  over  the  In- 
terests of  the  Montague  Iron  Works  Co.,  and  will  continue 
the  business  along  the  same  lines  as  in  the  past. 

M.  A.  Sherritt,  for  several  years  associated  with  Manning, 
Maxwell    &    Moore,    Inc.,    as    manager    of    the    Philadelphia 


branch,  resigned  his  position  to  become  vice-president  and 
general  manager  of  Sherritt  &  Stoer  Co.,  Inc.,  Finance  Bldg., 
Philadelphia,  Pa.,  dealer  in  machine  tools,  railway  and  ma- 
chine shop  equipment. 

David  A.  Wright,  for  several  years  connected  with  the 
Yale  &  Towne  Mfg.  Co.,  as  district  manager  in  the  West,  has 
gone  Into  business  for  himself  and  opened  an  office  as  manu- 
facturer's agent  at  140  South  Dearborn  St.,  Chicago,  111. 
Mr.  Wright  is  specializing  on  labor  saving  and  pneumatic 
machinery,  cranes,  hoists  and  trolley  systems. 

Guy  E.  Marion,  secretary-treasurer  of  the  Special  Libraries 
Association,  has  severed  his  connection  with  Arthur  D.  Little, 
Inc.,  chemists,  engineers  and  managers,  93  Broad  St.,  Boston, 
Mass.,  where  he  has  been  located  for  the  last  five  years  in 
charge  of  their  information  department.  Mr.  Marion  will  de- 
vote himself  to  the  organization  and  development  of  special 
libraries,  or  information  departments,  in  business  houses,  In- 
dustrial plants,  etc.  He  occupies  offices  in  the  Tremont 
Bldg.,  Boston,  with  Warren  H.  Manning,  landscape  designer. 

The  machinery  trade  will  be  much  interested  in  the  an- 
nouncement of  Walter  L.  Clark's  retirement  from  the  Nlles- 
Bement-Pond  Co.,  followed  a  week  later  by  the  news  of  his 
connection  with  the  important  banking  house  of  J.  P.  Morgan 
&  Co.  On  February  1,  Mr.  Clark  resigned  as  vice-president 
and  sales  manager  of  the  big  machinery  house  at  111  Broad- 
way with  the  intention  of  giving  up  active  work,  but  his 
retirement  was  quickly  followed  by  an  offer  from  J.  P.  Morgan 
&  Co.  of  such  a  character  that  he  decided  to  accept  it. 
His  connection  with  the  banking  house  is  in  a  consulting 
capacity  in  the  firm's  newly  organized  department  for  pur- 
chasing machinery  and  war  materials  for  the  British  Govern- 
ment, the  bankers  acting  as  representatives  of  Great  Britain 
in  this  country.  They  are  fortunate  in  being  able  to  secure 
the  services  of  a  man  and  executive  so  widely  known  and 
so  thoroughly  experienced  in  the  mechanical  field.  Mr.  Clark 
was  for  thirty-one  years  in  the  machine  tool  field — with  the 
Niles  Tool  Works,  Hamilton,  Ohio,  and  with  the  Niles- 
Bement-Pond  Co.  as  vice-president  since  the  formation  of  the 
concern  in  1901. 


COMING    EVENTS 

April  12-IS. — Annual  convention  of  the  National 
Metal  Trades  Association.  New  York  City.  Hotel 
Astor,  headqaarters.  H.  D.  Sayre,  secretary, 
I'coplea    Gas    Bldg..    Chicago.    111. 

April  ti-Uxj  1 Second   Efficiency   BxpoalUon   at 

the  Grand  Central  Palace,  New  York  City.  Or- 
ganized by  the  Efficiency  Society,  Inc.,  41  Park 
Row,  New  Tork  City. 

Hay  20-21 — Spring  convention  of  the  National 
Machine  Tool  Builders'  Association  at  Atlantic 
City.  Marlborongh-Blenhelm  Hotel,  headquarters, 
rharlea  E.  Hlldreth,  general  manager.  Worcester, 
Mass. 

Jnae  8-11. — Third  annual  convention  of  the  Na- 
tional AsBOciatloQ  of  Corporation  Schools  at 
Worcester,  MasR.  H.  W.  Dunbar,  general  cbair- 
mao  y>f  the  conrention  committee,  Norton  Co., 
Worcester,   Mass, 

Jane  9-11. — Annual  convention  of  the  American 
Railway  .Master  Mechanics  Association,  Atlantic 
City.  .N.  J.  J.  W.  Taylor,  secretary,  Karpen 
Bldf..  Chicago,  111. 

June  14-16. — Master  Car  Builders*  annual  oon- 
Tentloo.  Atlantic  City,  N.  J.  J.  W.  Taylor,  secre- 
tary. Karpen  Bldg..  Chicago,  in. 

Jnna  19-26. — Annual  convention  of  National 
Graphic  Arts  Exposition  Id  the  Coliseum.  Chicago, 
in.  Puhlli-lty  mansger,  A.  I).  V.  Storey,  National 
Bipo«ltlon   Co..   200  Fifth   Are..    New   Tork   City. 

July  1921. — Seventh  annual  convention  of  the 
American  Railway  Tool  Foreman's  Association. 
Chicago.  Ill,  Hotel  Sherman,  headquarters.  Owen 
D.  Ktnsey.  secretary  and  treasurer.  7228  Rldge- 
land  Ave..  Chicago.  III. 

Aurnat  17. — Annual  meeting  of  the  International 
Railroad  Blai-kamlths'  Assoclstton.  Philadelphia. 
Pa.  A.  I..  Woo<Iworth.  secretary-treasurer.  0.  H. 
A   D.   Railway.   Uma.   Ohio. 

8«pt<ink«r  9-11 — .Iweillsh  engineering  coaventloo 
In  the  United  States;  meeting  In  Chicago.  Secre- 
tary. Eastern  orgsnlxatlon  committee.  E.  Oberg. 
isa  (Wth  St..  Bmoklyti.  N.  T.;  secretary  Western 
organliallon  committee.  C.  O.  Axell.  Ml  Olty  Hall 
Square    Bldg..   Chicago.    III. 

SOCIETIES.   SCHOOLS    AND 
COLLEGB» 

Pratt  laaillnt*.  Brooklyn.  N.  T..  annoancm 
that  Wednesday  evening.  March  10.  will  be  ob- 
served  as  "Visitors'  NIchI"  In  the  School  of 
Hrienee  and  Tfchnology.  and  the  shops.  la>>orslorln 
ami  drswlng  roooM  will  be  open  to  the  public.  All 
persons  Interested  In  lodnstrial  education  will  be 
given  an  opportunity  not  only  of  viewing  the 
strideots  at  work  In  the  various  rounies.  bnt  also 
of  InsfwetlDg  both  the  results  and  farllltles  of  lbs 
lostltDl*    for    Industrial    training. 


NEW  BOOKS  AND  PAMPHLETS 

Bulletin  of  the  Bureau  of  Standards.  1ST  psges, 
7  by  ID  inches.  Published  by  the  Department 
of  Commerce.   Washington.   D.   C. 

Annual  Beport  of  the  Director  Bureau  of  Standaida. 
99  pages.  6  by  9  inches.  PublLshed  by  the 
Department  of   Commerce.    Washington.   D.   C, 

Morris  Flan  of  Industrial  Loans  and  Inveatmenta. 
68  pages.  6  by  9  Inches.  Published  by  the 
Industrial  Finance  Corporation,   New  York  City. 

Induatrial  Arts  Index,  1914,  Indited  by  Marlon  B. 
Potter  and  Louise  D.  Teioh.  434  pages.  7  by 
10%  Inches.  Published  by  II.  W.  WUson  Co., 
White  Plains,    N,    Y. 

Ueasnrement  of  Time  and  Testa  of  Timepieooa,  39 
pagee.  7  by  10  inches.  Published  by  the  De- 
partment of  Commerce.  Washington,  D,  C,  as 
Circular  of  tbe  Bureau  of  Standards  No,   51. 

National  Standard  Hose  Couplings  and  Fittings  for 
Public  Fire  Berries.  23  pages.  7  by  10  Inches. 
Published  by  the  Department  of  Commerce. 
Washington.  P.  C  as  Circular  of  the  Bureau 
of  Standards  No.   50. 

Hydration  of  Portland  Cement.  By  A.  A.  Klein 
and  A.  J.  Phinips.  71  pages.  7  by  10  Inchea. 
Published  by  the  Department  of  Commerce, 
Washington.  D.  C.  as  Technologic  Paper  of  the 
Bureau   of  Standards    No.    43. 

Studies  on  the  Silver  Yoltamater,  By  O,  A.  Rulett 
and  (1.  W.  VInnl.  18  pages,  7  by  10  Inches, 
Published  by  the  Department  of  Commerce, 
Washington.  D  C.  ss  Sclentlflc  Paper  of  the 
Bureau  of  SUndards  No.   240. 

Analyais  of  Coal  with  Phenol  as  a  SoWant.  By 
S.  W.   Parr  and  H.  F.   Hndier.     41  pagea.  S  by 

9  Inches.  Published  by  the  ITnlverslty  of 
Illinois  nnglneerlng  Kiperlment  Station.  Urbana. 
111.,  as  Bulletin   No.  76.     Price.  2S  cents. 

Absorption.  Reflection  and  Dispersion  Constants  of 
Quarti.     By    W.    W.    Coblenta.      11    psgee.    7    by 

10  Inches.  PubllBhe<l  by  the  Department  of 
Commerce.  Washington.  D.  C.  as  Sclentlflc 
Paper  of   the    Bureau  of  Standards    No.    '^37. 

Electrical    Resistance    and    Critical    Ranges    of    Purs 

Iron.      By    O.     K.     Burgess    snd    1.     N.    Kellberg. 

14    psges.    7    by    10    Inches.       Published    by    the 

Department   of   Cnmmerce.    Washington.    D.    C. 

as  Sclentlflc   Paper  of   the   Bureau   of  .sundatrls 

No.   2M. 
Dirsot*readlng      Instrument       for       Measuring       the 

Logarithmic    Decrement    and    Wave    Length    of 

Electro-magnetic      Waves.        By      Frederick      A. 

Kolster.      .14   pages.    7   by    10   Inches.      Pnbltsbed 

by    the    Depsrtment   of   Otmmerce.    Wsshlngton. 

I>.    0.    as    Sclentlflc    Psper    of    the    Bureau    of 

Rtsndsrils    No.    2,1R. 
Charaoteriatio      Equations      of 

Lamps    and     Their    Appll( 

malic   Photometry.      Il.v    O 
Skngland. 


Lubrication  of  tbe  Motor  Car  Chassis.     Chart  pub- 

ILshed  by  Norman  W.  Henley  A  Son.  New  York 

City.      Price.    25  cents. 
Tbi*  chart  abows   a   plan   view  of  a   typical  six- 
cylinder  chassis  of  standard  design.     All  parts  that 
demand  oil  are  clearly  Indicated.     It  is  a  practical 
chart  for  all  Interested  in  motor  car  maintenance. 
Mechanical  World  Pocket  Diary  and  Year  Book  for 

1916.     S.-!©    pages.    4    by    6    inches.      Illustrated. 

Published   by    Emmott  A   Co.,    ltd..    Manchester. 

England;    distributed    Is    the    United    Statea    by 
3,   Remington  Co.,   Baltimore.   Md.     Price, 
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nts. 


Tungsten  Filament 
ilien     In     Heterochro- 

W  MIcI.llekauir  and 
■".     7    by     10    Inches. 


l-iihllsbed     by 
Washington.    P.    C. 
HnrMu   of   Mlsnilsrri 
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Sclentlflc   Paper  of   tba 


This    well-known    compilation   of   useful   engineer- 
ing   rules,    tables,    formulas    and    data    baa    been    la- 
sued     consecutively     for    twenty-eight    years.      The 
book    treats    of    stesm    and    steam    engines,    steam 
turbines,     condensers,    gas    engines,    gas    producers. 
t>ollers,    materials    for   construction,    shafting,    fear- 
ing,    machine    shop    practice,     belting,     bydranllcs. 
weights    and    measures,    logarithms,    trigonometrical 
tables,  etc.     A  diary   for  every  day  In   tbe  year  is 
also    included,    and    a    complete    index    makes   refer- 
ence   to  the    matter    contained    convenient. 
Outlines   of  Lessons,     Bulletin    No.    10  of   tbe   Wis- 
consin   State     Board    of     Industrial     Bdncttioo. 
containing    proceedings    of    the    Conference    and 
Institute  of  Teschers  held  at  Milwaukee.  Wla., 
September    2-4.      377    pages.     6    by    9    Inches. 
Pabllsbed    bv    the    Wisconsin    State    Board    of 
Industrial    Education.     Madison.    Wla. 
Tbia    bulletin    should    be    of    general    Interest    to 
superintendents     of     industrial,     commercial,     con- 
tinuation   and    evening    schools,    as    It    cootaina    tba 
sutllnes    of    les-sona     in     English,     hygiene,     safety, 
shop     drswlng.     mechanical     drawing,     shop    mathe- 
matics,    appllcfl     mathematics,     shop     coostmctloo, 
cooking,    bookkeeping,    sborthsnd.    buslneea   practice, 
practical     art.      typewriting,     printing,     advertlslnf. 
commerrlsl     sctlvltles.     etc..     for     appreoticee     and 
boys   snd    girls    In    various    grsdes. 
Mechanical   World   Electrical   Fockat  Book  for  1915. 
240    psges.    4    by    6    Inches.       129    llluatratlons. 
Published  by   Emmott  A   Co..   Ltd..   Mancbeater. 
England.      Distributed    In    the   United    SUtea   by 
Norman.   Remington  Co.,  Baltimore.  Md.    Price. 
RO  centa. 
The    Improvements    In    tbe    present    Issue    ef    tbl« 
hanillHHik    pertain    largely    to    the    revision    and    ex 
panslon    of    several    of    the    sections.      Many    ne\v 
features    have    also   been    introduced:    for    example, 
a     section     on     electric     clrcult-s     and     switching     \* 
now    Inrtudeil.    ss    well    ss    matter   on    synchroolstng 
and     phasing  nut.       The     section     on     electricity    on 
shlpt>oard    has   been    re  written    and   considerably   ex 
(ended,    and    the    matter    Ireoling   of    electric    lamps 
snd   electric  light    has   beei.    l.nuighl    up   to  date. 
Drake's     Telephons     Handbook.       Itv      David      Penn 
Moreton.      286    pages.    4<4    by    0\    Inchea       161 
lllostrstlons.     Published   by   Frederick  3.    Drake 
A    Co..    Chicago.    III.      Price.    II. 
In     this     volume     the    author    has    endeavored     to 
cover    the    Held    In    such    a    way    that    the   book    will 
prove    of    value    to    all    Interested     In     tbe    various 
phases  of   the    telephone    Industry.      The   material   Is 
divided     Into    ten     chspters    on     tbe    following    sub- 
jects:      RIertrlcal     CIrcuIla    and     Electrical     Units; 
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It  is  Fashionable  Just  Now  to  Talk  About  "SERVICE," 
But  "Actions  Speak  Louder  Than  Words" 


THE  "PRECISION 


yy   BORING 

DRILLING  and 
MILLING 


MACHINE 

ACTS 


Here  is  what 

another     of 

our  customers 

says: 

"The  Lucas 
is  the  one 
faithful  ma- 
chine in  the 
shop;  no 
trouble  in  9 
years  of  ser- 
vice." 


This  Is  REAL  "SERVICE,"  Isn't  It? 


If  You  Are  Using  A  Sledge 

to  drive  bushings  into  holes  and  straighten  things, 
or  even  pound  a  broach  through  a  hole,  you  need  a 

LUCAS 
Power  Forcing  Press 

which  you  are 

Paying   for  Anyhow 

(in  higher  cost  of  hand  work),  so  why  not  have 
something  to  show  for  your  money?  It  can  be  fur- 
nished with  a  ratchet  pressure  holding  attachment 
for  stacking  armature  and  transformer  plates,  etc. 


Lucas  Machine  Tool  Co., 


NOW  AND 

.ALWAYS  OF> 


Cleveland,  0.,  U.S.  A. 
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Clrcnlar  rtow-    thoroughly.     The  "Perfect  Handle"  ecrewdrlv 


MacDeUsm.    Electroc.gnetlan.    and    ElectromagneOc  Ajax  Mfg.   Co..   CleTeland.   Ohio.     Clrcnlar  ahow-  thoroughly      ^he  "Perfect  Handle     acrewarner... 

Ind^Uon-     Batteriea:     AltemaUngcurrent     Circuit.  Ing   how   It   is  possible  to  gather   proata   from    the  be    suppUed    with    «hree    bits.      When    equlppod    in 

ndScUnce   ^d^pacltj:    Measurem«.t   of    Resist-  s,rap  pile  by  the  use  of  AJai  reclaiming  rolls  that  «l"«  J^^-^  «"^-«    "",  */   "Sin" "   sirew^^ver 

ance    and    Capacity,     and    location    of    Fault,  _ln  roll    round,    sguare    or    Bat    bar,    from    lowpriced  »-  "»  .!rilt  t '.l,  1' wl^.^^M  slellis     Pa. 


Circuits;     Sound:     Magneto     Telephone     Instruments    scrap 

and    Magneto    Systems:    Common    Battery    Systems: 

Construction       of       Telephone       Lines:       Telephone 

Troubles   and    Flow   to  Find   and    Remedy   Them. 

InatalUng  Efflciency  Methods.  By  C.  B.  Knoeppel. 
258  pages.  7  by  10  Inches.  08  Illustrations, 
charts  and  diagrams.  Published  by  the  En- 
gineering Xfagailne.  New  York  City.  Price.  %3. 
la    this   l>ook    which    forms    the   latest    addition    to 

the     Engineering     Magazine's     Works     Management     for  dii'  sinking. 

Library,    arc  described    the  methods   to  be   employed    -"^low   twospind 

to    Increase    efflciency    of    the    manufacturing    estab-        American    Pulley    Co.,    Philadelphia 

Uahment.   and   bow   they  may  be  put  Into  practical    Inr    advertising     "American"     pulleys 


Harrison  Safety  Boiler  Works,   Pblladelpb 
Dillon    Electric    Co.,    Canton.    Ohio.      Circular    on     Catalogue     on     "Cochrane"     multlport     Talve*.     de- 
the    Dillon    electric   grinder,    made    for    110   and    220    scribing  multlport  valves  Intended  for  back  Pressure 
volts    direct    cnrrent,    and    110.    220.    440    and    RM    relief 
volts.     60    cycles,     alternating     current,     one-,     two-     tlon 


d    threepha 

Stow   Mfg.    Co.,   Blnghamton,    N.    T.      Bulletin   54. 

nstratlng    Stow    suspended     type    direct-connected 

111.    buffer    or    grinder.    Stow    general    utility    tool 

Irilllng.   bulling,   grinding,   etc.,   and 

drill. 


Pa. 


Clr 


The     stock 


service.    How   service  In   connec- 

._ _  _.ijied  flow  turbines  and  check  ralve  ser- 

.Ice  with  bleeder  or  extraction  turbines.  In  ad- 
dition to  the  descriptive  and  tabular  matter,  the 
iKKik  contains  numerous  diagrams  and  layouts  as 
well  as  data  on  the  effects  of  air  In  condensers  and 
on   turbine   performance. 

Buffalo  Forgo  Co..  Buffalo.  N.  T.  Catalogue  201 
dealing  with  "Niagara  Conoldal"  fans.  These  fans, 
i>isides  having  all  the  advantages  of  the  mulH- 
hladc     tvpe    In    respect    to    high    operating    speeds. 


glneerlng    Magazine,    and    Its    contents    by    chapter    pivd.,    Chicago.    III.      "Eye    Comfort,"    a    monthly 
heads    are    aa    follows:      The    Conditions:    The    Pre-     pnbllcatlon    treating   of    proper    methods    of    lllumin 


llghtlnc  fixtures  marketed   by   this  fl 

Gas  Engine  &  Power  Co.   niul   Charles  L.   Seabury 


Umlnary  Investigation;  The  Conclusions;  Resnlta 
•nd  Objections;  The  Self-Eiamlnatlon  and  De- 
cision; The  Business  Analysis;  The  Diagnosis; 
Prescribing  the  Treatment;  The  Engineer.  The 
Management  and  the  Men;  The  Time  Study:  The 
Planning    Department — Analysis    and    Material    Con- 

£".VhlnT?;:    ^^Kr'r^a„rg"Tpa';^en.-Auyma;j    fnsJruClons  for  the  operation  and  care  of  "Se.bury 
DeXs?    Standardizing     the     Working     Conditions;     waiter   tube   bollers^are  ^Iven 
Standardizing    the    Operations;    the    Bonus    Plan    or 


„..,.    In    proportion    to    the    total    pressure    with 

...ultl-blade   fans  than   \rHb   the  older  typea  having 

tlon.    and    describing    the    "Eye    Comfort"    Indirect     j^.^,.  (,igje5_ 


Aj»x    Mfg.    Co.,    Cleveland.    Ohio.      Clrcnlar    de- 
voted    to     AJai     taper     forging     rwlls,     which     ir* 


list    of    the    "Anderson" 


Wage    Payment:     The     Efflciency     Clearing     House;     Marquette     Bldg^.     Chicago. 
Manufacturing  Costs.  PfJ"" 

Offlclal   Proceedings   of   the    American   Railway   Tool 

Foramaa*!    Association.      145    pages. 

Inches.       Illustrated.       Published     by 

elation.      A.    U.    Davis,    secretary-trea 


&   Co.,    Morris   Heights.    New    York   City.     Catalogue    adapted   for   the  rapid  and  economical  production  of 
on    the    "Senbury"    water   tulie   boiler   for   stationary     forged     taper     pieces.       These     machines     are     very 
ne    service.      Details    of    coostractioo    and    rigidly    constructed    and    all    gears    are    enclosed    In 
...i„.,  .„j  .».»  »»  .•o..K„„r"    g„jrjg       son,p    of    the    forgings    that    can    be    pro- 
duced on  these  taper  forging  rolls  are  pictured  as  » 
Adjustable    Ratchet    Wrench    Co.,     Room    A    ICil     suggestion    of    the     possibilities    of    the 


chlnea; 

Circular    giving    these    are    brake    levers,    brake    shoe    keys,    trolley 

[IJustable    ratchet     poles,    drag    bars    for    agricultural    Implements,    seat 


"Z./s*    "   ''  °'°''*'  '"  "■•   *■  ""^  10-Inch  sizes 

Boston  Gear  Works,   Norfolk  Downs.  Mas: 


sprmgs, 
etc. 


vcdge: 


ship  liners,    tapered   tubes,    tongs 


Pin 


St..  Ma 


Ga. 


The  offlclal  proceedings  comprise  the  papers  pre- 
aented  at  the  sixth  annual  convention  held  at  th« 
Hotel  Sherman.  Chicago.  July  20  22.  1914.  as  fol 
lows:  "Standardization  of  Reamers  for  Locomo- 
tlTe  Repair  Shops."  by  C.  A.  ShnlTer.  E-  .T. 
McKernan.  J-  T.  Mauger.  W.  J.  Eddy  and  J.  E, 
Dosser:  "Toolroom  Grinding."  by  E.  B.  Purchas, 
W.  C.   niebert.  J.  C.   Bevelle.  Owen  D.  Klnsey  and    factnred    In    tb 


Ajax  Mfg.    Co..   Cleveland.    Ohio.     Catalogue  and 

ference     book     on     AJai     hot     metal-working    m»- 

les.     Among  the  products  of  this  company  are: 

t    and    bolt    headers,    axle    upsetting    machine*. 

eluding    bolt     beading,      upsetting     and      forging     machines, 
gears    as    standard   and  high-speed  bulldozers,   hot  sawing  and 


Thomas    F.    Eaton;    "Safety   as  Allied    to   Grinding    Sons     Co..     England,     working    under 


New 

lOl.'i    catalogue     E8,     listing     the    complete    line    of  chii 
gears   made  by  this   company.     The  company   makes 
a    specialty    of    all    kinds   of   steel    ge 

automobile    differential    and     transmiss.^..    ^._ — .    „      . 

well     as     fan,     cam.     timer     and     pump     gears     for  burring    machines,    universal    forgmg    machin 
engines  pressed    nut    machines,    taper    forging   rolls,    and    re- 
George     W.     Southwick     Co.,     Stan>ford.     Conn,  claiming  rolls.     The  book  '""''"'f'''"',""'""!,'; 
.,_...,.^_      .-      ,„.,„^rt      round      belt      lacing      manu-  as    well    as    the    product    produced    *.'     t^e".    "« 
lean    plant   of   William    Burke  explains    the    points    of    merit    Incorrorated    In    tte 


vith  the  aid  of  detail  views-     The 


Wheels."    by    B-    O.    Williams;    "Machine    Tool    Re 
pairing."     by     J.     B.     Hasty:     "Machine     Repal    . 

Methods  of  Handling,  Records,  etc.."  by  George  great  tensile  strength. 
Tothlll  and  O.  W.  Smith;  "Distribution  of  Tools 
for  Shop  Use,  Arrangement  of  Tool  Racks.  De- 
livery of  Tools."  by  Henry  Otto.  W.  E.  Ross, 
and  J.  T.  Fohrman:  "Special  Tools  for  Drilling. 
Reaming  and  Milling."  by  J.  J.  Sheehan.  Thomas 
F.  Eaton.  H.  B.  Miller.  R.  Dolensky.  W.  I,. 
Stephenson  and  W.  E.  Goodwin;  "Special  Dies 
for  Cold  Work — Cold  Punching  Dies,"  by  B. 
Henrlcson  and  John  CIrlch. 
The  Design  of  Steam  Boilers  and  Pressure  Vessels. 

By    George    B.    Haven    and    George    W.    Swett. 

4ie    pages,    n    by    9    Inches.      197    Illustrations. 

Published    by    John    Wiley    &    Sons,    Inc.,    .New     locks    th 

York  City.      Price.   »"  '         " 


anage-     various  designs 

lacing    descriptive  matter  is  clear  and   well   arranged. 

Charles    H.    Besly    *    Co..    120B    N.    Clinton    St.. 

Chicago.    111.      dialogue    on    Besly    patternmakers' 

-   »  .     ^  r.       „   -  .      xt    -ir      •>  II  .1     -loo  n    grinders,    showing   Illustrations  of   these   grinders   in 

Buffalo  Forge  Co.,  Buffalo.   N.  T.     Bulletin  182  B    J       „„„'    ,„  „  number  of  different  plants.     Some  of 

eating    of    the    various    t.vpes    of    Buffalo    blowers     ,,V„   , „,,„     „,,.h   .,   oJInstiihle  work-table. 


the   Important  parts,   such   as  adjustable  work-table. 


and  exhaust  fans  built  for  direct  connection  to  mo.  ^„d,„  ''b„j,  gage." '  sizing  circle  gage,  angle  plate 
tors.  The  line  shown  ranges  from  the  lirge  venti-  ..„.„*  ^i,,,  attachment  etc.  are  shown  In  detail 
lating  and  drying  fans  down  to  the  "Baby  -  ".^.^  g  '"^,e?r  are  made  In  three  types,  with  disk 
„ ,„„„„„  „,  „„,ng  p,<,,„re  booths^^'^^-^^^ffgj,   ^^^    ^„   ,^^^„    ,„    a,a„eter   as   follows: 


Irying  cabinets,  etc.  "rype   A.    with    disk    wheel    and    work-table   on    one 

Doane  Mfg.  Co.,  Boston.  Mass.  Leaflet  on  the  e„d  only;  Type  B  with  disk  wheel  and  work-table 
■Doctor"  ferrnles  and  Ble  handles,  which  are  de-  <,„  i,oth  ends:  and  Type  C  with  disk  wheel  and 
igned  to  meet  the  Increasing  demand  for  a  non- 
plltting  die  handle.  The  ferrule  Is  made  of  heavy 
iresscd  steel,  enlarged  at  the  head,  and  It  firmly 
omlcn  portion  within  the  enlarged  end. 
Into  nince. 


work-table  on  one  end  and  roll  sanding  attachment 
on   the  other  end. 

Chain  Bolt  Co.,  Milwaukee.  Wis.  General  cata- 
logue .W.  dealing  with  elevating  and  conveying 
machinery,     chain     belt,     sprocket     wheels,     trans- 


Wlth  the  idea  of  harmonizing  the  rational  meth-  Willmarth   Tool   Works,    l.'>16   B.   32d    St..    Clevc-  mission    machinery,    etc.,     for    saw    mills,    ceni 

oda  of  theory  and  practice,  the  authors  of  this  book  jan^     ohIo.      Circular   descriptive   of    the    Willmarth  mills,  canning  plants,  power  plants,  sand  and  gravel 

have    sought    to    incorporate    in    Its    pages    the    most  two  foot   radial   drill.      This   machine   is   deslg:ied    to  plants   and   practically    every    line  of  Industry.     The 

direct    procedure    possible    in    the    design    of    steam  withstand    the    strains    to    which    modem    machine  two     chai^    belts     particularly     featured     are     the 

boilers    and    other    pressure    vessela.      The    present  tools    are   subjecte<l    by    high  speed    steels.      It    has  "Griplock"   and    the   "Chabelco"   chain   belU   which 

practice  in  boiler  making  has  been  kept  constantly  the  rigidity  of  an   upright  drill  combined  with   the                                                                       .       _.     -      . 

in  view,  and  wherever  possible  the  results  have  been  flexibility  of   the   radial   type. 
obtained  by  rational  rather  than  by  empirical  meth 


oda.     The  design  of  many  typea  of  boilers  Is  large- 


ly    the    result    of    experience    and    well    established    \^"^ 
precedent,     and     It     is     therefore     hoped     that     the 
definite   program    followed    In   working  out   the   prob- 
lems   contaln'-il    In    the   work   will   be  of   value   not 
alone    to    students,    but    to    all    engaged     In    bolbr 
making    and    design-     The   data    and    constants    as 
anmed    have    been    obtained    from    safe   practice    and 
represent   wide    margins.      The   book    Is   divided    Info 
eight     chapters,     dealing     with     general     principles, 
streaaea   In    pressure   vessels,    fastenings   by    riveted     mod 
Joints,    general    proportions,    design    of   a    horizontal    steel    plate    heating    an 
return   tubular  boiler,   design  of  a  dry  back   Scotch    comparatively    snial' 
bo4ler   with    comhnstloo    chamber   In   shell    extension.     Is    expected    that    ii 
design     of    a     vrtlcal     straight    shell     multitubular     of   fan    will   compel 
holler,   design   of  a   locomotive   type  boiler   for  eon-    blade   fan 
tractors'   use,    and    lank   design. 


Chicago.    111.      Pam 
applle<l    to   engineer 


Felt    &    Tarrant    Mfg 

>    coiiiptome 

Ing     calculations     Inclde 

mechanical,    electrical,    hydraulic    and    mining 
gineers.      architects,      builders,      contractors,      etc. 
Some    examples    of    calculations    that    c<tn    be    ad- 
vantageously  performed    In    the   engineer's  offlce   are 
Included 


designed   for  especially  heavy  work.     The  forme 
Is  made  from  malleable  Iron  and  the  latter  entirely 
of    steel.      The    catalogne    gives    complete    Informa- 
tion  on    the  company's  product   and   Includes   tables 
civil     of  useful  data,   such  as  horsepower  trnnsmitted  by 

eights  of  materials,   weights  of  steel 

foot   of  ronnd   and   square  steel 
nmferences  of  circles,   etc. 
De    Laval    Steam    Turbine    Co..     Trenton.     N.    J. 
Catalogue  of   De    Laval    centrifugal    pumps,    contain- 


cut  gearing,  w-e 
angles,   ^ght 


rs'"i  ^.7i'an^fd;.,s"re  i\  U'^t^.r^r^.  :"a^a.?g*e'"T%errif';:g"iaps'i"''™r-ca^ci;ie: 
,r,".'ron  jrii^pL-'r. ^;,  'pj:^\^:i  - .r-rowrn'r-he-cirt^is'ri^rof rc;%u^';^ 

■1    plate    heating    and     ventilating    fans    with    a    ?""'!._.','"!    Ik.    „,.,iL    K„,_»-n    .h.    lm~.ller 


ntllallng    fan: 

of  radial  blades.  It 
t  cohdlt'ons  this  type 
•tiual  basis  with  multl- 


Brltnln.    Conn.      Cata- 


NBV7   CATALOGUES   AND 
CIRCULARS 

Harrison    Bafaty    Boiler   Works.    Philadelphia.    Pa 


Fafnir    Bearing   Co..    > 
logue     15    on     ball    benrl 
menslons    of    Fafnir    radial    ball    bearing 
rndlal    ball    bearing 
lugs,      self  aligning 


ball    bearings. 


plaining    the    relation    between    the    Impelle 

itlades.     ancles     and     characteristics     are     Included. 

The     text     matter    la    divided    Into    chapters    under 

headings     as     follows:       The     Introduction     of     the 

t'entrlfngal    Pump    and    the    Work    for    which    It    la 

Adapted;     Features    to    be    Considered     In     Selecting 

giving     tables    of    dl-    i',,„irlfugal    Pumping    Euulpment;    The    Use    of    tin 

III    bearings,    two-row    oharacterlsllc     Curve:      Method     of     Testing     Cen- 

If  aligning    radial    ball   hear-     trlfugnl    Pumps:     System    of    Manufacture    for    th« 

>"al    ball    hearings.    |.|.(Hi,„.tion    of     Interchangeable     Parts;     Detail"     -' 


Pamphlet  No    17  on   th-  iv. 

■ysleni    of   soflrnlng    boiler   feed    water. 

Oatler-Hammer     Co.,     Milwaukee.     Wis.      Clrrnla 
of    |iu«i>  loitr/in     Innip    sockets    designed    to    super 


hot  process    '"«•■    >'»"'    ""•"»'    '" 


sede     the 


iTPe 


Cleveland     W'..". 

gearing   sml 

Talede     Seal 
Tole<lo    •pringl.  -^ 
UM   In    rarlorles.    u. 

Allm  Mfg.  Co,. 
"Allen"  safely  .. 
Borkri  head  types. 
Inch  diameter. 

Oat  Fnrinx  *   Po 
*  Co 
II  .r 


Co.,    Cleveland.    Ohio. 

accurately    cut    worm- 

•'on   cases. 

I'll"        Catalogne    on 

dealiTTied     for 

fouO'Irles.    etc, 

l-eafiet     on 

headless    and 


ngneio    type    ball    bear.  |,p,|.n   „„«  Construction  of  Single  stage  and   Mnltl- 

irings.    Iijill    thrust    bearings—  ,,„g,,     i.„n,,„;     The     Speed     Question.     Particularly 

ilf  aligning   type.  Itelating        to'      Steam  Turhlnelirlven        Centrifugal 

D.  *  W.   Fuss  Co.,   Providence.   R.    I.     Catalogue  Pumpa;    Helical   Spee.1    Reducing   Gears;    Motor  and 

on  mngnellc  chucks,  showing  nnl  and  rotary  chucks.  Belt      Orives:      High      Duty      Steam  Turblne-Drlveo 

and     attachments     for    converting    I'at     chucks    Into  Pumps    as    Compared    with     Reciprocating    Pumping 

the    vertical,    taper   or   swlvellng    t.vpes.      A    number  Engines    for   Water   Works   Service:    The    Adaptation 

of    lllnslrations    also    show    the.e    chucks    applied    to  of    Pumps    for    Circulating    Condenser    Water,    Feed- 

n    planer    and    Internal,    surface    and    d'"k    gr'ndera,  ,ng     Hollers    and     Other    Steam     Power     Plant    Ser- 

Price    lists   of    mngnellc    chucks   and    direct  current  »ice:     Drainage    and     Irrigation    Pumps;    Hydraulic 

aeneralors   fftr  operating    them    are    Indudeil  Pressure    and    Elevator    Pumps;    Pumps    for    Marina 

0.n.,.l     Electric     Co,,     S,  l,c .„.|r,     N       Y  ,     an-  I'".      Mining      Service.      Power     Service     and      Hot 

,l„t  Water   and    Urine   Cireulaflon.      Valuabla   UbiM   tnd 
Iso  Included. 

TRADE  NOTES 

Icr.    N.    Y,.    maker    of 
iiM>cIal    machinery,     haa 
e    to   the    Merchants   Machine   Oo. 
Standard  Welding  Co.,  Cleveland.  Ohio,  has  added 
seventy  nine  men    to   the  working   force  of  Its   auto- 
mobile  rim    department.      The   addeil    working    forc« 
will  bring  Ihe  production  of  rims  aliote  normal, 
Elaotric   Controller   *   Mfg.    Co..   Cleveland,   Ohio, 


ilandnrdi».-.I     II" 


charts 


It     'Masda"  lamps  In   Ihe  -.•:,,  40  and  do  wall 
rhich   are  designed    lo  give   grealer  .lownward 
nade    In    sUea    from    Vi    lo    IH     distribution    of    useful    light    than    I«    |H«slMe    with 
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N  NAVAL,  coast  defense  and  artillery  operations, 
several  types  of  explosive  shells  are  used;  the 
chief  ones  are:  the  armor-piercing  shell,  made 
to  pierce  armor  plate  before  exploding;  shells 
exploded  by  means  of  a  timing  fuse;  shells  ex- 
ploded by  either  a  timing  or  percussion  fuse; 
and  shells  exploded  by  percussion  only.  Each  different  shell 
has  some  definite  function  to  fulfill,  and  is  designed  for  that 
purpose.  For  field  or  artillery  operations,  the  shrapnel  and 
lyddite  are  the  two  principal  types  used.  Of  these,  shrapnel 
is  the  most  prominent,  because  of  its  enormous  destructive 
power  and  its  interesting  mechanical  construction. 
Early  Development  of  Shrapnel 
The  shrapnel  shell  was  invented  in  17S4  by  Lieut.  Henry 
Shrapnel,  and  was  adopted  by  the  British  Government  in 
1808.  As  is  shown  at  A  in  Fig.  2,  the  first  shell  was  spherical 
in  shape  and  the  powder  or  explosive  charge  was  mixed  with 
the  bullets.  Although  this  type  of  shell  was  an  improvement 
over  the  grape  and  canister  previously  used,  its  action  was 
not  altogether  satisfactory,  as  the  shell,  on  bursting,  pro- 
jected the  bullets  in  all  directions  and  there  was  also  a 
liability  of  premature  explosion.  In  order  to  overcome  the 
defects  mentioned,  Col.  Boxer  (R.  A.)  separated  the  bullets 
from  the  bursting  charge  by  a  sheet  iron  diaphragm,  as 
shown  at  B  in  Fig.  2.  This  shell  was  called  a  diaphragm 
shell  to  differentiate  it  from  the  first  shell  of  this  type. 
In   the   shell    made   by   Col.    Boxer,    the    load    bullets    were 
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hardened  by  the  addition  of  antimony,  and  as  the  bursting 
charge  was  small,  the  shell  was  w'eakened  by  cutting  four 
grooves  extending  from  the  fuse  hole  to  the  opposite  side  of 
the  shell.  Shells  of  spherical  shape  were  first  fired  out  of 
plain  bored  guns,  and  upon  the  advent  of  the  rifled  gun  it 
was  necessary  to  add  a  circular  base,  which  was  made  of 
wood  and  covered  with  sheet  iron  or  steel  to  take  the  rifling 
grooves.  The  first  shrapnel  shells  were  made  of  cast  iron, 
but  a  later  development  was  to  use  toughened  steel  and 
elongate  the  body,  reducing  it  in  diameter.  The  diameter  of 
the  bullets  was  also  reduced  so  that  a  greater  number  could 
be  contained  in  a  slightly  smaller  space.  The  improved  shrap- 
nel was  also  capable  of  being  more  accurately  directed. 
Shrapnel  Shells  of  Present-day  Design 
Shrapnel  shells,  as  used  at  the  present  time  by  the  dif- 
ferent governments,  vary  slightly  in  construction  and  general 
contour  as  well  as  in  the  constituents  entering  into  their  dif- 
ferent members.  As  shown  in  Fig.  1,  a  completed  shrapnel 
comprises  a  brass  case  carrying  a  detonating  primer  and  the 
explosive  charge  tor  propelling  the  projectile  out  of  the  bore 
of  the  gun.  The  projectile  itself  comprises  a  forged  shell 
that  carries  the  lead  bullets  and  bursting  charge.  Screwed 
into  the  front  end  is  the  combination  timing  and  percussion 
fuse  which  can  be  set  so  as  to  explode  the  shell  at  any  de- 
sired point  and  from  which  the  flame  for  exploding  the  burst- 
ing charge  is  conveyed  through  a  powder  timing  train  and 
a  tube  filled  with  powder  pellets  down  through  the  diaphragm 
to  the  powder  pocket. 
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Of  these  members  of  a  shrapnel,  the  shell  and  timing  fuse 
present  the  most  interesting  features  from  a  mechanical 
standpoint.  The  shell  used  by  most  governments  is  made 
from  a  forging,  machined  to  the  desired  dimensions  in  hand 
and  semiautomatic  turret  lathes  as  well  as  in  ordinary  en- 
gine lathes.  The  fuse,  a  complete  description  of  which  will 
be  given  later,  is  an  extremely  accurate  piece  of  mechanism, 
and  it  is  largely  produced  from  screw  machine  parts,  some 
of  which,  however,  are  forged  previous  "to  machining.  The 
brass    cartridge    cas^-the    next    member    of    importance-is 


ncl.  lilted  with  a  combination  fuse,  whereas  the  high-ex- 
plosive shell  is  fitted  with  a  combination  fuse  and.  in  ad- 
dition, with  a  high-explosive  head,  the  head  also  bursting  and 
flying  into  atoms  upon  impact.  The  high-explosive  shell  is 
not  ruptured  upon  the  explosion  of  the  bursting  charge  in  the 
base,  but  the  head  is  forced  out  and  the  bullets  are  shot  out 
of  the  case  with  an  increased  velocity.  In  the  meantime,  the 
head  continues  in  its  flight  and  detonates  on  impact.  This 
type  of  shell  is  not  used  quite  as  extensively  as  the  common 
shrapnel,  and  for  simplicity  of  description  the  common  shrap- 
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drawn  up  from  a  brass  blank  by  Bucceaslve  operations  in 
drawlPK  presses,  and  Is  Indented  and  headed.  Following 
this,  sevpral  machining  operations  on  the  head  and  primer 
pocket  are  accompUshf-d. 

ConRtnictlon  of  Shrnpnel  Shells 
Shrapnel    shells    are    made    In    two    distinct    types,   one    of 
which  Is  known  na  the  common  shell,  and  the  other  as  the 
hlRh  explosive.     The  common  shell  Is  a  base-charged  shrap- 
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nel  shell  alone  will  be  taken  up  In  the  toHowlng. 

Reference  to  Fig.  1  will  show  that  as  far  as  the  construe 
tlon  of  the  Bhnipncl  shell  and  case  Is  concerned,  there  Is  very 
little  difference  in  those  employed  by  the  various  govern- 
ments. Starting  with  the  case.  It  will  be  seen  that  these  are 
almost  Identical,  except  tor  length  and  the  arrangement  of 
the  head  for  carrying  the  detonating  primer.  There  Is  a 
marked    similarity    In    this    rrspoct     between    the    Uiisslan, 
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British  and  German  and  be- 
tween the  American  and 
French.  The  form  of  the  ex- 
plosive charge  held  in  the 
brass  case  differs  in  almost 
every  instance,  but  without 
any  exception  smokeless  pow- 
der in  some  form  or  other  is 
used.  In  the  American  shell, 
nitro-cellulose  powder  com- 
posed of  multi-perforated 
cylindrical  grains  each  0.35 
inch  long  and  0.195  inch  di- 
ameter are  used.  In  the  Rus- 
sian case,  smokeless  powder 
of  crystalline  structure  Is 
used.  In  the  German,  smoke- 
less (nitro-cellulose)  powder  in  long  sticks  and  arranged  in 
bundles  is  held  in  the  case.  The  French  use  stick  smokeless 
powder  %  millimeter  (0.0195  inch)  thick  by  12.69  millimeters 
(14  inch)  wide.  Two  lengths  or  rows  of  this  powder  are  ar- 
ranged in  the  case.  The  British  use  a  smokeless  powder  of 
crystalline  structure  somewhat  similar  to  the  Russian,  but  in 
some  cases  cordite  has  also  been  used,  although  of  late  this 
type  of  powder  has  not  been  quite  as  commonly  employed. 

The  detonating  agents  or  primer  held  in  the  head  of  the 
case  varies  in  almost  every  type  of  shrapnel.  Practically  all 
primers  are  provided  with  "safety  heads"  so  that  the  shrap- 
nel can  be  handled  without  danger  of  premature  explosion. 
The  object,  of  course,  of  the  detonating  agent  or  primer  is 
to  send  off  the  explosive  charge  in  the  shell  for  propelling 
the  shrapnel  out  of  the  iield  gun. 

The  shell  itself,  as  previously  mentioned,  is  made  either 
from  a  forging  or  from  bar  stock. .  Forgings,  however,  are 
used  to  a  greater  extent  than  bar  stock,  because  the  forged 
shell  is  more  homogeneous  in  its  structure  than  the  bar 
stock  shell,  and  piping — a  serious  objection  in  the  bar  stock 
shell — is  entirely  eliminated.  The  shells  used  by  the  British, 
Russian,  and  German  governments  are  made  almost  ex- 
clusively from  forgings,  whereas  those  used  by  the  French 
and  American  are  made  both  from  forgings  and  bar  stock. 
When  the  French  shell  is  made  from  bar  stock,  an  auxiliary 
base  is  screwed  in  to  eliminate  any  danger  of  piping.  Near 
the  base  of  all  shells  is  a  groove  in  which  a  bronze  or  copper 
band  is  hydraulically  shrunk.  This  is  afterward  machined 
to  the  desired  shape  and  takes  the  rifling  grooves  in  the 
gun  so  as  to  rotate  the  shell  when  it  is  being  expelled.  The 
body  of  the  shell  itself  is  slightly  smaller  than  the  bore  in 


the  gun,  and  the  rifling  band, 
of  course,  is  larger  and  Is 
compressed  into  the  rifling 
grooves,  thus  rotating  the 
projectile  and  keeping  it  in  a 
straight  line  laterally  during 
flight.  The  bursting  charge, 
which  in  practically  all  cases 
is  common  black  powder,  is 
carried  in  the  base  of  the 
shell  and  is  usually  enclosed 
in  a  tin  cup.  Located  above 
this  is  the  diaphragm  which 
is  used  tor  carrying  the  lead 
bullets  out  of  the  shell  when 
the  bursting  charge  explodes 
and  distributes  them  in  a  fan 
shape.  In  most  shells,  upon  exploding,  the  nose  blows  out, 
stripping  the  threads  that  hold  the  members  together. 
It  will  therefore  be  seen  that,  in  the  explosion,  the  entire 
fuse,  fuse  base,  tube,  diaphragm  and  bullets  are  all  ejected, 
the  shell  itself  acting  as  a  secondary  cannon  in  the  air. 

The  range  of  a  3-inch  shrapnel  shell  is  about  6500  yards, 
and  the  muzzle  velocity  of  the  quick-firing  field  gun  ranges 
from  1700  on  the  American  to  1930  feet  per  second  on  the 
Russian.  The  duration  of  flight  ranges  from  21  to  25  seconds. 
When  the  bullets  are  blown  out  of  the  shell  by  the  bursting 
charge,  they  are  given  an  increased  velocity  of  from  250  to 
300  feet  per  second.  The  velocity  of  the  shrapnel  at  6500 
yards  is  about  724  feet  per  second.  The  number  of  lead  bul- 
lets carried  in  the  3-inch  shrapnel  shells  ranges  from  210 
to  360.  In  all  cases,  the  lead  bullets  are  about  %  inch  in 
diameter,  weigh  approximately  167  grains,  and  are  kept 
from  moving  in  the  shell  by  resin  or  other  smoke-producing 
matrix. 

The  matrix  put  in  with  the  lead  bullets,  in  addition  to 
keeping  them  from  rattling,  is  also  used  as  a  tracer.  It  is  of 
importance  in  firing  shrapnel  that  the  position  of  the  ex- 
plosion be  plainly  seen.  With  large  shells  this  is  not  dif- 
ficult, but  with  shrapnel  for  field  guns  at  long  range  certain 
conditions  of  the  atmosphere  make  it  difficult  to  see  when 
the  shell  actually  bursts.  Various  mixtures  are  used  to  over- 
come this  difficulty.  In  some  cases  fine  grained  black  powder 
is  compressed  in  with  the  bullets  in  order  to  give  the  desired 
effect.  In  the  German  shrapnel  a  mixture  of  red  amorphous 
phosphorus  and  fine  grained  powder  which  produces  a  dense 
white  cloud  of  smoke  is  used,  and  in  the  Russian,  a  mixture 
of  magnesium  antimony  sulphide  is  used. 


Fig.    3.     American    Type    of    Combination    Timing    and    Pe 
Fuse  used  on  Shrapnel  SheUs 


Typo  of  Combination  Timing  and  Pi 
used   on   Shrapnel   Shells 
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Development  of 
Timing:  and  Per- 
cussion Fuses 
The  first  fuses 
used  in  field  am- 
munition  were 
short  iron  or  cop- 
per tubes  filled 
with  a  slow-burn- 
in  g  composition. 
These  were  screwed 
into  a  fuse  hole 
provided  in  the 
shell,  but  there 
was  no  means  for 
r»\Kulating  the  time 
of  burning.  Later 
— about  the  end 
of  the  seventeenth  century — the  fuse  case  was  made  of  paper 
or  wood  so  that  by  drilling  a  hole  through  into  the  compo- 
sition the  fuse  could  be  made  to  burn  for  approximately  the 
desired  length  of  time  before  exploding  the  shell,  or  the  fuse 
could  be  cut  to  the  correct  length  to  accomplish  the  same 
purpose. 

For  a  considerable  time  all  attempts  to  produce  a  percus- 
sion fuse  were  unsuccessful.  Upon  the  discovery  of  ful- 
minate of  mercury  in  1799,  the  chief  requirement  of  a  per- 
cussion fuse  was  obtained.  About  fifty  years  elapsed, 
however,  before  a  satisfactory  fuse  was  made.  The  first  per- 
cussion fuse  was  known  as  the  Pettman  fuse,  and  comprised  a 
roughened  ball  covered  with  detonating  composition  that  was 
released  upon  the  discharge  of  the  gun.  When  the  shell  hit 
the  desired  object,  the  ball  struck  against  the  inner  walls  of 
the  fuse,  exploded  the  composition  and  powder  charge,  thus 
bursting  the  shell.  There  are  at  the  present  time  three 
principal  types  of  fuses  in  use:  First,  those  depending  on  gas 
pressure  in  the  gun  setting  the  pellet  of  the  fuse  free — this 
is  a  base  fuse;  second,  those  relying  on  the  shock  of  dis- 
charge or  the  rotation  of  the  shell  to  set  the  pellet  free- 
used  in  nose  and  base  fuses;  third,  those  depending  on 
impact. 

In  shrapnel  shells  advantage  is  taken  of  two  types  of 
fuses,  one  of  which  is  the  combination  timing  and  percus- 
sion fuse  used  on  common  shrapnel,  and  the  other  the  com- 
bination timing  and  percussion  fuse  of  the  high-explosive 
type  used  on  high-explosive  shrapnel.  These  types  of  fuses 
are  again  sub-divided,  but  only  in  the  manner  of  construction. 
The  most  common  fuse  is  that  known  as  the  combination 
timing  and  percussion  fuse  of  the  double-banked  type.  This 
is  used  in  practically  all  shrapnel  fuses  except  the  French. 
The  advantage  of  the  double  ring  of  composition  shown  at  A 
and  B  In  Fig.  3  Is  to  give  a  greater  length  of  composition  and 
more  accurate  burning.  Triple-banked  and  quadruple-banked 
fuses  on  the  same  principle  have  been  designed,  but  at  the 
present  time  have  not  been  Introduced. 

Operation  of  Combination  Timing:  and  Percussion  Fuses 

The  manner  in  which  the  combination  timing  and  percus- 
sion fuse  is  regulated  to  discharge  the  bursting  charge  In 
the  shrapnel  shell  Is  interesting  and  involves  extremely  dif- 
ficult mathematical  calculations.  Before  going  Into  the 
method  of  .setting  the  fuse,  it  would  probably  be  advisable 
to  describe  briefly  Just  how  the  fuse  operates.  As  on  ex- 
ample of  the  double-banked  fuse.  Fig.  3  shows  that  adopted 
by  the  American  government.  The  following  description  ap- 
plies  to  this  type  of  fuse. 

Assume  first,  that  the  timing  ring  Is  set  at  zero.  The 
propelling  force  given  to  the  shrapnel  shell  In  leaving  the 
bore  of  the  gun  Is  such  ns  to  sever  the  wire  C  from  plunger  G. 
Plunger  O  carries  n  concussion  primer  which  Is  discharged 
by  hitting  firing  pin  /».  The  flame  passes  out  through  vent 
/.'.  igniting  the  powder  pellet  /■"  and  the  upper  end  of  train  A. 
and  thfn  through  the  vent  //.  From  here,  the  flame  Is  trans- 
mitted to  the  lower  timing  ring  n  through  vent  /  and  the 
magazine  ./.  and  from  there  through  the  tube  to  the  bursting 
rharge  In  the  base  of  the  shrapnel  shell. 

Assume  any  other  setting,  say   12  seconds.     The  vent   H  Is 


now  changed  in  position  with  respect  to  vent  F  leading  to 
the  upper  timing  train,  and  the  vent  /  leading  to  the  powder 
magazine  J  is  also  changed.  The  flame,  therefore,  now  passes 
through  vent  E  and  burns  along  the  upper  time  train  .4.  in  a 
counterclockwise  direction  until  the  vent  H  is  reached.  It 
then  passes  down  to  the  beginning  of  the  lower  timing  train 
and  burns  back  in  a  clockwise  direction  to  the  poeilion  of 
vent  I,  from  which  it  is  transmitted  by  the  pellet  of  com- 
pressed powder  in  this  vent  to  the  powder  magazine  J.  It 
should  be  understood  that  the  annular  grooves  in  the  lower 
face  of  each  timing  train  do  not  form  complete  circles,  a 
solid  portion  being  left  between  the  grooves  in  the  ends  of 
each.  This  solid  portion  is  used  to  obtain  a  setting  at  which 
the  fuse  cannot  be  exploded  and  is  known  as  the  "safety 
point."  As  shown  in  Fig.  6,  it  is  marked  S  on  the  adjustable 
timing  ring. 

The  timing  fuse  shown  in  Fig.  3  is  of  the  combination 
timing  and  percussion  type,  and  if  the  wire  C  fails  to  re- 
lease percussion  plunger  G  in  Fig.  3,  the  shell  is  exploded  by 
means  of  a  percussion  fuse  which  comes  into  use  when 
the  shell  strikes.  The  percussive  mechanism  consists  of  a 
primer  A'  held  in  an  inverted  position  in  the  center  of  the 
fuse  body  by  a  cup  located  beneath  the  percussive  primer. 
Percussion  plunger  L  works  in  a  recess  in  the  base  of  the 
fuse  body  and  is  kept  at  the  bottom  of  the  recess  away  from 
contact  with  the  primer  by  a  light  spring  in  plunger  M.  The 
firing  pin  -Y  is  mounted  on  a  fulcrumed  pin,  and  is  normally 
kept  in  the  vertical  position  by  means  of  two  side  spring 
plungers.  When  the  shell  strikes,  the  impact  causes  the 
plunger  to  snap  up  against  the  primer  after  compressing  the 
spring  in  pin  A/.  This  causes  the  firing  of  the  primer  A'  and 
the  explosive  charge  passes  out  through  a  hole  in  the  per- 
cussion plunger  chamber,  not  shown,  to  the  magazine  J  and 
from  there  down  to  the  powder  in  the  base  of  the  shell. 

The  Russian  fuse  shown  in  Fig.  4  differs  only  in  a  few 
minor  details  from  the  American  fuse,  the  chief  difference 
being  in  the  arrangement  of  the  percussive  mechanisms.  The 
percussive  plunger  for  the  timing  arrangement  is  kept  up 
from  the  firing  pin  by  means  of  a  spring  bushing  E  sur- 
rounding the  body  of  the  plunger.  This  bushing  is  expanded 
by  the  plunger  which  is  forced  through  it  due  to  the  force 
of  the  shrapnel  in  leaving  the  bore  of  the  gun.  The  spring  B 
in  the  head  of  the  fuse  assists  the  plunger  in  expanding 
bushing  E  and  in  dropping  down  onto  the  firing  pin  C.  The 
flame  from  the  exploded  primer  then  travels  down  to  the 
powder  in  the  shell  in  practically  the  same  way  that  it  does 
in  the  American  fuse,  except  that  the  magazine  chamber  is 
located  at  D  and  explodes  through  the  impact  fuse  chamber. 
The  percussive  arrangement  for  setting  the  shell  off  by  im- 
pact is  slightly  different  from  that  in  the  American  fuse,  in 
that    the    primer    and    firing    pin    are    held    apart    by    means 


of  springs,  the 
shell  strikes  an 
object. 

With  the  ex- 
ception of  a  few 
minor  details, 
the  timing  fuses 
used  In  Ameri- 
can ,  Russian, 
British,  German, 
Japanese,  etc., 
shrapnel  shells 
are  the  same. 
The  F'rench  tim- 
ing fuse,  how- 
ever, ns  shown 
by  the  diagram 
Fig.  5,  operates 
on  an  entirely 
different  princi- 
ple. In  this  fuse 
the  firing  for  the 
timing  train  Is 
contained  In  a 
sealed     tube     of 


inertia    of    which    is    overcome    when    the 
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Figr.  7.     Diagram  illustrating  Path  of  a  Shrapnel  and  the  Time  of  Explosion  at  Various  Distances 


pure  tin  and  is  wound  spirally  around  the  head  of  the  fuse. 
Inside  of  the  head  is  the  ignition  arrangement.  To  set  the 
timing  part  of  this  fuse,  it  is  placed  in  a  fuse-setting  machine 
attached  to  the  field  gun  and  by  forcing  down  a  handle  on 
this  device,  a  piercing  point  is  thrust  through  the  outer  cap 
of  the  fuse,  penetrating  to  the  interior  space  of  the  head  as 
shown  at  A.  Upon  the  discharge  of  the  shell  from  the  gun, 
the  gas  pressure  forces  firing  pin  B  back,  hitting  the  percus- 
sive primer  C.  This  causes  a  flame  which  passes  out  through 
the  opening  previously  punched  at  A  and  ignites,  the  "rope" 
powder  fuse  which  is  wound  around  the  head  of  the  fuse  body. 
This  type  of  fuse  is  also  provided  with  a  fuse  which  sets  off 
the  shell  by  impact  should  the  timing  fuse  fail  to  work.  The 
head  of  the  fuse  is  covered  with  a  cap  with  holes  for  the 
piercing  point,  and  the  whole  cap  can  be  shifted  around  for  a 
short  distance  and  set  by  the  corrector  scale  marked  on  the 
body,  as^  shown  in  Fig.  1.  A  projection  on  the  cap  engages  a 
recess  in  the  fuse-setting  machine  and  provides  for  this  move- 
ment, the  machine  previously  being  set  to  punch  the  hole. 
Setting'  Combination  Timing  and  Percussion  Fuses 

The  accuracy  with  which  a  shrapnel  can  be  exploded  in 
the  air  at  any  desired  point  is  remarkable,  considering  the 
number  of  variable  quantities  that  enter  into  the  construc- 
tion of  the  timing  fuse  and  powder  train,  etc.  The  calcula- 
tions necessary  for  finding  the  correct  setting  on  the  timing 
ring  involve  the  use  of  higher  mathematics  and  are  conse- 
quently not  within  the  scope  of  this  article.  In  the  follow- 
ing, however,  will  be  given  a  brief  explanation  of  how  a 
fuse  is  set  to  explode  the  shrapnel  at  a  certain  prede- 
termined point. 

Referring  to  Fig.  6,  the  timing  ring  used  on  the  American 
fuse  is  shown.  Here  it  will  be  seen  that  the  ring  is  pro- 
vided with  twenty-one  graduations  corresponding  to  twenty- 
one  seconds  in  the  duration  of  flight  of  the  projectile.  It 
will  also  be  noticed  that  the  spacing  of  the  graduations  dif- 
fers. For  instance,  S  to  zero,  or  safety  to  zero,  occupies  26 
degrees.   This,  as  previously  mentioned,  is  required  so  that  the 


ungrooved  surfaces  of  the  timing  rings  can  be  swung  around 
far  enough  to  bring  them  in  line  with  the  vents  for  firing. 
From  zero  to  1  is  greater  than  from  1  to  2.  The  reason  for 
this  is  also  in  the  relation  of  the  vents.  From  3  to  4  will  be 
seen  another  variation.  This  takes  iito  consideration  the 
positions  of  the  lower  timing  train  and  the  trajectory  of  the 
flying  missile.  From  6  seconds  around  to  IS  is  practically 
a  constant  drop,  taking  into  consideration  the  decrease  of 
velocity,  and  from  IS  on,  the  graduations  begin  to  increase 
for  two  reasons:  the  decrease  in  the  velocity  of  the  missile 
and  the  action  of  gravity. 

Diagram  Fig.  7  shows  in  an  interesting  manner  just  how 
a  shrapnel  is  fired.  The  range  is  approximately  obtained  by 
panoramic  sights  or  other  means,  and  a  test  shell  fired,  the 
point  of  explosion  noted  and  the  necessary  corrections  made. 
A  table  which  has  been  worked  out  for  different  distances 
is  then  used.  In  Fig.  7  the  diagram  shown  pertains  to 
the  American  quick-firing  field  gun  having  a  muzzle  velocity 
of  1700  feet  per  second  and  the  American  shrapnel  of  3-inch 
size.  It  will  be  noted  that  at  3000  yards  the  terminal  velocity 
of  the  shrapnel  is  103S  feet  per  second  and  the  time  of  flight 
for  the  projectile  4.75  seconds.  In  other  words,  the  timing 
train  to  explode  the  shrapnel  at  this  point  would  be  set  at  A 
in  Fig.  6.  The  range  of  a  3-inch  American  shrapnel  is  6500 
yards  and  at  this  point  the  terminal  velocity  is  approximately 
724  feet  per  second,  the  time  of  flight  21.92  seconds.  The 
shrapnel,  when  exploded,  shoots  out  the  bullets  at  an  in- 
creased velocity  of  from  250  to  300  feet  per  second,  covering 
an  area  of  about  250  by  30  yards,  half  the  bullets  falling  on 
the  first  50  yards  of  the  beaten  zone. 

In  manufacturing  shrapnel  shells,  a  test  shell  is  taken  from 
every  120  and  is  actually  fired  out  of  a  quick-firing  gun  into  a 
bank  of  sand.  If  the  contour  of  the  shell  in  the  neighborhood 
of  the  powder  pocket  is  expanded  during  this  test,  the  shell  is 
discarded  because  of  the  liability  of  tearing  out  the  rifling 
grooves  in  the  gun.  The  examples  shown  below  have  been 
tested  in  this  manner,  but  hit  a  rock  instead  of  the  sand  bank. 


HIN  the  last  few  months,  many  methods  have 
been  suggested  for  making  shrapnel  forgings, 
l)iit  a  comparatively  small  number  have  been  put 
into  use.  Practically  speaking,  no  two  govern- 
ments have  adopted  the  same  method.  The  Rus- 
~;an  government  uses  double-acting  horizontal 
hycirauiic  iurging  presses  in  which  two  operations  are  per- 
formed at  the  same  time  on  different  forgings.  For  instance, 
while  the  punch  in  one  end  of  the  machine  is  piercing  a  heated 
billet,  the  ram  on  the  return  stroke  performs  the  hot  drawing 
operation  on  another  shell  located  at  the  opposite  end  of  the 
machine.  In  this  way  a  shell  is  completed  at  each  cycle  of 
the  machine — forward  and  return  stroke.  The  French  govern- 
ment, up  to  a  short  time  ago,  used  steam  hammers  for  this 
purpose,  and  produced  shrapnel  forgings  in  practically  the 
same  manner  as  a  drop-forging  is  made,  the  punch  being 
carried  in  the  ram  of  the  press  and  the  die  held  on  the  bed. 
This  Is  rather  a  slow  process  and  requires  more  than  one 
heating  to  complete  the  forging.  The  German  government 
uses  a  horizontal  hydraulic 
forging  press  for  piercing  the 
billet  and  a  steam  driven  ma- 
chine for  drawing  the  forg- 
ing, which  receives  Its  motion 
from  a  rack  and  pinion.  This 
method  has  the  advantage 
over  the  hydraulic  press  of 
being  more  economical  In  the 
coniiumptlon  of  power. 

The  practice  followed  by 
di(I*Tent  concerns  In  this 
country  and  Canada,  at  the 
present  time,  differs  to  a 
large  extent.  Some  manufac- 
turers are  using  a  method 
that  dates  back  as  far  as  1890, 
as  will  be  described  later. 
Others  are  using  a  more  Im- 
proved method  developed 
about  1895,  whereas  about 
three  concerns  are  u.iing  a 
still  more  Improved  method 
developed  In  the  last  three 
months.  These  methods  will  be 
described,  as  well  ks  other  pro- 
cesses using  various  machines.  rorrn»»  id  Hjd 
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Basic  Method  of  Making  Shrapnel  Forginps 
The  first  method  (known  as  the  Caley  process)  of  making 
shrapnel  forgings  in  this  country  had  its  inception  about 
1890  and  was  used  almost  exclusively  until  1895.  This  com- 
prised a  slug-forming  and  billet  piercing  operation  followed 
by  a  successive  reduction  and  elongation  of  the  forging 
through  drawing  dies.  The  order  of  these  operations  is 
shown  diagrammatically  in  Fig.  8.  The  information  given 
herewith  pertains  to  the  making  of  a  forging  for  a  3-incb 
shrapnel  shell.  As  shown  at  D,  a  billet  of  steel  3V4  Inches 
in  diameter  and  6^  inches  long  was  cut  off  from  a  bar  with 
a  cold  saw,  and  formed  into  a  cone  shape  under  a  vertical 
hydraulic  press  having  a  capacity  of  100  tons.  The  billet 
was  heated  in  a  furnace  to  about  1900  degrees  F.,  dropped 
into  the  impression  in  the  die  and  forced  into  shape  by  a 
hydraulic  plunger  having  a  depression  in  the  lower  end 
which  centered  the  blank.  The  result  of  this  operation  is 
shown  at  F. 

The  next  step  was  to  anneal  the  billet,  after  which  It  was 
pierced  as  shown  at  C,  and  at 
the  same  time  slightly  elong- 
ated. This  operation  was 
handled  in  a  hydraulic  press 
of  the  type  shown  in  Fig.  9. 
On  a  0.70  per  cent  carbon  steol 
billet  the  pressure  on  the 
punch  In  the  piercing  opiTa- 
tlon  was  20,000  pounds  per 
square  inch  and  the  machine 
used  was  a  vertical  hydraulic 
forging  press  of  the  type  re- 
ferred to  having  a  capacity  of 
100  tons.  From  the  piercing 
operation  the  forging  was 
taken  direct  without  anneal- 
ing to  the  horizontal  hydrau- 
lic draw  press,  and  as  Is 
shown  at  //  was  located  on  a 
punch  and  forced  through  a 
series  of  drawing  dies  which 
prndually  reduced  the  shell  to 
the  correct  diameter,  3^ 
Inches,  and  drew  It  out  to  the 
required  length,  about  8% 
inches. 
A  point  worthy  of  attention 
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Is  the  preparation  of  the  cone-shaped  billet.  The  smallest 
end  was  made  slightly  smaller  than  the  smallest  reduction 
die  in  the  series.  The  reason  tor  this  was  that  if  any  drawing 
were  done  on  the  end  of  the  shell  the  front  corner  would  be 
drawn  over  and  deformed,  increasing  the  amount  of  machin- 
ing required.  The  drawing  dies  in  this  case  were  six  in  num- 
ber, as  shown  at  H,  and  were  reduced  on  a  sliding  scale  of  the 
following  proportional  reductions.  First,  0.100  inch;  second, 
0.080  inch;  third,  0.060  inch;  fourth,  0.040  inch;  fifth,  0.030 
inch;  and  sixth  0.020  inch.  This  gave  dies  of  the  following 
sizes,  in  inches,  starting  with  the  largest  in  the  series:  3.355, 
3.275,  3.215,  3.175,  3.145,  and  3.125. 

The  shape  given  to  the  drawing  edges  of  the  dies  is  of 
prime  importance.  The 
mouth  or  entering  side  of  the 
hole  was  beveled  to  an  angle 
of  20  degrees  leading  to  a  liber- 
al curve  which  terminated 
in  a  land  1/16  inch  wide.  The 
shape  was  finished  off  with  a 
V4-inch  radius.  These  dies 
were  made  from  chilled  cast 
iron  and  were  held  in  position 
as  shown  at  H,  being  slipped 
into  a  pocket  in  tne  frame  ol 
the  machine,  as  shown  at  I. 
The  punches  for  the  coning, 
piercing  and  hot-drawing  oper- 
ations were  made  from 
special  hot  punching  steel. 
The  first  drawing  die  in  the 
series  lasted  the  longest  be- 
cause the  metal  was  hotter 
at  this  point  than  when  it  was 
drawn  completely  through  the 
dies.  As  a  rule,  the  last  draw- 
ing die  turned  out  100  shells 
before  being  worn  or  scored. 
Then  it  was  reground  to  a 
larger  size  and  used  again. 
The  drawing  punch  was  lubri- 
cated occasionally  with  gra- 
phite. After  drawing,  the 
forging  is  annealed  to  obtain 
the  proper  physical  qualities. 
This  method  of  making  forg- 
ings  for  a  3-inch  shrapnel 
shell  is  capable  of  producing 
400  in  ten  hours. 

Improved  Method  of  Making- 
Sbrapnel  Forgings 

About  1895  the  following 
method,  known  as  the  Hol- 
Inger  process  of  making 
shrapnel  forgings,  was  de- 
vised. Instead  of  making  the 
billet  conical  in  shape  before 
piercing,  this  preliminary 
operation  was  dispensed  with, 
and  to  facilitate  the  work,  as 
well  as  to  reduce  the  friction 
of  the  flowing  metal,  the  ar- 
rangement of  the  piercing 
punch  and  die  was  changed. 
This  process  is  shown  in  Fig. 
10,  and  was  accomplished  in  a  hydraulic  press  provided  with 
two  cylinders,  one  located  at  the  bottom  and  the  other,at  the 
top  of  the  press. 

The  operation  was  as  follows:  The  die  a  was  held  in  a 
movable  frame  &  and  the  piston  c  acted  first.  The  first 
position  after  the  billet  was  dropped  into  the  die  is 
shown  at  B.  Here  the  die  a  and  punch  d  remained  station- 
ary while  the  piston  c  descended,  pushing  the  billet  through 
the  die  and  over  the  punch.  When  the  piston  reached  the 
end  of  its  stroke,  as  shown  at  C,  the  lower  cylinder  began  to 
act  and  the  frame  carrying  the  die  was  raised.  This  frame, 
as  shown  at  D,  carried  a  stripper  plate  e  which  removed  the 


pierced  billet  from  the  punch  and  located  it  so  that  it  could 
be  picked  off  with  a  pair  of  tongs.     A  subsequent  operation 
of  hot-drawing  as  shown  at  E  was  required,  which  is  similar 
to  that  described  in  the  first  method.     The  method  just  de- 
scribed was  used  chiefly  for  6-  and  8-inch  shrapnel  and  pro- 
jectile forgings,  and  at  the  present  time  is  still  used  for  3- 
and  6-inch  shell  forgings.     It  requires  much  less  power  and 
turns    out    a   better    and    more    concentric    forging    than    the 
method  previously  described.    The  production  on  8-inch  shells 
is  about  180  in  ten  hours,  and  250  on  the  3-inch  shell. 
One  of  the  Later  Methods  of  Forgring  Shrapnel  Shells 
The    increased    demand    for   shrapnel    within    the   last    few 
months   has   been   instrumental   in   bringing   about   a  radical 
improvement    in    the    produc- 
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tion  of  forged  shells.  Previ- 
ously, the  aim  was  to  get  the 
internal  diameter  as  close  as 
possible  to  the  finished  size 
and  to  do  comparatively  little 
machining  on  it;  in  fact,  this 
is  still,  in  a  great  number  of 
cases,  one  of  the  require- 
ments. While  at  first  glance 
this  would  appear  to  be  the 
logical  way  of  handling  the 
work,  on  further  investiga- 
tion it  is  found  that  the  forg- 
ing of  the  shell  to  the  com- 
paratively correct  size  is 
much  more  expensive  than  to 
leave  sufficient  metal  to  ma- 
chine all  over.  In  the  first 
place,  a  hydraulic  machine  of 
100  tons  capacity  costs  con- 
siderably more  in  initial  out- 
lay than  a  turret  lathe,  and 
in  the  second  place  it  is  more 
expensive  to  operate.  The 
cheapest  method  of  making 
a  shrapnel  forging  is  to 
rough-forge  it  to  approxi- 
mately the  correct  shape  and 
then  finish  to  exact  shape  and 
diameter  in  turret  lathes  or 
semi-automatic  chucking  ma- 
chines. This  simplifies  the 
forging  process  and  also  de- 
creases the  production  costs. 
One  of  the  later  methods  of 
making  shrapnel  forgings  is 
shown  diagrammatically  in 
Fig.  11.  A  billet  of  steel  6% 
inches  long  by  3  5/16  inches 
diameter  is  heated  to  a  tem- 
perature of  from  1900  to  2100 
degrees  F.,  and  then  dropped 
into  the  impression  in  the  die 
a  held  in  a  special  cast-steel 
die-holder  b.  To  do  this,  die  o 
is  drawn  out  from  beneath 
the  punch,  punch  guide  c  re- 
moved and  the  billet  dropped 
in.  Then  the  guide  is  re- 
placed and  the  die-holder  slid 
in  until  it  contacts  with  the 
stop  d.  The  press  is  now  operated,  and  as  shown  at  B.  ad- 
vances, piercing  the  billet  and  making  the  metal  flow  up 
around  the  walls  of  the  punch. 

The  punch  now  retreats,  carrying  the  centralizing  guide  c 
with  it.  The  die-holder  is  now  drawn  out  from  under  the 
punch  onto  a  bracket  projecting  from  the  bed  of  the  press. 
The  high-carbon  steel,  hardened  block  e  then  drops  out  of 
the  die,  as  is  also  the  case  with  the  finished  forging.  This 
block  e,  of  course,  is  heated  up  to  a  considerable  extent  due 
to  the  hot  metal  resting  on  it  so  that  several  blocks  of  this 
kind  are  provided.  In  the  illustration,  as  shown  at  C,  cen- 
tralizing guide  c  is  shown  attached  to  the  punch.     In  actual 
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Fig.    10.     HoUnger    Process 

operation  this  is  not  the  case.  When  the  punch  rises,  guide 
c  is  stripped  from  it  by  stripper  plate  /  so  that  the  guide  is 
gripped  with  a  pair  of  tongs  and  laid  down  on  the  bed  of 
the  press  until  a  fresh  heated  billet  has  been  placed  in  the 
die  impression  ready  for  the  next  piercing.  The  punch  is 
made  from  special  hot  punching  steel  end  the  die  from 
chilled  cast  iron.  The  production  of  forcings  by  this  method 
for  a  3-ineh  shrapnel  shell  is  about  600  in  ten  hours. 

The  amount  of  metal  left  for  machining  by  this  method 
varies  from  1/8  to  3/l<>  inch  on  the  internal  and  external 
diameters.  The  forging  after  annealing  is  then  machined 
inside  and  out  on  turret  lathes,  or  semi-automatic  chucking 
machines.  The  accepted  method  is  to  first  machine  the  in- 
ternal diameter  and  then  hold  the  shell  on  an  expanding  arbor 
and  machine  it  on  the  external  diameter. 

Producing  Shrapnel  Fondns-a  In  Hydraulic  Presses 

In  the  foregoing  description  various  principles  of  nialdng 
shrapnel  forgings  were  described.  Owing  to  the  large  num- 
ber of  forgings  lately  required,  practically  all  types  of  forg- 
ing presses  and  power  forging  machines  have  been  used.    The 


of    making    Shrapnel    Forgings 

initial  illustration  on  forging  shrapnel  shells  shows  how  one 
manufacturer  is  solving  the  problem.  The  machine  used  is 
an  R.  D.  Wood  Co.,  7oO-ton  hydraulic  forging  press;  this  per- 
forms both  the  billet  piercing  and  drawing  operations. 

The  forgings  turned  out  on  this  machine  are  for  the 
Hritish  18-pound  shell,  and  the  billet  is  3',-i  inches  in  diameter 
by  4Vi  inches  long.  The  first  operation,  piercing  the  billet, 
is  done  by  the  punches  and  dies  shown  in  Fig.  12.  The  billet 
is  heated  in  a  furnace  to  a_temperature  of  2000  degrees  F.. 
and  then  quickly  removed  and  placed  in  the  dies.  The  press 
is  now  operated,  piercing  two  billets  at  the  same  time.  The 
pierced  billet  is  SVi  inches  diameter  by  7%  inches  long. 

A  complete  batch  of  pierced  billets  is  first  put  through, 
then  the  pierced  billets  are  taken  to  the  furnace  again  and 
healed  to  2000  degrees  F.  The  punches  and  dies  in  the  center 
of  the  illustration  Fig.  13  are  used  for  finish-drawing  the 
forging  by  drawing  It  out  to  3^4  inches  diameter  by  11  inches 
long.  This  method  is  only  temporary  and  will  be  replaced 
shortly  by  three  R.  U.  Wood  four-post  hydraulic  presses.  The 
piercing  operation   will  be  handled  on  one  press  of  350  tons 
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capacity,  and  the  drawing  operations  on  two  presses  of  200 
tons  capacity. 

Making  Shrapnel  Forgings  in  Power  Forging:  Machine3 

One  of  the  latest  developments  in  the  art  of  producing 
forgings  for  shrapnel  shells  is  the  adaptation  of  the  power 
forging  machine  to  this  work.  As  has  been  previously  men- 
tioned, there  are  several  methods  of  producing  shrapnel 
shells,  and  as  it  has  been  conclusively  proved  that  the  forged 
shell  is  superior  to  the  shell  made  from  bar  stock,  it  is  only 
natural  that  several  methods  for  making  the  forgings  would 
be  developed.  In  the  forging  machine  method,  a  bar  slightly 
larger  than  the  finished  diameter  of  the  forging  is  cut  off, 
making  a  billet  about  5V2  inches  long.  This  billet,  for  a  3- 
inch  shell,  weighs  about  9Vi  to  9%  pounds. 

The  billet  is  heated  to  a  white  heat  in  a  furnace,  the  tem- 
perature being  about  2000  degrees  F.,  depending  on  the  car- 
bon content  and  other  constituents  in  the  steel,  and  is  then 
placed  in  the  lower  impression  of  the  forging  die.  The  ma- 
chine used  for  this  size  of  forging  is  a  standard  upsetting 
and  forging  machine  provided  with  a  special  crankshaft. 
Upon  being  operated,  the  lower  plunger,  which  is  larger  than 
the  diameter  of  the  powder  pocket  in  the  shell,  advances  and 
pierces  the  billet.  The  pierced  billet  is  then  raised  to  the 
next  impression,  and  the  machine  again  operated.  The 
second  punch  is  longer  than  the  first  and  smaller  in  diameter. 
The  billet  is  forced  up  on  this  punch,  which  reduces  it  in 
diameter  and  increases  its  length.  After  the  second  impres- 
sion the  partially  formed  shell  is  then  placed  in  the  third 
or  final  die  impression,  where  it  is  given  two  blows,  being 
given  one-half  turn  after  the  first  blow  to  form  it  more  per- 
fectly. The  operations  just  enumerated  are  performed  in 
one  heating  of  the  billet,  and  the  production  of  a  3-inch  shell 
ranges  from  400  to  450  in  ten  hours. 

The  dies  for  this  work  are,  of  course,  constructed  upon  a 
somewhat  different  principle  from  the  ordinary  forging  die, 
because  in  this  case  it  is  necessary  to  make  the  metal  flow 
up  on  the  punches.  The 
dies,  therefore,  are  so 
constructed  that  they  re- 
cede as  the  punch  ad- 
vances, which  tends  to 
make  the  metal  flow  up 
on  the  punch.  The  prac- 
ticability of  this  method 
is  well  illustrated  by  the 
samples  shown  in  Fig.  14. 
Here  D  is  the  rough  forg- 
ing just  as  it  comes 
from  the  machine,  with 
the  excention  that  the 
mouth  has  been  trimmed. 
C  is  a  section  of  a  shell 


Fig:.    14.     Examples    of    Shrapnel    Forgings    turned    out 


Fig.     13.     Drawing    Shrapnel    Forgings 

Hydraulic    Forging   Press 

made  from  low-carbon  steel  about  0.30  per  cent  carbon;  B  is  a 
shell  made  from  0.50  per  cent  carbon,  3%  per  cent  nickel  steel. 
This  has  been  rough-turned,  as  the  illustration  shows.  The 
homogeneity  of  the  forgings  is  clearly  indicated.  A  is  a  forg- 
ing made  from  low-carbon  steel,  finish-turned. 

One  of  the  most  interesting  points  about  this  method  is  its 
cost  as  compared  with  shells  made  from  bar  stock.  To  pro- 
duce a  3-inch  shell  from  bar  stock  requires  about  22  pounds 
of  material,  and  on  metal  costing  10  cents  per  pound,  a  bar 
shell — exclusive  of  machining — costs  $2.20;  to  produce  the 
same  shell  on  a  power  forging  machine  requires  about  9i/4  to 
91/2  pounds,  and  figuring  on  10  cents  per  pound  the  cost  for 
the  material  is  only  $1 — ^a  saving  of  $1.20  on  each  shell. 
Furthermore,  the  production  of  shells  from  bar  stock  on  auto- 
matic machines  is  about  twelve  to  fifteen  per  day.  The  num- 
ber of  forgings  that  can  be  turned  out  in  the  same  time  is 
400  to  450,  and  the  number  that  can  be  machined  in  this 
time  varies  from  forty  to  fifty  for  two  operations.  It  is 
therefore  evident  that  the  production  of  shells  by  forging  is 
far  superior  to  the  bar  method,  and  the  forged  shell  is  more 
satisfactory  from  every  standpoint. 

Forg-ing-  Shrapnel  in  a  Power  Press 
Another  interesting  development  in  the  forging  line  is 
shown  diagrammatically  in  Fig.  15.  This  method  comprises 
three  operations,  and  is  handled  in  a  No.  80%  Bliss  press 
capable  of  exerting  a  pressure  of  1200  tons.  A  billet  3V4 
inches  in  diameter  by  3%  inches  long  is  heated  in  a  furnace 
to  1976  degrees  F.  and  then  quickly  placed  in  the  die  shown 
at  A.  The  press  is  operated,  and  the  punch  in  descending 
pierces  the  billet,  being  guided  by  the  guide  a.  as  shown  at 
B,  which  also  acts  as  a  stripper.  The  forging  retains  its 
heat  to  a  certain  extent  after  this  operation,  the  tempera- 
ture being  about  1380  to  1425  degrees  F.  This  is  sufficient 
to  perform  the  second  minor  operation  which,  as  shown  at  C 
and  D,  consists  in  forcing  the  heated  billet  into  the  die-block 
to   reduce   the   diameter   of  the   lower   end   and   facilitate  the 

succeeding  operation. 
This  reducing  operation 
is  performed  with  the 
same  type  of  punch  as  is 
used  in  the  succeeding 
operation,  and  the  die- 
block  is  simply  laid  on 
top  of  a  bolster  while  the 
reducing  is  being  done. 

The  final  forming  or 
drawing  of  the  forging  is 
accomplished  as  shown  at 
E  and  F,  the  same  type 
of  press,  viz.,  a  Bliss  No. 
SO'.,  power  press,  being 
used     for     this     purpose. 
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The  pierced  billet  is  now- 
heated  to  1976  degrees  F.,  and 
is  then  forced  through  the 
three  drawing  dies  6.  c  and  d, 
by  the  punch  r.  The  first  die 
is  3  5/16  inches  diameter  and 
reduces  the  forging  from  3% 
inches  to  this  size.  The  second 
is  3  7  32,  and  the  third  or 
last,  o^i  inches  diameter.  The 
forging,  after  being  forced 
through  the  dies,  is  stripped 
from  the  punch  by  plates  /, 
and  as  it  still  retains  a  tem- 
perature of  1475  degrees  F. — 
sufficient  for  annealing — is 
thrown  down  on  the  sand  to 
cool  off.  The  billet  piercing 
and  drawing  dies,  shown  in 
the  illustration,  were  made 
from  50-point  carbon  steel, 
hardened.  This  gave  fair  re- 
sults, although  chilled  cast- 
iron  dies  would  prove  even 
more  satisfactory.  The 
punches  were  made  from  sev- 
eral different  materials  such 
as  chrome-vanadium,  70-point 
carbon  steel  an.d  unannealed 
malleable  casting.  Of  the 
three  materials,  the  last  gave 
the  most  satisfactory  results, 
in  that  pitting  was  reduced  to 
a  minimum.  Of  course  the 
malleable  casting  required  to 
be  ground  to  shape. 

now  of  Hot  Metal  when 

being-  Pierced 
In  the  manufacture  of 
shrapnel  shell  forgings,  the 
first  operation  is  that  of  pierc- 
ing, and  to  accomplish  this 
satisfactorily,  it  is  necessary  to  understand  the  action  of  a 
piercing  punch  on  a  semi-plastic  billet  of  steel.  There  are 
certain  fundamental  laws  governing  the  flow  of  metals 
under  pressure  and  a  study  of  these  is  of  exceptional 
interest.  An  attempt  has  been  made  in  Fig.  16  to  illustrate 
diagrammatically  some  of  the  principles  involved,  and  in 
the  following  discussion  it  should  be  understood  that 
the  billet  is  made  from  50-point  carbon,  70-point  manganese 
steel,  6'^  by  3  5/16  inches  in  diameter. 

At  4  a  round-end  tapered 
punch  Is  shown  in  contact 
with  the  heated  billet,  and 
the  lines  show  the  possible 
flow  of  the  metal,  i.e.,  the  ma- 
terial commences  to  "pack"  at 
the  end  of  the  punch.  In  this 
case  the  walls  of  the  die  are 
straight.  At  B  the  billet  is 
being  pierced,  and  the  result- 
ant effect  on  the  flow  of  the 
metal  Is  Indicated.  Hero  It 
will  be  gt'cn  that  the  press- 
ure Inrrea.scfl  a,^  the  punch 
descends,  because  of  the  wedg- 
ing action  on  the  metal  and 
the  friction  bctwprn  the  sur- 
faces of  the  Hides  of  the  punch 
and  die.  The  prrssiirp  on  the 
end  of  a  punch  of  this  shape 
Is  about  20.000  pounds  per 
square   Inch. 

By  leaving  the  sides  of  the 
die  of  the  same  sh.ipe  as  at 
/'.  but  makinR  the  end  of  the 
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punch  square  instead  of  round 
and  not  tapered,  different 
action  is  caused.  When  the  flat 
punch,  as  shown  at  C.  first 
contacts  with  the  metal,  the 
pressure  required  is  gre.iter 
than  at  A.  but  as  soon  as  the 
metal  commences  to  flow  as 
at  D,  the  pressure  decreases. 
For  instance,  suppose  the 
pressure  required  at  B  to 
pierce  the  billet  was  100  tons; 
on  the  same  material  at  D 
the  required  pressure  would 
be  only  70  tons — a  decrease  of 
30  per  cent.  The  metal,  how- 
ever, does  not  follow  the  sides 
of  the  punch  as  closely  at  D 
as  at  B,  and  this  accounts  in 
part  for  the  reduction  of 
power  required.  The  action  of 
hot  flowing  metal  on  the  face 
of  a  square  punch  is  just  the 
reverse  of  what  would  natur- 
ally be  expected.  Instead  of 
the  punch  wearing  away  at 
the  edge,  the  center  first 
shows  signs  of  wear  as  indi- 
cated at  e.  Seams  are  opened 
up  in  a  radial  direction 
caused  by  the  hot  metal  at- 
tacking the  softest  parts  in 
the  face  of  the  punch. 

Again,  a  different  condition 
exists  to  that  shown  at  B  and 
D,  when  both  the  die  and  the 
punch  are  tapered  as  shown 
at  E.  Here  the  friction  of 
the  extruded  metal  on  the 
walls  of  the  die  and  sides  of 
the  punch  is  excessive,  and  it 
is  practically  impossible  to 
produce  a  satisfactorily  pierced  billet  in  this  manner.  From 
a  theoretical  standpoint,  the  conditions  shown  at  F  are  Ideal. 
Here  the  sides  of  the  punch  are  straight,  the  end  flat,  and 
the  walls  of  the  die  taper  or  increase  in  diameter  toward 
the  bottom.  In  this  case  the  friction  of  the  flowing  metal 
is  greatly  reduced  because  of  the  lessening  of  the  wedging 
action.  Other  considerations,  however,  make  this  method 
impracticable. 
A  still  greater  reduction  In  the  pressure  necessary  to 
pierce  a  billet  is  shown  at  G. 
Here  a  square  billet  instead 
of  a  round  one  Is  being 
pierced.  In  the  plan  view  It 
will  be  noticed  that  the  fric- 
tion on  the  walls  of  the  die  Is 
greatly  reduced,  and  the 
pressure  continues  low  until 
the  extruded  billet  contacts 
all  around  with  the  surface 
of  the  die.  The  completed 
product,  however,  Is  inferior 
to  that  made  from  a  round 
billot.  From  the  previous  re- 
marks, it  will  be  seen  that  a 
punch  and  die  that  would 
best  meet  the  requirements  Is 
one  having  a  rounded  end  aa 
at  B.  straight  sides  as  at  D 
and  straight  walls  in  the  die. 
The  most  satisfactory  punch 
and  die  for  piercing  shrapnel 
forgings  when  all  the  varliible 
conditions  are  considered 
f  Hot  MM.i  whii.  b.inr  H«c»d  w°"'d  be  as  shown  at  U. 
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HRAPNEL  shells  are  manufactured  either  from 
bar  stock  or  forgings.  The  bar  stock  method, 
however,  is  not  considered  as  satisfactory  as 
forging  because  of  piping,  so  that  the  greater 
number  of  shrapnel  shells  made  at  the  present 
time  are  turned  out  from  forgings.  The  first 
step,  therefore,  in  the  making  of  a  shrapnel  is  to  cut  off  a  bil- 
let of  the  required  length  from  a  bar  of  steel  of  the  necessary 
constituents.  In  the  making  of  an  18-pound  shrapnel  shell,  the 
billet  is  cut  off  from  a  bar  of  46-point  carbon,  70-point 
manganese  steel  in  machines  of  different  types.  One  way  of 
doing  this,  as  shown  in  Fig.  17,  is  to  use  a  Newton  cutting- 
off  machine  having  an  air  clamp  for  holding  the  bar  in  place 
while  it  is  being  cut  off.  A  Hunter  duplex  saw,  as  shown  in 
the  illustration,  provided  with  high-speed  steel  inserted  teeth, 
performs  the  cutting  operation.  The  billet  for  an  18-pound 
shrapnel  is  3%  inches  diameter  by  4iA  inches  long.  It  is 
then  forged  to  shape,  as  has  been  previously  explained. 

Assuming  now  that  the  forging  has  been  completed,  the 
following  is  a  complete  summary  of  the  machining  opera- 
tions on  the  shell  up  to  the  point  of  assembling.  In  one 
plant  where  this  work  is  being  done,  the  shrapnel  shells  are 


put  through  in  lots  of  120,  forty  to  a  box.  Out  of  every  120, 
one  shell  after  heat-treatment  is  tested  for  tensile  strength. 
The  tensile  strength  before  heat-treatment  must  be  30,000  to 
40,000  pounds  per  square  inch,  and  80,000  to  90,000  pounds 
per  square  inch  after  heat-treatment.  For  facilitating  trans- 
portation, trucks  of  various  designs  are  used.  One  type  of 
truck  used  for  this  purpose  is  shown  in  Fig.  18.  This  is 
built  by  the  Chapman  Double  Ball  Bearing  Co.  of  Canada, 
Ltd.,  Toronto,  Ontario,  and  has  some  interesting  features, 
the  chief  of  which  are  the  ball  bearing  swiveling  head,  ball 
bearing  wheels,  and  the  means  of  releasing  or  raising  the 
load  with  the  handle  in  any  position.  This  latter  feature 
is  especially  valuable  in  handling  the  truck  in  a  crowded 
space. 

Trimming  and  Facing-  the  Shell  Forg-lng  to  Length 

The  first  machining  operation  on  the  forged  shell  is  to 
cut  off  the  ragged  end,  which  is  generally  from  %  to  H-i  inch 
longer  than  that  required  for  the  finished  shell.  This  oper- 
ation is  performed  in  many  different  ways,  but  one  of  the 
most  common  is  to  place  it  in  a  Hurlbut-Rogers  cutting-oft 
machine  as  shown  in  Fig.  19.  For  performing  the  cutting- 
off   operation,   two   plain   forged   cutting-off   tools   made   from 


Cutting    off   Billets    for    maJriny   Shrapnel    Forcings 
Newton    Cutting-off   Machine 


Fig.    18.     Truck    built    by    the    Chapman    Double    Ball    Bearing    Co 
for   transferring  Shrapnel   Shells  about   the   Shop 
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Fig.    21.     First    Ro 


Shrapnel   Shell 


"Saben"  extra  high-speed  steel  are  used.  The  forging  is  lo- 
cated in  the  proper  position  in  the  chuck  by  a  plunger  or 
stop  A.  sliding  in  a  fixture  B  clamped  to  the  base  of  the  ma- 
chine. This  plunger  locates  the  shell  from  the  bottom  of 
the  holp  or  powder  pocket  and  forces  the  shell  into  the  chuck 


Fig.   20.     Facing  off  Closed  End   of  Shell  to  Length 

against  the  resistance  of  an  open-wound  spring.  The  stop 
is  then  located  by  a  gage  C  that  forms  a  member  of  the  fixture 
and  fitting  ring  D  on  the  stop.  The  chuck  jaws  are  now 
clamped  on  the  work  and  the  cutting  off  commences.  As  soon 
as  the  excess  stock  is  cut  off,  the  stop  is  drawn  back  and  the 
pressure  of  the  jaws  on  the  work  released;  the  spring  in  the 
chuck  then  ejects  the  forging.  The  production  of  an  IS-pound 
shell  from  one  machine  is  about  140  in  eight  hours. 

The  next  roughing  operation  is  to  face  off  the  bottom  or 
closed  end  of  the  forging,  bringing  the  shell  to  approximately 
the  correct  length.  There  are  also  many  ways  of  performing 
this  operation.  One  method  is  to  grip  the  forging  in  a  chuck, 
as  shown  in  Fig.  20,  in  an  ordinary  lathe  and  face  off  the 
end  with  a  high-speed  steel  tool  held  in  an  Armstrong  tool- 
holder.    F'rora  '/*  to  %  inch  is  faced  off  the  end. 

Bousrh- turning  Oper- 

ntiona  on  Shrapnel 

Forging- 

Practically  every 
type  of  engine  lathe 
and  turrf't  lathe  as 
well  as  special  ma- 
chines are  used  for 
turninK  and  boring 
shrapnel  forglngs, 
and  In  the  following 
each  method  will  he 
dealt  with  separately. 
Defore  doing  this, 
however,  n  complete 
summary  of  the 
methods  of  machin- 
ing employed  In  a 
large  Cnnndlan  plant 
turning  out  shrap- 
nel will  be  described. 
In  this  plant,  the 
flr.'l       rough-turning 


operation  is  handled  on  a  flat  turret  lathe,  as  shown  in  Fig. 
21.  For  this  purpose,  the  shell  forging  is  held  on  an  expand- 
ing arbor  and  is  driven  by  a  dog  fastened  to  it  and  driven  by 
the  faceplate  of  the  lathe.  A  multiple  tool  turner  is  first 
brought  into  position  and  takes  a  cut  of  about  ^s  inch  from 
the  diameter  for  practically  the  entire  length  of  the  shell. 
The  next  tool  then  faces  off  the  end  of  the  shell  to  length. 

The  shell  forging  is  now  ready  for  cutting  the  rifling  band 
groove  and  producing  the  waves.  This  is  handled  in  an  or- 
dinary engine  lathe  equipped  with  a  special  fixture,  carrying 
grooving,  waving  and  under-cutting  tools.  The  shell  forg- 
ing, as  shown  in  Fig.  22,  is  held  in  a  chuck  at  one  end  and 
supported  by  a  revolving  center  at  the  other.    One  part  of  the 
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Fig.   22. 


Cutting  tho  Rising  Band   ( 
and  Ribbing  Attachment 


al   Grooving 


Fif.  II.     Thliil  MMihliiing  Operation  on  Shrapnel  Shall 


fixture  is  clamped  to  the  bed  of  the  lathe  and  the  other  to 
the  carriage.  The  grooving  and  ribbing  is  accomplished  with 
a  tool  held  in  holder  A  at  the  front  of  the  lathe,  whereas 
the  two  under-cutting  tools  are  held   in   holders  n  and   K  at 

the  rear  of  the  lathe. 
In  operation,  the  car- 
riage of  the  lathe  is 
moved  toward  the 
chuck,  carrying  the 
lixture  to  which  are 
fastened  cams  C.  F 
and  G.  Cam  C  forces 
in  the  holder  carry- 
ing the  combination 
grooving  and  ribbing 
tool,  whereas  cams  /■' 
and  (}  force  in  the 
holdors  carrying  the 
t  w  o  under-cutting 
tools,  these  being 
presented  at  an 
anglr  to  the  work 
The  required  oscll 
lalions  to  tho  slide 
carrying  the  groov- 
ing and  ribbing  too! 
are   secured   through 
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a  face  cam  B  clamped 
to  a  "Whiton"  chuck. 
This  face  cam  oper- 
ates against  the  ten- 
sion of  spring  H  and 
gives  the  required 
oscillations  to  the 
tool-slide  carrying 
the  ribbing  and 
grooving  tool,  shown 
at  A. 

The  third  machin- 
ing operation  is  ac- 
complished in  a  flat 
turret  lathe,  as  illus- 
trated in  Fig.  23. 
This  consists  in  fac- 
ing the  open  end  of 
the  shell,  boring  the 
powder  pocket  and 
facing  and  boring  the  diaphragm  seat,  and  also  turning 
the  angular  surface  on  the  external  nose  of  the  shell.  First, 
a  roughing  drill  is  brought  in  to  rough  out  the  powder 
pocket.  The  turret  is  then  indexed  and  a  tool  for  turning 
the  angle  of  the  nose  is  brought  into  position.  The  machin- 
ing on  the  nose  is  then  accomplished  by  operating  the  cross- 
sliding    head.      Then    a    roughing    cutter    is    brought    in    to 


Fif.    £4.     Heat-treating  Shrapnel   Shells 


are  used  in  the  manu- 
facturing plants 
making  shrapnel 
shells.  One  method, 
as  shown  in  Fig.  24, 
is  to  heat  the  shell 
in  a  Hoskins  electric 
furnace  that  contains 
a  b  a  r  i  u  m-chloride 
bath,  heated  to  a 
temperature  of  about 
1480  degrees  F.  The 
shells  are  left  in  this 
furnace  for  a  half 
hour  and  are  taken 
out  and  dipped  in  a 
bath  of  cotton-seed 
oil  heated  to  a  tem- 
perature of  113  de- 
grees F.  The  tem- 
varies  with  the  dif- 
practically  every  dif- 
a    slightly    different 


Fig.    25.     Testing  Hardness  of  Shrapnel  Shells   with   Shore   Scleroscope 

rough-bore  the  powder  pocket.  The  turret  is  again  indexed 
and  a  finishing  tool  is  brought  in  to  finish  the  powder  pocket 
and  face  the  diaphragm  seat.  This  finishes  the  machining 
operations  on  the  shell  previous  to  heat-treatment. 

Heat-treating  Shrapnel 
Shells 

As  was  previously 
stated,  the  tensile 
strength  of  a  forged 
shrapnel  shell  after  heat- 
treatment  must  be  80,000 
to  90,000  pounds  per 
square  inch,  and  in  order 
to  obtain  the  desired 
physical  qualities,  it  is 
necessary  that  the  heat- 
treating  operations  be 
properly  conducted.  Sev- 
eral methods  of  heat- 
treating  employing  dif- 
ferent    cooling     solutions  Fig.  27.     closing 


perature  to  which  the  shell  is  heated 
ferent  constituents  of  the  steel  and 
ferent  batch  of  120  shells  requires 
temperature.  The  proper  tem- 
perature is  determined  by  cut- 
ting out  a  section  of  a  heat- 
treated  shell  and  testing  it  for 
tensile  strength.  The  next  step 
is  to  draw  the  temper  on  the 
open  end  of  the  shell  for  about 
three-quarters  of  its  length.  In 
this  operation  an  oil  bath,  heated 
by  a  muffle  gas  furnace  to  a  tem- 
perature of  about  1000  degrees 
F.,  is  used.  The  shell  is  allowed 
to  remain  in  the  bath  until  it 
reaches  the  heat  of  the  bath. 

Testing-  for  Hardness  and  Tensile 
Stren^h 

One  shell  from  a  batch  of  120 
is  now  cut  open  in  the  proximity 
of  the  powder  pocket  and  the 
cut-out  section  sent  to  the  gov- 
ernment inspectors  to  test  it  for 
tensile  strength.  Each  one  of  the 
shells  in  the  batch,  in  addition, 
is  tested  for  hardness  by  a 
Shore  scleroscope  as  shown  in 
Fig.  25.  Before  testing  for  hard- 
ness, the  shell  near  the  band 
groove  is  polished  so  as  to  get  a 
true  reading,  then  placed  in  a 
fixture,  and  the  hammer  of  the 
scleroscope  allowed  to  drop  on  it. 
The  reading  should  be  between 
40  and  50,  indicating  an  elastic  limit  of  80,000  to  90.000 
pounds  per  square  inch.  The  shell  must  not  be  ruptured  ai 
the  point  tested  when  the  charge  in  it  is  exploded  or  when  the 

charge  in  the  case  is  set 
off.  Should  the  shell  up- 
set near  the  rifling  band 
groove  when  it  is  being 
propelled  out  of  the  gun, 
it  would  tear  out  the  rifl- 
ing in  the  bore  of  the  gun. 
Experience  with  the 
scleroscope  has  disclosed 
the  existence  of  a  definite 
relation  between  the 
hardness  and  strength  of 
metal.  In  determining 
the  strength  of  metal,  two 
stages  are  recognized: 
First,  the  elastic  limit, 
yield    point    or    load    re- 
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Third  Operat 

quired  to  start  permanent  set;  second,  the  ultimate  strength 
or  load  required  to  terminate  permanent  elongation 
and  reduction  of  area  in  rupture.  The  hardness  indicated  by 
the  scleroscope  is  intimately  related  to  the  elastic  limit,  as 
is  shown  in  Fig.  26.  The  elastic  limit  increases  more  rapidly 
than  the  hardness  from  43  to  45,  this  being  the  minimum 
index  of  the  strength  value  required.  As  an  elongation  of  8 
per  cent  in  2  inches 
is  also  called  for, 
there  must  neces- 
sarily be  an  upper 
limit  to  the  hard- 
ness. On  the  steel 
used  for  shrapnel 
which  is  generally 
about  50-point  car- 
bon, 70-point  man- 
ganese, the  maxi- 
mum hardness 
should  not  be  over  60 
on  the  scleroscope. 

Closing  Id  the  End  of 
the  Shell 

On  some  makes  of 
shells,  particularly 
the  British,  the  nose 
!s  closed  in  before 
performing  the  third 
series  of  machining 
operations.  The  clos- 
ing in  id  generally 
accomplished  in  a 
hydraulic    or    power 

prPS.S.      Fig.  27  shows  ^**   *'■     O^*"**"'  Slir»j>nel  Shells  In    Ono 

the  closing  in  operation  being  performed  in  a  vertical  hydrau- 
lic press  capable  of  exerting  a  pressure  of  800  pounds  per 
square  inch.  Before  closing  the  open  end  of  the  shell,  It  is 
healed  in  the  lead  bath,  shown  to  the  left  of  the  illustration, 
whirh  is  kept  at  a  temperature  between  1450  and  1500  de- 
grees F.  The  steel  diaphragm,  which  is  larger  In  diameter 
than  the  nose  of  the  shell.  Is  first  thrown  In.  Then  the  shell 
Is  placed  in  the  press,  and  a  cone-shaped  die 
descend."!,  closing  in  the  nose  to  the  proper 
shape  and  diameter.  The  third  machining 
operation  consists  In  finishing  the  radius  on 
the  nnse,  both  Inside  and  outside,  and  cut- 
ting tlie  thread.  This  Is  done,  as  shown  In 
Fig.  2.S.  In  an  ordinary  engine  lathe  with  a 
turret  on  the  saddle.  The  boring  Is  done 
with  cutters  held  In  boringbars  and  the 
thread  cut  with  a  Oeometric  collapsing  tap. 
The  thrpnd  on  the  18-pounder  Is  2.94  Inches 
■linmeter.  H-pltch,  WhItworlh  type. 
Orlndlntc  Bhrnpnel  Shells 
The  exterior  snrfare  of  n  shrapnel  shell 
l-t  str.iight   for  a  portion   of  the  length   and 


then  curved  on  the  nose.  While  the  limits  required 
are  not  extremely  close,  it  is  necessary  where  large 
production  is  required,  to  accomplish  the  finishing 
operations  on  the  exterior  of  the  shell  in  some  way 
by  which  fairly  close  dimensions  can  be  secured  as 
well  as  large  production.  Grinding  hcs  therefore 
been  recommended  for  finishing  the  exterior  of  the 
shell.  One  method  of  grinding  shrapnel  shells  in 
which  a  wide  faced  wheel  is  used  that  covers  the 
entire  ground  surface,  is  shown  in  Fig.  29.  This  ma- 
chine is  built  by  the  Ford-Smith  Machine  Co., 
Hamilton,  Ont.,  and  carries  a  wheel  about  8V4 
inches  wide,  20  inches  diameter.  The  grinding 
wheel  is  rotated  at  1200  R.  P.  M.,  and  the  work  at 
50  R.  P.  M.  The  depth  of  cut  is  about  1/32  inch,  and 
the  time  to  complete  one  shell  varies  between  two 
and  three  minutes.  For  grinding,  a  plug  is  screwed 
into  the'  open  end  of  the  shell.  This  is  held  on  the 
tailstock  center  and  a  chuck  holds  and  drives  the 
shell  from  the  other  end. 
It  is  necessary,  of  course,  that  the  wheel  be  kept 
the  correct  shape,  and  for  this  purpose  an  interesting  type  of 
wheel  truing  device,  differing  considerably  from  that  shown 
in  Fig.  29,  is  now  used.  Referring  to  Fig.  31,  it  will  be  seen 
that  this  comprises  a  combination  wheel  guard  and  bracket, 
the  latter  being  used  as  a  base  for  the  wheel  truing  device 
proper.  The  diamond  A  is  carried  in  a  holder  B  that  operates 
in  a  slide  in  the  face  of  the  traversing  wheel  truing  slide  C. 

The  diamond  holder 
carries  a  cam  point 
D  which  is  kept  in 
contact  with  the 
guide  or  former  cam 
E  by  means  of  a 
spring  F.  The  wheel 
truing  slide  C  is  tra- 
versed by  a  triple- 
pitch  screw  G  so  as 
to  give  a  rapid  move- 
ment to  the  slide  in 
order  to  produce 
what  might  be 
termed  a  "rough- 
truing"  of  the  wheel. 
For  change  in  di- 
ameter, and  also  for 
bringing  the  dia- 
mond in  contact 
with  the  wheel,  a 
vertical  slide  H  Is 
provided  that  is  oper- 
Hted  by  handle  /.  In 
order  to  observe  the 
diamond    when    tru- 

OporaUon  in  a   Ford-Smith   Orindin»   Machin.  j,j^  „jp  wheel,  a  trap 

door  J  is  provided  in  the  wheel  guard,  which  can  be  dropped 
down  into  place  when  the  actual  grinding  of  the  shell  is 
being  done. 

Pre  sslntr  on  the  Rlfllnff  Band 
In   order  to  rotate  the  shrapnel  when  propelling  it  out  of 
the  howitzer,  it  Is  necessary  to  put  on  a  rlfiing  band  to  take 
the  rifling  grooves  of  the  gun  bore.     As  a  rule,  these  rifling 
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Fig.   31. 


Ford-fimith 


bands  are  made  from  copper  tubing  and  are  simply  cut  off  in 
a  hand  screw  macliine  or  turret  lathe.  The  next  operation 
Is  to  close  in  the  rifling  band  on  the  shrapnel 
shell.  The  ring  is  dropped  over  the  shell  and  a 
fixture  is  used  to  locate  it  in  the  correct  relation 
to  the  groove  in  the  circumference  of  the  shell. 
Then  a  slight  pressure  is  exerted  on  it  to  align 
it  properly  in  the  groove.  It  is  now  placed  in 
the  banding  machine  shown  in  Fig.  30.  This  par- 
ticular machine  is  provided  with  six  dies  as 
shown  in  Fig.  32,  and  back  of  each  one  is  a  hy- 
draulic cylinder  operated  by  water  pressure.  Two 
squeezers  are  necessary  to  close  the  rifling  band 
properly  into  the  groove,  the  shell  being  given  a 
half  turn  after  each  squeeze. 

There  are  several  different  machines  on  the 
market  for  performing  this  closing  in  operation 
on  the  rifling  band.  Another  machine,  built  by 
the  West  Tire  Setter  Co.,  Rochester,  N.  Y.,  is 
shown  in  Fig.  33.  The  principle  upon  which  this 
machine  operates  is  almost  identical  with  that 
previously  described,  but  in  this  case  oil  is  used 
as  a  pressure  medium.  It  is  forced  into  the  ma- 
chine by  means  of  a  belt-driven  pump  shown  to 
the  left  of  the  illustration,  which  drives  the  oil 
from  the  oil  tank  and  carries  it  to  the  center  of 
the  base  of  the  press.     An  oil  head  is  located  at 


porting  it.  The  machining  is  done  by  form  tools  which  are 
of  the  correct  shape.  Before  any  other  machining  operations 
can  be  accomplished  it  is  necessary  to  put  in  the  tin  powder 
cup,  brass  fuse  tube,  bullets  and  resin.  The  tin  powder  cup 
is  slipped  in  past  tlie  steel  diaphragm,  then  both  parts  are 
allowed  to  drop  to  the  bottom  and  the  fuse  tube  is  screwed 
into  the  diaphragm.  The  required  number  of  lead  bullets, 
which  for  the  British  18-pound  shrapnel  is  about  375 
per  shell,  is  then  poured  in.  The  bullets  are  held  in  a 
tank  and  are  allowed  to  flow  out  upon  the  opening  of  a  stop- 
cock. In  order  to  pack  the  bullets  solidly,  a  compressed  air 
ramming  device  forms  the  base  upon  which  the  shell  rests 
while  the  bullets  are  being  poured  in.  This  is  operated  three 
or  four  times  for  the  filling  of  each  shell  and  arranges  the 
bullets  compactly. 

The  resin  is  now  poured  in,  as  shown  in  the  center  of 
Fig.  35.  This  is  carried  in  the  tank  which  is  heated  by 
a  gas  furnace  and  is  poured  in  almost  level  with  the  top  of 
the  bullets.  The  shell  is  then  placed  on  the  scale  in  the  im- 
mediate  foreground  and  weighed.     One  dram  plus  or  minus 
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.  33.     Shrapnel  Baflding  UacMne  built  by  the  West  Tire  Setter  Co. 

is  allowed  as  a  variation,  and  in  order  to  secure  this,  more 
or  less  resin  is  poured  in  until  the  correct  weight  is  obtained. 
The  brass  fuse  socket  is  now  screwed  in  as  shown  to  the  left 
of  the  illustration,  and  upon  the  completion  of  this  operation 
the  shell  is  ready  for  the  fourth  and  last  machining  opera- 
tion. This  last  operation  consists  in  machining  the  brass 
socket  on  the  outside  diameter  to  conform  to  the  radius  on 
the  nose  of  the  shell  and  boring  on  the  inside  and  threading 
to  fit  the  fuse  body.  These  operations  are  handled  in  a  Fox 
brass   working   lathe.     Upon   the   completion   of   the   machin- 


Fig.    32.     Close  View   showing  Closing  in  D 
Machine   shown   in   Fig.    30 


of  Banding 


this  point  from  which  the  pipes  are  run  to  each  of  the  six 
rams  or  cylinders.  The  amount  of  pressure  required  for 
compressing  the  copper  band  depends  largely  upon  the  width 
and  thickness  and  the  amount  that  the  band  must  be  spread 
to  fill  the  grooves,  rather  than  upon  the  diameter  of  the  shell. 
The  machine  shown  in  Fig.  33  is  capable  of  exerting  a  press- 
ure of  30  tons  on  each  cylinder  or  a  combined  pressure  of 
180  tons  on  all  six  cylinders.  It  has  a  capacity  for  com- 
pressing at  least  two  bands  per  minute. 

Machining-  the  Rifling:  Band 

One   method   of  machining  the  rifling  band   to  the  correct 

shape  is  shown  in  Fig.  34.     Here  a  Fox  lathe  is  used  which 

is   provided   with   a   chuck   for  holding   the   shell   and    which 

carries  in  the  turret  a  revolving  center  for  additionally  sup- 
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Ing  operations 
the  plug  is 
screwed  in,  the 
shell  stamped, 
cleaned,  weighed 
and  inspected  by 
government  i  n  - 
spectors.  After 
this,  the  shell  is 
given  two  coats 
of  paint  and  a 
red  band  is 
painted  around 
the  nose.  It  is 
now  packed  in 
boxes  holding 
six  shells  and  is 
ready  for  ship- 
ment. This  com- 
pletes the  manu- 
facture of  the 
shrapnel  shell. 

EQUIPMENT  FURNISHED  BY  REED-PRENTICE  CO. 
FOR  MACHINING  FORGED  SHRAPNEL  SHELLS 
In  machining  the  18-pound  British  shrapnel  shell  on  the 
equipment  furnished  by  the  Reed-Prentice  Co.,  Worcester, 
Mass.,  eight  distinct  operations  are  performed  as  follows: 
First,  drilling  a  center  hole  in  the  closed  end  of  the  forging 
in  a  Prentice  16-inch  ball-bearing  sensitive  drilling  machine 
equipped  with  a  special  centering  fixture;  second,  rough-turn- 
ing the  outside  diameter,  grooving,  squaring  the  closed  end 
and  rounding  the  corners  in  a  Reed-Prentice  14-inch  heavy 
type  automatic  lathe;  third,  machining  the  powder  pocket 
and  diaphragm  seat,  as  well  as  the  internal  and  external  di- 
ameters  of   the   nose   in   a   14-inch   Reed   extra  heavy   turret 


Tig.  35.     Assembling  Bullets,  Resin  and  Fuse  Socket  in  Shrapnel  Shell 


lathe;  fourth, 
under  -cutting 
band  grooves 
and  producing 
wave  ribs  in  a 
14-inch  Reed  en- 
gine lathe;  fifth, 
boring,  reaming, 
threading  and 
facing  the  open 
end  in  a  Reed 
14-inch  extra- 
heavy  turret 
lathe;  sixth,  fin- 
ish-turning out- 
si  d  e  diameter 
and  radius  on 
nose,  also  forni- 
lurnin»  copper 
band  in  a  Reed 
14-inch  heavy 
type     automatic 


lathe;  seventh,  cutting  off  center  projection  on  closed  end  ol 
shell  in  a  Reed  14-inch  engine  lathe;  eighth,  finishing  brass 
socket  to  form,  cleaning  inside  of  socket  and  cutting  off  ex- 
cess length  of  tube  in  a  Reed  14-inch  extra-heavy  turning 
lathe. 

First  Operation  on  Bough  Shell  Forgring 

The  drilling  of  the  center  hole  in  the  closed  end  of  the 
forging  is  a  comparatively  simple  operation,  and  is  per- 
formed in  an  interesting  fixture  held  on  a  16-inch  Prentice 
ball-bearing  sensitive  drilling  machine. 

This  fixture,  which  is  designed  for  handling  the  work 
quickly,  is  shown  in  Fig.  36,  and  consists  of  the  base  casting 
A  clampe<l  to  the  table  of  the  drilling  machine.  The  entire 
back  part  of  the  jig  swings  on  the  trunnion  B  to  provide  a 
means  for  quickly  removing  the  forging  C  from  the  arbor  D. 
A  locking  pin  E  is  used  for  locating  the  fixture  in  its  upright 
position  for  drilling.  Bushing  (,'  in  the  top  plate  F  of  the 
fixture  guides  the  combination  drill  and  countersink. 

The  construction  of  the  work-holding  arbor  is  worthy  of 
special  attention.  This  arbor  D  his  a  cap  H  on  its  top  end 
that  acts  as  a  stop  for  the  inside  of  the  forging,  which,  in 
being  placed  over  the  arbor,  is  located  centrally  and  clamped 
by  fingers  A'.  To  operate  these  fingers,  hand  lover  /  is  de- 
pressed, and  as  this  is  fulcrumed  at  the  point  J.  it  causes 
collar  A'  to  rise  on  the  arbor.    Yoke  L  forms  a  connection  be- 


(••ri  fnr  holdlnit  Shn 
r  Halo  in  •  IS-lnrh  t 
8«niilttV(<    DiiUlnir    M 


Ttg.    37.      Tnohnir    Eqtiipmonl    for    lM>rforminK    Third    Bene 
Oporattons   on    14.inch    Extra-hcavy   Turret    Latha 

tweon  the  lever  and  the  collar  with  which  the  sleeve  carrying 
fingers  N  is  Integrnl.  Fingers  ,V  arc  fulcrumed  In  arbor  D 
and  are  thrown  outward  to  grip  the  forging  when  sleeve  iV  is 
riilse<l.  Light  springs  O  tend  to  keep  the  gripping  fingers  In 
a  vertical  position  against  the  arbor  when  they  are  not  being 
forced  outward  by  the  inclined  surfaces  on  sleeve  M.  Handle 
/  carries  n  spring  pawl  P  that  holds  the  sleeve  M  stationary 
while  the  forging  is  being  center-drilled. 
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Fig.    38.     Tools   used   fo 


cutting  and  waving  Band   Srooves   on   Keed   14-inch   Engine   Lathe 


Second  or  Bough-turning-  and  Facing  Operations 
The  second  operatiou  is  performed  on  a  Reed-Prentice  14- 
inch  heavy  type  automatic  lathe,  as  shown  in  Fig.  39.  The 
forging  A  is  held  on  an  internal  expanding  arbor  B,  the  driv- 
ing part  of  which  is  supported  by  the  head-center.  At  the 
closed  end,  the  shell  is  steadied  by  the  tail-center.  The  bot- 
tom of  the  shell  rests  against  the  end  of  the  arbor  which 
acts  as  a  gage.  In  this  setting,  the  external  diameter  of  the 
forging  is  rough-turned  by  four  tools  F,  mounted  on  the  car- 
riage G.  This  carriage  has  a  travel  slightly  less  than  two 
inches,  and  an  automatic  throw-off  is  provided  at  the  end  of 
the  cut  that  disengages  the  tools,  draws  them  back  and  re- 
turns the  carriage. 

At  the  rear  of  the  carriage  on  this  machine  a  facing  arm  Is 
mounted  on  a  heavy  bar.  Turning  tools  are  carried  on  this 
facing  arm,  as  shown,  and  when  the  front  carriage  feeds 
longitudinally  a  cam  bracket  0,  bolted  to  the  carriage,  is  car- 
ried along  with  it.  Clamped  on  this  bracket  is  an  adjustable 
cam  N  held  in  place  by  screws.  Cam  roll  M  on  the  facing 
arm  contacts  with  cam  N,  causing  the  facing  arm  to  rock 
forward  as  the  carriage  travels  longitudinally. 

Referring  to  the  plan  view  in  Fig.  39,  tool  H,  held  in  the 
arm,  faces  the  end  of  the  forging,  tool  /  chamfers  the  corner, 
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Fig.    39.     Tool  Layout   for  performing  Second   Series   of   Operations 
on    Reed-Prentice    Heavy    Type    Automatic    Lathe 

and  tool  J  cuts  the  depression  for  the  wave  ribs,  leaving  a 
projection  in  the  center  from  which  the  ribs  are  formed.  It 
should  be  understood  that  the  tools  on  the  carriage  and  fac- 
ing arm  work  together.  One  man  can  run  two  of  these  ma- 
chines without  trouble,  and  fifteen  pieces  are  produced  per 
hour. 


Third  Series  of  Machining  Operations 
The  third  series  of  operations  on  the  shrapnel  forging  is 
performed  on  a  14-lnch  Reed  heavy  lathe  with  a  specially 
large  turret,  as  shown  in  Fig.  37.  This  lathe  is  fitted  with 
a  12-inch  three-jaw  chuck,  bored  out  to  3%  inches  to  permit 
the  forging  to  extend  into  it.  The  forging  A  is  put  in  the 
chuck  as  shown  at  B,  and  the  jaws  grip  at  C.  The  first  opera- 
tion is  performed  with  a  bar  D  carrying  a  blade  cutter  E 
that  rough-bores  the  powder  pocket,  and  tool  F  that  rough- 
bores  the  mouth.  The  turret  is  now  indexed,  and  a  boring- 
bar  carrying  a  blade  G  roughs  out  the  diaphragm  seat,  while 
an  auxiliary  tool  H  faces  the  shell  to  length.     At  the  next 
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indexing    of    the    turret    the    boring-bar    /    that    carries    the 
finishing    tool    J    finishes    the    diaphragm    seat    and    powder 
chamber. 
Fourth  Operation— Onder-cuttlngr  and  "Wavlngr"  Band  Groove 

For  the  fourth  operation,  the  forging  is  held  in  a  14-inch 
Reed  engine  lathe  provided  with  an  automatic  attachment 
for  under-cutting  and  waving  the  ribs  for  the  copper  band. 
The  tool  equipment  used  is  shown  In  Fig.  38,  where  A  Is  the 
forging  held  by  one  end  in  the  chuck  and  supported  on  the 
opposite  end  by  the  tail  center.  The  tools  are  all  located  in 
holders  on  the  heavy  base  block  B,  and  their  operation  is  con- 
trolled from  the  carriage  R  of  the  lathe.  The  cutting  of  the 
wave  ribs  is  done  by  tool  C  at  the  front,  held  on  a  slide  that 
operates  on  the  top  of  block  B.  Spring  D  keeps  the  roll  E  on 
the  lower  slide  of  the  tool-holder  in  contact  with  the  cam  slot 
in  cam  plate  F  that  is  fastened  to  carriage  R.  When  the 
carriage  is  traversed  toward  the  chuck,  the  irregular  surface 
of  cam  plate  F  engages  the  roll  and  forces  the  tool-holder  for- 
ward. Side  motion  to  produce  the  wave  is  then  effected  by 
face  cam  G,  mounted  on  the  chuck  and  contacting  with  the 
roll  //.  This  roll  is  supported  on  a  bracket  forming  an 
auxiliary  slide  S  that  carries  the  waving  tool  C.  A  stiff  bar- 
rel spring  keeps  slide  fe'  in  contact  with  the  cam  6.  Thus, 
when  the  machine  spindle  revolves,  the  auxiliary  slide  is 
caused  to  oscillate  back  and  forth  far  enough  to  give  the 
desired  amount  of  wave. 

The  under-cutting  in  the  band  groove  is  accomplished  by 
tools  /  and  J  which  are  mounted  on  separate  tool-slides  K 
and  L.  These  slides  are  fed  in  at  an  angle  to  the  axis  of  the 
forging,  against  the  action  of  coll  springs  U  and  'N,  by  the 
cam  surfaces  of  plate  Q  in  which  rolls  0  and  P  work.  Plate 
Q  is  bolted  to  carriage  R  which,  in  advancing  toward  the 
chuck,  forces  in  the  under-cutting  tools  in  the  manner  just 
described.  The  tail-center  of  this  machine  is  fitted  with  a 
quick-acting  mechanism  so  that  it  may  be  withdrawn  quickly 
to   insert  a  new  piece. 

Fifth  Series  of  Operations 

Before  performing  the  fifth  series  of  operations,  the  forg- 
ing is  heated  and  closed  in  on  the  nose.     It  is  then  handled 


in  the  following  manner:  A  Reed  14-inch  heavy  lathe, 
equipped  with  an  extra  large  turret  mounted  on  a  special 
wide-bridge  carriage  carries  tools  for  boring,  reaming, 
threading  and  final  squaring  of  the  open  end,  as  shown  in  Fig. 
40.  The  shell  forging  for  these  operations  is  held  in  a  three- 
jaw  chuck  provided  with  special  jaws.  In  the  first  position 
the  rough-boring  of  the  nose  and  the  rough-facing  of  the  ex- 
treme end  is  performed  with  tools  B  and  C.  The  turret  is 
then  indexed  and  tools  D  and  E  finish-ream  the  hole  in  the 
nose  and  face  the  end.  The  tap  F  is  next  brought  into  po- 
sition, cutting  the  thread  in  the  nose. 

The  turret  is  again  indexed,  bringing  a  special  form  bor- 
ing tool  into  position.  Here  the  boring  tool  G  is  carried  in 
a  bar  H  held  in  a  holder  of  the  cross-sliding  carriage  type 
that  is  fastened  to  two  faces  of  the  turret.  By  means  of 
cross-screw  J,  the  boring  tool  H  may  be  drawn  in  or  out  at 
will.  This  tool  operates  as  follows:  As  the  turret  is  ad 
vanced,  handle  J  is  operated  to  let  tool  G  enter  the  nose  of 
the  shell,  and  upon  the  continued  advance  of  the  turret,  arrow 
head  M  is  forced  in  between  and  gripped  by  the  Angers  H. 
The  turret  is  now  backed  away  from  the  chuck,  and  while  re- 
ceding acts  upon  slide  P  through  the  medium  of  roll  L  and 
cam  groove  R.  The  plate  containing  cam  groove  R  is  at- 
tached to  the  arrow  head  M  and  consequently  is  held  sta- 
tionary while  the  turret  is  being  withdrawn  from  the  work. 
This  backward  movement  of  the  turret  is  continued  until  the 
tool  G  is  withdrawn  from  the  work  and  slide  S  comes  in  con- 
tact with  check-nuts  on  rod  0,  withdrawing  arrow  head  3f 
from  fingers  N  and  allowing  the  turret  to  be  indexed  ready 
for  the  first  operation  on  the  next  forging. 

sixth  or  Flnish-turniner  Operations 

The  sixth  series  of  operations  is  performed  on  a  Reed- 
Prentice  14-inch  heavy  type  automatic  lathe,  similar  to  that 
used  for  the  second  operation,  and  the  machine  is  also  oper- 
ated in  a  manner  similar  to  that  previously  described.  The 
operations  consist  in  finish-turning  the  outside  diameter  of 
the  shell  and  turning  the  radius  on  the  nose.  In  addition, 
the  copper  rifling  band,  put  on  previous  to  this  operation,  is 
turned  to  shape.     Referring  to  Fig.  41,  the  shrapnel  shell  A 
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Fig.     41. 


Reed-Prentice    14-inch    Heavy    Type    Automatic    Lathe 
used   for  performing   Sixth  Series   of   Operations 


is  held  by  the  tail-center  at  one  end  and  is  supported  and 
driven  from  the  other  end  by  a  plug  screwed  into  it.  This 
plug  is  held  on  the  live  center  and  is  driven  by  an  equalizing 
driver,  coming  in  contact  with  pins  in  the  special  faceplate. 
Two  slides  B  and  C  are  carried  on  the  front  of  the  carriage. 
Slide  C  carries  three  tools  D;  two  of  these  start  in  from  the 
rifling  band  and  turn  in  toward  the  nose,  and  the  other 
works  up  toward  the  rifling  band  from  the  closed  end.  Tool 
E.  carried  in  slide  B,  turns  the  curve  on  the  nose  of  the  shell 
and  is  controlled  in  its  action  by  means  of  a  slot  in  cam  F, 
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Fig.   42.     Tools  for  machining  Brass  Fuse   Socket 
Turning    Lathe — Eighth    Operatioi 


14-inch  Heavy 


in  which  a  roller  held  to  the  slide  operates.  At  the  rear  of 
the  carriage  is  carried  a  spacing  bar  attachment,  as  previ- 
ously described  in  connection  with  the  second  operation.  This 
attachment  carries  three  tools,  as  illustrated,  for  machining 
the  rifling  band  to  shape,  facing  the  closed  end  and  chamfer- 
ing the  corner. 

Seventh  and  Eig-hth  Operations 
After  the  sixth  operation,  the  fuse  tube  is  threaded  into 
the  diaphragm,  the  bullets  put  in,  and  the  hot  resin  poured 
in  to  keep  them  from  rattling.  The  brass  socket  is  then 
screwed  into  the  nose  and  the  fuse  tube  soldered  to  it.  The 
shell  is  now  ready  for  the  seventh  operation  which  consists 
in  cutting-off  the  center  projection.  This  is  accomplished  in  a 
Reed  14-inch  engine  lathe,  provided  with  a  faceplate  chuck 
for  holding  and  driving  the  shell  at  the  open  end,  and  a  steady- 
rest  for  supporting  it  close  to  the  point  where  the  cutting  is 
being  done.  The  shell  is  now  ready  for  the  eighth  operation, 
which  consists  in  machining  the  brass  socket  to  shape  in  an 
extra-heavy  lathe  as  shown  in  Fig.  42.  The  tools  used  for 
machining  are  retained  in  a  special  holder  on  the  carriage. 
Tool  A,  which  is  used  for  facing  off  the  fuse  tube  and  the 
brass  socket,  is  inverted,  starts  at  the  center  and  is  fed  out 
toward  the  circumference.  The  external  surface  of  the 
socket  is  machined  with  a  circular  forming  tool  C  held  on  a 
stud  D  located  in  block  B.  The  inward  travel  of  this  tool 
is  limited  by  stop  £  coming  in  contact  with  the  shell. 


SET-UP  ON  "W.AJINER  &  SWASBY  TURRET  LATHE 
FOR  MACHINING  FORGED  SHRAPNEL  SHELLS 
In  Fig.  43  is  shown  a  typical  set-up  on  a  Warner  &  Swasey 
No.  2A  universal  hollow-hexagon  turret  lathe  for  machining 
an  IS-pound  shrapnel  shell  forging.  The  arrangement  of  the 
various  tools  for  performing  the  first  series  of  operations  is 
more  clearly  illustrated  in  Fig.  44,  to  which  reference  should 
now  be  made.  The  forging  is  located  for  machining  on  a 
special  arbor  fitted  into  the  spindle  and  carrying  two  spring- 
controlled  centering  bushings  A.  These  serve  to  locate  the 
shell,  which  is  then  gripped  by  the  floating  jaws  of  the  chuck 
on  the  external  diameter,  and  a  stop  on  the  end  of  the  arbor 
locates  the  shell  from  the  bottom  of  the  powder  pocket. 

The  first  operation  consists  in  taking  a  cut  from  the  ex- 
ternal diameter  with  a  special  bcx-turner  provided  with  a 
roll  steadyrest  and  carrying  two  turning  tools.     The  second 


Fig.    43, 


First   Chucking   on   Warner   &   S-wasey   Turret   Lathe 
machining    British    Forged    Shrapnel    Shells 


operation  is  handled  from  the  cross-slide,  the  shell  forging 
meanwhile  being  supported  by  a  roll  steadyrest  clamped  to 
the  turret.  In  this  operation  the  closed  end  of  the  shell  Is 
faced  with  tool  C.  the  corner  rounded,  and  the  band  groove 
formed  with  forming  tool  D.  The  third  operation^first 
chucking — is  performed  with  tool  F  which  produces  the  waves 
in  the  band  groove,  and  is  operated  in  the  following  man- 
ner: Referring  to  the  lower  left-hand  corner  of  the  illustra- 
tion, it  will  be  seen  that  a  roll  G  is  brought  in  contact  with 
the  face  cam  B,  thus  giving  the  desired  oscillating  movement 
to  the  waving  cutter.  The  fourth  and  final  operation  con- 
sists in  under-cutting  the  band  groove  with  a  tool  clamped 
to  the  turret.  This  tool  gages  from  the  end  of  the  shell  hy 
a  revolving  stop  H,  and  is  provided  with  two  slides,  set  at 


W'. 


OANO  GROOVE 


.  V>'' 

^       4TM  OPERATION 
UNDER-CUT  BAND  GROOVE 


Fig.    44.     Diagram   illustrating  Position   and   Relation   of   Tools   for 
First  Chucking  on  British  Forged  SheU 
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Fig.  45.     S»t-up  on  Warner  ft  Swasey  Turret  Lathe  for  Second 
Series    of    Operations    on   Forged    Shrapnel   Shell 

the  desired  angle  to  each  other  and  the  work,  carrying  under- 
cutting tools  /  and  J.  These  slides  are  operated  by  handle  K. 
The  second  chucking  on  this  shell  is  handled  as  shown  in 
Figs.  45  and  46  on  the  same  type  of  machine.  As  shown  In 
Fig.  46,  the  shell  for  this  operation  is  gripped  in  an  auto- 
matic chuck,  and  a  stop  A  (or  locating  it  is  held  in  the 
spindle.  The  first  operation  consists  in  roughing  out  the 
powder   pocket   and    diaphragm   seat   with    a   cutter   J8   and 


Fig.    46.     Diagram    iUustrating   Sequence   of    Operations    performed 
at  Second  Chucking 

rough-turning  that  portion  of  the  shell  held  in  the  chuck 
In  the  previous  chucking  with  a  tool  C.  This  tool  is  held 
In  the  cross-slide  toolpost,  and  is  controlled  in  its  movement 
by  a  special  guide  fastened  to  the  regular  taper-turning  at- 
tachment. The  second  operation  finishes  the  powder  pocket 
and  diaphragm  seat  with  a  cutter  D. 

After  the  second  chucking,  the  shell  is  heated  on  the  nose, 
closed  in  and  Is  then  brought  back  to  the  turret  lathe,  when 
the  operations  are  performed  as  shown  in  Figs.  47  and  48. 


Here,  again,  the  forging  is  held  in  the  automatic  chuck  and 
is  located  by  a  plug  A  in  the  spindle.  The  first  series  of 
operations  consists  in  boring,  facing  and  chamfering  the  nose 
with  a  counterbore  B,  and  at  the  same  time  turning  the  ex- 
ternal radius  on  the  nose  with  a  tool  C.  Tool  C  is  held  in 
the  cross-slide  square  turret  and  is  controlled  in  its  move- 
ment by  a  special  guide  fitting  on  the  regular  taper-turning 
attachment. 

The  second  operation,  shown  to  the  left  of  the  illustra- 
tion, consists  in  machining  the  radius  inside  the  nose 
with  a  tool  E.  controlled  in  its  movement  by  the  special 
Ruide  D  as  previously  mentioned.  The  third  and  final  opera- 
tion consists  in  cutting  the  thread  with  a  collapsible  tap  F. 


Fig.    48.     Diagram    illustrating   Relation    of    Tools   for   performing 
Third    Series    of    Operations 

Set-up  on  Warner  &  Swasej-  Turret  Lathe  for  Mactiinln?  Bar 

Stock  Shrapnel  Shells 
The  method  of  machining  shrapnel  shells  from  bar  stock 
differs  somewhat  from  that  used  for  forgings,  and  is  handled 
on  a  No.  2A  universal  hollow-hexagon  turret  lathe.  In  this 
particular  case  the  shell  blank,  previous  to  machining  in  the 
turret  lathe,  is  rough-drilled  in  a  high-powered  drilling  ma- 
chine to  the  bottom  of  the  powder  pocket.  Assuming  that 
this  has  been  accomplished,  the  operations  for  the  first 
chucking  are  then  carried  on  as  illustrated  in  Fig.  49.  Here 
the  shell  is  held  in  an  automatic  chuck  and  is  located  by  a 
stop  A.  The  first  operation  consists  in  counterhoring  the 
mouth  with  the  counterbore  B,  and  rough-turning  the  ex- 
ternal <liaiiieter  with  tool  C;  second,  counterhoring  with  the 
cutter  I)  and  turning  further  along  the  shell  with  a  tool  E; 
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Fig.    49. 


First    Chucking   on    Frrnrh    SheU    made    f 
on   Warner   ft   Svasey   Tarret   Lathe 


Bar    Stock 


rig.    47.     Third    Chaoktng   ■•!  up   on    British    Forged    Shrapnel    8h>U 


third,  finishing  the  bottom  with  a  cutter  t'  and  facing  the 
riid  of  the  shell  with  a  tool  O. 

In  the  sccnnil  chucking,  the  operations  shown  In  Fig.  50 
;iri'  performed.  Here  the  aholl  is  reversed  in  the  automatic 
chuck  and  is  located,  as  before,  by  a  stop  A.  The  first 
operation  consists  in  turning  that  portion  of  the  body  held 
In  the  chuck  in  the  previous  chucking  with  a  roll-supporting 
turning  tool  B.  Second,  supporting  the  shell  with  a  roll- 
support  ('  held  on  the  turret,  facing  the  end  with  a  tool  /> 
and  rh.inifering  the  hand  groove  and  the  end  with  a  cutter  W 
held  on  the  cross-slide  s<iuare  turret.     The  third  operation  i."* 
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to  support  the  shell  from  the  turret  and  knurl  with  a  knurl 
F  from  the  cross-slide  square  turret.  Fourth,  taper-turn  from 
the  end  to  the  band  groove  with  a  tool  G,  guided  by  the  taper- 
turning  attachment. 

For  the  third  chucking,  the  shell,  as  indicated  in  Fig.  51, 
is  held  in  the  same  manner  as  for  the  first  chucking.  First, 
it  is  recessed  with  a  tool  A,  brought  into  action  by  operating 


-1st  operation 


rig.   50.     Second  Chucking  on  French  Shrapnel  SheU 

the  special  holder  which  has  a  cross-sliding  movement; 
second,  it  is  bored  and  faced  with  a  counterbore  B  from  the 
turret,  and  taper-turned  with  a  tool  C  operated  by  a  special 
guide  from  the  taper-turning  attachment.  In  the  third  oper- 
ation, the  thread  in  the  nose  is  rough-chased  with  a  tool  D, 
controlled  in  its  movement  by  the  chasing  attachment  of  the 
machine;  fourth,  the  thread  is  finished  with  a  tap  and  tap- 
holder  E. 

TOOLING  SET-UPS  FOR  MACHINING  SHRAPNEL 
.  SHELL  FORGINGS   ON  THE  "LO-S"W"ING"  LATHE 

By  adding  a  simple  carriage  to  its  "Lo-swing"  lathe,  the 
Fitchburg  Machine  Works,  Fitchburg,  Mass.,  has  adapted  this 
machine    for    machining    shrapnel    shells    of    different    types. 


^f  1st  operation 

RECESS 


2no  operation 
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4th  OPERATION 
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Fig.    51.     Third    and    Final    Chucking    on    French    Slirapnel    SheU 

The  following  data  and  Illustrations  refer  particularly  to  tool- 
ing used  for  machining  the  Russian  and  French  shells.  On 
the  Russian  shell,  after  centering,  the  forging  A  is  held  on  a 
special  arbor  B  shown  in  Figs.  52  and  54.  Placed  over  this 
arbor  is  an  expanding  collar  C,  the  inside  surface  of  which  is 
chamfered  to  fit  against  surface  D  on  the  stem  of  the  arbor. 
The  section  of  the  arbor  next  to  the  spindle  is  threaded  and 
a  large  nut  and  handwheel  E  are  turned  to  pull  the  sliding 
sleeve  C  along  the  arbor  and  thus  expand  it  to  firmly  grip 
the  inside  of  the  shell  forging.  Sleeve  C  is  connected  to  the 
nut  B  by  a  threaded  collar  F.    After  the  forging  is  securely 


Fig.    52.     Diagram    showing  Method   of   holding   and   performing   First 
Series  of   Operations  on  Forged  SheUs  on   "Lo-Swing"   Lathe 

located  on  the  arbor,  which  it  should  be  understood  extends 
to  the  bottom  of  the  powder  pocket  to  gage  it  for  length,  the 
tail-center  G  is  run  in  to  support  it. 

To  those  familiar  with  the  "Lo-swing"  lathe,  it  will  be  ap- 
preciated that  its  chief  efficiency  lies  in  its  system  of  multi- 
ple turning  tools.  Thus  on  this  job,  tools  H,  1.  J,  K,  L  and  il 
are  all  mounted  on  one  slide,  and  in  the  illustration,  are 
shown  in  the  positions  they  occupy  after  taking  their  re- 
spective cuts.     At  the  beginning  of  the  cut,  turning  tools  K. 


Fig.    53.     niagra 
Operations  oi 


1  showing  Method  of  performing  Second  Series  of 
Forged  Shrapnel  Shells  on  "Lo-Swing"  Lathe 


L  and  M  are  drawn  back  clear  of  the  work  to  allow  suf- 
ficient clearance  for  tools  H  and  /  to  operate.  With  the  tools 
drawn  back  and  the  carriage  at  the  extreme  right  of  the  bed, 
tool  H  is  the  first  to  come  in  contact  with  the  work.  This 
tool  takes  a  roughing  cut  over  the  body  of  the  forging,  finish- 
ing at  the  radius  on  the  nose. 

Tool  H  is  controlled  in  its  action  by  a  former  pin  on  the 
tool-slide,  held  in  contact  with  the  face  of  cam  former  0  by 
a  stiff  spring.     Former  slide  0  takes  the  place  of  the  regular 
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taper-turning  former  ordinarily  used  on  the  "Lo-swing" 
lathe.  When  the  former  pin  in  the  slide  carrying  tool  H 
reaches  point  P  on  former  0,  the  tool  Is  withdrawn  to  con- 
form with  the  shape  shown  at  'S  on  the  forging.  The  tool  is 
then  fed  in  further  toward  the  axis  of  the  arhor.  until  the 
former  pin  reaches  point  Q  on  the  slide,  when  the  radius  on 
the  nose  is  completed.  Tool  H  is  the  only  one  mounted  on  a 
taper-turning  block. 

Just  after  tool  H  passes  point  Ji,  tool  I  commences  to  cut 
at  the  end  of  the  forging,  taking  a  finishing  cut  and  ending 
up  in  the  position  in  which  it  is  shown  in  the  illustration. 
After  tool  I  reaches  this  position,  the  other  tools  J.  K.  L  and 
M  are  brought  into  action.  Tools  K.  L  and  il  are  so  situated 
on  the  carriage  that  no  lateral  feeding  is  required.  When 
these  tools  are  in  action,  the  roller  support  R  takes  the 
thrust.  Tool  K  roughs  out  the  band  groove  and  is  fed  into 
the  work  by  a  handwheel.  Tool  L  cuts  the  groove  for  attach- 
ing the  brass  case  to  the  shell,  and  tool  M,  carried  on  the 
same  block,  faces  the  end.  Tools  A'.  L.  M  and  S  are  located 
on  the  same  carriage  and  are  fed  in  together.  Tool  S  rounds 
the  corner  of  the  shell.  The  carriage  on  which  tools  K,  L,  M 
and  S  are  located  is  now  drawn  back  out  of  the  way,  and  the 
entire  carriage  moved  over  so  that  tool  .7  can  be  used  to 
under-cut  the  rifling  band  groove.  After  cutting  oft  the  cen- 
ter projection,  the  first  series  of  operations  on  the  shell  is 
completed. 

Second  Series  of  Operations  on  the  Russian  Shell 

The  second  series  of  operations  is  performed  on  the  inside 
of  the  shell  on  the  "Lo-swing"  lathe,  which  is  provided  with 
a  special  turret  for  this  purpose.  As  is  shown  In  Figs.  53 
and  55,  the  shell  A  is  held  in  special  collet  jaws  B  that  have 
a  two-point  bearing  on  the  shell.    Stop  C  in  the  spindle  locates 


the  shell  in  the  chuck.  To  manipulate  the  chuck  for  tighten- 
ing it  on  the  work,  handwheel  D  is  turned,  carrying  with  it 
the  nut  E  and  ring  F.  Ring  F  carries  pins  sliding  in  slots  in 
sleeve  II  and  driven  into  collet  B,  ,so  that  when  nut  E  is 
drawn  back  it  also  carries  collet  B  into  the  taper  in  sleeve 
//.  closing  the  collet  on  the  work.  Turning  handwheel  D  in 
the  opposite  direction  releases  the  grip  of  the  collet  B  on  the 
work.  The  first  operation  is  performed  with  tools  7.  J.  K  and 
L.  Tool  7  bores  the  powder  pocket,  tool  J  roughs  the  dia- 
phragm seat,  tool  K  rough-turns  the  thread  diameter  at  the 
shell  mouth,  and  tool  L  faces  the  end.  The  turret  is  now  in- 
dexed, and  boring-bar  carrying  tool  M  is  brought  into  opera- 
tion. This  tool  turns  the  curved  interior  of  the  shell.  To 
accomplish  this,  the  turret  locking-pin  is  removed,  allowing 
the  turret  to  float  on  its  central  axis.  Fastened  on  the  ways 
of  the  lathe  at  the  rear  of  the  turret  by  a  clamp  0  is  the  cam 
bracket  A'  carrying  the  guiding  cam  P.  This  cam,  through 
pins  Q  and  R  in  bracket  S.  controls  the  float  of  the  turret  and 
guides  the  cutting  tool  M.  In  the  illustration,  the  tool  is 
shown  at  the  end  of  the  cut.  It  will  also  be  noted  that  one 
surface  of  the  cam  is  curved  and  the  other  is  straight;  there- 
fore to  compensate  for  this  and  also  to  steady  the  turret,  pin 
if  is  backed  up  by  a  spring.  Clamp  0  is  now  released  and 
bracket  N  moved  back  to  allow  the  turret  to  be  indexed. 
Bracket  A'  is  located,  when  brought  into  the  operating  po- 
sition, by  a  stop  on  the  bed  of  the  lathe. 

In  the  third  position,  tool  R  finishes  the  powder  pocket, 
.s  the  diaphragm  seat,  tool  T  the  thread  diameter,  whereas  XJ 


oiff 

Fig.    67.     Set-up  on    "Lo-Swing"    Lathe   for   performing  Second  Series 
of  Operations  on  Straight  Type  of  French  BhoU 

acts  as  an  adjustable  stop  for  the  depth  of  the  various  tools. 
The  fourth  and  last  operation  Is  tapping  with  a  collapsing 
tap  y.  Tliis  completes  the  machining  of  the  Russian  shell  on 
the  "Lo-swing"  lathe. 

TooUngr  for  Machlniner  French  Shrapnel  Shell  on 
"Lo-Swinir"  Lathe 

The  machining  of  the  French  shrapnel  shell  is  particu- 
larly suited  to  the  "Lo-swing"  lathe.  A  great  many  of  the 
French  shells  are  made  from  solid  bar  stork,  and  when  thi- 
Is  the  case  the  first  operation,  performed  as  shown  in  Fig.  .">i''. 
consists  In  rough-drilling.  If  the  shell  is  made  from  a  tort; 
Ing,  this  operation,  of  course,  is  dispen.sod  with  and  the  first 
tool  used  carries  boring  and  facing  cutters,  as  shown  at  A.  B, 
C  and  7>.  These  rough-bore  the  three  diameters  on  the  In- 
side of  the  shell  and  face  oft  the  end  to  length.  The  next 
operation  Is  nrconipllshcd  with  two  finishing  boring  tools  E 
and  /■'.  the  depth  of  which  Is  obtained  by  nn  adjusting  collar 
(,'  that  comes  against  the  end  of  the  shell.  Following  this, 
the  thread  in  the  nose  Is  produced  with  a  collapsing  tap  // 
The  turret  Is  then  Indexed  two  holes,  bringing  the  special  re 
ressing  tool  Into  position.  This  tool  is  ot  the  cross-slide  type 
and  carries  a  back  recessing  cutter  7. 

Second  Series  of  Operations  on  French  Shell 

The  second  series  of  operations  on  a  French  shell  Is  ac- 
complished na  shown  In  Fig.  B8.  Here  the  shell  Is  held  In 
the  same  manner  as  described  In  cr)nnccllon  with  Fig.  52. 
The    forging    Is    placed    on    arbor    B   that    has   an    expanding 
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Fig.    58.     Diagram  showijig  Method  of  holding  and  applying  Tools  on  "Lo-Swing"  Lathe  for  performing  Second  Se 
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sleeve  C  operated  by  the  hand  clamping  wheel  nut  D.  Eight 
cutting  tools  are  located  on  the  carriage.  Tool  A  turns  the 
diameter  at  the  open  end  of  the  shell,  B  the  central  part, 
C  cuts  the  band  groove,  D  chamfers  the  section  adjacent  to 
the  band  groove,  E  chamfers  the  end  of  the  shell  and  F 
knurls  the  band  groove.  Roll  G,  in  connection  with  roll  B, 
supports  the  shell  while  the  knurling  is  being  done,  whereas 
tool  /  faces  off  the  end  of  the  shell.  At  the  beginning  of  the 
cuts,  tools  C,  D,  E  and  knurl  F,  also  roll  G  and  tool  I,  are 
withdrawn.  This  permits  tool  A  to  cut  the  front  end  of  the 
shell  at  the  beginning  and  finish  the  diameter  at  the  open 
end  of  the  shell.  Tool  B  next  comes  into  action  and  turns  the 
central  part  of  the  shell.  Tool  C  is  then  located  in  the  cor- 
rect position  for  the  band  groove  and  the  carriage  on  which 
tools  C,  B,  and  E  are  located  is  fed  straight  in,  cutting  the 
band  groove  and  chamfering.  Knurl  F  is  then  brought  into 
position  to  knurl  the  groove,  with  roll  G  backing  up  the  work 
against  roll  H.  The  last  operation  is  to  cut  off  the  center 
projection  with  tool  I. 

Fig.  57  shows  the  tool  set-up  on  the  "Lo-swing"  lathe  for 


SET-UPS  FOR  MACHINING  "FRANKFORD"  FORGED- 
SHELL  ON  POTTER  &  JOHNSTON  AUTO- 
MATIC CHUCKING  MACHINE 
The  machining  of  the  American  or  "Frankford"  3-inch  type 
of  high-explosive  shrapnel  shell  is  comparatively  easy,  inas- 
much as  there  is  no  nosing  to  be  done,  and  the  entire  shell 
may  be  machined  at  two  settings.  Fig.  59  shows  the  way  in 
which  the  first  operation  is  taken  care  of  on  the  No.  6A 
Potter  &  Johnston  automatic  chucking  and  turning  lathe. 
The  forged  shell  is  held  on  an  expanding  arbor  of  the  same 
type  as  that  shown  in  Fig.  5,  which  appeared  in  the  article 
on  "Machining  Shrapnel  Shells"  in  the  March  number  of 
MACinKEKY.  In  the  first  turret  position,  the  operations  con- 
sist in  taking  a  straight  cut  across  the  diameter  and  facing 
off  the  end.  The  external  turning  tool  A  is  of  the  relieving 
type,  and  B  is  a  facing  tool  that  works  on  the  end.  Both  of 
these  tools  are  supported  and  operated  from  the  turret.  A 
roll  support,  not  shown,  steadies  the  work  while  tool  A  is 
working.  The  turret  now  backs  out,  and  a  forming  tool,  held 
on   the   cross-slide,   advances,   cuts   the   rifling   band   and   the 


OPERATION 
RELIEVING  TOOL  WITH   ROLLER  SUPPORTS 


2d  operation 


machining  the  straight  type  of  French  shell,  in  which 
two  tool-blocks  are  used  for  doing  the  straight  turning. 
The  leading  tool  turns  the  end  of  the  shell  a  little  larger 
than  the  main  body.  The  procedure  for  grooving,  knurl- 
ing and  facing  the  shell  is  that  previously  described  for 
the  formed  shell,  which  is  shown  in  Fig.  52.  On  the 
French  shrapnel  shell  the  second  operation  follows  di- 
rectly after  the  first,  whereas  on  the  Russian  forged 
shell  a  nosing  in  operation  comes  between  the  two 
machining  operations. 


semicircular  grooves  in  the  end 
of  the  shell,  and  at  the  same 
time  chamfers  the  corner.  Knurl 
D.  held  on  the  rear  of  the  cross- 
slide,  is  then  advanced.  This 
knurls  the  bottom  of  the  rifling 
band  groove. 

By  referring  to  Fig.  59,  it 
will  be  seen  that  the  grooves 
do  not  extend  entirely  across 
the  face  of  the  knurl,  but  in- 
stead two  "knurl"  ribs  similar 
to  a  double  thread  are  formed 
on  the  periphery.  This  con- 
struction makes  it  possible  to 
sink  the  knurl  into  the  work  to 
the  proper  depth  without  ex- 
erting excessive  pressure  on 
the  arbor  and  throwing  it  out 
of  line.  The  knurl  also  stands 
up  longer  and  does  not  tend  to 
break  away  at  the  edges. 
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For  the  second  series  of  operations,  the  "Frankford" 
shrapnel  shell  is  held  in  a  draw-in  collet  as  shown  in 
Fig.  60.  As  the  shell  has  been  completely  machined  on 
the  outside,  it  is  let  into  the  collet  for  a  considerable 
distance.  For  machining,  it  is  shown  gripped  in  the  col- 
let by  jaws  A  and  is  backed  up  by  positive  stop  B.  At 
the  first  turret  face,  tool  C  rough-bores  the  diaphragm 
seat,  tool  D  bores  the  thread  diameter,  and  tool  E  faces 
and  chamfers  the  end.  The  turret  is  now  indexed,  and 
tools  F.  G  and  H  perform  similar  finishing  cuts..  A 
holder  held  on  the  third  turret  face  carries  tool  I  that 


4tm  operation 
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The  nose  of  the  shell  is  now 
heated  and  closed  in,  after 
which  the  third  series  of  oper- 
ations is  performed.  The  first 
step  in  the  third  chucking  is 
to  bore  for  the  thread  and  face 
the  end  of  the  shell  with  a  tur- 
ret tool,  as  shown  at  F.  The 
next  operation  is  to  machine 
the  curved  contour  of  the  nose 
of  the  shell  with  a  special  tur- 
ret tool  as  shown  at  G.  Here 
a  wide  forming  cutter  i.  held  in 
a  turret  tool-holder,  is  brought 
in     contact     with     the     work. 


Tig.    60.    Second    Series    of    Operations    on    "Frankford"    SheU 
Potter   &   Johnston    Automatic    Chucking   and   Turning   Lathe 

chamfers  the  powder  pocket,  and   at  the  fourth  turret 
face  a  collapsing  tap  threads  the  open  end. 

SET-UP   ONj  "LIBBV   TURRET  LATHE  FOR 
MACHINING  SHRAPNEL  SHELLS 

One  of  the  many  ways  of  machining  a  shrapnel  shell  is 
illustrated  in  Fig.  61.  This  shows  the  set-up  on  the 
"Libby"  turret  lathe,  manufactured  by  the  International 
Machine  Tool  Co.,  Indianapolis,  Ind.  In  the  first  chuck- 
ing, the  forging,  as  shown  at  A.  is  held  on  a  special  solid 
arbor  provided  with  a  series  of  corrugations  where  it 
contacts  with  the  forging.  This,  in  addition  to  provid- 
ing a  rigid  support,  assists  in  gripping,  and  the  shell  is  also 
gripped  by  a  pair  of  chuck  jaws  that  act  as  drivers.  First,  a 
gang  tool-holder  carrying  three  stellite  turning  tools  o  is 
1)rought  into  position,  and  the  cutting  is  started,  continuing 
ior  a  distance  of  one-third  of  the  length  turned.  To  pro- 
vide additional  support,  a  roller  back-rest,  carrying  a  facing 
tool,  is  brought  in  to  steady  the  work,  and  as  it  is  fed  for- 
ward, the  end  of  the  forging  is  faced  off  and  chamfered. 

The  second  operation  on  the  first  chucking  is  shown  at  B. 
Here  the  cutter  a  is  brought  in  first  and  starts  the  band 
groove,  after  which  the  under-cutting  tool  b  is  brought  in  to 
under-cut  the  edges  of  the  groove.  In  the  meantime,  roller 
c  supports  the  work.  Upon  the  completion  of  the  groove,  the 
holder  carrying  cutter  d  is  advanced  to  finish-face  the  end  of 
the  work  and  chamfer. 

The  third  operation — cutting  the  waves  in  the  band  groove 
— is  of  an  interesting  character  and  is  accomplished  as  shown 
at  C.  A  cam  «•  which  Is  free  to  rotate  with  the  work  is  first 
brought  in  contact  with  It;  then  the  cross-slide  is  advanced, 
carrying  thr'  waving  tool  /  and  the  guide  g.  The  guide  g 
fits  In  the  cam  groove  and  controls  the  operation  of  the  wav- 
ing tool. 

In  the  second  chucking  on  the  first  operation  the  shell  is 
reversed  In  the  chuck  and  is  held  In  the  manner  Indicated  at 

D.  The  forging  Is  located  In  the  chuck  by  a  stop  collar  h. 
and  Is  gripped  on  the  external  diameter  by  the  Jaws  of  the 
chuck.  A  stepped  boring  tool  carrying  five  Inserted  blades  Is 
brought  In  to  rough-bore  the  Internal  diameters  and  ma- 
chine the  shell  to  the  proper  thickness  nt  the  bottom  of  the 
powder  pocket.  This  tool  also  carries  n  facing  cutter  that 
faces  off  the  shell  to  the  proper  length.  While  the  boring  tool 
la  working,  a  broad  turning  tool,  hold  on  the  croassllde.  Is 
brought  In  to  bevel  the  noac  preparatory  to  closing  In.  The 
next  step  Is  to  taper  ream  the  Internal  diameter,  as  shown  nt 

E.  This  completes  the  operations  for  the  second  chucking. 


2ho  operation 


finishing  the  nose  of  the  shell 
to  the  proper  form.  During 
this  operation,  the  shell  is  sup- 
ported by  a  roller  in  the  holder. 
The  next  operation  is  to  form 
the  inside  of  the  nose  of  the 
shell  to  the  proper  shape,  as 
shown  at  H.  This  is  accom- 
plished with  a  forming  blade  ;". 
held  in  a  holder  clamped  in 
the  toolpost.  Following  this,  a 
collapsing  tap  is  brought  in 
from  the  turret  to  thread  the 
nose  of  the  shell,  as  shown 
at    /. 

MACHINING   SHRAPNEL   SHELLS   ON   A  HEAVY 
22-INCH  TURRET  LATHE 

Still  another  method  of  machining  shrapnel  shells  in  a 
heavy  turret  lathe  is  shown  in  Fig.  63.  The  shell  being  ma- 
chined is  an  18-pound  British  shrapnel  shell  made  from  a 
forging.  It  is  held  on  an  expanding  arbor  for  the  first  opera- 
tion, as  shown  in  Fig.  62.  The  arbor  is  of  the  three-point 
support  type  and  is  positive  in  its  grip.  Around  the  peri- 
phery of  the  nose  piece  are  located  three  pinions  A  capable 
of  being  rotated  by  a  squire  ended  wrench.  These  mesh 
with  teeth  in  bevel  gear  B  which,  in  turn.  Is  threaded  onto 
arbor  C.  The  forward  end  of  this  arbor  is  cone-shaped  and 
operates  the  three  gripping  fingers  in  the  open  end  of  the 
shell,  whereas  another  rod  passing  through  arbor  C  and  con- 
nected to  plunger  D  operates,  through  the  coil  spring,  the 
three  fingers  .used  in  gripping  the  shell  by  the  powder 
pocket.  This  arbor  holds  the  shell  securely  while  the  ma- 
chining operations  are  being  accomplished. 

The  first  operation  performed  at  the  first  chucking  of  the 
work  is  shown  at  ('  in  Fig.  63.  Here  a  turning  tool-holder 
clamped  to  the  turret  and  carrying  two  cutters  Is  advanced 
and  takes  a  roughing  cut  from  the  exterior  diameter  of  the 
shell  for  practically  Its  entire  length.  The  shell  Is  sup- 
ported by  three  roller  supports  as  Illustrated.  The  second 
opernlion  at  the  first  rhtirking  Is  performed  from  the  cross- 
slide,  ns  shown  at  P.  Here  a  forming  tool  of  the  tangent 
type  roughs  out  the  rifling  band  groove.  leaving  sufficient 
metnl  In  the  center  for  the  production  of  the  wave  ribs.  The 
third  operation  Is  facing  off  the  closed  end  of  the  shell  from 
the  turret  as  shown  at  E,  and  the  fourth  operation  consists 
In  niarhlning  the  waved  ribs  ns  shown  at  F.  The  tool  for  ac- 
complishing this  operation  is  held  on  the  cross-slide  and  Is 
operated   from  a  face  cam  on  the  nose  of  the  spindle. 

In  the  second  chucking  the  shell  Is  held  In  a  three-Jaw 
scroll  chuck.     The  first  operation  Is  to  rough-bore  the  Inside 
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Fig.    61.     Set-up  and   Tool  Equipment  on   the   "Libby"    Turret  Lathe  for 


ng  Forged  Shrapnel  Shells 


of  the  shell  and  powder  pocket  with  a  tool  G  held  in  the  tur- 
ret; directly  after  this  a  finishing  tool  of  the  same  shape  is 
brought  in,  finishing  the  surfaces  previously  roughed  out. 
The  second  operation  is  to  face  off  the  open  end  of  the  shell 
and  taper-form  back  of  the  nose  from  the  cross-slide,  as 
shown  at  H,  and  at  the  same  time  turn  that  portion  of  the 
exterior  surface  of  the  shell  not  machined  in  the  previous 
operation,  with  a  tool  clamped  to  the  turret  as  shown  at  I. 

Previous  to  the  third 
chucking,  the  nose  of  the 
shell  is  heated  and  closed  in. 
The  shell  is  then  held  in  a 
three-jaw  scroll  chuck  pro- 
vided with  special  jaws.  The 
first  operation,  as  shown  at  J, 
consists  in  boring  and  turn- 
ing the  nose  of  the  shell  with 
a  tool  held  in  the  tirfret.  Fol- 
lowing this,  the  hole  is 
reamed  with  a  standard 
reamer  and  tapped  with  a  col- 
lapsing tap.  Both  of  these 
tools  are  held  in  the  turret  ^'s-  *2-    Method  of  holding  shr 

on  a  22'inch 


but   are   not   shown   in   the   illustration.     This   completes  the 
machining  operations  on  the  shell. 

THREADING  SHRAPNEL   SHELLS  ON  "AUTO- 
MATIC" THREADING  LATHES 
Considerable  difficulty  has  been  experienced  in  cutting  the 
square  thread  in  the  nose  of  the  French  shrapnel  shell.    One 
method    which   accomplishes    this    operation    satisfactorily    is 
shown   in  Fig.   64,  and   is  accomplished   on  a   12-inch   "Auto- 
matic"  threading   lathe  built 
by    the    Automatic    Machine 
Co.,    Bridgeport,    Conn.,    and 
equipped    with    special    tools 
for    this   purpose.     Referring 
to  this  illustration,  it  will  be 
seen  that  two  tools  are  used 
— a   roughing   tool  A,   and   a 
finishing     tool     B.       Tool     A 
roughs   out   the   thread   to   a 
shape    similar    to    the    Acme 
type   of  thread,   whereas   tool 
B  squares  it  up.     The  rough- 
ing ^nd    finishing   tools    are 
held  on  the  forward  and  rear 
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Fir.    63.     Machining  Shrapnel  Shell  Forginrs 

carriages,  respectively,  and  are  operated  simultaneously,  being 
advanced  throughout  the  length  of  the  thread,  withdrawn  and 
returne<l  to  start  a  new  cut.  The  method  of  operating  the 
tools  Is  one  of  the  chief  features  of  the  "Automatic"  threading 
lathe. 

The  base  end  of  shrapnel  shells  when  made  from  bar 
gtock  Is  as  a  rule  bored  out  and  a  plug  Inserted  to  eliminate 
any  piping  effect  In  the  bar.  Fig.  65  shows  the  method  of  ac- 
complishing this  operation  on  a  12inch  "Automatic"  thread- 
ing lathe.  The  work  is  held  In  a  three-Jnw  universal  chuck 
and  Is  supported  by  a  roll  steadyrest  compri.ilng  two  rolls  that 
are  Inrated  beneath  the  work.  On  the  extended  end  of  the 
rear  roller  stud  Is  fastened  a  swinging  stop  that  Is  used  for 
locating  the  base  of  the  shell  in  the  correct  position  ready  for 
threading.  The  base  of  the  shell  is  counterbored  In  another 
machine,  previous  to  the  threading  operation.  The  thread- 
ing is  done  with  a  circular  tool  held  on  a  special  Internal 
threading  tool-bolder,   the  latter  being  retained   In   the  tool- 


1  a  22. inch  Eitra. heavy   Turret   L«:he 

post  carriage.  The  threading  tool-hoUior  can  be  moved  longi- 
tudinally to  bring  it  into  the  proper  relation  to  the  work.  It 
is  also  held  so  that  the  cutting  edge  Is  turned  upside  down  as 
this  action  forces  the  work  down  In  contact  with  the  roller 
supports.  By  handling  the  work  in  this  manner,  a  steady- 
rest  of  the  ordinary  type  is  dispensed  with  and  the  operation 
of  the  attnrhment  facilitated. 

One  method  of  making  plugs  for  the  base  end  of  shrapnel 
shells  when  made  from  bar  stock  is  shown  in  Fig.  66.  For 
this  work,  a  12  by  4  "Automatic"  threading  lathe  equipped 
with  special  tools  designed  for  this  purpose  is  used.  The 
machine  is  provided  with  a  draw-in  collet  chuck  that  holds 
tne  rough  forged  blank.  The  order  of  handling  the  opera- 
tions on  this  machine  Is  to  use  the  rear  tool  .-l  for  turning 
the  external  diameter  of  the  plug.  This  Is  handled  at  the 
same  rate  of  feed  as  that  required  for  threading,  so  that  It 
Is  sometimes  necessary  to  take  more  than  one  cut,  depending 
on  the  amount  of  material  left  on  the  diameter.    The  vertical 
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Fig.   64.     Cutting  Square  Thread  in  Nose  of  Trench  Shrapnel  Shell 
in   "Automatic"  Threading  Lathe 

slide  B  is  for  facing  only  and  carries  a  cutting  tool  C.  Tliis 
is  supposed  to  finisli  the  face  in  one  cut,  but  as  the  work  will 
spring  considerably,  a  light  finishing  cut  is  taken  when  the 
tool  is  being  drawn  back  from  the  center  to  the  circumfer- 
ence of  the  work.  The  threading  tool  D  is  held  on  the  front 
toolpost  and  is  of  single-point  construction.  The  feed  given 
to  this  tool  is  automatically  controlled,  both  as  to  pitch  and 
depth  of  cut  at  each  traverse. 

In  actual  operation,  both  the  threading  and  turning  tools 
are  in  motion  all  the  time  on  the  work,  but  the  tools  are  in- 
dependently controlled  so  that  either  one  can  be  operated 
separately.  A  stop  is  provided  on  the  back  toolpost  so  as 
to    turn    each    plug   to    the    same   diameter.     The    automatic 
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Fig.    65. 


End  of  Bar  Stock  Shrapnel  Shells 
tic"  Threading  Lathe 


throw-out  for  the  feed  of  the  threading  tool  is  set  from  the 
front  handle  on  the  ratchet  and  pawl  as  regularly  furnished 
on  the  "Automatic"  threading  lathes. 


GRINDING  SHRAPNEL,  SHELLS  ON  NOR- 
TON GRINDING  MACHINES 

An  increasingly  large  number  of  shrapnel  shell 
manufacturers  are  finishing  the  steel  shell  by  grind- 
ing instead  of  finish-turning.  That  is,  the  exterior 
surface  of  the  shell  is  rough-turned  to  within  from 
0.030  to  0.080  inch  of  the  finished  size  and  is  then 
finished  to  the  required  limits  and  shape  by  grind- 
ing, as  shown  in  Fig.  67.  It  is  claimed  by  the  advo- 
cates of  grinding  that  the  finishing  operations  are 
more  speedily  performed  in  this  manner  and  that  a 
more  accurate  and  concentric  shell  is  produced. 
They  also  point  out  the  fact  that  portions  of  the 
shell  are  so  hard  that  it  is  extremely  difficult,  if  not 
impossible,  to  turn  it  in  the  allowable  time. 

The  varied  heat-treatment  given  to  the  shell  on 
the  closed  end  and  nose  leaves  it  harder  in  some 
sections    than    others,    as    indicated     in    Fig.    68. 


The  section  E.  2 14  inches  from  the  closed  end  of  the 
shell,  must  strike  from  42  to  50  on  the  scleroscope,  and  the 
section  .4  at  the  nose  must  strike  between  20  and  25 
The  section  marked  D.  or  that  part  of  it  to  the  left  of 
the  line  that  marks  the  limit  of  the  heat-treating  on 
the  closed  end,  has  not.  been  heat-treated  at  all,  and  partly 
on  this  account  and  also  because  of  the  gradually  diminish- 
ing thickness  of  the  shell  along  this  section,  it  strikes  be- 
tween 40  and  45,  decreasing  as  the  thickness  of  the  wall 
diminishes,  until  at  C  the  section  strikes  but  35.  Section  B. 
adjacent  to  the  annealed  nose  of  the  shell,  strikes  about  30 
on  the  scleroscope. 


Fig.   66.     Turning,  facing,  and  threading  Plugs  for  Closed  End 
of  Bar  Stock  Shrapnel  Shells  in   "Automatic"   Threading  Lathe 

On  the  other  hand,  some  manufacturers  are  not  putting 
the  shell  through  this  heat-treating  and  tempering  process, 
and  omit  the  annealing  and  machining  of  the  nose  after  the 
nosing  in  operation.  This  leaves  the  nose  with  considerable 
stock  to  remove  and  in  such  a  condition  as  regards  hardness 
that  the  grinding  machine  becomes  a  necessity.  In  the  face 
of  these  varying  degrees  of  hardness  of  the  shrapnel  shell, 
it  will  be  seen  that  it  is  difficult  to  secure  wheels  of  the 
right  grain  and  grade  to  suit  all  of  these  conditions.  With 
this  information  in  mind,  we  can  more  intelligently  take  up 
the  actual  grinding  of  the  shell.  The  Norton  Grinding  Co., 
Worcester,  Mass.,  has  been  actively  engaged  in  developing 
methods  of  grinding  shrapnel  shells  and  the  following  il- 
lustrations and  description  apply  to  the  work  as  done  on 
Norton  grinding  machines. 

Fig.  69  shows  the  two-operation  method  of  grinding  the 
shrapnel  shell.  Section  A  at  the  open  end  of  the  shell  is 
covered  by  a  wide  faced  wheel  formed  to  shape,  that  finishes 
the  radius  on  the  nose  at  one  in-feeding  of  the  wheel.  Sec- 
tions B,  C  and  D  are  covered  by  a  wide  faced  wheel,  formed 
to  shape  so  as  to  finish  these  three  surfaces  at  one  in-feeding 
of  the  wheel.  Section  E  at  the  closed  end  of  the  shell  is 
finished  completely  by  turning. 


Fig.    67.     Grinding  Shrapnel  Shells  on   a  Norton   Special-purpose   Grinding  H&chtne 
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Tig.    68.     DiKpram    showlnir  Sclerascope   Hardness  Test   of   Heat-treated 
Shrapnel   Shell   at   Various    Points   along   its   Surface 

Some  manufacturers  use  a  three-operation  metbod  of  grind- 
ing the  shrapnel  shell  as  illustrated  in  Fig.  70.  In  this  case, 
the  sections  A  and  D  are  first  ground  with  the  same  wheel, 
as  American  manufacturers  deem  it  advisable  to  grind 
surface  .1  rather  than  to  finish  it  by  turning.  The  second 
stage  in  this  grinding  is  the  finishing  of  the  nose  E  with  a 
formed  wheel,  and  the  third  stage  is  the  finish-grinding  of 
the  body  at  points  B  and  C. 

Procedure  followed  in  Grinding  Shrapnel  Shells 

The  procedure  followed  in  grinding  shrapnel  shells  by  the 
two-operation  method   is  first  to  screw   plugs   into   the  open 
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Fif.    69.     Tvo-operation   Method  of  grinding  Shrapnel  Shells  on 
Morton  Grinding  Machines 

end  of  the  shells,  as  shown  in  Fig.  69.  The  outer  ends  of 
these  plugs  are  centered,  and  the  projection  left  on  the  closed 
end  of  the  shell  with  the  center  intact  acts  as  a  means  of  sup- 
porting the  shell.  Some  of  the  Canadian  manufacturers  vary 
this  practice  by  cutting  off  the  center  projection  on  the 
closed  end  of  the  shell  and  fitting  a  cap  with  a  center  hole 
over  the  closed  end.  Others  use  a  ball  bearing  cup 
center   to   carry   the   closed    end.     American    manufacturers. 
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however,  leave  the  center  projection  on  the  shell  until  after 
the  grinding  has  been  finished. 

In  grinding  the  nose  end  of  the  shell,  the  amount  of  metal 
removed  varies  from  0.020  to  0.090  inch  on  the  diameter. 
The  grinding  wheel  operates  at  from  6000  to  6250  surface 
feet  per  minute.  The  speed  of  the  work  is  75  revolutions 
per  minute,  or  a  surface  speed  of  practically  75  feet,  and  the 
machine  used  is  a  Norton  6  by  32  plain  grinder.  The  wheel 
used  is  generally  14  inches  diameter  by  2'/4  inches  face.  The 
wheel  requires  truing  for  every  five  to  twenty  shells,  depend- 


Radius   Wheel    Truing    Device    for    l  i?:i.:ns:    Gr 
Wheel  for  grinding  Shrapnel  Shell   Ni-v 

ing  upon  the  amount  of  metal  removed  and  the  hardness  of 
the  shell.  For  truing,  a  simple  radius  fixture  carrying  a 
diamond  is  used.  Fig.  71  shows  this  wheel  truing  device 
clamped  on  the  grinding  machine  bed.  It  is  applied 
in  the  same  manner  as  the  usual  steadyrests  used  for  sup- 
porting the  work.  The  diamond  is  mounted  in  a  swinging 
arm  that  is  operated  by  a  hand  lever  as  shown.  By  succes- 
sive cuts  across  the  wheel,  the  desired  shape  is  attained. 

For  grinding  the  body  either  a  10  by  24  special-purpose  or 
10  by  36  Norton  grinding  machine  is  employed.  The  amount 
of  metal  removed  from  the  body  varies  from  0.030  to  0.075 
inch  on  the  diameter,  and  the  limits  vary  from  0.002  to  0.010 
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inch,  (loponding  largely  on  the  roiiulroments  of  the  plant  in 
which  the  work  Is  being  done.  The  wheel  used  on  the  body 
is  20  Inches  In  diameter  and  is  of  the  ring  wheel  type.  It 
will  bo  noticed  in  Fig.  69  that  the  wheel  for  grinding  the 
body  Is  also  formed  to  shapv.  The  method  of  truing  the 
wheel  for  shnplng  the  shrapnel  shell  body  Is  shown  In  Fig. 
72.  This  nttarhinent  is  cliimprd  to  the  front  of  the  grlml- 
ing  mnrhlrie  bed  and  at  the  lop  of  the  bracket  Is  fitted  a  slide 
.■t  operated  by  handwheel  /?.  I'pon  the  face  of  this  slide 
nearest  the  grinding  wheel  la  pivoted  an  angular  arm  C  that 
supports  the  dinninnd  U  at  its  lower  end.  Under  the  end  of 
the  upper  arm  l.s  a  spiral  spring  that  keeps  the  diamond 
normally  bark  from  the  wheel.  A  plate  former  K  clamped  to 
the  hotlnm  face  of  the  bracket  Is  shaped  to  agree  with  the 
form  to  be  given  the  wheel.     Located  at  the  lower  extremity 
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of  the  arm  and  behind  the  diamond  is  mounted  a  roll  F  that 
bears  constantly  against  form  E.  When  the  diamond  slide 
is  reciprocated  by  turning  the  handwheel,  the  diamond  is 
made  to  traverse  a  path  conforming  with  the  cam  that  guides 
it.  By  moving  the  wheel  in  toward  the  diamond  and  mak- 
ing successive  traversings  of  the  diamond,  the  wheel  is  given 
the  desired  shape. 

For  grinding  the  body,  the  wheel  must  be  trued  after  every 
ten  to  twenty-five  shells  are  ground,  depending  upon  the 
amount  of  metal  removed  and  the  hardness  of  the  shell.  In 
grinding  shrapnel  shells,  the  usual  method  is  to  fit  a  lot  of 
the  shells  with  the  driving  plugs  and  carry  them  all  through 
to  completion  before  removing  the  plugs. 

REMOVING  CENTER  END  FROM  SHRAPNEL 
FORGINGS  ON  BESLY  DISK  GRINDER 
For  performing  practically  all  the  machining  operations  on 
the  shell,  a  center  projection  is  left  on  the  closed  end  of  the 
shell  for  supporting  it.  This,  of  course,  must  be  removed 
before  the  shell  is  completed.  One  method  of  doing  this  is 
to  use  a  Besly  No.   14   ring  wheel   grinder   equipped   with  a 
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special  fixture.  A  Besly  grinder  fitted  up  for  this  work  is 
shown  in  Fig.  73,  and  the  fixture  used  for  holding  the  shell 
is  shown  in  Fig.  74.  The  machine,  as  furnished,  is  arranged 
for  wet  grinding  but  is  not  so  fitted  up  in  the  illustration. 
The  fixture  shown  in  Fig.  74  is  fastened  to  the  geared  lever 
feed  table  and  is  of  simple  design.  It  is  provided  with  a 
backing-up  stop  A,  the  work  resting  in  two  semi-spherical 
groove  projections  on  the  fixture.  The  operator  simply  holds 
the  shrapnel  shell  in  place  by  hand  and  then  feeds  it  in 
against  the  wheel  and  traverses  it  past  in  the  usual  manner. 
The  time  for  removing  a  %-inch  diameter  stub  end  projecting 
%  inch  from  the  body  of  the  shell  is  less  than  a  minute. 

FORGING  THE  SHRAPNEL  HEAD 

The  shrapnel  head  shown  at  A  in  Fig.  75,  that  screws  into 

the  end  of  the  shell  and  into  which  the  fuse  body  is  screwed, 

is  made  from  a  forging  of  low-carbon  steel   for  the  French 

shell.     One   method   of  producing   this   which   is   of   unusual 


interest  is  shown  in  Fig.  76.  A  power-driven  forging  ma- 
chine equipped  with  a  special  set  of  tools  is  used  for  this 
purpose.  A  bar  of  steel  of  the  same  diameter  as  the  hole  in 
the  finished  forging,  in  this  case  IM:  inch,  is  gripped  In  the 
dies  as  shown  at  A,  and  is  upset  by  means  of  a  plunger  a, 
forming  an  upset  on  the  end  of  the  bar  shown  to  the  right. 

The  upset  bar  is  now  placed  in  the  second  impression  of 
the  gripping  dies,  as  shown  at  B.  By  way  of  explanation,  it 
should  be  stated  that  the  views  of  the  dies  shown  at  A,  B  and 
C  are  sections  taken  in  a  horizontal  plane  at  each  stage  or 
die  impression.  Upon  gripping  the  upset  forging  in  the 
second  impression  in  the  dies,  the  plunger  6  advances  and 
forms  an  annular  groove  in  the  face  of  the  forging,  at  the 
same  time  increasing  its  width  as  shown  at  c. 

The  forging,  still  integral  with  the  bar,  is  now  quickly 
removed  and  placed  in  the  last  impression  of  the  dies.  The 
diameter  of  the  hole  in  these  dies  is  larger  than  the  bar, 
allowing  it  to  slip  back  as  the  punch  advances  to  punch  the 
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Fig.    74.     Fixture   used   on   Besly   No.    14   Ring  Wheel    Grinder   for 
grinding   Center   End   from   Shrapnel   Forgings 


Fig.   76.     Diagram  illustrating  Method  of  producing  Shrapnel  Shell  Heads 
in  a  Power  Forging  Machine  without  any  Waste  of  Stock 

hole  in  the  forging.  When  the  punch  moves  forward  it  car- 
ries with  it  the  spring-operated  sleeve  d,  thus  finishing  the 
forging  in  one  heat.  This  method  of  forging  is  very  satis- 
factory, producing  a  homogeneous  forging  at  the  rate  of  1500 
in  ten  hours. 

Forg-ing  the  Steel  Diaphragm 
The  steel  diaphragm  shown  at  B  in  Fig.  75  is  made  from 
low-carbon  steel  in  a  special  type  of  forging  machine  oper- 
ated similarly  to  a  hot-pressed  nut  machine.  That  is  to  say, 
the  bar,  instead  of  being  ted  in  from  the  front,  as  in  a  regular 
forging  machine,  is  fed  in  from  the  side. 
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The  manner  in  which  this  is  accomplished  is  shown  in 
Fig.  77.  A  flat  bar  of  steel  2%  inches  wide  b.v  %  inch  thick, 
heated  to  the  proper  temperature  for  a  distance  of  three  feet, 
i.s  fed  across  the  face  of  the  die  as  at  A  and  located  by  stop 
fi.  Punch  c  then  advances  and  cuts  out  a  blank  of  the  re- 
(|uired  diameter,  forcing  it  into  the  die,  as  shown  at  B.  The 
metal  is  now  confined  between  the  faces  of  punches  d  and  c 


and  in  die  a,  and  is  forged  to  the  required  shape.  The  next 
step  is  shown  at  C,  where  punch  d  advances  and  forces  the 
formed  forging  out  of  the  die.  The  production  on  this 
diaphragm  is  in  the  neighborhood  of  8000  to  10,000  in  ten 
hours. 

GAGING  SHRAPNEL  SHELLS 
The  machining  operations  on  shrapnel  shells  are  required 
to  be  held  within  certain  limits,  and  government  inspectors 
watch  these  closely.  Some  of  the  principal  gaging  operations 
on  the  shrapnel  shell  body  are  shown  in  Fig.  78.  Fig.  79 
shows  the  18-pound  shrapnel  shell  in  section,  and  gives  the 
principal  dimensions  together  with  the  limits;  it  will 
be  seen  from  this  illustration  that  the  range  allowable  is  in 
most  cases  large.  The  Wells  Bros.  Co.,  Greenfield,  Mass., 
has  made  a  large  number  of  shrapnel  gages,  some  of  which 


Fig.    79.     Ig-pound    Shrapnel    Shell    showing    Di 
Manufacturing    Limits 

are  shown  in  the  accompanying  illustrations.  In  the  three 
upper  views  of  Fig.  78,  the  Wells  Bros,  standard  thread  gage 
is  illustrated.  This  is  used  for  all  diameter  measurements 
by  substituting  flat  gaging  pins  for  the  V-points  used  when 
gaging  thread  diameters. 

Gag-es  for  British  Shrapnel  Parts 

Fig.  80  illustrates  typical  gages  for  gaging  such  parts  of 
the  British  shrapnel  as  body  diameters,  diaphragm  seat, 
powder  pocket,  fuse  socket,  thread  diameters,  and  fuse  parts. 

Fig.  81  shows  the  application  of  several  different  types  of 
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Fig. 


shrapnel  shell  gages.  At  A  is  the  gage  for  the  over-all  length. 
At  B  is  the  gage  used  for  measuring  the  thickness  of  the 
closed  end.  The  outer  arm  of  this  gage  can  be  swung  away 
to  allow  the  placing  of  the  gage  on  the  standard.  At  the  ex- 
treme lower  left-hand  corner  of  the  gaging  arm  is  a  slight 
shoulder  on  the  rod  and  the  height  of  this  acts  as  the  limit. 
C  shows  the  application  of  outside  diameter  and  thread  gages. 


Fig.    81.     Diagram   showing   Application  of  Wells  Bros.    Gages 

D  shows  three  form  gages  for  checking  the  shape  and  dimen- 
sions of  the  wave  ribs,  the  diameter  and  shape  of  the  under 
cut  in  the  band  groove  and  the  shape  of  the  nose  of  the 
shell.  E  shows  the  gage  used  for  checking  the  thickness  of 
the  wall  of  the  shell  at  different  distances  from  the  mouth.  F 
shows  the  application  of  a  powder  pocket  gage,  and  also  a 
gage  for  checking  the  shape  of  the  finished  rifling  band. 
Gages  for  American  Shrapnel  Shells 
Fig.  82  shows  a  miscellaneous  collection  of  gages  used  in 
checkingL  the  dimensions  of  the  American  shrapnel  shell. 
Gages  A,  B,  0  and  D  are  for  measuring  the  diameter  of  the 
diaphragm  seat.  E  is  for  checking  the  distance  from  the  dia- 
phragm seat  to  the  mouth  end  of  the  shell,  and  gage  F  is  for 
the  outside  diameter  of  the  shell.  Gage  G  is  used  for  the 
rifling  band  groove.  Gages  H  and  /  are  for  the  thread  in  the 
mouth  of  the  shell,  H  being  a  "not-go"  and  I  a  "go"  gage. 


The  gage  at  /  performs  several  gaging  functions  on  the 
American  shell.  It  consists  of  a  standard  having  two  upright 
posts  across  which  a  bar  is  mounted.  The  purpose  of  the  bar 
is  to  gage  the  overall  length  of  the  shell,  and  its  lower  sur- 
face is  provided  with  two  steps  giving  the  limits.  This  gage  is 
also  used  for  measuring  the  depth  of  the  powder  pocket,  rod 
K  and  block  L  performing  this  function.  Two  rings  are  cut 
around  the  rod  A'  registering  with  the  top  surface  of  the  bar, 
the  purpose  being  to  show  the  accuracy  of  the  work. 


^K     -r-  ^B  ■  "  ■■■■'    '^^^l^^^k 


Fig.    82.     Collection   of   Wells   Bros.   Co.'s   American   Shrapnel  Shell 


Fig. 

Another  interesting  gage  is  shown  at  M.  This  is  for  gag- 
ing the  concentricity  of  the  shell  and  consists  of  an  arbor 
mounted  so  that  it  can  be  swung  on  a  pivot.  The  arbor  car- 
ries two  collars  N  and  0  that  fit  in  the  shell.  Collar  P  Is 
merely  a  sizing 
plug  and  when  the 
gage  is  in  use  this 
plug  is  removed.  A 
gaging  finger  Q 
rests  against  the 
shell  when  it  is  on 
this  arbor,  and  a 
standard  type  of 
indicator  R  shows 
the  variation  in 
concentricity  when 
the  gage,  collars 
and  shell  are  ro- 
tated on  the  arbor. 

MARKING 
E    SHRAPNEL 
SHELLS 

All  shrapnel 
shells  are  marked 
on  their  circumfer- 
ence with  five  or 
six  lines  of  letter- 
ing, as  shown  in 
Fig.  S.3.  This  indi- 
cates the  size  of 
the  shell,  the 
series,  muzzle 
velocity,  name  of 
the  manufacturer,  date  completed,  etc.  Two  types  of  ma- 
chines for  producing  the  stamping,  built  by  Noble  & 
Westbrook,  Hartford,  Conn.,  are  shown  in  Figs.  83 
and  84.  The  machine  shown  in  Fig.  S3  is  of  the 
hand-operated  type.  The  figure  block  A  is  held  in  a 
slide  that  is  moved  longitudinally  by  pulling  down 
handle  B,  rolling  the  shell,  and  at  the  same  time 
stamping  it.  The  shell  is  located  on  the  table  in  the 
two  positions  by  gages  C  and  D. 

The  "Dwight-Slate"  stamping  machine  shown  in 
Fig.  84  is  power-driven,  and  the  work  is  held  on 
an  elevating  table.  The  stamp  is  held  in  a  slide 
operated  by  an  eccentric  and  connecting-rod.  In 
this  machine  the  shell  is  not  distorted,  as  in  hand- 
stamping. 
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SHRAPNEL  AND  SHRAPNEL  MAKING 

The  shrapnel  shell,  invented  by  an  Englishman,  Lieut. 
Henry  Shrapnel,  In  the  latter  part  of  the  eighteenth  century, 
was  conceded  by  military  experts  to  be  most  effective  for  the 
purpose  intended,  even  in  its  early  form.  As  originally 
made,  It  was  a  spherical  explosive  shell  that  burst  by  ig- 
nition with  a  time  fuse,  the  fragments  and  bullets  contained 
being  scattered  in  all  directions.  The  modern,  or  "shooting 
shrapnel,"  Is  a  thin  walled  projectile  made  of  high  tensile 
strength  steel,  cleverly  designed  to  act  like  a  blunderbuss; 
it  blows  its  charge  of  bullets  out  at  a  still  greater  velocity 
than  that  imparted  to  the  shell  by  the  howitzer. 

The  design  of  shrapnel  and  the  machining  of  the  com- 
ponent parts  are  matters  of  world-wide  interest  to  manufac- 
turers, toolmakers  and  mechanics  at  present.  Shrapnel  Is 
being  used  In  enormous  quantities,  and  American  machine 
tool  builders  have  been .  called  on  to  provide  machines  and 
tool  equipment  of  the  latest  and  most  efficient  designs  to  meet 
the  demand.  Many  shops  are  running  full  force  day  and 
night,  and  are  months  behind  their  orders.  A  small  per- 
centage of  shrapnel  sheila  is  made  from  bar  stock  but  most  of 
them  are  made  from  forgings,  formed  hollow  under  hydraulic 
presses  or  in  forging  machines.  The  forging  processes, 
which  are  of  extr.iordlnary  Interest,  especially  to  those  who 
know  something  of  the  difflculties  attending  them,  are  not 
finishing  proceaae.s.  Whether  made  from  the  bar  or  forged 
hollow,  machining  must  be  done  on  all. 

The  articles  In  this  number  treat  In  detail  of  the  construc- 
tion, forging  and  machining  operations  and  the  tool  equip- 
ment used  for  making  the  shell,  fuse  parts  and  the  br.iss  case. 
They  constitute  as  nearly  a  complete  treatise  as  was  prac- 
ticable to  present  In  one  number  of  MAriiiNKnY.  This  large 
space  was  not  devoted  to  the  deoign  and  manufacture  of  a 
deadly  ml.sRlle  for  the  purpose  of  glorifying  war,  but  because 
of  Its  Intrinsic  mechanical  interest  and  the  ingenuity  dis- 
played In  providing  tools  for  the  various  operations.  It  is 
true,  unfortunately,  that  the  making  of  spears,  rifles,  guns, 
nmmunltion,  armor  and  the  weapons  used  in  warfare  gener- 
ally hn»  promoted  the  development  of  metallurgy  and  the 
metal-working  arts  as  has  nothing  else.  The  forging  of  great 
gun  tubes  made  poBsihle  the  production  of  large  hollow 
shafts  used  in  heavy  modern  machinery.  The  alloy  steels 
now  BO  generally  used  for  automobiles  were  (Irsl  used  for 
armor  plate  and  other  defenRlve  and  olfenslve  equipment. 


But  these  articles  show,  too,  something  of  the  cost  and 
folly  of  modern  war.  The  three-inch,  fifteen-pound  shrapnel 
shell  made  in  America  costs  the  European  governments,  ready 
to  fire,  about  $18  each.  The  French  army,  in  one  week  of  Its 
retreat  from  Belgium  toward  Paris,  fired  between  SOO.OOO 
and  900,000  rounds  of  shrapnel,  the  cost  of  which  alone  must 
have  been  more  than  $15,000,000!  To  the  peaceful  engineer 
whose  aim  and  purpose — like  that  of  M.vciii.neky — are  to  pro- 
mote efficiency  and  production,  the  waste  and  desolation  of 
war  are  abhorrent. 

*  *     « 

THE   TRADE   SECRET  FALLACY 

Some  interesting  incidents  are  told  us  about  various  manu- 
facturers and  their  endeavors  to  keep  trade  secrets.  Ap- 
parently it  is  still  believed  by  many  that  trade  secrets  can  be 
kept  indefinitely;  but  a  story  told  by  a  well-known  manufac- 
turer tends  to  disprove  this  belief.  There  are  two  other 
manufacturing  concerns  in  the  same  business,  and  each  prob- 
ably knows  what  the  other  two  are  doing.  The  one  referred 
to  said  that  he  had  two  experts  in  each  of  the  competing 
plants,  employed  there  as  ordinary  workmen  to  keep  their 
eyes  and  ears  wide  open  and  post  him  about  all  improve- 
ments and  matters  of  interest  that  developed.  He  said  that 
probably  the  others  had  such  workmen  in  his  plant  so  that 
the  "secrets"  of  each  were  really  common  property. 

Trade  secrets  could  be  kept  by  locking  the  men  up  and 
keeping  them  locked  up,  but  this  is  hardly  feasible.  One 
method  of  keeping  his  trade  secrets  used  by  a  prominent 
manufacturer  Is  to  employ  in  the  experimental  department 
only  men  who  are  residents  of  the  town  in  which  the  works 
are  located.  These  men  must  have  worked  at  least  three 
years  for  the  company,  must  be  married,  have  a  family  and 
homes  of  their  own  before  they  are  taken  Into  the  laboratory 
or  employed  on  experimental  work.  They  are  paid  good  wages 
and  are  informed  that  the  work  they  are  doing  is  of  little  or 
no  importance  to  any  but  their  own  company  and  that  the 
company's  interests  are  theirs.  This  method  is  perhaps  as 
satisfactory  as  any,  but  in  all  such  schemes  there  are  weak 
points.  Human  nature  Is  averse  to  domination  of  this  sort. 
It  is  practically  Impossible  to  keep  trade  secrets  indefinitely, 
and  those  familiar  with  the  enterprises  which  require  such 
methods  realize  this  better  than  the  outsiders. 

A  fundamental  defect  of  a  business  based  on  trade  secrets 
is  that  its  methods  become  crystallized  and  progress  Is 
stopped.  Conditions  change,  and  every  concern  that  would 
keep  abreast  of  the  times  must  change  its  practice  and 
product  to  keep  from  falling  behind.  This  means  that  pro- 
gressive men  with  keen,  alert  minds  who  are  able  to  develop 
and  to  assimilate  new  ideas  and  apply  them  to  their  business 
must  be  employed.  Secretive  methods  tend  to  the  retention  of 
men  of  mediocre  ability  Slid  unprogresslve  tendencies. 

•  •     * 

MATHEMATICS  IN  CONTRIBUTIONS 
Some  writers  for  mechanical  journals  seem  to  believe  that 
the  more  theory  they  can  bring  into  a  treatise  on  a  practical 
subject  the  better;  and  that  formulas  and  symbols  add  v.ilue 
to  the  article,  at  least  in  the  eyes  of  the  editor,  irrespective 
of  the  practical  usefulness  of  the  mathematical  dissertations. 
This  is  a  mistaken  Idea.  The  editor  generally  looks  for  a 
good  practical  reason  for  every  formula,  and  objects  to  the 
use  of  algebraic  expressions  when  a  few  plain  words  would 
express  the  same  Idea.  Most  mechanical  men  lack  the  train- 
ing necessary  to  easily  understand  or  follow  the  argument 
In  an  article  containing  too  much  mathematics.  A  clear,  con- 
cise statement  of  the  conditions,  a  definite  explanation  of 
processes,  and  conclusions  reached  in  a  logical  manner  con- 
stitute the  essentials  of  a  good  technical  treatise.  If  formulas 
are  required  to  make  any  point  clear  that  otherwise  would 
to  obscure,  or  it  mathematical  treatment  helps  to  reach  a 
result  quickly,  then  use  mathematics  to  the  extent  necessary. 
Certainly  mathematics  often  help  greatly — in  fact,  mechanical 
engineering  would  be  impossible  without  that  science;  but  it 
should  be  used  with  discretion,  and  avoided  In  articles  of  a 
practical  nature  when  not  necessary  In  order  to  treat  the 
subject  comprehensively. 


OMBINATION  timing  and  percussion  fuses  com- 
prise a  large  number  of  small  parts  made  from 
different  metals  and  alloys,  and  are  produced 
in  various  ways.  Some  of  the  parts  are  made 
from  rod  brass  or  alloys  of  copper  and  alum- 
inum, whereas  others  are  made  from  hot- 
pressed  forgings  and  are  ma- 
chined after  being  formed  to 
shape.  In  the  following,  a 
brief  description  of  several 
different  methods  of  making 
the  most  important  fuse  parts 
will  be  illustrated  and  de- 
scribed, together  with  details 
regarding  the  forging  tools 
used  for  the  socket  and  plug. 

Forging  the  Fuse  Socket 
The  fuse  socket,  which 
screws  into  the  nose  of  the 
shrapnel  shell  and  acts  as  a 
base  for  the  fuse,  is  made 
from  a  special  forgeable  alloy 
casting  containing  40  per  cent 
copper,  58  per  cent  zinc  and 
2  per  cent  lead.  The  first  step 
in  this  process  is  to  melt  the 
above  constituents  in  the 
usual  manner  and  then  to 
cast  the  slugs  in  sand  molds, 
six  to  eight  being  gated  to- 
gether. These  castings  are 
made  2  11/16  inches  diameter 
by  11/16  inch  thick,  as  shown 
in  Figs.  85  and  86.  There 
are  several  methods  in  use  for 
forging  the  plugs,  but  the 
general  principle  is  the  same.  In  this  particular  case,  a 
No.  23  Bliss  press  capable  of  exerting  a  pressure  of  250  tons 
is  used.     The  castings  are  placed  in  the  furnace  where  they 


are  allowed  to  "soak"  at  a  temperature  varying  from  1200  to 
1300  degrees  F.,  or  in  other  words,  until  they  reach  a  dull 
red  color.  One  casting  at  a  time  is  then  quickly  removed  and 
placed  in  the  impression  of  the  die  shown  to  the  right  in  Fig. 
85  and  in  detail  in  Fig.  86.  The  working  parts  of  these  dies 
are  made  from  Jessop's  high-carbon  tool  steel  and  one  blow 
of    the    press    completes    the 
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forging,  turning  out  about 
3000  in  ten  hours.  The  tools 
used  for  this  purpose  are  of 
interesting  construction,  as 
shown  in  Fig.  86.  They  com- 
prise a  lower  die  A  machined 
out  to  the  shape  of  the  fin- 
ished forging  and  carrying 
an  ejector  and  lower  former  B 
operated  by  plunger  C  which 
ejects  the  forging  if  it  sticks 
in  the  die.  The  top  member 
or  punch  comprises  a  holder 
D  into  which  the  punch  E  is 
screwed.  This  is  bored  out  to 
fit  an  ejector  F  which  ejects 
the  forging  as  the  ram  of  the 
press  ascends.  Punch  E  and 
stripper  or  ejector  F  are  made 
from  high-speed  steel,  hard- 
ened. G  shows  the  cast  blank 
and  H  the  completed  forging. 
Forging-  Brass  Plugs 
The  brass  plug  shown  in 
Fig.  87  is  used  as  a  temporary 
cap  for  the  shrapnel  to  pro- 
tect it  during  transportation. 
It  remains  in  the  fuse  socket 
until  the  shrapnel  shell 
reaches  the  field  of  opera- 
tions, when  it  is  removed  and  replaced  by  the  timing  fuse. 
This  member  is  made  from  a  special  forgeable  alloy  casting 
2   inches   in   diameter  by   %   inch  thick   and   is  cast  in   sand 
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Fig.    85.     Tools 


forging    Brass    Fuse    Socket 


Fig.    87.     Tools    used    for    forging    Brass    Plug 
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molds  in  a  similar  manner  to  the  fuse  socket.  It  is  also  com- 
posed of  the  same  constituents  as  the  socket  and  is  forged  in 
the  same  type  of  press.  The  construction  of  the  tools,  how- 
ever, varies  somewhat  from  that  of  the  tools  used  in  making 
the  socket,  as  will  be  seen  upon  reference  to  Figs.  87  and  88. 
The  tools  for  the  plug  comprise  a  lower  die  A  carrying  a  com- 
bined ejector  and  forming  die  B.  Inserted  in  this  lower  form- 
ing die  is  a  secondary  ejector  C  which  is  operated  by  plunger 
D.  The  upper  member  of  this  forging  tool  consists  of  a  punch 
holder  E  carrying  forming  punch  F  which  is  counterbored 
to  receive  an  ejector  ring  G.  Passing  down  through  the  cen- 
ter of  punch  F  is  a  center  punch  H  that  is  made  in  two 
parts.  The  lower  member  is  made  of  high-speed  steel,  hard- 
ened, whereas  the  upper  portion  is  ordinary  carbon  steel. 
This  center  plunger  is  operated  to  eject  the  forging  by  a 
plunger  /  on  the  up-stroke  of  the  press  through  the  action  of 
three  pins  J  coming  In  contact  with  the  flange  on  punch  H. 
K  shows  the  rough  casting  and  L  the  completed  forging. 

TOOLING  SET-UPS  ON  NEW  BRITAIN  AUTOMATIC 
CHUCKING  MACHINES  FOR  SHRAPNEL 
FUSE  PARTS 
The  automatic  chucking  machine  referred  to  in  the  fol- 
lowing, consists  essentially  of  a  multiple-chuck  turret  with 
capacity  for  holding  five  or  six  pieces  of  work,  acted  upon 
BiiQultaneou.sly  by  four  or  five  tool-holding  spindles.  The 
sequence  of  operations  is  similar  to  that  of  a  multiple  spin- 
dle screw  machine.  A  flnished  piece  is  removed  and  a  rough 
blank  Inserted  at  each  Indexing.  The  machine  Is  not  Idle 
while  chucking, 
there  being  one  more 
chuck  than  spindles. 
Toollntr  for  Machin- 
ing BraaH  Socket 
The  shrapnel 
socket  which,  aa 
previously  explained, 
is  made  from  n  brass 
castInK  and  pressed 
Into  rough  ahape,  la 
machined  In  two  aet- 
(inga  In  the  New 
Britain  No.  24  chuck- 
ing machine  shown 
in  Fig  89.  This  ma- 
chine hnn  four  spin-  < 


Fig.    90.     Diagram    showing   First   Series   of   Operati 

Automatic  Chucking  Machine  on  Fuse  Socket 
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dies  and  at  the  first  spindle  position,  as  shown  in  Fig.  90, 
reamer  A  cleans  out  the  hole  in  the  pressed  brass  blank, 
counterbore  B  cleans  out  the  inside,  and  tool  C  faces  the  end. 
At  the  second  spindle  position,  reamer  D  finishes  the  central 
hole,  counterbore  E  faces  the  bottom,  and  tool  F  chamfers  the 
hole. 

The  under-cutting  preparatory  to  threading  Is  done  at  the 
third  spindle  position.  The  operation  is  performed  with  tool 
G  working  on  the  cross-cutting  head  H.  When  the  pressed 
blank  is  fed  in  and  reaches  stop  /.  it  commences  to  push  the 
housing  H  of  the  cross-cutting  head  backward.  A  pair  of 
stationary  fingers  J  operate  in  oblique  slots  in  the  housing 
H.  and  as  the  housing  presses  down  on  these  fingers,  the 
motion  gives  a  cross  movement  to  the  under-cutting  tool  0 
and  its  arbor  A'.  In  this  manner,  the  under-cutting  of  the 
piece  is  performed.  The  fourth  spindle  operation  Is  simply 
that  of  tapping  the  threaded  Interior  with  a  tap  L. 
Second  Operation  on  Shrapnel  Socket 
Fig.  91  shows  the  order  of  operations  performed  on  the 
shrapnel  socket  at  the  second  chucking,  the  work  being 
screwed   on   threaded   arbors.     At   the   first   spindle   position, 

pilot  .1  engages  the 
central  hole,  while 
tool  /{  turns  the  ex- 
ternal diameter,  tool 
C  chamfers  the  cor- 
ner, tool  O  turns  the 
thread  diameter,  tool 
F  faces  the  shoul- 
ilcr.  and  counterbore 
F  nnlsh-forms  the 
nose  of  the  piece.  At 
the  second  position, 
these  same  surfaces 
are  machined  with 
finishing  tools  of  the 
same  design  as  those 
Just  described. 
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Fig.    91.     Diagram   illustrating   Second   Series  of    Operations   o 
Socket  on  New  Britain  Automatic  Cliucking  Machine 


Fuse 


At  the  third  spindle  position,  the  shoulder  at  the  end  of 
the  threaded  section  is  under-cut.  This  is  done  by  a  cross- 
cutting  head,  similar  to  that  shown  in  Pig.  90  and  carrying 
the  cutter  G.  At  the  fourth  spindle  position,  the  final  opera- 
tion— threading — is  performed   with  die  H. 

Machining  Fuse  Bodies  on  No.  73  New  Britain  Automatic 
Chucking'  Machines 

In  Fig.  92  is  illustrated  an  interesting  tooling  set-up  for 
machining  a  fuse  body.  This  is  done  on  the  No.  73  seven- 
spindle  New  Britain  automatic  chucking  machine  shown  in 
Fig.  93.  The  operations  in  this  set-up  are  performed  on  one 
end  only  of  the  fuse  body,  as  shown  in  Fig.  92.  Strictly 
speaking,  this  is  a  seven-spindle  machine,  but  the  first  four 
spindles  carry  in- 
ternal spindles  run- 
ning at  high  speed 
that  cooperate  with 
the  external  spindles 
i  n  machining  the 
work,  making  this 
virtually  an  eleven- 
spindle  machine.  At 
the  first  spindle  po- 
sition, the  broad  face 
and  stem  are  ma- 
chined with  cutters 
A  of  the  hollow  mill 
type,  and  the  center- 
ing tool  B,  carried 
in  the  inner  spindle, 
centers  the  work  tor 
drilling. 

In  the  second  spin- 


Fig.    92.     First    Series    of    Operations    on    Fuse    Body    on    No.    73 
Seven-spindle    New    Britain    Automatic    Chucking    Machine 

die  position,  tools  C  bevel  the  external  diameter  of  the  tlange 
at  the  same  time  that  drill  D  is  producing  the  hole  in  the 
stem.  In  the  third  spindle  position,  roll  D  supports  the  work 
against  the  thrust  of  beveling  tool  E.  and  the  small  drill  F 
held  in  the  internal  spindle  deepens  the  hole.  At  the  fourth 
spindle  position,  the  external  spindle  carries  a  hollow  mill 
G  that  finishes  the  stem  diameter,  and  a  counterbore  H  is 
carried  in  the  internal  spindle  to  machine  the  central  hole. 

A  cross-cutting  head  in  the  fifth  spindle  position  carries  a 
circular  tool  /  that  machines  on  both  sides  of  the  section 
spbsequently  to  be  threaded,  and  while  this  operation  is 
being  performed  the  pilot  J  steadies  the  work  as  well  as  the 
tool-holder.     In  the  sixth  spindle  position,  the  small  hole  is 

threaded  with  tap  K, 
and  the  exterior  is 
threaded  with  a  die, 
tap  and  die  being  of 
different  pitches.  In 
the  seventh  spindle 
position,  a  holder 
carries  the  forming 
tool  M  for  cutting 
the  grooves  in  the 
face  of  the  flange, 
and  the  same  spindle 
carries  a  reamer  N 
that  finishes  the  hole 
in  the  stem. 

M  a  c  h  i  n  i  n  s:  Steel 
Shrapnel  Heads 
Heads    for    shrap- 
nel shells  made  from 

spindle  Automatic   Chucking  Machine  Cold-drawn  Steel 


644 


MACHINERY 


April,  1915 


stampings  are  machined 
in  two  settings  on  a  No. 
24  New  Britain  auto- 
matic ctiucliing  machine 
of  the  four-spindle  type, 
shown  in  Fig.  94.  This 
piece,  shown  in  Fig.  95 
in  its  sequence  of  opera- 
tions, is  especially  dif- 
ficult to  machine  on  ac- 
count of  the  stringy  na- 
ture of  the  metal.  The 
work  is  held  for  the  first 
chucking  with  the  small 
end  out,  and  in  the  first 
spindle  position  the  fac- 
ing on  the  end  is  dis- 
tributed between  tools  A 
and  It.  while  counterbore 
C  roughs  out  and  cham- 
fers the  hole.  In  the 
second  spindle  position, 
tool  D  faces  the  end,  and 
counterbore  E  finishes 
the  hole. 

A  cross-cutting  head  of  a  type  similar  to  that  previously 
described  is  carried  in  the  third  spindle  position.  This  re- 
tains a  tool  F  which  produces  an  annular  groove  in  the  nose 
of  the  head,  the  work  being  supported  with  pilot  G.  The 
fourth  and  last  operation  consists  in  threading  the  hole  with 
the  tap  E. 

Second  Series  of  Operations  on  Shrapnel  Heads 
The  setup  for  the  series  of  operations  performed  at  the 
second  chucking  is  shown  in  Fig.  96,  the  work  being  held 
on  threaded  arbors.  In  the  first  spindle  position,  tools  A  and 
B  face  the  shoulder,  and  counterbore  C  machines  a  seat  In 
the  inner  fiange.  In  the  second  spindle  position,  counterbore 
D  finishes  the  part  roughed  out  by  C  in  the  previous  opera- 
tion, tool  E  faces  the  end,  and  tool  F  chamfers  the  inner 
edge.     In   the   third   spindle   position,   a   cross-cutting  attach- 


Fig. 


ment  carrying  external 
cutting  tool  G  is  utilized 
for  recessing  the  external 
diameter  next  to  the 
shoulder.  The  threading 
on  the  external  diameter 
is  accomplished  with  the 
liie  H  in  the  fourth  spin- 
dle position. 

Machining-  Shrapnel 

Fuse  Noses 
The  time  fuse  nose  for 
a  shrapnel  shell,  which  is 
made  from  a  brass  forg- 
ing, is  machined  as 
shown  in  Fig.  97  on  a 
No.  33  New  Britain  auto- 
matic chucking  machine 
at  one  setting.  In  this 
case,  an  extra  spindle  de- 
signated as  No.  0  is  added 
to  the  machine  for  equal- 
izing or  properly  locating 
the  forging  in  the  chuck 
when  it  is  being  tight- 
ened. At  the  first  spindle  position,  tool  A  takes  a  cut  from 
the  external  diameter,  tool  B  cuts  an  angular  recess  in  the 


Machining   a  Shrapnel   Head   on   the  New  Britain 
No.    24   Automatic    Chuckijig   Machine 
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face,  and  counterbore  C  roughs  out  the  center  portion.  In 
the  second  spindle  position,  the  same  operations  are  per- 
formed with  finlslilng  tools.  In  the  third  spindle  position,  a 
cross-outtlng  bend  carries  a  recessing  tool  />  that  forms  a 
recess  back  of  the  tapped  portion.  The  hole  Is  then  tapped 
In  the  fourth  spindle  position,  and  in  the  fifth  spindle  posi- 
tion a  special  counterbore  F  takes  a  light  finishing  cut  from 
nil  the  surfaces  previously  machined.  The  external  surfacee 
of  the  fuse  nose  are  machined  on  a  turret  lathe. 
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Fig.    97.     Diagram  showing  Tooling  Set-up  for  machining  Fuse  Nose 
on  New  Britain  Automatic   Chucking  Iffachice 

MACHINING-  SHRAPNEL  FUSE   PARTS   ON 
"GRIDLEY"  AUTOMATICS 

The  machining  of  fuse  parts  for  the  British  shrapnel  shell 
on  "Gridley"  single-  and  multiple-spindle  automatics,  made 
by  the  Windsor  Machine  Co.,  Windsor,  Vt.,  forms  the  basis  of 
several  interesting  tooling  equipments.  A  number  of  the 
parts  are  machined  from  hot-pressed  brass  forgings,  so  that 
they  must  be  handled  separately. 

Machining  the  Brass  Fuse  Socket 

The  fuse  socket,  as  has  been  previously  described,  is  made 
from  a  brass  forging  and  is  machined  complete  in  two  opera- 
tions on  a  31/i-inch  "Gridley"  automatic  turret  lathe  of  the 
single-spindle  type.  The  manner  in  which  the  work  is 
loaded  in  the  chuck  and  held  for  the  first  series  of  opera- 
tions is  shown  at  A  in  Fig.  98.  The  rough  blank  a  is  first 
placed  over  the  spring  fingers  6,  which  are  held  in  a  holder 
clamped  in  the  turret,  but  are  free  to  rotate.  When  the  work 
is  pushed  into  the  chuck,  it  forces  back  spring-ejecting  stud 
c,  which,  as  soon  as  the  pressure  of  the  chuck  is  released, 
ejects  the  work. 

As  the  loading  device  operates  on  the  first  slide  of  the 
turret,  the  first  machining  operation  takes  place  on  the 
second  slide.  This  is  a  comparatively  simple  operation  and 
consists  in  boring  the  central  recess  with  tool  d  and  cham- 
fering with  tool  e.  The  turret  is  then  indexed,  bringing  the 
internal  necking  tool  /  into  position.  This  is  held  in  a  holder 
and  is  operated  by  the  forward  motion  of  the  forming  slide. 
Following  this,  tap  fir  is  brought  into  position  to  thread  the 
recess  in  the  socket.  The  operation  of  the  turret  is  now 
stopped  automatically  until  the  operator  loads  a  new  piece 
in  the  chuck.  The  tapping  is  done  with  the  spindle  running 
in  the  forward  direction  on  slow  speed.  After  the  hole  has 
been  tapped,  the  spindle  is  reversed  and  operated  at  a  higher 
speed.     The  spindle  continues  to  run  backward  for  loading. 


and  is  still  running  backward,  but  slowed  down,  at  the  time 
of  the  second  operation.  It  is  for  this  reason  that  the  boring 
tool  d  operates  on  the  reverse  side  of  the  hole,  and  tool  e  is 
mounted  upside  down.  At  the  third  operation,  the  spindle  is 
still  running  backward  but  is  speeded  to  its  highest  speed 
while  the  internal  necking  is  done  with  the  tool  working  on 
the  reverse  side  of  the  hole. 

Second  Operation  on  Fuse  Socket 

The  method  of  holding  the  fuse  socket  for  performing  the 
second  operation  on  the  3%-inch  "Gridley"  single-spindle 
automatic  turret  lathe  is  shown  at  B  in  Fig.  98.  The  socket 
h.  which  has  now  been  threaded,  is  screwed  onto  the  body  of 
special  arbor  i,  fitting  in  sleeve  j  that  is  gripped  by  the  spring 
collet.  On  the  reduced  end  of  arbor  i  is  a  nut  which  serves 
to  clamp  the  work  up  against  the  face  of  sleeve  j.  The 
method  of  using  this  arbor  is  as  follows: 

To  chuck  the  work,  sleeve  j  and  its  auxiliary  members  are 
removed  from  the  spring  collet,  and  the  work  is  screwed  onto 
the  nose  of  arbor  i,  the  position  of  which  is  locked  by  means 
of  a  nut  on  the  stem  of  the  arbor.  The  entire  arbor  is  then 
replaced  in  the  collet  and  the  machining  operations  per- 
formed on  the  work.  This  type  of  arbor  is  necessary  be- 
cause of  the  heavy  cutting  with  the  wide  forming  tool  which 
would  tighten  the  piece  on  the  threaded  nose  to  such  an  ex- 
tent that  it  could  not  be  removed  when  finished.  With  this 
device,  it  is  only  necessary  to  hold  the  square  end  of  arbor  i 
in  a  vise,  and  loosen  the  work  by  relieving  the  nut  on  the 
arbor.  In  order  to  facilitate  the  work,  two  arbors  of  this 
type  are  provided. 

The  operations  performed  in  the  first  position  consist  in 
forming  the  external  diameters  with  tool  fc,  facing  with  side 
tool,  and  drilling  with  drill  m.  The  second  turret  face  is  now 
skipped  and  the  third  brought  into  position,  presenting  self- 
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opening  die  n  which  threads  the  work.  At  the  fourth  Index- 
ing of  the  turret  slide,  the  hole  is  reamed  with  reamer  o  and 
tool  p  chamfers  the  face,  completing  the  work.  The  forming 
done  at  the  first  indexing  of  the  turret  slide  is  performed 
on  slow  speed;  the  spindle  speed,  however,  changes  to  high 
at  the  third  position  and  back  to  slow  Just  before  the  fourth 
position. 

Machlnlncr  the  Fuse  Body-First  Series  of  Operations 
The  fuse  body  Is  made  from  a  hot-pressed  brass  blank, 
and  is  machined  in  two  chucklngs  in  "Gridley"  multiple- 
spindle  automatics.  The  first  series  of  operations  is  per- 
formed In  a  "Gridley"  l-yj-inch  multiple-spindle  automatic  In 
the  order  shown  to  the  left  In  Fig.  99.  The  work  is  loaded 
In  the  chuck  by  hand.  Forming  tool  A  now  advances  and 
rough-forms   the    outer    diameter,    whereas   flat    drill   B   and 


trepanning  tool  C  combine  to  drill  the  central  hole  and  trepan 
the  narrow  channel.  At  the  second  spindle  position,  tool  D 
finish-forms  and  necks  the  outer  surface,  while  tool  E  counter- 
bores  the  surfaces  of  the  recess.  Die  F  at  the  third  spindle 
position  now  threads  the  body,  and  at  the  fourth  spindle,  form- 
ing tool  G  turns  down  the  outer  end  of  the  thread  while  a 
floating  trepanning  tool  H  finishes  the  counterbored  and 
trepanned  surfaces.  It  should  be  mentioned  here  that  the 
hot-pressing  of  this  brass  part  makes  it  extremely  difficult 
to  machine,  so  that  the  edges  of  the  tools  dull  rapidly. 
Second  Series  of  Operations  on  Fuse  Body 
The  method  of  holding  the  fuse  body  while  the  second 
series  of  operations  is  being  performed  is  shown  in  Fig.  100. 
The  work-spindles  A  of  the  machine  are  fitted  with  special 
nose  pieces  B,  the  inner  surface  of  which  is  chamfered  to 
receive  the  spring  collet  0.  which  is  threaded  to  the  end  of 
draw-back  rod  D.  The  work  is  not  gripped  directly  by  the 
spring  collet,  but  is  first  screwed  into  a  special  bushing  E. 
having  thin  walls  as  shown.  This  bushing  is  not  split  but 
springs  sufficiently  to  permit  it  to  be  closed  in  on  the  work 
and  released  when  the  collet  pressure  is  removed.  A  flange 
G  attached  to  the  end  of  the  spindle  nose  serves  as  a  stop 
for  the  work   and   a  gaging  point  for  the  operations.     The 
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Fig.    102.     Diagram  illustrating  Set-ups  for  machining  Closing  Cap 
and   Bottom   Closing  Screw   on   "Gridley"    1%-inch 
Multiple  Spindle  Automatic 

regular  collet  closing  meclianism  is  used,  but  as  may  be  seen 
in  the  left-hand  end,  the  finger  holders  are  reversed.  When 
the  clutch  ring  H  is  pushed  forward  by  the  chuck-closer, 
gripping  fingers  1  swivel  and  draw  rod  D  backward  through 
contact  with  flange  /.  When  the  clutch  ring  H  is  moved 
backward,  the  gripping  fingers  release  rod  D,  relieving  the 
pressure  of  the  collet  on  bushing  E  and  the  work. 

Referring  again  to  Pig.  99,  the  second  series  of  operations 
on  the  fuse  body  are  shown  to  the  right  of  the  illustration. 
At  the  first  spindle  position,  forming  tool  /  advances  and 
forms  the  exterior  diameters,  while  drill  ./  drills  the  hole  in 
the  end.  At  the  second  spindle  position,  the  rear  part  of  the 
work  is  supported  by  a  roll  back-rest,  while  the  regular 
turner  K  takes  a  cut  across  and  chamfers  the  shoulder.  At 
the  same  time  counterbore  L  comes  in,  cleans  up  the  drilled 
hole  and  faces  the  bottom.  At  the  third  spindle  position,  the 
diameter  M  is  threaded  with  a  plain  die.  At  the  fourth 
spindle  position,  a  tool  N  operated  from  the  turret  cuts  a 
series  of  concentric  grooves  in  the  flange  of  the  fuse  body. 
The  grooving  tool  is  cut  away  to  clear  the  forming  tool  0 
which  takes  a  light  cut  over  the  grooved  face,  finishing  the 
body  as  illustrated. 

Machining-  the  Stationary  Timing  Train  Ring: 

The  machining  operations  on  the  stationary  timing  train 
ring  are  shown  to  the  left  in  Fig.  101,  and  as  can  be  seen 
are  of  a  comparatively  simple  nature.  This  fuse  part 
is  made  from  a  tobin  bronze  bar  in  a  2%-inch  "Gridley" 
multiple-spindle  automatic.  At  the  first  spindle  position,  a 
drill  held  on  the  turret  drills  the  hole,  and  a  forming  tool  on 


the  cross-slide  forms  it  to  shape  and  breaks  it  down  for  the 
cut-off  tool.  At  the  second  spindle  position,  the  piece  is 
reamed,  and  at  the  third  position  it  is  faced  off  with  an 
under-cutting  tool.  In  the  fourth  spindle  position,  not  shown, 
the  finished  piece  is  cut  off,  and  the  stock  is  fed  out. 
Machining-  the  Graduated  Timing  Train  Ring 

The  machining  operations  on  the  graduated  timing  train 
ring  are  almost  identical  with  the  stationary  ring  and  are 
shown  diagrammatically  to  the  right  in  Fig.  101.  This  part  is 
also  made  from  a  bar  of  tobin  bronze  in  a  2%-inch  "Gridley" 
multiple-spindle  automatic.  The  only  difference  in  the 
operations  on  this  part  is  in  the  use  of  a  combination  float- 
ing counterbore,  and  facing  tool  provided  with  a  roller  pilot. 
Machining  the  Closing  Cap  and  Bottom  Closing  Screw 

The  closing  cap  and  bottom  closing  screw  for  the  shrapnel 
timing  fuse  are  made  from  brass  rod  with  a  comparatively 
simple  tool  set-up  as  shown  in  Fig.  102.  The  machine  used 
is  a  1%-inch  "Gridley"  multiple-spindle  automatic.  The  ma- 
chining operations  on  the  closing  cap  are  shown  to  the  left 
of  Fig.  102,  and  consist  in  drilling,  counterboring,  forming, 
threading  and  cutting  off.  The  operations  on  the  bottom  clos- 
ing screw,  shown  to  the  right  of  this  illustration,  are  counter- 
boring,  forming,  recessing,  threading  and  cutting  off. 

MAKING  FUSE    PARTS   ON   BROMTN  &   SHARPE 
AUTOMATIC  AND  HAND  SCREW  MACHINES 

A  brief  description  of  two  of  the  many  interesting  set-ups 
on  Brown  &  Sharpe  automatic  and  hand  screw  machines  for 
making  timing  fuse  parts  is  given  in  the  following.  Timing 
fuse  parts  are  made  from  several  different  materials.  The 
screws  and  other  small  members  as  a  rule  are  made  from 
rod  brass,  whereas  the  parts  such  as  the  capsules,  primer 
cups,  etc.,  are  made  from  sheet  brass.  Other  members  such 
as  the  fuse  body  or  stem  are  made  from  different  alloys  and 
metals  such  as  copper,  copper  aluminum,  aluminum,  etc. 
Set-up  for  Making  Fuse  Hammer 

The  method  of  making  a  fuse  hammer  on  a  No.  2  Model 
G  Brown  &  Sharpe  automatic  screw  machine  provided  with 
a  special  eight-hole  turret  is  shown  diagrammatically  in  Fig. 
103.     This  part  is  made  from  %-inch  round  rod  brass  and  is 


Fig.    103.     Method  of  machining  Fuse  Hammer  on  a  No.   2  Model   G 

Brown  &  Sharpe  Automatic  Screw  Machine  equipped  -with 

an  Eight-hole  Turret 
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finished  complete  In  the  screw  machine.  First  the  stock  is 
fed  out  to  the  stop  in  the  turret.  Second,  the  end  is  centered 
and  faced  with  tools  held  in  tool-holder  A.  The  body  is  then 
formed  with  a  circular  tool  B  working  from  the  front  cross- 
slide;  at  the  same  time  the  turret  is  revolved,  bringing  tap 
drill  C  into  operation.  The  forming  tool  is  working  at  the 
same  time  as  the  drills.  The  turret  is  again  revolved  and 
drill  D  for  finishing  the  middle  hole  is  brought  in  and  com- 
pletes its  operation.  At  the  next  index  of  the  turret,  drill  E 
finishes  the  bottom  hole.  The  turret  is  now  indexed  and  a 
recessing  tool-holder  carrying  tool  F  advances  and  is  brought 
into  operation  to  recess  the  work  by  a  pusher  on  the  cross- 
slide.  The  turret  is  again  indexed  and  a  reamer  G  is  ad- 
vanced to  bottom  and  ream  the  holes.  Upon  the  next  index 
of  the  turret,  tap  H  threads  the  work,  which  is  finally  cut  oft 
with  circular  tool  /.  The  stock  is  rotated  at  973  R.  P.  M. 
forward  and  backward  and  at  421  R.  P.  M.  forward  and  back- 
ward. The  stock  is  cut  off  rotating  backward.  The  surface 
speed  for  the  forming  tools  is  220  feet  per  minute  and  31 
feet  per  minute  for  the  tap. 

Tool  Set-up  for  Makiner  Fuse  Nut 
The  fuse  nut  on  the  Russian  timing  fuse  is  made  from  1% 
round  brass  rod  in  a  No.  6  wire  feed  Brown  &  Sharpe  hand 


screw  machine  as  shown  in  Fig.  104.  First  the  stock  is  fed 
out  to  length,  being  gaged  by  a  stop  in  a  vertical  slide,  which 
is  held  in  the  turret.  The  turret  is  then  indexed  and  drill  A 
drills  the  large  hole.  The  turret  is  now  revolved  and  the 
combination  drill  li  Is  advanced.  The  turret  is  again  re- 
volved and  counterbore  C  faces  and  counterbores  the  work. 
Upon  the  next  Index  of  the  turret  a  vertical  slide  tool  holder 
carrying  recessing  tool  D  is  advanced.  This  tool-holder  Is 
operated  by  a  handle  attached  to  the  holder.  The  turret  Is 
again  Indexed  and  tap  F!  threads  the  work.  After  this  the  tur- 
ret Is  Indexed  and  the  work  Is  ren-aeed  with  a  tool-holder  h' 
carrying  two  cutters  which  balanrp  each  ■  other  in  cutting. 
The  seventh  operation  Is  perfornx'd  from  both  the  front  nnd 
rear  croRs  slides  with  tools  G  and  //  The  eighth  operation  Is 
cutting  off.  This  Is  performed  with  a  special  vertical  slide 
tool-holder  held  In  the  turret  nnd  operated  by  a  handle.  The 
atock  for  these  operations  Is  rotated  at  3B2  R.  P.  M.,  giving 
a  Burfnce  8p«ed  for  the  forming  tools  of  180  feet  per  minute 
and  66  feet  per  minute  for  the  tap. 


Fig.    106.     Hach 


WcUs   &    Son's 


MAKING  FUSE  PARTS  ON  F.  E.  WELLS  HAND 
SCREW  MACHINES 

The  demand  for  shrapnel  fuse  parts  has  been  so  great  that 
time  has  not  been  taken  in  all  cases  to  tool  up  automatic 
screw  machines  before  production  has  been  started.  In  order 
to  get  parts  out  quickly  while  automatic  machines  are  being 
tooled  up,  hand  screw  machines  have  been  made  use  of. 
Also  these  machines  are  used  to  a  large  extent  on  small  orders 
and  to  help  out  production  in  general. 

Fig.  105  shows  an  F.  E.  Wells  &  Son  Co.  hand  screw  ma- 
chine working  on  shrapnel  fuse  parts.  The  capacity  of  this 
machine  is  for  %-inch  diameter  rod  and  it  will  tap  or  drill 
14  inch  diameter.  Shrapnel  fuse  parts  are  produced  on  this 
machine  at  the  rate  of  from  25  to  100  pieces  per  hour. 

DRILLING  PERCUSSION  PRIMERS  FOR 
AMERICAN  FUSES 

The  percussion  primer,  used  in  the  American  combination 
fuse  shown  in  Fig.  3,  is  made  in  a  Brown  &  Sharpe  automatic 
screw  machine  from  rod  brass  in  two  operations.  Following 
the  screw  machine  operations,  four  holes  about  1/32  inch 
diameter  are  drilled  through  this  bushing,  employing  a 
special  "snap  index"  jig  in  a  high-speed  ball  bearing  drilling 
machine  made  by  the  Leland-Gifford  Co.  of  Worcester,  Mass. 
(See  Fig.  106.)  The  extremely  small  size  of  this  part  makes 
it  difficult  to  handle,  so  the  Jig  was  designed  with  a  special 
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loading  arm  to  facilitate  rapid  handling.  The  Jig  consists  of 
a  platform  hase  bolted  to  the  table  of  the  drilling  machine. 
Upon  this  is  the  index  ring,  which  is  turned  by  handles  J 
and  indexed  for  the  four  drilling  positions  by  spring  plunger 
1.  The  center  of  rotation  is  in  the  center  of  the  four  holes  in 
the  part.  B  is  the  loading  lever,  with  a  nest  A  at  the  end 
into  which  the  work  is  slipped.  This  lever  swings  on  stud  C. 
The  work  is  located  in  the  swinging  arm  B  when  it  is  in  the 
position  shown  in  the  illustration,  with  the  arm  B  resting 
against  stop  B.  The  arm  is  then  swung  under  the  drill  until 
it  reaches  stop  E.  It  is  maintained  in  this  position  by  spring 
plunger  H  that  bears  against  lever  F,  fulcrumed  on  stud  G. 
The  side  of  this  lever  bears  against  the  work  and  holds  it 
firmly  while  the  drilling  is  proceeding.  The  drill  is  guided 
by  four  bushings  in  plate  L,  mounted  on  the  index  ring. 

The  operation  consists  in  rotating  the  index  ring  to  the 
four  stations  for  drilling  the  respective  holes.  By  means  of 
this  quick-indexing  rig,  and  the  high  speed  at  which  the 
Leland-Gifford  drilling  machine  runs,  it  is  possible  to  drill 
as  many  as  6000  pieces,  or  24,000  holes  in  ten  hours. 

DRILLING-  TIMING  FUSE   PLUGS   ON  "AVEY" 
DRILLING  MACHINE 

An  application  of  a  regular  No.  %  "Avey"  drilling  machine, 
built  by  the  Cincinnati  Pulley  Machinery  Co.,  Cincinnati, 
Ohio,  to  the  drilling  of  brass  timing  fuse  plugs  is  shown  in 
Fig.  107.  The  requirements  are  to  drill  three  No.  55  (0.052 
inch)  holes  through  the  dome  of  the  plug;  a  number  of  pieces 
are  shown  on  the  table  of  the  machine.  These  three  holes 
practically  run  together  at  the  inside  of  the  dome,  making  it 
necessary  to  drill  one  hole  at  a  time. 

The  fixture  used  for  this  purpose  is  of  unique  construction. 
The  body  A  is  made  of  an  aluminum  casting,  whereas  the 
operating  mechanism  is  of  hardened  tool  steel.  The  drill 
spindle  is  operated  by  a  foot  treadle,  connection  being  se- 
cured through  rod  B,  passing  down  through  the  fixture  and 
fastened  to  the  spindle  sleeve  by  the  L-shaped  piece  and  yoke 
C  The  work  E  is  held  on  a  special  work-spindle  located  in- 
side the  fixture  that  is  indexed  one-third  revolution  through 
the  medium  of  rod  B  upon  the  raising  of  the  drill  spindle 
sleeve.  The  work  holding-down  and  ejecting  mechanism  is 
supported  in  aluminum  bracket  F.  Attached  to  this  bracket  is 
a  supporting  arm  for  the  lower  crank  of  lever  G,  which  holds 
a  segment  gear.     Bracket  D  carries  the  drill  bushing. 

After  drilling  the  third  hole,  the  operator  depresses  lever 
G,  rotating  the  segment  gear  meshing  in  rack  teeth  in  rod 
H,  which  lifts  the  latter  up  to  eject  the  work  and  at  the  same 
time  through  a  connection,  not  shown,  raises  the  holding- 
down  rod.    The  ejector,  not  shown,  which  is  spring  controlled 
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returns  to  a  neu- 
tral position  im- 
mediately upon 
the  ejection  of  the 
work,  while  the 
holding-down  rod 
is  still  raised.  The 
work,  after  being 
discharged,  falls 
into  a  chute  and 
is  carried  to  the 
rear  of  the  ma- 
chine. The  opera- 
tion of  this  fix- 
ture is  rapid,  the 
production  being 
9000  to  10,000 
pieces  in  ten  hours. 

GRADUATING 
FUSE  TIMING 
RING 
As  has  been 
previously  stated 
in  this  article,  the 
adjustable  ring  on 
the  timing  fuse 
is  graduated  in 
seconds,  starting 
at  zero  and  run- 
Ding  to  twenty-one 
seconds.  As  shown 


Graduating   Timing   Fuse   Bings 
Dwight-Slate   Marking  Machine 


Fig.    107.     DriUing  Fuse  Plugs  on  "Avey"  OriUing  Machine 


in  Fig.  108,  the  graduating  of  this  timing  ring  is  performed  in 
the  Dwight-Slate  marking  machine  built  by  Noble  &  West- 
brook,  Hartford,  Conn.  The  main  arbor  of  the  machine  carries 
the  stamping  roll  A  and  is  turned  by  the  handle  shown.  The 
timing  ring  to  be  graduated  and  marked  is  held  at  B.  The 
two  gears  C  prevent  the  stamp  from  "creeping"  ahead  or  slip- 
ping on  the  work.  The  work-holding  arbor,  as  shown,  is 
held  in  a  bracket  and  is  raised  to  the  stamp  roll  by  press- 
ure on  the  foot  treadle.  Two  operations  are  required  for 
stamping  and  graduating  the  timing  ring.  The  first  is  mark- 
ing the  graduations  and  the  second  is  putting  on  the  figures. 

MAKING  SHRAPNEL  BULLETS 

The  most  deadly  and  effective  parts  of  a  shrapnel  are  the 
lead  bullets  which  are  held  in  the  shell.  When  the  timing 
fuse  explodes  the  powder  in  the  base  of  the  shell,  the  nose  is 
blown  off  and  the  bullets  are  thrown  out  in  a  cone  shape.  The 
range  covered  by  these  bullets  in  the  18-pound  shrapnel  shell 
is  about  250  square  yards.  The  lead  bullets,  which  in  most 
shrapnel  are  y^  inch  in  diameter,  are  made  from  several  dif- 
ferent compositions,  but  consist  chiefly  of  87%  parts  lead  and 
12%  parts  antimony.  The  number  of  bullets  carried  in 
shrapnel  shells  of  the  different  governments  varies.  There 
are  252  in  the  American  15-pound  shell,  and  235  or  236  in 
the  British  15-pound  shell.  The  bullets  used  by  the  U.  S. 
government  have  six  flattened  sides,  to  facilitate  packing, 
whereas  those  used  by  foreign  governments  are  spherical. 

There  are  several  methods  of  making  shrapnel  bullets, 
two  of  which  are  in  use  at  the  present  time.  One  is  to  cast 
the  bullets  in  iron  molds,  which  are  split  in  the  center,  so 
that  the  bullet  can  be  removed  when  cast.  Another  is  to  cut 
off  slugs  from  lead  wire  and  strike  these  between  dies  in  a 
heading  machine.  The  bullet  heading  machine  takes  the 
wire  from  a  reel,  cuts  it  off,  forms  it  and  trims  off  the  re- 
sultant flash  automatically.  In  making  the  American  bul- 
lets, a  second  operation  follows,  consisting  in  flattening  the 
sides.  The  Waterbury  Farrel  Foundry  &  Machine  Co.  fur- 
nishes unit  equipments  for  doing  this  work.  For  the  flat- 
tened bullets,  the  unit  consists  of  one  hydraulic  wire  ex- 
truding press  and  fourteen  heading  machines  capable  of  giv- 
ing a  production  of  850  bullets  per  minute.  For  the  spherical 
bullet,  the  unit  equipment  consists  of  one  hydraulic  ex- 
truding press  and  eight  heading  machines,  giving  a  produc- 
tion of  950  bullets  per  minute. 

The  method  of  casting  lead  bullets  Is  antiquated  to  a  cer- 
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Fig.    109.     Diagram    illustratine    "TweWe-punch"   Method  of  makiDg  Shrapnel  Bullets  from  Lead  Wire 


tain  e.xtent  and  another  method  somewhat  similar  to  that  de- 
scribed has  taken  its  place.  The  first  step  is  to  produce  the 
wire  from  which  the  bullets  are  eventually  made.  This  is 
accomplished  in  two  ways.  The  first  is  the  hot  metal  process 
and  consists  in  pouring  the  molten  lead  into  a  cylinder,  from 
which  it  is  extruded  through  a  die  by  a  plunger  advanced 
into  the  cylinder.  By  this  method,  it  is  necessary  to 
allow  the  metal  to  settle  before  the  press  can  operate.  An 
improvement  over  this  is  utilized  in  presses  built  by  a 
hydraulic  lead  press  manufacturer  of  Brooklyn,  and  consists 
in  first  casting  ingots  of  the  required  diameter  and  length 
and  then  charging  the  press  with  these  instead  of  pouring 
the  molten  lead  into  the  press  chamber.  Two  press  s  have 
been  designed  for  this  process. 
One  has  a  capacity  of  700  tons 
and  is  charged  with  ingots 
weighing  150  pounds,  whereas 
the  other  has  a  900-ton  capacity 
and  is  charged  with  200-pound 
ingots.  The  product  from  thes? 
two  machines  is  ISOO  pounds 
of  lead  wire  from  the  small  and 
2500  pounds  from  the  large 
press  per  hour.  The  operation 
of  these  presses  is  somewhat 
similar  to  that  which  was 
described  on  page  642  of 
\LvruiNERY,  April,  1914.  The 
wire  as  it  is  extruded  from 
the  die  is  wound  on  a  reel  carrying  2000  pounds  of  wire. 

There  are  two  principal  types  of  swaging  machines  used 
for  making  these  lead  bullets  from  wire.  One  carries  a 
single  set  of  dies,  whereas  the  other  carries  twelve  sets  of 
tools.  The  operation  of  the  latter  will  be  described.  Re- 
ferring to  the  diagram,  Fig.  109,  twelve  reels  of  lead  wire 
not  shown — are  arranged  in  tandem  on  stands  behind  th:' 
press,  six  reels  in  a  row.  The  wire  is  conveyed  from  these 
reels  to  the  dies  by  a  feeding  mechanism,  being  guide<l  to 
the  individual  tools  by  a  plate  A.  having  twelve  U-shaped  Im- 
pressions in  its  top  edge.  The  wire  now  passes  over  a  spring 
B  which  serves  to  lift  it  up  slightly  at  each  stroke  of  the 
press.  The  tools  C  and  D,  as  shown,  are  provided  with  half- 
spherical  depressions  in  their  adjacent  faces  and  are  set  so 
that  they  come  within  1/64  inch  of  meeting.  The  dies  are 
guided  and  controlled  In  action  by  a  special  mechanism,  and 
the  press  In  which  they  are  carried  operates  at  70  revolutions 
per  minute.  This  gives  a  rated  production  of  840  bullets  per 
minute.      As    is    clearly    Indicated    In    F'Ig.    109.    considerable 


scrap  is  formed  in  making  lead  bullets  by  this  process — 
jn  fact  the  scrap  is  about  33  per  cent  of  the  reel  of  wire; 
also  owing  to  the  setting  of  the  punches  a  slight  fin  is  formed 
around  the  periphery  of  the  bullet,  which  is  removed  in  a 
subsequent  operation. 

After  forming,  the  bullets  are  taken  to  a  tumbling  machine 
where  they  are  tumbled  for  one  hour.  No  other  material  is 
put  into  the  tumbling  barrel,  but  the  action  of  the  bullets 
working  on  themselves  satisfactorily  removes  all  the  fins. 
Both  ,the  swaging  and  tumbling  operations  must  be  carefully 
watched  because  of  the  necessity  of  having  the  bullets  a 
certain  weight.  The  allowable  variation  on  one  pound  of 
bullets  is  one  dram,  and  there  are  forty-one  bullets  to  the 
pound.  Ten  pounds  of  lead  rod 
make  6Vfe  pounds  of  bullets, 
and  the  scrap  resulting  from 
the  swaging  operation  is  re- 
melted  and  used  over  again. 
After  tumbling,  the  bullets  are 
inspected  and  are  then  ready 
for  use. 

PRESS    TOOLS    FOR 
MAKING  POWDER  CUP 

In  the  British  shrapnel  shell, 
the  powder  in  the  base  of  the 
shell  used  for  exploding  it  and 
ejecting  the  lead  bullets,  etc.,  is 
held  in  a  tin-plate  powder  cup. 
This  is  completed  ijj  the  punch 
press  in  the  manner  shown  in  Figs.  110  and  111  and  com- 
prises two  parts,  a  base  and  a  top.  The  base  is  made 
from  tin-plate  0.022  inch  thick,  whereas  the  top  is  made  from 
0.036  inch  thick  tin-plate.  The  bottom  of  the  cup  is  com- 
pleted in  one  operation  with  the  punch  and  die  shown  in  Fig. 
110  which  is  held  in  a  single-action  press.  It  is  turhed  out 
from  a  blank  3  7/32  inches  diameter  and  is  cut  out  and  formed 
in  one  operation.  The  completed  size  is  2U  inches  diameter 
in  one  operation.  After  cupping,  the  top  edge  is  trimmed  in 
a  turret  lathe.  The  press  operations  on  the  top.  as  shown  Sn 
Fig.  Ill,  are  a  little  more  complex.  The  first  operation  con- 
.'iists  in  cutting  out  a  blank  2  19,  32  inches  diameter.  Then 
the  edge  is  turned  up  with  another  punch  and  die  shown  in 
the  center  of  the  illustration.  The  next  operation  Is  pierc- 
ing the  center  with  the  punch  and  die  at  the  right,  and 
the  last  operation  is  drawing  out  a  flange  around  the  pierced 
hole.  The  tools  for  this  operation  are  shown  to  the  extreme 
right,  as  is  also  a  completed  powder  cup.  The  final  operation 
on  the  cup  consists  in  soldering  the  top  to  the  base. 


Is  for  making  Base  of  Powder  Cup 


Fig.    lU.     To«li   for  maJklnff  Top  Member  of  Powder  Ovp 


I  HE  brass  cartridge  case  that  contains  the  powder 
charge  for  propelling  the  shrapnel  shell  from  the 
bore  of  the  quick-firing  gun  is  drawn  up  from 
a  blank  of  sheet  brass.    The  number  of  opera- 

s J     tions  necessary  to  complete  the  case  depends  on 

its  size  and  the  method  of  handling.  Some  shell 
manufacturers  prefer  to  do  more  or  less  drawing  at  one  oper- 
ation, but  in  all  cases  the  sequence  of  operations  is  practically 
the  same.  The  material  used  for  shrapnel  cartridge  cases 
generally  consists  of  a  composition  of  2  parts  copper  and  1 
part  zinc.  This  alloy  has  been  found  to  possess  the  best  physi- 
cal qualities,  that  is,  high  tensile  strength  and  a  large  per- 
centage of  elongation  when  properly  annealed.  The  drawing 
operations  through  which  the  cartridge  case  passes  increase 
the  hardness,  and  the  ductility  of  the  metal  is  restored  by 
annealing.  The  annealing  temperature  in  most  cases  is  from 
1150  to  1200  degrees  F.  On  reaching  this  temperature,  the 
work  is  either  cooled  off  in  water  or  allowed  to  cool  off  gradu- 
ally, as  the  speed  of  cooling  does  not  affect  its  physical  quali- 
ties. In  the  following,  two  methods  of  handling  the  various 
operations  will  be  described. 

"WATERBURY  PARREL  FOUNDRY  &   MACHINE 
CO.  METHOD  OF  MAKING  CARTRIDGE  _  CASES 

Fig.  112  shows  the  sequence  of  operations — blanking,  cup- 
ping, redrawing,  indenting,  trimming,  heading  and  tapering, 
as  advocated  by  the  Waterbury  Farrel  Foundry  &  Machine 
Co.,  Waterbury,  Conn.,  for  making  cartridge  cases  for  18- 
pound  shrapnel.  The  first  operation  consists  in  cutting  out  a 
blank  from  %-inch  sheet  brass  6%  inches  in  diameter.  The 
next  operation  is  cupping.  This  is  handled  in  a  short-stroke 
geared  straight-sided  press.  Before  re-drawing,  the  cup  is 
annealed,  and  the  third  operation,  which  is  handled  in  a 
longer  stroke  press,  is  then  performed.  Annealing  follows 
this  operation,  and  then  the  fourth  drawing  or  second  re- 
drawing operation  is  performed.  This  consists  in  reducing  the 
fillets  slightly  at  the  corners,  decreasing  the  diameter  of  the 
cup  to  4%  inches  and  increasing  its  length  to  41/2  inches.  The 
dimensions  given  here  are  approximate. 
Indenting  Operations 

The  fifth  operation  or  first  indenting  operation,  which  con- 
sists In  indenting  the  bottom,  is  handled  in  a  press  similar 
to  that  used  for  the  cupping  and  re-drawing  operations.  This 
shortens  the  length  of  the  case  by  %  inch  and  forces  the  in- 
dentation about  half  way  through  the  thickness  of  the  stock. 
The  second  indenting  is  then  accomplished.  This  again 
shortens  the  case  by  an  additional  %  inch  and  squares  up 
the  corners.  The  case,  without  annealing,  is  now  passed 
through  the  third  re-drawing  or  seventh  operation,  reducing 


its  diameter  to  4  inches  and  increasing  its  length  to  5% 
inches.  It  is  annealed  after  this  operation,  and  is  then 
drawn  out  to  8  inches  long  by  3%  inches  diameter  and  the 
wall  decreased  in  thickness  to  1/16  inch.  The  case  is  then 
annealed  and  passes  through  the  fifth  re-drawing  operation. 
The  machine  used  for  handling  the  fourth,  fifth  and  sixth  re- 
draws is  a  long-stroke  straight-sided  rack  and  pinion  press. 
After  the  fifth  re-draw  or  ninth  operation,  the  case  is  trimmed 
and  about  two  inches  cut  off  the  end.  This  leaves  the  case  in 
better  condition  for  the  succeeding  operations.  The  trim- 
ming machine  is  of  the  horizontal  type. 

Final  Re-drawlng'  Operations 
The  sixth  re-draw  or  eleventh  operation  is  performed  in 
a  horizontal  drawing  press  of  the  hydraulic  type  pro- 
vided with  automatic  reversing  valves.  This  operation  in- 
creases the  length  of  the  case  to  13%  inches  and  reduces  its 
diameter  to  3%  inches.  After  this  operation,  the  case  is  an- 
nealed and  then  1%  Inch  is  trimmed  off  the  open  end.  The 
thirteenth  and  fourteenth  operations  consist  in  heading  the 
case.  These  are  practically  of  the  same  nature,  and  combine 
to  form  the  head  of  the  case  as  shown  in  the  illustration. 
The  heading  operations  each  reduce  the  length  of  the  case 
14  inch,  and  are  performed  in  a  1000-ton  hydraulic  heading 
press  operated  by  a  geared  compound  power  pump  and  hav- 
ing a  working  pressure  of  5600  pounds  per  square  inch  on 
the  ram.  After  heading,  the  case  is  annealed  and  the 
fifteenth  operation,  which  consists  in  tapering,  is  performed. 
The  first  tapering  or  fifteenth  operation  reduces  the  mouth 
of  the  case  to  3  9/16  inches  diameter  and  gradually  tapers  it 
for  a  distance  of  5%  inches — half  the  length.  The  case  is 
then  annealed,  pickled  and  washed  and  a  second  tapering 
operation  is  performed.  This  reduces  the  mouth  of  the  case 
to  3%  inches  and  tapers  it  completely  to  the  head.  The  case 
is  not  annealed  after  the  last  tapering  operation,  but  U  inch 
is  trimmed  off  the  end. 

TOOLS   FOR   DRAWING  CARTRIDGE   CASES— SUP- 
PLIED BY  FERRACUTE  MACHINE  CO. 

The  various  operations  through  which  a  cartridge  case 
passes  in  drawing  and  forming  to  the  correct  length  have 
previously  been  described,  and  in  the  following  particular 
attention  will  be  given  to  the  type  of  tools  used  for  this  pur- 
pose. These  tools  have  been  designed  and  built  by  the 
Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  and  are  used  with 
its  presses  for  making  cases  for  3-inch  projectiles. 

Cupping-  and  First  Series  of  Re-drawing:  Tools 

The  cutting  out  of  the  Jilank  is  frequently  omitted  because 
the   specified   thickness    and   size   can   be   furnished    by   the 
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mill.  Beforo  cupping,  the  dies  and  blanks  are  well  greased, 
as  this  assists  in  drawing.  Olive  oil  or  soapy  water  is 
used,  depending  on  the  stage  at  which  the  drawing  opera- 
tions have  arrived.  The  first  cupping  operation  is  accom- 
plished with  a  punch  and  die  as  shown  at  A  in  Fig.  113.  This 
operation  is  accomplished  in  a  Ferracute  100-ton  ram  press 
equipped  with  a  dial  feed.  The  die  consists  of  a  hardened 
ring  of  tempered  steel  having  an  interior  shape  similar  to  a 
truncated  cone.  The  punch  is  slightly  tapered  on  the  lower 
end  and  has  an  air  vent  hole  drilled  up  through  It  to  facili- 
tate the  drawing  and  produce  a  cup  free  from  wrlnltles. 

The  second  operation,  or  first  re-drawing  operation  is 
•hown  at  B.  Here  the  type  of  die  used  differs  somewhat  from 
that  shown  nt  /i.  in  that  the  drawing  angle  is  15  instead  of 
45  degrees.  The  cup,  after  this  operation,  is  reduced  In  di- 
ameter to  S.877  inches  and  Is  2%  inches  long.  After  the  first 
cupping  operation,  the  case  is  annealed. 

Tbe  second  re-drawing  operation'  Is  accomplished  as  shown 


at  C.  The  die  in  this  case  is  the  same  as  at  B,  as  Is  also  the 
punch,  except  for  an  increase  in  the  taper  and  change  in 
shape  on  the  end.  The  object  of  this,  of  course,  is  to 
keep  the  case  thick  at  the  head  but  reduce  the  walls  further 
up  along  the  section.  The  case,  after  this  operation,  Is  also 
drawn  out  to  a  length  sufficient  to  necessitate  using  a  strip- 
ping device  for  removing  it  from  the  punch.  This  is  accom- 
plished by  six  spring-operated  stripper  pins  as  shown,  which 
slip  over  the  top  edge  of  the  case  as  it  is  forced  through  the 
die,  stripping  It  from  the  punch.  The  cup  now  passes  through 
the  third  annealing  operation  and  is  ready  for  the  third  re- 
draw, shown  at  D.  The  press  used  for  performing  this  opera- 
tion is  similar  to  that  described,  and  the  die  and  punch  is 
similar  in  construction  to  that  shown  at  C. 
Final  Re-drnwlnir  Operationa 
For  the  final  re-drawIng  operations,  horizontal  double  ended 
sorew  presses  instead  of  the  horizontal  hydraulic  pressses 
formerly  used  are  employed.    Horizontal  presses  are  used  be- 
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cause  the  length  to  which  the 
cartridge  case  is  drawn  after 
the  third  re-draw  is  such  that 
it  exceeds  the  stroke  of  the 
vertical  presses.  The  cartridge 
case,  after  each  drawing 
operation,  is  annealed.  E  in 
Fig.  113  shows  the  fourth  re- 
drawing tools,  which  are 
handled  in  a  horizontal  screw 
press.  The  die  used  is  simi- 
lar in  shape  to  that  shown  at 
D,  but  the  holder  in  which  it 
is  held  differs,  of  course, 
owing  to  the  difference  in  the 
type  of  press  used.  The 
stripping  arrangement  for 
removing  the  case  from  the 
punch  is  also  of  a  different 
type.  In  this  case  five  spring- 
operated  stripper  pins  are 
held  in  a  holder  which  Is  free 
to  oscillate  within  certain 
limits  in  the  block  in  which 
it  is  retained.  The  reason  for 
having  this  oscillating  strip- 
per is  that  it  accommodates 
itself  to  the  irregular  shape 
on  the  end  of  the  case  and 
gives  practically  a  constant 
pressure  all  around  the  cir- 
cumference of  the  case,  assist- 
ing in  removing  it  from  the 
punch.  The  case  is  now  an- 
nealed and  is  finish-drawn  as 
shown  at  F.  Here  the  same 
type  of  die,  stripper  arrange- 
ment, etc.,  is  used  as  that 
shown  at  E.  The  case  in  the 
fifth  re-drawing  operation  is 
14%  inches  long  by  3.186 
Inches  outside  diameter. 

Annealing:  and  Washing-  Cartridg-e  Cases 
As  was  previously  stated,  the  cartridge  case,  after  practi- 
cally every  re-drawing  operation  is  annealed,  being  subjected 
to  a  temperature  of  about  1150  to  1200  degrees  F.  and  then 
allowed  to  cool  off  or  dipped  in  water  which,  of  course,  forms 
a  scale  on  the  surface  of  the  case.  This  must  be  removed 
before  any  subsequent  operations  can  take  place.  Several  dif- 
ferent solutions  are  used  for  this  purpose,  but  a  common  one 
comprises  the  following:  Sulphuric  acid  diluted  with  water 
to  a  strength  of  1  to  4.  This  pickling  solution  is  held  in 
lead-lined     wooden     troughs     and     the     case     is     allowed     to 

remain      in      the 

bath  varying  from 
eight  to  fifteen 
minutes,  according 
to  the  strength  of 
the  solution.  The 
cases  are  then 
washed  in  lead- 
lined  wooden 
troughs  through 
which  a  stream  of 
water  is  circu- 
lated to  remove 
all  traces  of  the 
acid. 
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The  hardness  of 
a  cartridge  case 
must  be  up  to  a 


Fig.    114.     Fixture   for   testing   Hardness   of   Cartridge   Cases   with   Shore   Scleroscope 


certain  standard.  When  too 
soft,  a  permanent  set  will  oc- 
cur from  the  pressure  of  the 
firing  charge  and  the  case 
will  stick  in  the  breech  of  the 
gun.  When  the  hardness  is 
too  high  for  a  given  composi- 
tion of  brass,  it  is  too  brittle 
and  will  split  or  the  head 
may  blow  off.  There  is, 
therefore,  a  certain  hardness 
which  must  be  adhered  to  as 
closely  as  possible.  Some 
manufacturers  hold  the  stand- 
ard to  within  20  to  25  on  the 
scleroscope  and  reject  cases 
striking  15  as  being  too  soft, 
and  30  to  35  as  being  too 
hard. 

Owing  to  the  thinness  of 
the  walls  of  the  case,  it  is  im- 
possible to  take  a  reading 
without  rigidly  supporting  it, 
and  for  this  purpose  the 
Shore  Instrument  &  Mfg.  Co., 
551-557  West  22nd  St.,  New 
York  City,  has  devised  a 
special  fixture  as  indicated  in 
Fig.  114.  This  comprises  a 
bracket  A  held  in  an  ordinary 
vise,  to  which  is  fastened  an 
anvil  plug  B,  as  indicated.  In 
order  to  hold  the  case  tightly 
against  the  anvil  plug,  a 
spring  C,  fastened  to  the 
bracket  A,  is  also  fastened  to 
a  yoke  D  surrounding  the 
case.  A  rod  attached  to  this 
and  to  a  foot  treadle  fur- 
nishes a  means  of  drawing 
the  yoke  down  to  hold  the 
case  in  contact  with  the  plug. 
The  anvil  plug  provides  the 
weight  or  inertia  to  resist  the  impact  of  the  drop-hammer 
of  the  scleroscope,  but  in  order  to  be  sure  that  there  is  proper 
contact  of  the  case  with  the  plug  a  rubber  cushion  E  is  pro- 
vided between  the  pressure  ring  or  yoke  and  the  brass  case. 

MACHINING  SHRAPNEL.  CARTRIDGE  CASES  ON 

SPECIAL  "BTJLLARD"  MACHINE 
The  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.,  has  de- 
signed and  built  a  number  of  special  machines  for  perform- 
ing the   machining   work  on   the   head   and   mouth   ends   of 
brass  cartridge  cases.     This  machine,   as  will  be   seen   from 

Fig.  115,  is  of  the 
hand  turret  ma- 
chine type,  de- 
signed to  work  on 
the  case  from 
both  ends.  In 
this  machine  the 
brass  case  is 
chucked  in  the 
center  of  an  ex- 
tremely large 
spindle,  and 
worked  on  from 
the  head  end  with 
four  sets  of  tur- 
ret tools  and  two 
sets  of  cross-slide 
tools,  while  the 
mouth  end  Is 
bored  and  trim- 
med with  tools 
held  on  a  carriage 
located     on     the 


Machinery 


'SCLEROSCOPE 


CARTRIDGE  CASE 


N. 


5yy/,i^//<saj'>!a#^g^//tay//>ia'feW^ 


654 


MACHINERY 


April,  1915 


Fie.    H6-     Special   Shrapnel   Case   Trimming.    Facing  and    Chamfering   Mach 
designed  by  the   BuUard   Machine   Tool   Co.,    Bridgeport,    Conn. 

back  facing  bar.  The  drive  for  the  work  chuck  spindle  is 
over  a  16-inch  pulley  with  a  3-inch  belt.  The  pull  of  the  belt 
is  not  taken  directly  on  the 
spindle,  but  on  a  special  pulley 
bearing  7%  inches  diameter  and  5 
inches  wide.  The  spindle  itself  is 
supported  in  bearings  9  inches  long 
and  5%  inches  diameter.  As  previ- 
ously mentioned,  the  spindle  is 
hollow  so  that  any  type  of  shrapnel 
cartridge  case  up  to  4%  inches  in 
diameter  and  from  10  to  18  inches 
in   length  can   be  machined. 

From  the  construction  of  the  ma- 
chine in  Fig.  115  it  will  be  seen 
that  the  front  end  of  the  spindle 
carries  a  large  three-jaw  chuck  of 
special  design.  These  jaws  catch 
the  cartridge  case  just  under  the 
head  and  revolve  it  for  machining. 
The  case  is  supported  internally  by 
a  tubular  arbor  B  which  also  acts 
as  a  stop  and  is  attached  to  the  rod 
Q  extending  to  the  rear  bracket  C 
where  it  is  backed  up  by  a  spring. 
The  front  end  of  this  tubular  sup- 
port or  stop  la  provided  with  a 
thrust  ball  bearing  so  that  the  case 
can  be  loaded  in  the  chuck  while 
the  spindle  Is  running.  When  the 
chuck  opprating  lever  A  is  manipu- 
lated to  close  the  chuck  jaws  on  the 
work.  It  first  draws  back  the  rod  Q 
through  the  medium  of  the  tie-rod 
R  and  bracket  C  to  a  positive  stop, 
and  then  closes  the  jaws  on  the 
work.  The  cartridge  case  Is  put 
In  and  removed  from  the  chuck 
with  the  turret  Indexed  between 
stations  to  give  the  required 
space. 

The  back  boring  and  trimming 
head  Is  held  on  a  hollow  spindle 
through  the  center  of  which  rod  Q 
pa«HPB.  This  .spindle  la  provided 
with  rack  teeth  on  It.s  top  surface 
which  engage  with  a  pinion  located 
In  extenxion  bracket  A'  and  oper- 
ated   bjr   handle   K.     The   forward 


position  of  the  boring  and  trimming  head   is  governed  by  a 
stop  collar  L. 

Sequence  of  Macbiningr  Operations  on  Cartridge  Case 
The  sequence  of  machining  operations  performed  on  the 
cartridge  case  in  this  machine  is  shown  diagrammatically  in 
Fig.  116,  and  also  in  Figs.  117  to  121  in- 
clusive. Referring  to  Figs.  116  and  117,  the 
first  operation  consists  in  rough-drilling  and 
counterboring  the  hole  in  the  head  of  the 
case  with  combination  tool  A.  The  second 
operation  (see  Fig.  116)  consists  in  facing, 
trimming  and  chamfering  the  head  with 
tools  B,  C  and  D  held  on  the  front  of  the 
cross-slide.  The  third  operation  is  to  finish 
chamfering  and  facing  the  head  of  the  case 
with  tool  E  on  the  rear  of  the  cross-slide. 
The  fourth  operation  consists  in  under-cut- 
ting the  primer  seat  with  the  tool  F  which 
works  on  a  turret  slide  and  is  operated  by 
lever  G  as  shown  in  Fig.  118. 

The  following  operations  are  now  per- 
formed on  the  mouth  or  open  end  of  the 
cartridge  case  as  shown  in  Figs.  116  and  119, 
with  the  spindle  running  at  the  same  speed 
—.500  R.  P.  M.— as  that  used  for  the  first 
series  of  operations.  Two  tools  H  and  1  are 
used.  Tool  H  bores  the  mouth  of  the  case  for  a  distance  of  1 
inch,  whereas  tool  /  trims  off  the  open  end  of  the  case  and 
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rounds  the  edges.  The  mouth  of  the  case  at  the  rear  end  of 
the  spindle  is  supported  by  a  hardened  bushing  to  prevent 
it  springing  away  from  the  action  of  the  boring  tool.  The 
boring  and  trimming  tools  are  mounted  in  a  special  head  J, 
Fig.  119,  that  is  operated  back  and  forth  by  a  handle  K 
through  the  medium  of  a  rack  and  pinion.  The  forward 
movement  of  this  head,  as  previously  explained,  is  controlled 
by  means  of  an  adjustable  collar  L  screwed  onto  spindle  M. 


ing  machines,  but  to  secure  the  desired  accuracy  on  the  head 
and  primer  pocket  these  surfaces  are  machined.  The  method 
of  holding  the  French  75-millimeter  case  on  a  No.  5A  Potter 
&  Johnston  automatic  chucking  and  turning  machine  for  ma- 
chining the  head  and  primer  pocket  is  shown  in  Fig.  122. 
Here  it  will  be  seen  that  the  cartridge  case  butts  up  against 
a  stop  B  and  fits  over  the  tapered  plug  C  which  steadies  it. 
It  is  held  in  place  by  an  ordinary  draw-in  collet  D.     This  is 


Fig.    118.     Set-up   showing   Fourth    Operation   on    Cartridge    Case   Head 


^ 
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Fig.    119.     Set-up  showing  Operations  on  Mouth  End  of  Gas 

This   collar   contacts    with   the 
face  of  bracket  7f. 

The  work-spindle  is  now 
slowed  down  and  the  following 
operations,  shown  in  Figs  116, 
120  and  121,  are  performed  on 
the  head  end  of  the  case.  The 
sixth  operation  is  to  finish- 
counterbore  and  ream  the 
primer  pocket  with  tool  0  held 
in  an  adjustable  holder,  where- 
as the  seventh  operation  is 
threading  the  primer  pocket 
with  collapsing  tap  P.  The 
chuck  lever  A,  F^g.  115,  is  now 
manipulated,  first  releasing  the 
grip  of  the  chuck  jaws  on  the 
case  and  second  advancing  rod 
Q  to  eject  the  case  sufficiently 
to  enable  it  to  be  easily  re- 
moved from  the  chuck.  The 
spindle  is  changed  to  the  highest  speed  after  the  next  case  is 
put  in.  In  changing  the  work,  it  is  not  necessary  to  stop 
the  spindle. 

MACHINING  SHRAPNEL  CARTRIDGE  CASES  ON 
i-OTTER  &  JOHNSTON  AUTOMATICS 

The  cartridge  case  is  made  from  sheet  brass  as  previously 
stated.    It  is  practically  formed  to  shape  in  drawing  and  head- 


Fig.    120.     Set-up  showing  Sixth  Operati< 


Head  End  of  Case 


Fig, 


operated  by  means  of  a  lever  E, 
fulcrumed  to  a  bracket  on  the 
rear  end  of  the  machine  and 
operating  a  sliding  clutch  col- 
lar. The  chuck  is  operated 
through  fingers  which  draw- 
back the  sliding  sleeve  to 
which  it  is  attached.  These 
fingers  operate  against  a  spring 
at  the  rear  of  the  spindle  which 
serve  to  open  the  collet. 

The  machining  operations  on 
the  French  shrapnel  cartridge 
case  are  handled  In  the  man- 
ner illustrated  in  Fig.  124.  The 
first  operation  is  to  rough-drill 
the  hole  in  the  head.  The  tur- 
ret is  then  indexed,  bringing 
in  a  roughing  reamer  which 
reams  the  hole  previously 
drilled,  whereas  the  front 
cross-slide  carries  the  tool  B  that  faces  the  head  and  a 
circular  tool  C  that  rough-forms  the  external  diameters  of 
the  head. 

Upon  the  next  indexing  of  the  turret,  the  tool  T>  counter- 
bores  the  powder  pocket  and  the  circular  forming  tool  E 
finish-forms  and  rough-chamfers  the  head.  The  last  oper- 
ation consists  in  finishing  the  primer  pocket  with  a  taper 
reamer  F. 


Set-up  showing  Seventh  Operation  on  Head  End  of  Case 
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Fig.    122,     Dia^am    showing   Method    of    chucking   a    French    75-millimeter   Cartridge   Case  on  a   Potter  &  Johnston  Automatic   Chucking  Machine 
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Machining  the  British  Shrapnel  Cartridge  Case 
The  brass  cartridge  case  for  the  British  shrapnel  is  more 
diificult  to  machine  than  the  French  case,  as  reference  to 
Fig.  123  will  clearly  show.  The  machining  operations  are 
accomplished  on  a  No.  5A  Potter  &  Johnston  automatic 
chucking  and  turning  machine  having  a  five-sided  turret. 
The  first  operation  is  to  drill  the  primer  pocket  hole  with  a 
three-step  drill  A.  The  turret  is  now  indexed  and  the  sur- 
faces previously  roughed  out  are  finished  with  inserted-blade 
counterbore  B.  At  the  same  time,  the  head  of  the  case  is 
faced  with  a  relieving  tool  C  held  on  the  cross-slide  and 
rough-formed  with  circular  tool  D. 

The  turret,  in  being  indexed  to  the  third  position,  brings 
vertical  recessing  tool  E   into   operation.     This  carries  two 
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cutters,  one  of  which  recesses  the  primer  pocket  at  the  point 
where  the  thread  Is  to  terminate,  whereas  the  other  removes 
the  burr  and  faces  the  inner  boss.  In  the  fourth  operation, 
the  smallest  diameter  of  the  primer  pocket  is  reamed  and 
the  largest  diameter  of  the  hole  chamfered  by  tools  held  in 
bar  F.  The  rear  cross-altde  is  advanced  at  the  same  time, 
carrying  the  circular  tool  O  that  finish-forms  the  head.  The 
flnni  operation- threading— is  performed  with  the  "Geo- 
metric" collapsing  tap  //. 

In  closing.  It  should  be  stated  that  the  methods  and  ma- 
chines employed  In  shrapnel  manufacture  call  for  the  best 
mechanical  skill  obtainable,  as  Is  evident  from  the  preceding 
review  of  current  practice. 
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CARBONIZING    AND    DECARBONIZING    EFFECTS    OF    MOLTEN    SALTS    WHEN    USED    FOR    HEATING    STEELS 

ABOVE    THE    TRANSFORMATION    POINT 

BY    B,    F.    LAKE* 


NUMEROUS  kinds  of  metallic  salts  can  be  utilized 
for  heating  steels  to  the  hardening  and  drawing 
temperatures.  Their  melting  points  are  so  diversified 
that  combinations  can  be  made  which  can  be  kept  molten 
at  any  temperature  from  400  degrees  F.  to  the  melting  points 
of  the  steels,  and  their  volatalization  will  be  so  slight  that 
it  can  be  ignored.  With  some  salts,  the  carbon  content  of 
the  surface  of  steel  pieces  can  be  raised  when  heated  in  them 
to  temperatures  above  the  transformation  point  of  the  steel. 
Others  will  have  a  neutral  effect  on  the  carbon  content,  and 
thus  neither  raise  nor  lower  its  percentage.  While  still 
others  might  have  a  decarbonizing  effect,  lowering  the  per- 
centage of  carbon  in  the  exposed  surfaces.  Thus  it  is  neces- 
sary to  know  which  are  the  best  salts  to  use  and  the  best 
molecular  mixtures  to  make  from  them  if  the  desired  results 
are  to  be  obtained  when  hardening  and  tempering  steels. 
These  alkaline  salts  have  so  many  good  qualifications  that 
their  use  is  rapidly  becoming  more  and  more  widespread  in 
the  modern  shops  that  heat-treat  their  steel  parts. 
Advantages  of  Salt  Baths  for  Hardening- 

This  method  of  heating  is  much  less  severe  on  the  steel 
than  are  other  methods.  When  cold  steel  is  immersed  in  a 
molten  bath,  the  salt  surrounding  it  will  immediately  solidify. 
This  causes  the  steel  to  heat  slowly  until  a  temperature  is 
reached  that  melts  the  salt  away.  Then  the  temperature 
rise  will  be  more  rapid  until  the  temperature  of  the  molten 
salt  has  been  reached.  Molten  salt  is  transparent  enough 
for  steel  to  be  seen  when  it  is  below  the  surface  of  the  bath. 
Thus  when  the  salt  bath  is  maintained  at  the  correct  tem- 
perature for  hardening,  the  steel  should  be  removed  to  be 
quenched  when  it  has  turned  to  the  exact  color  of  the  molten 
salt.  This  means  that  the  steel  and  the  salt  are  both  of  the 
same  temperature. 

This  matching  the  color  of  the  steel  with  the  molten  salt 
Is  the  same  principle  as  that  on  which  optical  pyrometers 
are  built,  and  is  very  accurate.  If  one  pyrometer  was  con- 
nected to  the  molten  salt,  and  another  to  the  steel  immersed 
In  this  salt,  it  would  be  found  that  both  pyrometers  would 
give  the  same  reading  when  the  steel  had  reached  the  same 
color  as  that  of  the  molten  salt. 

The  salt  bath  prevents  surface  oxidization  and  the  finished 
pieces  retain  the  same  bright  steel  color  that  they  had  before 
they  were  subjected  to  the  heating  process.  There  is  a  uni- 
form temperature  in  all  thin  and  thick  sections  of  irregular 
or  intricate  shaped  pieces  when  they  are  heated  in  the  salt 
bath,  and  corners  of  all  kinds  have  the  same  temperature  as 
the  body  of  the  piece.  Many  other  good  reasons  for  using 
the  salt  bath  could  also  be  given.  This  does  not  mean,  how- 
ever, that  all  kinds  of  salts  can  be  used  without  injury  to 
the  steel,  and  thus  it  is  necessary  to  know  what  combinations 
of  salts  will  give  the  desired  results. 

Decarbonizing-  Effect  of  Chloride  of  Potassium  Bath 

Numerous  experiments  and  tests  have  shown  that  when 
steel  is  immersed  in  a  molten  bath  composed  only  of  chloride 
of  potassium  there  is  a  decarbonizing  effect  upon  the  sur- 
faces of  high  carbon  steels  when  they  are  heated  to  the  tem- 
peratures above  the  highest  transformation  point.  Low  car- 
bon steels  do  not  show  any  decarbonization  when  thus  heated, 
and  in  medium  carbon  steels  the  decarbonization  is  so  slight 
that  it  can  be  ignored.  An  equilibrium  of  carbonization  be- 
tween the  steel  and  the  bath  seemed  to  occur  when  the  steel 
contained  something  like  0.25  per  cent  carbon,  i.  e.,  those 
steels  with  a  higher  carbon  content  would  decarbonize  on  the 
surface  while  those  with  a  lower  carbon  content  would  not. 
The  decrease  in  the  percentage  of  carbon  at  the  surface 
seemed  to  be  much  more  rapid  than  the  depth  of  this  de- 
carbonization. 

The  length  of  time  the  steel  is  submitted  to  the  heat  of 
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the  bath  is  an  important  factor  in  the  decarbonization.  So 
also  is  the  degrees  to  which  the  temperature  is  raised  above 
the  transformation  point.  When  the  temperature  of  the 
molten  salt  was  maintained  at  1500  degrees  F  and  a  1.10  per 
cent  carbon  steel  was  subjected  to  this  temperature  for 
fifteen  minutes  the  depth  of  the  decarbonization  was  0.005 
inch.  The  percentage  of  carbon  left  at  the  outer  surface  was 
0.85,  as  estimated  by  a  microscopical  examination.  One 
hour's  immersion  in  the  salt  bath  at  the  same  temperature 
made  the  depth  of  decarbonization  O.OIS  inch,  while  the  per- 
centage of  carbon  at  the  surface  was  reduced  to  0.60;  in  two 
hours  the  depth  was  0.030  inch  and  the  surface  carbon  per- 
centage 0.40;  while  four  hours  made  the  depth  0.051  inch 
and  the  carbon  percentage  0.25.  Raising  the  temperature  to 
1600  and  1700  degrees  had  a  very  marked  effect  on  the  in- 
crease in  the  depth  of  decarbonization.  The  percentage  of 
carbon  that  was  removed  from  this  zone,  however,  did  not 
show  nearly  as  great  an  increase. 

Since  the  microscope  has  been  brought  into  use  for  ex- 
amining steels,  we  have  been  able  to  measure  this  depth  of 
decarbonization  in  thousandths  of  an  inch  and  to  judge  the 
percentage  of  carbon  closely.  This  has  shown  us  that  the 
surface  of  the  higher  carbon  steels  is  decarbonized  whenever 
their  temperature  is  raised  above  the  highest  transformation 
point  in  almost  any  of  the  furnaces,  forges,  etc.,  that  are 
now  used.  When  these  steels  were  heated  in  the  air,  in  a 
carbon  dioxide  atmosphere,  and  in  superheated  steam  the 
decarbonization  was  practically  the  same  as  that  shown  with 
the  chloride  of  potassium  bath. 

Nearly  all  steel  parts  can  be  heated  to  their  correct  hard- 
ening temperature  in  less  than  fifteen  minutes.  Thus  the 
decarbonized  depth  will  be  less  than  0.005  inch  and  the  re- 
duction in  the  percentage  of  carbon  in  this  zone  will  not  be 
very  great.  On  the  ordinary  run  of  work  hardened  with 
the  salt  bath  this  probably  would  not  have  enough  effect 
to  be  of  any  importance.  This  is  especially  true  of  work 
that  is  ground  after  hardening,  as  the  decarbonized  outer 
surface  would  be  ground  away.  As  time  greatly  increases 
the  decarbonization,  the  work  should  never  be  left  to  soak 
in  the  heat  but  should  be  removed  as  soon  as  it  has  reached 
the  desired  temperature.  If  left  to  soak  for  an  hour  the 
decarbonization  might  be  so  great  as  to  destroy  the  useful- 
ness of  the  piece  being  heat-treated. 

Effect  of  Adding  Ferro-Cyanide  to  Potassium  Chloride  Bath 

In  attempting  to  overcome  this  decarbonizing  effect  on 
steels  it  was  found  that  10  per  cent  ferro-cyanide  added  to 
the  molten  potassium  chloride  caused  the  superficial  carbon 
to  remain  nearly  constant,  but  the  depth  of  decarbonization 
was  increased  for  each  period  of  time.  With  this  composi- 
tion, a  eutectic  steel  showed  a  decarbonization  to  a  depth 
of  only  0.001  inch  -when  it  was  subjected  to  the  heat  of  the 
bath  for  fifteen  minutes  at  a  temperature  of  1450  degrees 
F.  The  0.85  per  cent  carbon  in  this  eutectic  steel  was  re- 
duced to  0.70  per  cent  in  the  decarbonized  zone.  A  steel 
containing  0.12  per  cent  carbon  was  subjected  to  these  same 
conditions  at  the  same  time  and  the  carbon  content  on  the 
outer  surface  was  raised  to  0.35  per  cent.  This  bath  does 
not  last  long,  however,  as  the  ferro-cyanide  soon  begins  to 
decompose.  It  then  leaves  a  muddy  deposit  in  the  bottom  of 
the  pot.  Thus  a  fresh  salt  mixture  would  have  to  be  melted 
for  each  lot  of  steel  parts  heated,  and  this  destroys  its  use- 
fulness for  commercial  work. 

Effect  of  Adding  Cyanide  of  Potassium  to  Potassium 
Chloride  Bath 

By  adding  cyanide  of  potassium  to  the  bath  of  chloride  of 
potassium  this  muddy  deposit  was  done  away  with,  as  there 
was  no  decomposition.  The  carbon,  which  was  set  free  to 
enter  the  steel,  seemed  to  be  as  great  when  cyanide  of  potas- 
sium was  added  as  when  the  ferro-cyanide  was  used.  At  any 
rate,  the  percentage  of  carbon  penetration  was  as  great  with 
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TABLE  I.     EFFECT  OP  SALT  COMPOUNDS  ON  HIGH  CARBON  STEEL 
WHEN  THE  TE-MPEBATURE  IS  MAINTAINED  AT   1460  DEGREES  F. 


P«T  Cent  of               Time  Steel              Deearbonlied 
Cyanide  of        ,     ^^^  Immersed               Depth  in 
Potassluni  ifl             ,„   g,,,  p^,^              Thonsandtlis 
Molten  Clilorlde               i„  j,„„„                          Inch 
of  rotassinm                                         | 

Per  Cent  of 
Carlion  at  Sur- 
face of  Steel 
originally    con- 
taining  1.10 
Per  Cent 

"    1     1 
-    1     !• 

-  1    ! 

0.002 
0.012 
0.021 

6!  002 
o.on 

0.019     . 

6!66i 

0.010 
0.020 

o'.ooi 

0.014 

1.10 
1.05 
1.00 
0.90 

1.10 
1.05 
1.00 
0.95 

1.10 

■  1.05 

0.95 

0.90 

1.10 
1.05 
1.00 
0.95 

ilifhinrry 

the  one  as  with  the  other.  When  the  commercial  grades  of 
cyanide  and  chloride  are  first  melted  together,  a  residue 
forms  as  a  scum  on  top  of  the  bath  or  in  rock-like  lumps 
that  fall  to  the  bottom.  When  the  scum  has  once  been 
skimmed  off  and  the  lumps  removed,  the  bath  remains  clear, 
no  matter  how  many  times  it  may  be  allowed  to  get  cold 
and  be  remelted.  This  constitutes  a  good  method  for  clean- 
ing a  chloride  salt  bath  before  using  or  after  it  has  become 
dirty.  By  stirring  3  pounds  of  cyanide  into  each  100  pounds 
of  molten  chloride,  a  chemical  action  takes  place  that  forms 
this  scum  or  the  lumps  of  rock.  Removing  these,  leaves  the 
bath  clear,  and  for  all  practical  purposes  the  chloride  salt 
has  been  made  chemically  pure. 

Effect  Of  Varying  Proportions  of  Cyanide  of  Potassium 
Experiments  were  conducted  with  the  cyanide  of  potassium 
proportions  at  10,  20,  50  and  75  per  cent  and  the  remainder 
chloride  of  potassium.  The  high  carbon  steel,  heated  for  the 
tests  in  these  salt  mixtures,  contained  1.10  per  cent  carbon 
the  low  carbon  steel  had  a  carbon  content  of  0.22  per  cent 
The  molten  salt  was  held  at  a  temperature  of  1450  degrees  F, 
while  both  of  these  grades  of  steel  were  simultaneously  sub 
merged  in  the  bath  for  different  periods  of  time,  namely 
one-quarter,  one,  two,  and  four  hours.  The  specimens  wen 
e-xamined  with  the  microscope  to  estimate  the  carbon  per 
centage  and  also  to  measure  the  depth  of  carbonization  and 
derarbonization.  The  results  of  the  examinations  on  the 
high  carbon  steel  specimens  are  given  in  Table  I,  and  those 
of  the  low  carbon  steels  are  given  in  Table  II 

TABLE   II.     BFFECT  OF  MOLTEN    SALT  COMPOUNDS  ON  LOW  CARBON 

STEBL8  WHEN  THE  TEMPERATURE  IS  MAINTAINED 

AT   1460  DEOREEH  F 


Per    C.nt    of 
CTanl.l.-    of 
I-ntn.iilimi    In 
Molliii  rhlr.rlde 
of   Pola!>!<lum 


Tlrni-  Steel  was 
Ininiersed   in 
Salt  Hath  in 


Carbonized  Depth 

in  Tlionttandths 

Inch 


Per  Cent  of 
Carbon   at    Sur- 
face   of    Steel 
originally  con- 
taining  O.'Jl'   Per 
Cent 


0.006 
0.009 
0.018 
0.019 

0.007 
0.010 
0.015 
0.022 

0.005 
O.OOH 
0.014 
0.010 

0.004 
0  Oil 
0  iiUJ 
0  01ft 


0.35 
0.45 
0..55 
0.75 

O.-IO 
0.4n 
O.t'iil 
O..M<l 

O.HO 
O.-IO 
O.I»l 
0.75 

o,:to 

0.45 
0.(15 
II  115 

If.irMncry 


It  will  be  seen  that  there  is  very  little  practical  difference 
in  the  results  obtained  with  different  percentages  of  cyanide. 
The  10  per  cent  mixture  seemed  to  give  about  the  same  re- 
sults as  the  one  containing  75  per  cent  cyanide.  This  up- 
holds the  contentions  of  J.  S.  Brearley  of  England  that  but 
10  per  cent  of  the  cyanide  is  available  for  the  carbon  that 
is  free  to  enter  the  steel,  and  that  the  balance  leaves  the  bath 
in  the  cyanogen  gas  that  poisons  the  atmosphere  and  will 
poison  individuals  unless  it  is  conveyed  or  blown  to  the 
upper  region.  In  our  experiments  the  chloride  did  not  ap- 
pear to  retard  the  cyanide  from  doing  its  work,  and  the  10 
per  cent  of  cyanide  was  all  that  would  affect  the  steel. 
Effect  of  Varying  Time  and  Temperature  for  Heating  Steel 
Time  and  temperature  seemed  to  be  the  factors  that  In- 
creased the  carbonization  or  decarbonization  and  the  depth 
of  penetration.  On  the  low  carbon  steel  there  was  a  very 
decided  addition  to  the  percentage  of  carbon  in  two  and  four 
hours  and  to  a  depth  of  about  1/64  inch.  One  hour's  im- 
mersion at  1450  degrees  temperature,  in  the  molten  salt, 
practically  doubled  the  carbon  content  of  the  steel;  while 
fifteen  minutes  was  long  enough  to  show  an  increase.  The 
effect  obtained  by  raising  the  temperature  to  1550,  1650,  1750 
and  1850  degrees  for  one  hour  is  shown  in  Table  III.  The 
increased  temperatures  show  nearly  the  same  rise  in  the  per- 

TABLE  III.     EFFECT  W^HEN  THE  0.22   PER  CENT  CARBON   STEEL  WAS 
IMMERSED  FOR  ONE  HOUR  AT  DIFFERENT  TEMPERATURES 


Per   Cent  of 
Cvanlde    of 
Potasslom — 
Balance  Chloride 
of  Potassium 

Temperatures  of 

Carbonized 

Per  Cent  of 

Bath   when   Steel 

Depth   ih 

Carbon   at 

was  Immersed. 
Degrees  F. 

Thousandths 
Inch 

Outer   Surface 
of  Steel 

1550 

0.012 

0.50 

,0           ) 

16.50 

0.016 

0.60 

17.50 

0.022 

0.65 

f 

■  1S50 

0.031 

0.70 

( 

15.50 

0.014 

0.55 

"        \ 

1650 

0.018 

0.60 

1750 

0.022 

0.65 

1850 

0.030 

0.70 

1550 

0.015 

0..55 

50            -] 

1650 

0.018 

0.60 

1750 

0.023 

0.70 

( 

1850 

0.030 

0.70 

I 

1550 

0.014 

0.55 

100 

1650 

0.019 

0.65 

17.50 

0.024 

0.70. 

1 

11^50 

0.032 

0.70 
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centage  of  carbon  as  does  the  increase  in  time  at  1450  de- 
grees. But  the  depth  of  penetration  is  nearly  doubled.  This 
is  because  each  increase  in  temperature  made  the  grain  of 
the  steels  more  and  more  coarse,  and  thus  opened  up  the 
pores  so  the  carbon  could  penetrate  deeper.  The  results 
would  be  practically  the  same  it  the  temperature  of  the  steels 
were  raised  in  heated  air  or  any  other  medium. 

In  the  heat-treatment  of  steel  this  latter  experiment  has 
no  commercial  application.  Heating  the  carbon  steels  to 
.such  high  temperatures  would  coarsen  their  grain  so  much 
that  it  would  greatly  weaken  the  metal.  The  highest  tem- 
peratures would  cause  crystallization  of  the  grain  structure 
and  thus  make  the  steel  very  brittle.  Aside  from  the  bad 
effects  on  the  metal,  it  is  a  waste  of  time,  fuel  and  money 
to  heat  steels  to  more  than  50  degrees  F.  above  their  highest 
transformation  point  for  any  annealing,  hardening  or  tem- 
pering operations.  It  Is  for  this  kind  of  work  that  the  salt 
bath  is  most  proficiont.  For  such  work  It  is  also  a  waste 
to  hold  the  steel  at  these  temperatures  for  an  hour  or  more. 
It  should  be  removed  from  the  molten  salts  the  minute  It 
has  reached  the  desired  temperature.  Several  different  kinds 
of  nirtnlllc  salts  may  give  as  good  results  as  are  required, 
If  the  time  and  temperature  are  kept  as  low  as  possible. 
When  adding  carbon  to  the  outer  surface,  however,  the  time 
must  be  prolonged  In  order  to  get  the  percentage  and  pene- 
tration that  Is  desired,  and  it  is  sometimes  advantageous  to 
raise  the  temperature  100  degrees  or  so  above  the  highest 
transformation    point   of   the   steel. 
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In  Table  I  it  will  be  seen  that  there  was  no  decarboniza- 
tion  when  the  1.10  per  cent  carbon  steel  was  subjected  to  the 
temperature  of  the  bath  for  only  fifteen  minutes.  This  is  a 
long  enough  time  to  heat  almost  any  kind  of  a  steel  piece 
to  the  hardening  temperature.  Therefore  this  composition  of 
salts  gives  better  results  in  the  hardening  of  high  carbon 
steels  than  any  kind  of  an  oven  furnace,  and  better  than 
some  kinds  of  salt  baths.  If  the  steel  is  left  to  soak  in  the 
heat  for  a  long  time  there  is  a  decided  decarbonization,  how- 
ever, but  there  is  no  good  reason  for  doing  this  in  any  heat- 
treating  operation  except  carbonizing,  and  then  a  low  carbon 
steel  is  used  and  the  carbon  content  at  the  surface  will  be 
raised  instead  of  lowered.  Other  salt  mixtures  may  be  used 
to  prevent  decarbonization  when  heating  the  medium  and  low 
carbon  steels,  without  adding  to  the  carbon  at  the  surface. 
The  conclusions  derived  from  these  experiments  might  be 
summarized  as  follows: 

1.  Some  salts  have  a  decarbonizing  effect  on  steels  heated  • 
in  them  above  the  highest   transformation   point. 

2.  Some  salts  add  carbon  to  steels  which  are  heated  in 
them  above  the  transformation  point. 

3.  The  carbon  will  not  flow  in  or  out  at  temperatures  be- 
low this  transformation  point. 

4.  In  some  salts  there  occurs  a  simultaneous  decarboniza- 
tion of  the  high  carbon  steels  and  carbonization  of  the  low 
carbon  steels  at  temperatures  above  the  transformation  point. 

5.  Every  increase  in  temperature  above  the  transformation 
point  increases  both  the  decarbonization  and  carbonization. 

6.  Prolonging  the  time  that  steel  is  subjected  to  such  tem- 
perature also  increases  the  decarbonization  and  carbonization. 

7.  The  higher  the  carbon  content  of  the  steel  the  greater 
will  be  the  decarbonization,  and  the  lower  the  carbon  content 
the  greater  will  be  the  carbonization. 

8.  Decarbonization  will  be  very  slight  if  the  temperature 
is  kept  close  to  the  transformation  point  and  the  steel  is 
not  held  at  this  temperature  more  than   fifteen   minutes. 

9.  Cyanide  of  potassium  seems  to  be  the  best  salt  for  adding 
carbon  to  the  surfaces  of  low  carbon  steels  and  retarding 
decarbonization  in  high  carbon  steels. 

10.  Ten  per  cent  of  cyanide  in  solution  with  chloride  of 
potassium  seems  to  give  as  good  results  as  higher  percent- 
ages, or  as  the  cyanide  alone. 

The  Carl  Nehls  Alloy  Co.  of  Detroit,  who  markets  similar 
mixtures  for  heat-treating  steels,  should  be  given  credit  for 
supplying  the  salts  with  which  to  conduct  these  experiments 
and  for  aid  in  the  work. 

*     *     * 

Stellite  has  been  used  as  a  cutting  tool  under  varying  con- 
ditions with  good  results.  Messrs.  Howe  &  Still,  Keigley, 
England,  builders  of  textile  machinery,  have  proved  to  their 
satisfaction  that  stellite  makes  an  excellent  external  cutting 
tool  for  work  on  Potter  &  Johnston  automatics.  Some  of  the 
experiments  made  by  this  company  are  given  in  the  follow- 
ing: They  found  that  under  ordinary  conditions,  with  a  good 
brand  of  high-speed  steel  working  on  cast  iron,  the  most  satis- 
factory cutting  speed  varied  between  40  and  50  feet  per 
minute,  but  with  a  stellite  tool  a  speed  of  120  to  130  feet  per 
minute  could  be  maintained  for  thirty  hours  without  re- 
sharpening.  In  one  particular  test — the  turning  of  unan- 
nealed  hard  cast-iron  pulleys  with  a  412-inch  face — 'the  cut 
was  3/32  inch  deep,  the  feed  1/64  inch  per  revolution  and 
the  cutting  speed  130  feet  per  minute,  at  which  speed  the 
tool  turned  the  full  width  of  the  pulley  and  still  remained  in 
reasonably  good  shape.  The  tool  usually  employed  for  this 
work  was  then  tried  under  exactly  the  same  conditions,  but 
failed  absolutely  after  turning  only  one-quarter  inch  across 
the  face  of  the  pulley.  The  stellite  tool  was  then  reinserted, 
without  having  been  sharpened,  and  succeeded  in  again  turn- 
ing the  full  face  of  the  pulley,  making  a  total  width  of  9 
inches  with  apparently  no  serious  effect  on  the  cutting  edge. 
Turning  mild  steel,  a  cutting  speed  of  300  feet  per  minute 
was  attained  with  a  cut  about  3/32  inch  deep  and  a  1/32- 
inch  feed.  This  taxed  the  lathe  to  the  limit  of  its  endurance. 
In  fact,  the  belt  slipped  and  had  to  be  assisted  by  hand. 
Stellite,  however,  is  comparatively  easily  broken,  and  must 
be  so  held  as  not  to  impose  an  excessive  strain  upon  it. 


MAKING  AN   INDEX  PLATE 

BY  GDY  H.  GABDNER* 

The  article  entitled  "Making  an  Index  Plate"  which  ap- 
peared in  the  November  number  of  Maciiinekt  reminded  me 
of  an  instance  in  which  several  methods  of  locating  the  holes 
in  an  index  plate  were  tried  out.  A  shop  was  beginning  the 
manufacture  of  a  line  of  machines  on  which  an  index  plate 
was  employed  which  had  fifty-four  holes  equally  spaced 
around  a  circle  7%  inches  in  diameter.  It  was  essential  for 
the  index  plates  to  possess  a  high  degree  of  accuracy,  the  in- 
spection requirements  being  that  plugs  should  pass  freely 
through  all  the  holes  in  a  pair  of  plates  put  together  in  any 
position. 

In  constructing  the  master  plate  that  was  to  be  used  for 
making  the  regular  index  plates,  the  workman  to  whom  the 
job  was  given  intended  to  use  the  familiar  button  and  mi- 
.  crometer  method  of  locating  the  holes,  but  found  it  'im- 
practicable to  fix  the  chordal  distances  in  this  way,  as  there 
would  not  be  room  enough  between  adjacent  buttons  to 
use  a  micrometer.  Hence,  a  size  block  was  made  for 
this  purpose  and  a  micrometer  was  used  to  determine  the 
radial  distances.  Although  the  work  was  done  carefully  by 
a  skilled  workman,  it  was  found  that  slight  inaccuracies  ex- 
isted in  the  index  plates  made  from  this  master  plate;  and  as 
a  result,  it  was  decided  to  make  a  new  master  plate.  This 
time  the  micrometer  was  laid  aside  and  the  radial  distances 
were  determined  by  bringing  the  buttons,  which  were  0.375 
inch  in  diameter,  into  contact  with  a  6.750-inch  disk.  The 
size  block  was  used,  as  in  the  previous  case,  to  secure  the  cor- 
rect chordal  distances.  As  errors  were  again  found  in  the 
index  plates,  the  superintendent  decided  to  suspend  further 
operations  until  he  had  had  an  opportunity  of  consulting  a 
firm  a  few  miles  away,  which  had  a  high  reputation  for 
accurate  toolmaking. 

The  method  which  they  recommended  for  locating  the  holes 
dispensed  with  the  use  of  both  the  micrometer  and  size  block, 
the  scheme  being  to  make  the  buttons  equal  in  diameter  to 
the  chordal  distance  between  the  centers  of  adjacent  holes, 
and  group  them  in  contact  with  one  another  and  with  a 
central  disk.  In  this  way,  the  chordal  distance  is  7.125  inches 
sin  180  degrees 

X ^ or    7.125  X  sin    3    degrees    20    minutes  = 

54 
0.4142475  inch.  The  required  diameter  of  the  central  disk 
is  7.125  —  0.4142475  inch  =  6.7107525  inches.  Although  this 
method  of  doing  the  work  effected  a  material  saving  in  the 
cost  of  labor,  by  eliminating  the  tedious  repetition  of  mi- 
crometer measurements,  its  greatest  advantage,  of  course, 
lies  in  the  extremely  accurate  division  of  the  circle  which  is 
made  possible.  Obviously,  it  is  as  impossible  to  make  the 
buttons  exactly  0.4142475  incb  in  diameter,  as  it  is  to  make 
a  size  block  to  a  dimension  expressed  in  seven  decimals;  but 
it  is  also  impossible  to  divide  the  error  in  the  size  block 
equally  between  the  fifty-four  chordal  distances,  whereas  any 
error  in  the  size  of  the  buttons  does  not  vitiate  the  equal 
division  of  the  circle,  but  simply  causes  a  minute  and  negli- 
gible error  in  the  diameter  of  the  circle  of  holes. 

In  making  the  master  index  plate  by  this  method,  a  slight 
looseness — estimated  at  0.0005  inch — was  noticeable  in  insert- 
ing the  last  button.  The  center  disk  was  accordingly  put  in 
the  lathe  and  touched  lightly  with  a  lap,  after  which  the 
disk  and  buttons  assembled  satisfactorily.  When  the  plate 
was  finished,  it  was  impossible  to  detect  any  error  in  the 
distance  between  diametrically  opposite  holes  with  a  mi- 
crometer, although  I  am  informed  that  a  very  accurate  meas- 
uring machine  showed  it  to  be  from  0.00004'  to  0.00005  inch 
less  than  7.125  inches  diameter.  Whatever  the  reader's 
opinion  may  be  as  to  the  reliability  of  this  measurement,  it 
seems  safe  to  say  that  the  master  plate  was  "a  good  job,"  as 
the  index  plates  made  from  it  pass  an  unusually  rigid  inspec- 
tion satisfactorily. 

*     *     • 
The  smokestack  of  the  Equitable  Building,  New  York  City, 
just  completed,  is  said  to  be  the  largest  stack  in  any  building 
in  the  world.    It  is  11  feet  in  diameter  and  596  feet  high. 
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Fig.    6. 


£TanipIe3    of    Electrically    Butt-welded    Work    showing    Upset 
and  Flash  Welds      (Toledo  Electric  Welding  Co.) 


APPLICATION    AND    PRACTICE    OF    JOINING    METALS    BY    ELECTRIC    WELDING    MACHINES 

BT    DOnOLAB   T.   HAMILTON* 

one-half  the  diameter  of  the  cap-screw.  The  head  of  the  bolt 
is  then  held  in  one  pair  of  jaws  of  the  electric  welding  ma- 
chine, and  the  bolt  in  the  other,  and  both  are  brought  together 
and  welded,  the  jaws,  of  course,  being  made  to  conform  to 
the  shape  of  the  two  parts. 

An  example  of  tee-welding  is  shown  in  Fig.  8.  This  can  be 
accomplished  on  a  butt-welding  machine  by  a  special  arrange- 
ment of  the  jaws,  as  was  described  in  a  previous  paragraph. 
When  it  is  desired  to  weld  a  piece  of  iron  to  the  middle  por- 
tion of  another  bar  of  equal  size  or  larger,  it  is  necessary 
to  preheat  the  middle  portion  of  the  bar  to  a  bright  red,  then 
bring  forward  the  other  bar,  the  end  of  which  is  presented 
to  the  first  one,  and  again  turn  on  the  current,  when  a  weld 
can  quickly  be  made.  Special  machines  are  built  for  handling 
this  class  of  work,  in  which  three  pairs  of  clamping  jaws  are 
used  instead  of  two. 

Two  different  types  of  corner  welds  are  shown  at  A  and  B 
in  Fig.  9;  the  corner  weld  shown  at  A  is  an  angular  weld, 
and  can  be  performed  in  a  butt-welder  without  any  special 
arrangement  of  the  clamping  jaws,  as  shown  at  G  in  Fig.  2 
in  the  first  installment  of  this  article.  The  corner  weld 
shown  at  B  is  a  square  weld  and  has  to  be  handled  in  a 
manner  similar  to  that  described  for  making  a  tee-weld,  ex- 
cept that  three  jaws  are  not  necessary,  as  is  shown  at  F  in 
Fig.  2. 

Jump-welding  is  another  type  of  welding  that  can  be 
handled  on  a  butt-welding  machine.  When  welding  two  rods 
in  a  jump-weld,  one  piece  is  held  parallel  with  the  opposing 
faces  of  the  clamping  jaws  and  the  other  at  right  angles  to 
the  first  piece.  The  piece  that  is  held  as  in  butt-welding  is 
sometimes  pointed  so  that  its  cross-sectional  area  at  the  point 
of  contact  with  the  vertical  piece  will  be  reduced.  Two  ex- 
amples of  jump-welded  tubing  are  shown  at  C  and  D  in  Fig. 
9;  D  shows  a  jump-welded  section  which  has  been  torn  apart 
to  illustrate  how  tenaciously  the  weld  holds.  Another  example 
of  butt-welding  is  shown  in  Fig.  10.  This  piece  of  work  com- 
prises a  hollow  irregular  shaped  tubing  which  is  butt-welded 
at  an  angle.  The  manner  of  accomplishing  this  is  shown  In 
Fig.  2  in  the  March  number  at  G. 

Fig.  11  shows  a  collection  of  examples  of  butt-welded  work. 
.4.  shows  a  hollow  steel  knife  handle  welded  to  the  knife 
blade,  showing  a  sharp  fin  at  the  joint.  The  blade  and  the 
German  silver  prongs  of  the  fork  shown  at  F  are  formed  on 
the  end  next  to  the  handle  practically  to  the  same  shape  as 
the  smallest  end  of  the  handle;  that  is,  the  end  of  the  fork 
or  knife  is  hollowed  out  into  the  shape  of  a  tube  so  that  It 
presents  the  same  cross-sectional  area  as  the  lower  end  of 
the  handle  does.  This  is  the  preferable  way  to  handle  this 
work,  but  in  some  cases  it  is  not  necessary  to  do  this.  B 
shows  a  piece  of  high-carbon  steel  which  has  been  butt-welded, 
and  the  nature  of  this  weld  Is  clearly  indicated  by  the  rugged 
(In,  which  shows  that  more  current  has  been  taken  to  per- 
form the  weld  and  it  is  accomplished  in  a  shorter  period  of 
time.     C  shows  a  piece  of  softer  steel  with  a  smooth   round 


IN  the  previous  installment  of  this  article,  several  different 
methods  of  performing  various  types  of  butt-welding  oper- 
ations were  illustrated  and  described.  In  the  following  is 
given  a  brief  summary  of  these  methods,  showing  their  prac- 
tical application  to  actual  manufacturing  practice.  A  variety 
of  uses  to  which  electric  welding  machines  can  be  adapted, 
as  well  as  tables  of  power  consumption  of  electric  welding 
machines,  are  also  included. 

Examples  of  Work  done  on  Butt- welding-  Machines 

Fig.  6  shows  a  group  of  work  that  has  been  welded  on  a 
butt-welding  machine.  The  example  shown  at  A  is  known  as 
an  upset  weld;  this  does  not  take  as  much  metal  as  a  flash 
weld,  but  requires  a  considerably  longer  time  to  make.  The 
method  of  making  an  upset  weld  is  to  reduce  the  amperage 
and  take  a  longer  time  to  heat  the  metal.  This  type  of  weld 
is  used  where  it  is  not  necessary  to  have  the  work  highly 
finished  and  no  flash  need  be  removed.  The  example  shown 
at  B  is  known  as  an  upset;  the  work  is  clamped  between 
the  jaws  of  the  welding  machine,  the  current  turned  on,  and 
the  jaws  gradually  brought  together  until  the  work  has  been 
upset  to  the  required  diameter.  The  work  is  then  quickly 
removed  and  placed  under  a  punch  press  or  other  machine 
and  flattened  out. 

At  C  is  shown  a  flash  weld.  A  considerably  greater  amount 
of  material  is  used  in  making  a  flash  weld  than  an  upset 
weld,  and  it  is  also  done  much  quicker.  A  flash  weld  on  some 
materials,  such  as  brass,  etc.,  is  preferable  because  all  the 
burnt  metal  is  forced  out  Into  the  flash  and  a  much  better 
weld  Is  secured.  It  is  also  possible  to  bring  the  two  members 
that  are  welded  into  much  better  alignment  with  a  flash  weld 
than  with  an  upset  weld.  The  examples  shown  at  D  and  E 
are  also  flash  welds,  the  one  shown  at  D  being  two  round 
sections,  while  the  one  at  E  is  of  I-beam  cross-section. 

Another  common  example  of  butt-welding  Is  shown  in  Fig. 
7.  In  the  manufacture  of  large  cap-screws  it  Is  found  much 
more  economical  to  make  the  cap-screw  from  two  pieces  and 
then  weld  them  electrically  than  to  turn  the  body  part  down 
from  n  large  bar.  In  making  cap-screws  by  the  electric  weld- 
ing process,  the  first  step  Is  to  make  the  stem,  thread  It 
and  flnish  It  complete,  and  then  to  turn  down  the  hexagon 
hM(l  from  another  bar.  There  Is  a  point  in  the  making  of 
this  type  of  cap-screw  that  should  not  be  overlooked.  In 
electric  welding,  the  two  nifmbcrs  that  are  to  bo  Joined  must 
hfcve  the  same  cross-sectlon^il  area,  so  It  Is  necea.inry  to  turn 
down  the  front  part  of  the  head  to  the  same  diameter  as  the 
body  Of  the  cnpscrew  and  to  have  It  of  a  length  equal  to  that 
necessary  to  form  the  weld,  genrrnlly  about  one-quarter  to 
*  AMMM-litf  Bdlior  of  MAcnnraaT. 


nf 

f  f            IH 

Fl(.   7.     ElMtrioallr  Bitt-waldtd  Cap-ionw  (ToImIo  ElMtrlo  Waldlnt  Co.) 


April,  1915 


MACHINERY 


661 


swelling  made  by  the  weld,  which  took  less  current  but  more 
time  to  make.  This  weld  is  more  in  the  nature  of  an  upset 
weld.  D  shows  two  sizes  ot  steel  rods  welded  and  upset  into 
a  smooth  round  button  or  shoulder.  E  shows  two  steel  cups 
which  have  been  welded  together  to  form  a  caster.  The  point 
of  the  weld  here  is  indicated  by  very  sharp  fins.  G  shows 
two  pieces  of  rectangular  stock  which  have  been  cross-welded 
and  mashed  together.  H  shows  two  pieces  of  angle  iron  which 
have  been  welded  at  the  corner.  /  shows  two  different  sizes 
of  pipe  tee-welded. 

Another  group  of  miscellaneous  examples  of  butt-welded 
work  is  shown  in  Fig.  12,  where  A  is  a  leaf  of  an  automo- 
bile spring  with  a  weld  in  the  center;  B,  the  nose  of  pliers 
welded;  G,  a  rod  upset  on  one  end;  D,  ends  welded  on  a  cot- 
ton mill  steel  flyer;  E,  a  carriage  step;  F,  a  foot  piece  welded 
on  a  treadle  step;  G,  an  iron  frame;  H,  a  vertical  oblique 
weld  in  flat  steel;  /,  a  cross-weld  in  two  rods;  J,  an 
iron  magnet  ring;  K,  a  pipe  welded  to  a  flange;  L,  a  rod 
welded  to  a  disk  to  form  a  gear  blank;  and  M,  one  end 
welded  to  a  crankshaft.  The  places  where  the  welds  are 
made  are  seen  by  the  swelling  or  burrs  at  the  joints. 

Fig.  13  shows  a  common  and  very  valuable  use  of  the 
electric  butt-welding  machine.  It  is  the  joining  of  high- 
carbon  or  high-speed  steel  to  low-carbon  steel.  To  the  right 
of  this  illustration  at  A,  B  and  C  are  shown  a  diamond  point 
turning  tool,  side  facing  tool  and  round-nose  turning  tool, 
all  made  from  high-speed  steel,  which  have  been  welded  to 
ordinary  soft  carbon  steel  shanks.  In  this  way  the  cost  of 
the  tool  has  been  reduced,  but  its  life  has  not  been  shortened 
in  any  way.  To  the  left  of  the  illustration  is  shown  a 
counterbore  before  and  after  repairing.  The  counterbore 
shown  at  D  has  one  tooth  broken,  which,  ot  course,  unfits  it 
for  use.  The  shank  was  then  cut  off  and  welded  to  a  new 
piece  of  tool  steel,  as  shown  at  E,  making  the  counterbore 
ready  for  recutting  and  hardening.  At  F  is  shown  a  center 
which  has  been  broken,  and  at  G  the  center  repaired.  At  H 
is  a  shank  end  welded  to  a  drill  and  at  /  is  a  long  shank 
welded  to  a  short  drill.  The  examples  shown  in  Fig.  13  are 
such  as  commonly  come  up  in  the  machine  shop,  and  illus- 
trate the  application  of  the  electric  welding  machine  to  gen- 
eral repair  and  tool  work.  Nearly  all  extension  drills  made 
at  the  present  time  have  their  shanks  welded  to  high-speed 
steel  cutting  parts,  the  shanks  being  made  of  ordinary  cold- 
rolled  steel.  In  fact,  a  large  number  of  drills  of  standard 
lengths  are  made  up  in  this  way.  It  makes  a  cheaper  drill, 
and  a  better  one,  because  a  soft  shank  is  much  less  likely  to 
break  than  a  hard  one. 

Other  Uses  of  Electric  Welding  Machines 

In  addition  to  welding,  a  large  number  of  other  mis- 
cellaneous operations  can  be  accomplished  in  a  more  or  less 
limited  way  on  electric  welding  machines.  One  use  is  the 
annealing  of  hardened  steel  plates  and  other  articles  so  that 
they  can  be  drilled  or  machined.  The  terminals  of  the  weld- 
ing machine  are  connected  to  each  side  of  the  article  to  be 
annealed.  Enough  current  is  then  applied  to  heat  the  metal 
sufl5ciently  to  soften  it.  This  process  is  also  applied  to  the 
manufacture  of  springs  where  it  is  found  necessary  to  take 
the  temper  out  of  the  ends  in  order  to  flatten  them.  As  a 
rule,   special    machines,   however,   are    designed    for   handling 


this  class  of  work.  Electric  hardening  and  tempering  can 
also  be  accomplished  on  a  welding  machine.  This  is  done  by 
clamping  the  stock  in  the  dies  of  a  butt-welding  machine, 
then  turning  on  the  current  and  bringing  the  metal  to  the 
proper   temperature   for   hardening,   whereupon   it   is   quickly 


Fig.    8.     Example   of   Tee-welding   on   Rectangular  Work  performed 
Butt-welding    Machine    with    Special    Arrangement    of   Clamping 
Jaws       (Toledo    Electric    Welding    Co.) 


Fig.    9.     Examples   of   Angular   and   Straight   Comer  Welds   and  Jump- 
welded   Piping   accomplished   on    Electric    Butt-welding   Machines 
(Toledo   Electric   Welding   Co.) 

removed  and  cooled  in  the  usual  manner.  As  the  metal  is  In 
plain  sight  of  the  operator,  this  is  an  ideal  method  of  harden- 
ing many  classes  of  work. 

Still  another  operation  that  is  commonly  handled  on  elec- 
tric spot-welding  machines  is  the  riveting  and  heading  of 
rivets,  obviating  the  objectionable  noise  from  pneumatic 
hammers  and  the  heating  of  rivets  in  the  forge  fire.  After 
the  hole  in  the  work  has  been  punched  and  the  rivet  in- 
serted, the  electrodes  of  the  spot-welding  machine  are  pressed 
against  the  ends  of  the  rivet,  which  are  quickly  heated.  The 
electrodes  are  then  brought  together  to  shape  the  form  on 
the  head.  Electric  brazing  can  also  be  handled  rapidly  on 
the  welding  machine.  When  the  work  permits  of  its  admis- 
sion into  the  jaws  of  a  welding  machine,  brazing  becomes  a 
comparatively  simple  operation.  After  the  work  is  clamped 
in  the  jaws,  the  current  is  turned  on.  When  the  metal  has 
heated  sufl5ciently,  the  spelter  and  flux  is  applied  and  allowed 
to  run  into  the  joints.  Having  the  work  under  absolute  con- 
trol and  in  full  view  offers  many  advantages  for  electric 
brazing.  Other  uses  of  electric  welding  machines  will  be 
more  fully  dealt  with  in  subsequent  articles. 

Power  and  Time  Required  for  Electric  Butt-welding- 

For  electric  welding,  single-phase  or  one  phase  of  a  multi- 
phase system  alternating  current  of  from  100  to  500  volts,  40 
to  60  cycles,  is  required.  For  other  cycles,  a  special  trans- 
former must  be  used  in  the  welder  to  adapt  it  to  the  higher 
or  lower  frequency.  For  voltages  higher  than  440,  for  ex- 
ample 550  or  600,  handling  becomes  somewhat  dangerous,  so 
a  special  switch  mounted  on  the  wall  at  some  distance  from 
the  machine  has  to  be  furnished.  This  prevents  any  possi- 
bility of  the  operator  coming  in  contact  with  the  current 
when  operating  the  machine.  Direct  current  is  not  advis- 
able for  operating  the  electric  welder,  because  there  is  no 
way  of  reducing  the  voltage  without  interposing  resistance, 
which  uses  up  the  power.  For  instance,  a  direct-current 
plating  dynamo  will  give  approximately  5  volts,  which  would 
be  suflScient  for  certain  kinds  of  welding,  but  lighter  work 
calls  for  less  current.  By  putting  resistance  in  the  line  to 
take  care  of  this  decrease,  the  resistance  uses  up  the  power 
instead  of  allowing  this  power  to  do  useful  work.  All  electric 
welding  machines  are  provided  with  transformers  which  re- 
duce the  voltage  to  from  3  to  5  volts. 

The  power  and  time  required  for  electric  welding  varies 
with  the  cross-section  of  the  stock  and  the  material  being 
welded.     Copper  and  material  offering  a  small  amount  of  re- 
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sistance  to  the  passing  of 
the  electric  current  re- 
quire a  higher  amperage 
to  heat  than  other  ma- 
terials that  offer  more  re- 
sistance to  the  flow  of  the 
current.  Welds  on  copper, 
brass  and  high-carbon 
steel  must  be  accomplished 
very  rapidly  if  good  work 
is  to  be  secured,  and  hence 
the  amperage  used  is 
higher  than  for  low-carbon 
steel  or  wrought  iron 
stock.  The  regulator,  how- 
ever, can  be  shifted  over 
until  the  correct  amount 
of  current  is  supplied. 
It  is  always  desirable  to  have  ample  power  to  make  the 
weld  in  the  quickest  possible  time,  as  better  results  are  usu- 
ally obtained  and  both  time  and  power  saved.  A  %inch 
round  rod  of  wrought  iron  can  be  welded  with  15  kilowatts  in 
fifteen  seconds  or  with  23  kilowatts  in  six  seconds.  Endless 
pieces,  like  rings,   take   more  power   as  the  diameter   of  the 


Tig.    10.     Comer   Weld    on   Irregular- 
shaped   Tubing    (Toledo   Electric 
Welding   Co.) 


Fi;.  11,     Examples  of  Butt-welded  Work     (Thomson  Electric  Welding  Co.) 

ring  decrea.ses;    copper  and  brass  take  more  power  and   less 
time  than  wrought  Iron  or  steel  of  like  sections. 
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Table  I  shows  the  kilowatts  and  time  required  to  malte 
welds  on  round  wrought  iron  rods  or  other  sections,  and  it 
also  gives  the  cost  in  cents  per  kilowatt  for  1000  welds.  The 
price  of  current  in  different  places  varies,  but  the  current 
here  is  figured  at  one  cent  per  kilowatt-hour  to  give  a  basis 
for  calculating  the  cost.  Multiplying  the  price  as  given  in 
the  last  column  of  this  table  by  the  current  rate  charged  by 
local  electric  light  companies  will  give  the  cost  of  a  current 
for  1000  welds. 

Table  II  gives  the  power  and  time  required  for  electric 
welding  of  wrought  iron   and  steel,  brass   and   copper.     This 


Fig.   12.     Examples  of  Butt-welded  Work  adapted  particularly  to  the 
Automobile  Industry      (Thomson  Electric  Welding  Co.) 

table  does  not  correspond  with  Table  I,  as  the  time  given  for 
welding  is  quite  different.  The  power  required  for  electric 
welding  varies  inversely  as  the  time  consumed  in  making  the 
weld.  The  operator  can  do  this  work  quickly  and  use  more 
current  for  a  shorter  period,  or  he  can  heat  the  stock  slowly 
and  use  less  current  for  a  longer  time.  The  actual  kilowatt- 
hour  would  be  practically  the  same  in  either  case.  To  do  the 
work  rapidly  would,  of  course,  require  a  larger  generator  or 
transformer  capacity  to  furnish  the  desired  current.  The 
volumes  of  current  used  vary  from  2000  to  50.000  amperes.  In 
Table  II,  18.75  kilowatts  is  found  necessary  to  weld  a  one- 
inch  area  stock  in  forty  seconds.  Now  it  the  time  is 
shortened  to  twenty  seconds,  it  would  require  a  35-kUowatt 
generator  capacity  to  do  the  same  work.     The  area  of  the 
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bar  has  been  converted  into  the  equivalent  diameter  for  round 
and  the  equivalent  side  of  the  square  bar,  for  convenience 
in  use.  It  will  also  be  noted  here  that  the  current  required 
for  the  various  materials  differs  considerably.  Wrought  iron 
or  steel  requires  about  6  Itilowatts  for  a  bar  of  9/16-inch 
diameter  round  stoclc.  The  same  diameter  of  brass  rods  re- 
quires 12  kilowatts,  and  of  copper  IS  Itilowatts,  showing  that 
the  copper  bars  require  a  greater  quantity  of  current  or 
amperage  than  any  of  the  other  materials  listed  in  the  fore- 
going table. 


DEEP  DRAWING  IN  COMBINATION  DIES 

Rectangular  parts  are  commonly  drawn  either  ia  combina- 
tion dies  or  the  double-action  type,  the  former  being  em- 
ployed ordinarily  for  drawing  shallow  parts  and  the  latter 
for  deeper  drawing  operations.  The  principal  reason  why 
ordinary  combination  dies  cannot  draw  as  deeply  as  double- 
action  dies  is  that  the  pressure  between  the  drawing  die  and 
the  pressure  pad  gradually  increases  as  the  part  is  drawn, 
owing  to  the  increased  compression  of  the  drawing  rubber  or 


It  is  not  gen- 
erally known, 
we  believe,  that 
blueprints,  wrap- 
ping paper  or 
any  sheet  of  or- 
dinary paper 
that  has  become 
badly  wrinkled 
through  folding 
or  crushing  may 
be  made  smooth 
and  flat  by  iron- 
ing with  a  hot 
flatiron.  Care 
must  be  taken, 
of  course,  not  to 
have  the  iron  so 
hot  that  it  will 
scorch  the  paper. 
When  ironed, 
badly  wrinkled 
prints  will  be  as 
smooth  and  flat 
as  when  new. 


'A/////'. 


Fig.    2.     Drawing  Puncii  and  Die  • 


Fig.    1.     Blank  and   Aluminum   Rectangular   Case  drawn   in 
a   Combination   Die 

spring-pressure  attachment  which  is  common  on  dies  of  this 
type.  The  result  is  that  the  stress  upon  the  metal  being  drawn 
increases  rapidly  as  the  drawing  die  descends,  because  the 
stress  due  to  the  drawing  operation  is  unduly  increased  by 
the  excessive  pressure  on  the  outer  part  of  the  blank.  In 
other  words,  if  the  pressure  on  the  blank  is  sufficient  at 
the  beginning  of  the  drawing  operation,  it  rapidly  rises  as 
the  pressure  pad  or  "drawing  rubber"  is  compressed.  On  the 
other  hand,  when  the  pressure  on  the  blank  is  practically  uni- 
form, as  in  the  case  of  a  double-action  die,  a  somewhat  greater 
depth  may  be  obtained  in  one  draw,  assuming  that  the  same 
material  is  used  in  each  case  and  that  other  conditions  are 
equal. 

In  order  to  prevent  an  increase  in  pressure  between  the 
die  and  blank-holder,  some  combination  dies  are  equipped 
with  a  compensating  attachment.  This  attachment  has  a 
cross-bar  under  the  table  which  carries  the  rubber  pressure 
pad.  This  bar  extends  outward  at  each  side,  and  vertical  pins 
are  attached  to  the  ends,  passing  up  through  the  press  table. 
When  the  ram  of  the  press  descends,  it  begins  to  force  these 
compensating  pins  downward  as  soon  as  the  required  blank- 
holder   pressure   is   obtained.     As  the   pins   move   downward, 

they  also  lower 
the  cross  bar 
and  rubber 
pressure  pad 
and,  consequent- 
ly, the  latter-  is 
not  further  com- 
pressed.  In 
other  words, 
when  there  is 
sufficient  press- 
ure on  the  blank, 
the  compensat- 
ing pins  are  en- 
gaged by  the 
slide,  and  as  the 
drawing  opera- 
tion continues 
the  blank-holder 
pressure  re- 
mains  practi- 
ca  1 1  y  constant, 
because  the 
drawing  rubber 
is  carried  down 

for  Operation  illustrated  in  fig.   I  at  the  Same  rate 


O 


PLAN   OF  BLANK-HOLDER  AND  DRAWING   PUNCH 
Ua,Uner\i 
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as  the  press  slide.  The  screws  on  the  slide  which  engage  the 
compensating  pins  are  adjustable  so  that  the  p»essure  pad 
can  be  compressed  the  required  amount  before  the  compen- 
sating attachment  comes  into  action.  While  this  attachment 
has  been  used  in  many  cases  where  it  was  desired  to  obtain 
an  exceptionally  deep  draw  in  a  combination  die,  the  re- 
sults have  not  been  altogether  satisfactory,  because  it  has 
been  found  difficult  to  produce  a  uniform  pressure  on  the 
blank;  moreover,  the  compensating  attachment  is  rather  cum- 
bersome and  complicates  the  construction. 

To  avoid  the  use  of  such  an  attachment,  the  Nelson  Tool 
Co.,  Inc.,  781-783  East  142d  St..  New  York  City,  has  designed 
and  built  a  combination  die  which  is  very  simple  but  in- 
genious, and,  so  far  as  we  know,  represents  a  new  develop- 
ment in  drawing  die  construction.  The  work  done  in  this 
die  is  illustrated  in  Fig.  1,  which  shows  the  flat  blank  and 
also  the  rectangular  case  which  is  drawn  in  one  operation. 
Tho  stnrk  is  aluminum,  0.050  inch  thick,  and  the  case  is  4',4 


Tig.    3.     Press   equipped   with  Combinstioc 
illustrated   in   Fig.    1 


Die   for   Operation 


Inches  wide,  8  9/16  inches  long,  and  is  drawn  to  a  depth  of 
2  13/16  inches.  In  order  to  draw  to  this  depth  in  one  opera- 
tion in  a  combination  die  and  avoid  the  excessive  increase 
In  blank-holder  pressure,  four  steel  pressure  strips  A  were 
attached  to  the  blank-holder  near  the  corners  of  the  blank, 
as  Indicated  In  Fig.  2,  which  shows  a  detailed  view  of  the 
die.  These  strips  are  the  same  thickness  as  the  stock  and 
they  are  engaged  by  the  die  during  the  drawing  operation. 
The  result  is  that  while  the  blank  is  conflned  between  the 
die  and  blank-holder,  it  Is  not  subjected  to  an  appreciable  In- 
crease in  pressure  as  the  die  descends,  because  the  steel  strips 
hold  the  die  In  a  fixed  position  relative  to  the  blank  holder. 
By  this  simple  method,  the  Increase  In  pres.sure  resulting 
from  the  compression  of  the  drawing  rubber  is  not  trans- 
mitted to  the  blank:  the  latter  Is  merely  conflned  between 
the  flat  surfaces  of  the  die  and  blank-holder  which  are  posi- 
tively held  a  fixed  distance  apart.  As  the  plan  view  to  the 
right  In  Fig.  2  shows,  the  four  pressure  strips  are  so  located 
on   the  blank-holder  as  to  form  n  "nest"  for  the  blank. 

The  use  of  these  pressure  strips  or  distance  pieces  between 
the  die  and  blank-holder  not  only  simpllfles  the  construction 
of   the   die   but.   In    this   particular   Instance,   enables   the    re- 


quired depth  of  2  13/16  inches  to  be  drawn  in  one  operation. 
At  first,  experiments  were  made  with  pressure  strips  0.012 
inch  thicker  than  the  aluminum  stock.  While  the  results 
were  fairly  satisfactory,  there  was  slight  wrinkling.  When 
strips  of  the  same  thickness  as  the  stock  were  used,  how- 
ever, the  aluminum  cases  were  drawn  without  difficulty,  and 
they  are  a  fine  example  of  rectangular  drawing.  The  radius  of 
the  corners  of  the  case  is  13/16  inch,  whereas  the  radius  at 
the  bottom,  on  the  inside,  is  3/32  inch,  which,  of  course,  cor- 
responds to  the  radius  of  the  drawing  punch.  The  drawing 
edge  of  the  die  has  a  radius  of  U  inch,  or  five  times  the  stock 
thickness.  Ix>cated  within  the  drawing  die,  as  Fig.  2  indi- 
cates, there  is  a  knockout  which  is  operated  by  a  cross-bar 
in  the  usual  manner,  at  the  upper  end  of  the  stroke.  The 
drawing  punch  is  provided  with  an  air  vent  hole  in  the  center 
to  prevent  the  formation  of  a  partial  vacuum  under  the  case 
when  the  latter  is  being  stripped  from  the  punch.  The  blanks 
are  cut  out  in  a  separate  blanking  die.  F.  D.  J. 

*     *     • 
EARLY   ENGINEERING  HANDBOOKS 

One  of  the  earliest,  it  not  the  very  first,  engineering  hand 
books  published  in  the  United  States  was  the  well-known 
work  of  Haswell,  the  first  edition  of  which  appeared  in  1843, 
and  which  in  1863  had  reached  its  fifteenth  edition,  and  con- 
tained 316  pages.  In  the  preface  to  this  book,  Mr.  Ilaswell 
stated  that  "to  the  young  engineer  it  is  necessary  to  culti- 
vate a  knowledge  of  physical  law^,  without  which  eminence 
in  his  profession  can  never  be  securely  obtained." 

Another  early  American  engineering  handbook  was  pub- 
lished in  New  York  in  1848  and  was  entitled  "The  Mechanical 
Principia,"  containing,  according  to  the  title  page,  "all  the 
various  calculations  on  water  and  steam  power  and  on  the 
different  machinery  used  in  manufacturing,  with  tables  show- 
ing the  cost  of  manufacturing  different  styles  of  cotton 
goods."  The  author  of  this  book  was  Charles  Elbredge 
Leonard.  The  book  was  published  by  Leavitt,  Trow  &  Co.,  191 
Broadway,  and  contained  197  pages.  The  following  extract 
from  the  preface  may  be  of  interest:  "The  present  work 
pretends  to  no  other  merit  than  that  of  being  a  laborious  col- 
lection of  the  most  useful  calculations  for  the  mechanic  and 
manufacturer.  All  the  various  calculations  on  motive  power 
have  been  condensed  and  arranged  in  as  comprehensive  a 
mode  as  possible,  which  are  such  as  to  enable  the  mechanic 
to  obtain  the  solution  of  any  problem  simply  by  reference  to 
the  tables;  hence,  it  will  be  seen  that  those  mechanics  who 
possess  very  little  mechanical  knowledge  will  be  able  to  ob- 
tain the  solution  of  the  most  intricate  problem  in  mechanical 
science.  All  must  readily  admit  that  it  requires  no  small 
amount  of  labor  to  perfect  the  present  work,  and  that  its  de- 
sign proposes  a  plan  of  arranging  calculations  which  cannot 
fail  to  be  very  useful  to  the  mechanic  and  manufacturer." 

In  1871,  J.  C.  Trautwine  published  his  well-known  civil  en- 
gineers' pocketbook,  which,  exclusive  of  the  index,  contained 
684  pages.  Since  that  time  a  great  number  of  engineering 
handbooks  have  appeared. 

Among  early  English  engineering  handbooks  may  be  men- 
tioned tho  "Engineers  and  Contractors'  Pocketbook,"  a  vol- 
ume of  382  pages,  published  In  1847  in  London.  One  of  the 
earliest  French  engineering  handbooks  was  "Nouveau 
Manuel  Complet  de  L'Ingonleur  Civil,"  which  was  published 
in  Paris  In  1845,  in  two  parts  of  about  500  pages  each.  Judg- 
ing from  the  number  of  pages  it  might  be  thought  that  this 
was  a  very  complete  work,  but  as  a  matter  of  fact  the  size 
of  the  page  was  very  small.  The  earliest  Gorman  engineering 
handbook  of  any  Importance  was  "Der  Tngenlour,"  published 
by  Julius  Weisbach,  in  Braunschweig,  In  1848,  a  second 
edition  of  which  was  published  In  1850  and  which  containeil 

607  pages. 

•     •     • 

In  view  of  the  disorganization  or  cutting  off  of  the  sources 
of  supply  of  electrical  machinery  and  appliances  Imported 
Into  South  Africa,  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. Washington,  D.  C,  has  prepared  a  series  of  tables  for 
the  brneflt  of  American  manufacturers,  giving  all  available 
details  concerning  various  electric  lighting  and  power  plants, 
copies  of  which  may  be  had  from  the  Bureau  upon  request 
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MODEL  REYNOLDS  GIRDER  FRAME 
CORLISS   ENGINE 

In  the  February  number  of  Machinery  is  a  historical 
note  on  the  Reynolds  girder  frame  Corliss  engine  with  an 
illustration  of  a  working  model  now  belonging  to  the  College 
of  Engineering,  University  of  Wisconsin. 

It  will  only  be  doing  justice  to  make  some  corrections.  I 
built  this  engine  myself,  reducing  the  proportions  from  shop 
blueprints  of  a  24-inch  by  48-inch  girder  design;   hence,  it  is 


The   2-incli   by  4-inch   Model   Reynolds    Girder    Fra. 
Ea^e  and  its  Uaker 


Corlia: 


a  2-inch  by  4-inch  engine,  and  not  1-inch  by  4-inch  as  given 
in  the  article.  I  whittled  out  the  patterns  at  home,  mostly 
evenings,  and  did  the  machine  work  on  a  Barnes  foot  power 
lathe  and  with  some  small  tools.  When  Mr.  AUis  and  Mr. 
Reynolds  became  aware  of  this  model  engine  they  wished  to 
use  it  in  connection  with  a  miniature  flour  roller  mill  which 
they  intended  to  exhibit  at  the  New  Orleans  Exposition.  I 
parted  with  it  for  a  liberal  consideration  and  put  the  finish- 
ing touches  on  it  in  the  company's  tool-room  of  which  I 
was  foreman. 

After  the  engine  was  returned  from  New  Orleans  it  was 
exhibited  at  the  World's  Fair  at  Chicago,  after  which  It 
drifted  into  the  hands  of  Louis  Allis  who  presented  it  to 
the  University  of  Wisconsin.  The  accompanying  illustration 
of  the  engine  and  myself  was  taken  to  show  its  comparative 
size.  I  was  then  thirty-nine  years  old  and  am  now  past  sixty- 
seven,  and  I  am  still  busy  in  the  same  works — now  called  the 
Allis-Chalmers  Mfg.  Co. 

Milwaukee,  Wis.  •        Gustav  J.  Luck 


TOOL   CHECKING  SYSTEMS 

There  are  two  methods  in  general  use  for  checking  tools 
given  out  to  the  employes  from  the  tool-room.  Several  con- 
ditions must  be  considered  to  determine  which  of  the  two 
methods  is  the  better  for  any  one  shop.  In  a  small  shop, 
the  single  check  system  meets  all  the  requirements.  A  man 
goes  to  the  tool-room  and  exchanges  a  metal  check  bearing 
his  number  for  a  tool.  Usually  the  check  is  placed  in  the 
space  from  which  the  tool  is  removed  by  the  tool-room  at- 
tendant. If  the  tool  required  by  the  workman  has  been 
previously  given  out  to  someone  else,  the  check  in  the  com- 
partment enables  the  attendant  to  find  it  in  the  shop,  and 
if  the  first  user  can  spare  it  at  that  time,  it  can  be  im- 
mediately handed  over  to  the  second  man.  By  limiting  the 
cumber   of   checks   given   to   each   employe,   it   is   possible   to 


prevent  anyone  from  taking  out  of  the  tool-room  more  than 
a  fair  number  of  tools.  When  a  man  leaves  the  employ  of 
the  firm,  he  must  return  the  number  of  checks  originally 
given  to  him.  If  he  claims  to  have  lost  a  check,  it  takes 
only  a  few  minutes  to  look  over  the  spaces  for  the  tools  in 
the  tool-room  and  determine  that  the  check  is  not  in  the  tool- 
room and  that  some  tool  that  should  have  been  returned 
is  not  in  the   workman's  possession. 

The  second  type  of  checking  system  for  tool-rooms  uses 
double  checks.  In  addition  to  the  checks  held  by  the  work- 
man, there  is  a  check  provided  for  every  tool  in  the  tool- 
room, and  on  these  checks  the  number  of  the  compartment 
or  name  or  symbol  of  the  tool  is  stamped.  There  is  also 
in  the  tool-room  a  board  with  the  numbers  of  all  the  em- 
ployes and  with  a  hook  for  each  number.  Each  employe  has 
checks,  as  in  the  first  system,  bearing  his  number.  When 
a  man  requires  a  tool,  he  gives  one  of  his  checks  for  it. 
The  tool-room  attendant  takes  the  tool  out  of  its  compart- 
ment and  delivers  it  to  the  man.  He  takes  the  compartment 
check  and  places  it  on  the  board  against  the  man's  number 
and  places  the  man's  personal  check  on  the  compartment 
hook.  If  there  is  a  later  call  for.  the  same  tool,  the  attend- 
ant can  tell  who  has  it.  If  any  man  leaves  the  employ  of 
the  company,  an  immediate  reference  to  the  tool-room  board 
will  show  how  many  tools  and  what  tools  he  has.  This  plan 
is  more  applicable  to  large  shops  and  is  quite  necessary 
where  there  are  numerous  changes  among  the  employes,  as 
in  railroad  repair  shops,  etc.  It  requires  careful  and  better 
paid  men  in  the  tool-room,  because  there  are  more  chances 
for  errors  and  the  consequences  are  more  serious.  If  an 
inventory  of  tools  is  maintained  and  records  are  kept  show- 
ing breakages  and  failures,  it  is  a  simple  matter  to  deter- 
mine whether  the  loss  of  tools  is  large  enough  to  warrant 
the  increase  in  labor  cost  necessary  in  the  second  system,  or 
whether  the  first  system  meets  all  reasonable  requirements. 

Boston,  Mass.  c.  W.  Thateb 


TOOL  FOR  REFACING  THRUST  BEARING 
COLLARS 

The  accompanying  illustration  shows  a  tool  used  for  re- 
facing  the  collars  on  the  thrust  bearings  of  the  centrifugal 
pumps  referred  to  in  the  article  entitled  "Cream  Separator 
Used  as  an  Oil  Filter,"  which  was  published  in  the  Decem- 
ber number  of  Machinery.  An  old  pipe  cutter  was  utilized  in 
making  this  tool,  and  the  cutting  tool  employed  was  just 
wide  enough  to  "clean  up"  the  worn  faces  of  the  thrust  bear- 
ings. The  method  of  using  the  tool  was  to  run  the  hydraulic 
turbines  which  were  direct-connected  to  the  pumps,  at  the 
desired  speed;  and  to  feed  the  cutting  tool  in  by  hand  until  it 
had  reached  the  bottom  of  the  groove  in  the  thrust  bearing. 
By  applying  oil  to  lubricate  the  tool,  a  very  smooth  finish 
was  obtained. 

Palisades,  Colo.  A.  J.  Humphrey 
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QUICK-OPERATING  DRILL   JIG 

The  design  of  quick-operating  drill  jigs  is  a  difficult  matter, 
particularly  when  the  shape  of  the  work  is  such  that  It  must 
be  located  in  more  than  one  direction  and  clamped  at  several 
points.  If  the  necessary  clamps  could  be  positively  operated 
by  a  single  lever,  the  greatest  possible  speed  would  be  ob- 
tained, but  this  ideal  condition  is  hard  to  produce  owing  to 
the  fact  that  the  holding  position  of  each  clamp  is  likely  to 


Fig.    1.     Work    to   be    drilled 

vary  with  the  size  of  the  work,  thus  making  any  combined 
positive  movement  of  the  clamps  ineffectual.  The  clamps  may 
be  released  by  a  single  lever,  but  when  holding  the  work  their 
position  is  fixed  by  the  work  itself,  and  this  condition,  coupled 
with  variations  in  the  size  of  the  work,  makes  the  operation 
of  the  clamps  by  a  single  lever  a  difficult  matter. 

If  it  were  always  possible  to  reverse  this  condition,  making 
each  clamp  independent  of  the  others  in  its  closing  movement 
and  thus  compensating  for  varying  sizes  of  work,  a  single 
lever  might  be  arranged  'to  release  all  the  clamps  at  once. 
This  desirable  result  has  been  accomplished  in  the  jig  shown 
in  the  accompanying  illustration  by  employing  spring  pressure 
to  close  the  locating  and  holding  mechanisms.  The  position 
of  the  work  is  fixed  in  two  directions,  and  the  work  is  clamped 
at  two  points  by  a  single  movement  of  the  operating  lever 
to  the  right,  while  moving  this  lever  to  the  left  releases  the 
work  from  the  clamping  and  locating  devices.  The  work  lies 
on  three  hardened  steel  blocks  A,  and  is  located  behind  pins  B 
mounted  in  these  blocks  and  to  the  left  of  the  pin  C  in  the 
base  of  the  jig. 

The  block  D  forms  a  seat  for  the  cover-plate  and  the  latch 
which  holds  the  cover-plate  down  is  pivoted  in  this  block.  The 
latch  is  held  down  by  a  spring  plunger.  The  bellcrank 
lever  E,  which  carries  the  fourth  locating  pin,  is  pivoted  to 
the  base  of  the  fixture  and  provided  with  a  lug  which  enters 
an  opening  through  the  base  and  receives  the  pressure  of  the 
spring  plunger  F.   The  brackets  G  are  attached  to  the  base  of 


the  fixture  and  the  cover-plate  is  hinged  to  these  brackets. 
The  brackets  are  also  bored  out  to  receive  two  spring 
plungers.  The  operating  lever  is  tasttned  to  a  hub  H  and  a 
link  /  is  pivoted  on  this  hub,  the  opposite  end  of  the  link 
being  attached  to  the  hub  J.  The  screws  which  hold  the  oper- 
ating lever  to  the  hub  H,  and  the  link  /  to  the  hub  J,  are  ex- 
tended to  form  pins  which  engage  the  levers  K. 

The  jig  is  shown  closed  with  all  parts  in  the  positions  they 
would  occupy  when  holding  a  piece  of  work.  To  raise  the 
cover-plate,  the  latch  is  pressed  back,  when  the  thrust  of  a 
spring  plunger  raises  it  sufficiently  to  prevent  the  latch  re- 
engaging the  cover-plate.  The  cover-plate  is  raised  to 
the  limit  of  its  movement  which  is  a  few  degrees  beyond  the 
perpendicular.  The  operating  lever  is  then  swung  to  the  left 
until  it  strikes  a  limit  pin.  This  movement  of  the  lever 
turns  the  hubs  H  and  J,  bringing  the  pins  against  the  tail 
ends  of  the  levers  E  and  compressing  the  springs  behind  the 
plungers  carried  in  the  brackets  G.  The  result  is  that  the 
ends  of  the  levers  K  which  engage  the  work  are  swung  back, 
thus  releasing  their  grip. 

The  final  movement  of  the  left-hand  lever  K  brings  the  ad- 
justable stop-screw  L  carried  by  this  lever  against  a  lug 
projecting  above  the  lever  E,  thus  compressing  the  spring  F 
and  releasing  the  work  from  the  pressure  of  the  pin  carried 
by  the  lever  E.  The  screw  L  limits  the  movement  of  the 
lever  E  to  the  minimum  amount  necessary  to  release  the  work, 
and  the  stop-screw  may  be  adjusted  to  accomplish  this  after 
the  jig  has  been  locked  open.  After  removing  the  work  from 
the  jig,  a  fresh  piece  is  placed  in  position  and  the  operating 
lever  thrown  to  the  right.  This  causes  the  different  holding 
members  to  go  through  their  sequence  of  movements  in  the 
opposite  order  to  that  described  for  releasing  the  work  from 
the  jig.  The  result  is  that  the  work  is  clamped  in  place  in  a 
minimum  amount  of  time. 

Bridgeport,  Conn.  F.  W.  B-vnnow.s 


A  TUBE   FORMING   DIE 

The  accompanying  illustration  shows  a  short  tube  and  the 
die  which  makes  it  in  a  single  operation.  The  tube  is  %  Inch 
long  by  0.337  inch  inside  diameter,  and  is  pressed  into  a 
7/16-inch  hole.  It  seemed  likely  that  we  should  use  about 
300,000  of  these  tubes  a  year,  and  when  I  was  given  the  job 
of  making  a  punch  and  die  for  manufacturing  them,  I  was 
told  to  pay  particular  attention  to  reducing  the  cost  of  pro- 
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duction  as  far  as  possible.  As  a  small  variation  in  the 
lenglli  of  the  tube  did  not  matter,  I  decided  to  use  strip  steel 
0.050  inch  in  thickness  by  %  inch  in  width.  The  die  which 
forms  the  subject  of  this  article  was  finally  developed  and  has 
been  found  to  give  very  satisfactory  results;  as  I  have  never 
seen  a  tool  like  it,  I  thought  it  probable  that  readers  of 
Machiinery  would  be  interested  in  the  following  description. 

The  die-block  A  was  made  of  machine  steel  and  planed  to 
fit  the  sliding  jaws  B,  C  and  D.  The  two  steel  blocks  E  and 
F  were  next  planed  and  bolted  onto  the  die-block  A,  and  by 
making  the  block  F  in  two  pieces,  provision  was  made  for 
easily  renewing  the  cut-off  blade  when  it  is  worn  out.  The 
machine  steel  pieces  G,  H  and  /  are  casehardened,  ground  and 
fastened  to  the  die-block  A  to  provide  bearinge  for  the  sliding 
jaws;  and  the  tool  steel  blocks  J,  K  and  L  are  for  backing  up 
the  plungers  which  cause  the  jaws  B,  C  and  D  to  close  in  on 
the  stock.  The  cast-iron  punch-holder  M  is  drilled  and 
reamed  so  that  the  mandrel  N,  about  which  the  tube  is 
formed,  fltg  accurately  in  the  punch-holder.  Three  other 
holes  are  drilled  and  reamed  to  receive  the  plungers  that 
actuate  the  sliding  jaws  B,  C  and  D.  It  will  be  noticed 
that  the  mandrel  N  has  a  pilot  which  is  made  long  enough 
so  that  it  enters  the  die-block  A  before  the  sliding  jaw  B 
starts  forward  to  cut  off  the  stock  and  perform  the  first 
operation  on  the  tube  blank.  The  plunger  0  is  made  slightly 
longer  than  the  other  plungers  so  that  the  sliding  jaw  B 
moves  in,  cuts  off  the  blank  and  performs  the  first  forming 
operation  before  the  jaws  C  and  D  move. 

The  stock  is  fed  in  to  the  die  by  means  of  a  spring  roller 
which  draws  it  through  a  suitable  sized  slot,  a  detail  of  this 
feed'  roller  mechanism  being  shown  at  R.  It  will  be  seen  that 
this  feed  mechanism  consists  of  two  slots  cut  in  the  block  F 
to  receive  the  ends  of  the  feed  rollers.  A  hole  is  drilled  at 
each  end  of  the  slots  and  springs  are  placed  in  these  holes 
with  hardened  steel  balls  between  the  springs  and  the  rollers. 
With  this  arrangement  the  necessary  tension  can  be  placed  on 
the  stock  without  retarding  its  movement.  A  hole  is  drilled 
in  the  front  ends  of  the  jaws  C  and  D  into  which  springs  of 
sufficient  tension  are  inserted  to  provide  for  forcing  the 
jaws  apart  when  the  ram  of  the  punch  press  rises.  The  jaw 
B  is  drilled  and  tapped  to  receive  two  shoulder  screws  which 
pass  through  the  backing-up  piece  J  and  carry  springs  that 
return  the  jaw  when  the  ram  of  the  press  rises. 

The  following  describes  the  way  in  which  the  die  operates: 
As  the  ram  of  the  press  descends,  the  pilot  on  the  mandrel  A' 
enters  the  die-block  A  to  provide  the  necessary  support  for 


the  mandrel.  As  the  ram  continues  to  go  down,  the  plunger 
0  engages  the  sliding  jaw  B  and  forces  it  forward,  thus  cut- 
ting off  the  blank  from  the  ribbon  stock  and  bending  it 
around  the  mandrel  N.  The  jaw  B  is  then  held  stationary 
while  the  plungers  engage  the  sliding  jaws  C  and  D,  forcing 
them  in  and  causing  them  to  complete  forming  the  tube 
around  the  mandrel.  When  the  ram  starts  to  rise,  the  jaws 
B,  C  and  D  are  forced  out  by  the  springs  and  the  tube  is 
stripped  from  the  mandrel  by  the  stripper  S.  the  tube  falling 
through  the  opening  in  the  die-block  into  a  pan  placed  under 
the  press  to  receive  it.  With  this  die,  a  press  running  at  75 
or  80  revolutions  per  minute,  and  using  ribbon  stock,  can  be 
kept  in  operation  continually.  The  finished  tubes  do  not  inter- 
fere with  the  action  of  the  die  in  any  way,  and  a  very  satis- 
factory rate  of  production  is  secured. 
Chicago,  111.  A.  H.  Wilson 


PREVENTING  BROKEN  FEED   PINIONS 

In  Machi.xkhy  tor  June,  1914,  I  noticed  an  article  about 
preventing  the  breaking  of  feed  pinions  by  P.  Hillix.  As  in- 
structor in  charge  of  the  elementary  machine  shop  at  the 
Lewis  Institute,  Chicago,  I  have  had  the  same  problem  to 
deal  with;  and  I  think  we  have  found  a  better  way  of  pre- 
venting this  breakage,  and  at  the  same  time  overcoming  a 
very  serious  objection  to  Mr.  Hillix's  method.  It  goes  with- 
out saying  that  the  best  way  to  prevent  accidents  is  to  teach 
a  men  to  be  careful.  Now  how  can  we  teach  a  student  to  be 
careful  about  throwing  in  both  feeds  at  once  if  we  make  him 
dependent  upon  padlocks?  Here  at  the  Lewis  Institute  we 
have  had  no  greater  proportion  of  such  accidents  than  Mr. 
Hillix  has,  and  we  have  no  padlocks  on  our  lathes. 

In  our  shop  we  have  a  variety  of  makes  of  lathes  and  it 
has  been  my  experience  that  lathes  having  a  friction  feed 
of  the  cone  type  are  the  greatest  trouble  makers  in  this  par- 
ticular. The  reason  for  this  is  that  the  friction  disk  will 
work  into  contact  with  the  friction  cone  gear  while  the  lathe 
is  being  used  for  thread  cutting.  It  must  be  remembered 
that  in  thread  cutting  the  rack  acts  as  the  driver  of  the  feed 
train,  and  this  reverses  the  value  of  the  train  causing  the 
friction  disk  to  rotate  at  high  speed.  Should  the  friction  disk 
work  over  and  contact  be  made  with  the  cone  gear,  some- 
thing would  happen.  The  first  thing  that  tends  to  happen  is 
an  acceleration  of  the  rest  of  the  feed  train.  This  seems  to  be 
too  much  of  a  strain  and  something  usually  gives  way.  Among 
the  things  I.  have  seen  happen  are  broken  feed  pinions  and 
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racks,  broken  cone  gears,  broken  idlers  and  change  gears, 
and  a  broken  idler  bracket. 

The  method  we  use  to  prevent  this  trouble  was  devised  by 
Prof.  C.  E.  DePuy,  our  superintendent  of  shops.  It  consists 
in  Introducing  a  flat  spring  between  the  friction  disk  and 
the  cone  gear.  This  spring  holds  the  friction  members  apart 
when  the  nut  is  loosened.  The  spring  is  made  from  a  circu- 
lar piece  of  brass  a  little  smaller  in  diameter  than  the  fric- 
tion disk.  A  hole  is  made  in  the  center,  large  enough  to 
clear  the  stud  which  pulls  the  friction  disk  into  contact,  and 
it  is  cut  to  form  three  or  four  arms  which  are  bent  outward 
to  give  the  proper  tension.  I  am  well  aware  that  this  method 
does  not  prevent  the  student  from  throwing  in  both  feeds  at 
once,  but  I  have  had  very  little  trouble  from  that  source,  as 
I  make  it  a  special  point  to  warn  the  students  of  this  danger 
w^hen  instructing  them  about  the  use  of  the  machine. 

La  Grange,  111.  Clyde  L.  Adams 


BLUEPRINTS  FROM  TYPEWRITTEN  COPY 
It  is  sometimes  required  to  make  a  typewritten  copy  from 
which  a  number  of  blueprints  may  be  made,  but  if  one  at- 
tempts to  make  such  blueprints  from  an  ordinary  typewritten 
sheet,  the  result  is  usually  unsatisfactory  because  the  purple 
or  blue  ink  commonly  used  on  typewriter  ribbons  offers  very 
little  resistance  to  the  passage  of  light.  The  result  is  that 
the  blueprint  has  a  weak  and  "washed-out"  appearance.  If, 
however,  the  stenographer  takes  two  pieces  of  black  carbon 
paper  and  places  them  face  to  face  with  a  piece  of  thin  white 
paper  between,  and  then  proceeds  to  write  the  copy  in 
the  ordinary  way,  it  will  be  found  that  the  letters,  which  are 
black  and  written  on  both  sides  of  the  sheet,  are  practically 
impervious  to  the  passage  of  light.  From  a  copy  prepared 
in   this   manner,   good   clean-cut   blueprints   can   be   made. 

H.\BRv  Foster 


THE  EFFECT  OF  A  LEAKY  PROPELLER 
HUB 

Fig.  1  shows  the  effects  of  a  leaky  propeller  hub.    To  many, 
the   term   "leaky   propeller"    may   seem   a   misnomer,   but   a 
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propeller  hub  may  be  made  water-tight  to  insure  safety  to  the 
propeller  shaft.  The  steel  propeller  shaft  must  be  entirely 
isolated  from  the  salt  water  by  bushing  it  with  bronze  and 
boring  out  the  hub  of  the  propeller  largo  enough  to  force  onto 
the  bronze  sleeve,  as  shown  in  Fig.  2,  leaving  about  0.0005 
inch  per  inch  of  diameter  for  a  force  fit  on  the  straight  part 
of  the  bore.     When  the  propeller  Is  forced  on  as  tight  as  it 

will  go.  a  keeper 
ring  should  be 
fitted  snugly  over 
the  nut  and  se- 
cured solidly  to 
the  hub.  Having 
the  keys  properly 
fltted  and  the  nut 
secured,  the  cap 
should  be  fltted 
carefully  to  the 
hub  and  a  V^-inch 
pipe  tap  hole 
ilrilled  In  the  cap, 
through  which 
..V.       «      ,.      ..  tallow    Is    forced 
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filling  up  every 
cavity.  The  same 
operation  should 
be  performed  in 
the  cavity  of  the 
hub,  as  shown  in 
Fig.  2.  After  this 
is  done,  plug  up 
the  hole,  and  you 
will  have  a  water- 
tight  propeller 
hub.  It  will  be 
seen  in   the   illus- 
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tration  of  the 'old 
shaft.  Fig.  1,  that 
the  diameter  of  the  shaft  is  reduced  nearly  50  per  cent  from 
the  action  of  the  salt  water  on  the  steel  shaft.    Fig.  3  shows 
the  old  propeller  removed  from  this  shaft,  having  been  in  use 
for  a  few  years  on  a  hull  that  was  copper  sheathed. 
Winter  Hill,  Mass.  N.   I.  Mosheb 

GEOMETRICAL  CONSTRUCTIONS 

To  Draw  an  Arc  0/  Specified  Chord  Length  and  Height. — 
Suppose  it  is  required  to  describe  a  circular  arc  having  a 
specified  length  of  chord  and  a  specified  perpendicular  height. 
If  it  is  required  to  draw  such  an  arc  through  three  points, 
where   space   will   not   allow   a   beam   compass   of   sufficient 


Fig.    1.     Method   of  drawing   a   Circular   Arc  of  Specified   Chord 
Length    and    Height 

length  to  be  used,  the  arc  may  be  easily  drawn  by  using  the 
following  method.  In  the  accompanying  illustration  AC  Is 
the  length  of  the  chord,  and  BD  the  perpendicular  height  of 
the  arc  which  it  is  required  to  draw  through  the  three  jwints 
A,  B  and  C.  The  method  of  procedure  is  as  follows:  Cut  a 
piece  of  board  EFGH  the  length  of  which  is  equal  to  AC  and 
the  width  equal  to  BD.  Next  cut  away  the  corner  JOH  eo 
that  the  length  JG  is  exactly  equal  to  DC.  Place  a  pin  in 
the  drawing  paper  at  B  and  another  at  C  and  lay  the  board  in 


EUipso   with    Sppciflpd 
Major   and    Minor   Aiet 

the  position  shown  by  the  dotted  lines.  Holding  the  pencil  in 
contact  with  the  edge  of  the  board  close  to  the  pin  C,  and 
holding  the  board  In  contact  with  the  two  pins  B  and  C,  push 
the  board  in  the  direction  of  the  arrow,  and  the  pencil  will 
describe  one-half  of  the  required  arc.  The  other  halt  majr 
be  generated  In  the  same  way  by  placing  the  pin  at  A. 
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To  Draw  an  Ellipse  of  Specified  Major  and  Minor  Axes.— 
This  problem  can  be  easily  solved  by  the  use  of  a  carpenter's 
steel  square  and  a  beam  compass.  Clamp  the  square  down  on 
the  drawing  paper  with  its  inside  edges  lying  on  the  axes  o£ 
the  desired  curve  and  set  the  beam  compass  so  that  the  pencil 
or  pen  point  is  located  at  C.  The  two  auxiliary  points  on  the 
compass  are  so  set  that  the  distance  BG  is  equal  to  the  minor 
axis  and  the  distance  AC  equal  to  the  major  axis  of  the 
ellipse.  The  points  A  and  B  should  be  blunt  and  smooth  so 
that  they  may  be  drawn  along  against  the  edges  of  the  square 
without  catching  on  the  drawing  paper.  The  point  B  is 
drawn  along  the  short  leg  of  the  square  and  the  point  A  is 
kept  in  contact  with  the  long  leg.  With  the  two  points  A  and 
B  moved  along  the  inner  edges  of  the  square  in  this  way,  the 
pencil  point  C  will  describe  the  required  ellipse. 

Hamilton,  Ontario,  Canada.  K.  D.  McFablane 


STIFF  WIRE-CUTTING  PLIERS 

Needing  wire-cutting  pliers  of  the  sort  in  which  the  wire 
is  inserted  in  notches,  I  tested  four  in  one  store  and  eleven 
in  another,  and  found  none  that  could  be  opened  easily  wide 
enough  to  admit  the  wire.  It  took  both  hands,  or  one  hand 
and  a  knee,  to  force  the  pliers  open.  I  found  the  same  trouble 
with  the  American  and  German  pliers  in  Germany. 

New  York  City.  Robert  Grimshaw 


STAYBOLT  BORING  TOOL 

The  tool  described  in  this  article  was  designed  by  the 
writer  for  the  purpose  of  rapidly  boring  out  old  staybolts 
from  locomotive  boilers.  The  need  for  a  tool  of  this 
kind  was  due  to  the  fact  that  we  were  replacing  the  old-style 
bolts  by  the  improved  flexible  type  with  which  most  locomo- 
tive shop  men  are  familiar.  The  boring  tool  is  driven  by  an 
air  motor  and  the  size  of  the  holes  bored  is  1%  inch  in  di- 
ameter. Men  who  have  had  experience  boring  out  staybolts 
with  a  twist  drill  used  in  connection  with  a  ratchet  and  "old 


Special   Boring   Tool   designed   for   removiiig   Staytolts 

man,"  will  readily  understand  the  value  of  a  tool  of  the  form 
illustrated.  In  this  connection  it  might  be  mentioned  that 
the  attempt  was  made  to  bore  the  holes  with  an  ordinary 
twist  drill  driven  by  an  air  motor,  but  the  result  was 
unsatisfactory. 
The  cutters  were  made  of  "Novo"  steel,  which  was  annealed 
to  provide  for  turning  them 
to  the  required  size,  after 
which  they  were  alternately 
backed  off  on  the  inside  and 
outside  to  afford  the  re- 
quired clearance.  This  back- 
ing off  was  performed  by 
throwing  the  lathe  jig  in 
which  they  were  held  to  be 
turned  1/16  inch  out  of  cen- 
ter in  a  plane  at  right 
angles  to  the  faces  of  the 
tools,  first  In  one  direction 
and  then  in  the  other.  Made 
in  this  way,  the  life  of  the 
cutters  was  quite  satisfac- 
tory. One  of  the  side  cut- 
ters is  5/32  inch  wider  than 
the   other,   and   referring  to 


the  cross-sectional 
view  of  the  boiler 
plates,  it  will  be 
seen  that  the 
smaller  cutter 
works  1/16  inch  in 
advance  of  its  fel- 
low. The  purpose 
of  this  is  to  over- 
come the  tendency 
of  the  chips  to 
crowd  at  the  point 
of  the  tool  and 
fracture  it.  This 
boring  tool  gave 
very  satisfactory 
results,  producing 
clean-cut  holes  of 
exactly  the  re- 
quired size;  and  its 
cutting  capacity 
may  be  judged 
from  the  appear- 
ance of  the  chips 
shown  in  Fig.  2, 
one  of  which  was 
38  Inches  long. 


Fort  William,  Ontario,  Canada. 


Fig.    3.     Section  through  Boiler  Plates,   showing 
Relative  Positions  of  Tools  in  Operation 


WnxiAM  Hall 


A  THREAD   INDICATOR   KINK 

Using  a  lathe  equipped  with  the  usual  form  of  thread  in- 
dicator, I  cut  multiple  threads  by  a  method  which  I  do  not 
believe  is  generally  known.  Suppose  a  screw  with  a  double 
thread  of  %  inch  lead  and  %  inch  pitch  is  to  be  cut.  Evi- 
dently the  first  step  is  to  determine  the  proper  gears  to  en- 
gage for  cutting  the  thread.  Now,  referring  to  the  illustra- 
tion of  the  thread  indicator  dial,  it  will  be  seen  that  this  has 
sixteen  graduations,  eight  of  which  are  numbered.  In  the 
case  which  we  have  under  consideration,  the  pitch  of  the 
thread  to  be  cut  is  an  even  number,  i.e.,  two  threads  per  inch. 
There  are  thirty-two  teeth  on  the  worm-wheel  of  the  thread 
indicator,  and  we  will  assume  that  there  are  four  threads  per 
inch  on  the  lead-screw  of  the  lathe.  In  any  case,  the  number 
of  teeth  on  the  worm-wheel  of  the  thread  indicator  must  be 
a  multiple  of  the  number  of  threads  per  inch  on  the  lead- 
screw;  hence,  having  an  even  number  of  threads  to  cut  In 
the  case  under  con- 
sideration, the  half- 
nuts  may  be  closed 
on  any  line  of  the 
indicator  dial,  after 
which  the  first  cut 
for  one  thread  can 
be  taken.  The  tool 
is  now  withdrawn, 
the  half-nut  opened 
and  the  carriage 
returned  to  the 
starting  point. 
Then  to  make  the 
setting  for  cutting 
the   second    thread,  ^""  "'  '^'^""^  ''"^'<="" 

close  the  half-nuts  between  any  two  lines  on  the  dial  and  pro- 
ceed in  the  usual  way. 

If  it  is  required  to  cut  a  double  thread  with  an  odd  number 
of  threads  per  inch,  the  half-nuts  are  closed  on  any  one  of 
the  numbered  lines  on  the  indicator  dial  and  the  first  cut  is 
taken.  The  tool  is  then  withdrawn,  the  half-nuts  are  opened 
and  the  carriage  returned,  after  which  the  setting  for  cutting 
the  second  thread  is  on  any  unnumbered  line  of  the  dial.  The 
first  thread  of  a  quadruple  thread  of  an  odd  number  is  cut 
with  the  half-nuts  closed  when  the  pointer  is  on  any  num- 
bered line.  The  second  thread  is  then  cut  by  setting  on  any 
unnumbered  line.  The  third  thread  is  cut  with  the  pointer 
on  one  side  of  a  numbered  line,  and  the  fourth  thread  with 
the  pointer  on  the  opposite  side  of  any  numbered  line.     By 
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this   method,   it  is  obvious  that  only  one  adjustment  of  the 
tool  is  necessary  to  take  a  cut  in  each  thread,  and  the  threads 
will  be  accurately  spaced. 
Burlington,  N.  J.  Arthur  A.  Baumgartneb 


FRACTION    CALCULATOR 

When  one  has  become  accustomed  to  its  use,  a  fraction  cal- 
culator is  about  as  indispensable  as  a  slide-rule  and  every 
draftsman,  engineer  and  mechanic  should  possess  one.  There 
are  several  types  of  fraction  calculators  on  the  market,  but 
these  need  more  or  less  careful  attention  while  adding  or  sub- 
tracting with  them,  thus  making  the  operation  slower  than  it 
need  be.  A  simple  form  of  fraction  calculator  that  I  made 
for  myself  and  that  gives  me  more  satisfaction  than  those  sold 
by  different  instrument  makers,  is  illustrated  and  described 
herewith  for  the  benefit  of  those  who  would  like  to  make  one 
like  it. 

Two  brass  disks  3  inches  in  diameter  and  1/16  inch  thick 
have  a  hole  in  the  center  to  fit  a  small  button  headed  wood 
screw,  which  may  be  of  any  convenient  size.  The  bottom  disk 
also  has  a  hole  drilled  in  it  with  a  No.  43  drill,  this  hole  being 
1%  inch  from  the  center  hole;  and  there  are  also  two  counter- 
sunk holes  for  small,  flat-headed  wood  screws.  By  means  of 
these  wood  screws,  the  bottom  disk  is  secured  to  a  piece  of 
board  4'^  inches  stiuare  and  V2  inch  thick.  The  top  disk  has 
sixty-four  holes  drilled  in  it  with  the  No.  43  drill,  these  holes 
being  equally  spaced  on  a  circle  2%  inches  in  diameter,  or  at 
a  distance  of  1%  inch  from  the  center  hole.  An  arrow  is 
marked  with  black  ink  from  the  center  hole  to  any  one  of  the 
sixty-four  holes.  This  disk  is  then  laid  on  top  of  the  bottom 
disk  and  a  small  button  headed  wood  screw  is  driven  into  the 
board  through  the  two  disks,  this  screw  serving  as  a  stud 
around  which  the  top  disk  is  allowed  to  turn  freely. 

The  next  step  is  to  take  a  piece  of  cardboard  414  inches 
square  by  %  inch  thick,  with  a  hole  3  1/16  inches  diameter 


cut  in  the  center  of  it,  and  glue  it  on  top  of  the  board  in  order 
to  bring  the  face  of  the  scale,  which  is  drawn  on  a  piece  of 
drawing  paper  and  glued  to  the  cardboard,  level  with  the  face 
of  the  top  disk.  It  will  be  seen  that  this  scale  is  graduated 
in  sixty-fourths  and  that  there  are  two  concentric  scales  that 
run  in  opposite  directions.  The  scales  may  be  marked  in 
black  ink,  or  In  order  to  avoid  confusion,  the  ^j,  14  and  % 
graduations  are  marked  in  black  in  the  usual  way,  while  the 
1/16,  1/32  and  1/64  graduations  have  their  denominator  left 
off  entirely,  only  the  numerators  being  shown  and  these 
printed  in  different  colors.  For  instance,  the  sixteenths  may 
be  written  in  green,  the  thirty-seconds  in  orange  and  the 
sixty-fourths  in  red  ink.  The  heavy  black  marks  opposite  0, 
i/j,  Vj  and  1/8  graduations  will  aid  in  locating  the  sought 
fractions. 

Fig.  1  shows  the  fraction  calculator  completely  assembled; 
Fig.  2  shows  a  cross-sectional  view;  and  Fig.  3  shows  the  cal- 
culator with  the  top  disk  removed  to  show  the  location  of  the 
"stop-hole"  in  the  bottom  disk  with  respect  to  the  zero  on  the 
scales.  It  has  already  been  mentioned  that  the  fractions  on 
the  two  scales  run  in  opposite  directions.  To  operate  this 
fraction  calculator,  a  pencil  is  inserted  in  the  hole  in  the  disk 
to  which  the  arrow  points  and  the  disk  is  then  turned  with 
the  pencil  in  place  until  it  stops  on  account  of  the  pencil 
point  dropping  into  the  hole  in  the  bottom  disk.  This  brings 
the  arrow  to  the  zero  point.  The  outside  scale  is  used  for 
adding,  and  the  inside  scale  for  subtracting  and  for  obtaining 
the  result  of  the  addition  or  subtraction  of  several  fractions. 

To  make  the  method  of  operation  clear,  let  us  take  a  specific 
example.  Suppose  we  wish  to  add  41/64,  9/16  and  25/32. 
After  the  arrow  has  been  brought  to  the  zero  point,  insert 
the  pencil  in  the  hole  in  the  top  disk  opposite  41/64  on  the 
outer  scale  and  turn  the  disk  to  the  left  until  it  stops;  then 
insert  the  pencil  in  the  hole  opposite  9/16  on  the  outer  scale 
and  again  turn  the  disk  to  the  left  until  it  stops;  repeat  this 
operation  for  the  25/32  graduation.    The  arrow  will  now  point 
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to  the  sum  of  these  three  fractions,  which  is  read  on  the  in- 
side scale  and  is  in  this  case  63/64.  It  will  be  observed  that 
the  arrow  has  passed  the  zero  mark  once,  which  means  that 
one  whole  number  must  be  added  to  the  indication  of  the 
calculator,  thus  making  the  required  answer  1  63/64. 

When  using  the  calculator  to  subtract  fractions,  the  frac- 
tions are  taken  on  the  inside  scale  and  the  disk  is  turned  to 
the  right.  The  answer  is  always  found  on  the  inside  scale. 
It  must  be  remembered  that  in  subtracting,  the  first  fraction 
is  always  positive  and  must  be  taken  on  the  outside  scale. 
For  example,  suppose  it  is  required  to  subtract  15/32  from 
53/64.  Bring  the  arrow  to  the  zero  point  and  then  take  53/64 
on  the  outsid'e  scale  and  turn  the  disk  to  the  left  until  it 
stops,  after  which  take  15/32  on  the  inside  scale  and  turn  the 
disk  to  the  right  until  it  stops.  The  arrow  will  then  point 
to  the  answer,  which  in  this  case  is  23/64.  Any  number  of 
fractions  may  be  added  or  subtracted  in  this  way  and  by 
observing  the  number  of  times  the  arrow  passes  the  zero,  the 
whole  numbers  may  be  incorporated  in  the  result.  When  the 
arrow  passes  the  zero  when  the  disk  is  turned  to  the  right, 
it  will  be  evident  that  the  whole  number  must  be  subtracted 
from  the  result  instead  of  added  to  it. 

The  disk  may  be  turned  to  the  stop  in  either  direction,  the 
shortest  distance  being  chosen;  but  when  adding  or  subtract- 
ing a  number  of  fractions,  it  is  more  difficult  to  ascertain  the 
whole  numbers  completed.  It  is  therefore  safer  to  turn  the 
disk  in  the  direction  mentioned.  In  order  to  prevent  the 
scale  from  getting  soiled,  it  may  be  given  a  coat  of  shellac 
or  covered  with  a  sheet  of  thin  transparent  celluloid  with  a 
hole  the  size  of  the  brass  disk  in  the  center.  A  cardboard 
cover  will  also  be  found  useful  to  protect  the  calculator  when 
not  in  use. 

Kewanee,  111.  Fbanz  Szabo 


AUTOMATIC   SHUT-OFF   ON   B.  &   S.  AUTO- 
MATIC  SCREW  MACHINE 

One  of  the  convenient  and,  at  times,  most  important  fea- 
tures of  the  Brown  &  Sharpe  automatic  screw  machine  is 
the  provision  for  automatically  shutting  off  the  machine  when 
the  bar  of  stock  is  exhausted.  The  same  mechanism  also 
rings  a  bell  to  notify  the  operator.     As  every  operator  knows. 
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the  device  is  not  made  use  of  as  often  as  it  should  be.  In 
visiting  various  automatic  screw  machine  departments  the 
writer  found  that  only  a  small  percentage  of  operators  really 
understood  the  adjustment  of  the  automatic  shut-off,  and  as 
nothing  has  ever  appeared  in  print,  either  in  hand-books  or 
in  the  technical  publications,  the  writer  desires  to  offer  a  de- 
scription of  the  mechanism  and  also  some  suggestions  in  re- 
gard to  its  adjustment. 

In  many  instances,  when  the  bar  of  stock  is  exhausted  and 
ths  crop  end  escapes  from  the  feed-finger,  if  the  machine  is 
not  shut  off  the  end  of  the  feed-finger  inside  the  spring  col- 
let will  press  on  the  end  of  the  wire  which  (when  small)  will 
be  bent.  The  result  is  that  when  the  box-tools,  threading  die, 
or  other  tools  approach,  they  will  not  engage  properly  with 
the  work,  and  as  a  result  will  be  broken.  As  one  tool  has 
not  prepared  the  work  to  be  operated  on  by  the  following 
tool  as  it  should,  in  a  few  minutes  the  entire  tool  setting 
is  displaced,  including  the  cross-slide  circular  tools  which 
will  probably  turn  down  or  break  when  they  are  fed  into  the 
bent  stock. 

In  the  case  of  larger  bar  stock,  ranging  from  %  to  1 
inch  in  diameter,  the  crop  end  may  not  provide  enough  sur- 
face to  be  clamped  tightly  in  the  collet  and  for  this  reason 
will   cause   damage.     In   this  connection   the  w'riter  will  call 


Fig.    2.     End  View  showing  A: 


f  Drive   and  Feed  Mechanism 


attention  to  the  fact  that  most  operators  grind  a  large  bevel 
on  both  ends  of  the  bar  before  inserting  it  in  the  machine. 
The  front  end  is  beveled  so  it  will  readily  enter  the  feed- 
finger  and  collet,  and  the  other  end  so  that  there  will  be  no 
corners  or  burrs  to  prevent  the  crop  end  from  being  ejected 
(by  hand)  from  the  collet.  Fig.  1  shows  why  the  rear  end 
of  a  bar  of  stock  should  not  have  a  bevel  larger  than  suf- 
ficient to  dress  off  the  corner.  As  seen  at  A,  the  large  bevel 
does  not  prevent  the  feed-finger  from  feeding  and  pushing 
the  crop  end,  but  it  does  reduce  the  surface  for  clamping  in 
the  spring  collet. 

Fig.  2  shows  an  end  elevation  of  the  No.  00  and  No.  0 
machines,  and  although  the  feeding  mechanism  of  the  No.  2 
machine  is  slightly  different,  the  following  description  will 
answer  for  all.  The  pulley  for  driving  the  machine  is  shown 
at  A,  the  cam-shaft  for  operating  the  feeding  of  the  stock  at 
B,  and  the  lever  that  operates  the  feed-tube  at  C.  The  start- 
ing and  stopping  lever  is  shown  at  D;  this  lever  oscillates  the 
shaft  E  which  operates  a  clutch  on  the  driving  shaft  F.  Fig. 
3  is  a  plan  view  of  the  automatic  shutting-off  lever,  but  the 
bell  G  is  shown  as  a  side  view.  When  the  machine  is  out  of 
stock,  the  feeding  lever  C  throws  back  (in  the  direction  of 
the  arrow)  a  little  further  than  usual,  because  the  feed- 
finger,  being  empty,  is  not  held  back  by  the  friction  of  sliding 
over  the  stock.  Having  gone  back  far  enough,  the  pin  / 
catches  on  the  corner  of  the  hardened  steel  block  ./  (notice 
the  compression  spring  0)  so  that  when  the  lever  G  returns, 
it  operates  the  arm  H  that  pivots  on  pin  E,  and  the  adjustable 
screw  L  then  pushes  over  the  starting  lever  D,  thus  shutting 
off  the  machine.  When  lever  C  again  moves  forward  the  arm 
H  is  released  and  quickly  returned  to  its  former  position  by 
the  spring  M,  thus  causing  the  clapper  N  to  ring  the  bell. 
From  the  above  description  it  will  be  seen  that  a  little  care 
on  the  part  of  the  operator  in  adjusting  the  screw  P  and 
lock-nut  Q,  and  also  the  set-screw  L,  will  save  a  great  amount 
of  time  in  readjusting  and  repairing  of  tools.     E.  Whitxey 


^     ^    .0 
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Fig.    3.     Plan   View   showing  how  Automatic   Shut-off   Mechanism   operate! 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


DETERMINING   THE   STRESSES   IN   AN 
OFFSET  BEAM 

A.  H.  P.- — Will  you  please  suggest  a  method  by  wWch  the 
stresses  in  the  section  between  X  and  Y  of  the  offset  beam 
shown  in  the  accompanying  illustration  may  bo  calculated? 
A  thickness  of  the  beam  of  1%  inch  has  been  arbitrarily  as- 
sumed; and  an  offset  at  the  center  of  3  inches.  What  would 
be  the  maximum  fiber  stress  between  A'  and  y.  assuming  the 


Otfsat   Beam   in   which   Stresses  are   to  be  determined 

width  of  the  beam  to  be  8  Inches;  or  what  method  would  you 
suggest  to  determine  the  width,  assuming  a  stress  of  16,000 
pounds  per  square  inch  to  be  allowable? 

Apswered  by  William  L.  Catbcart 

The  correspondent  does  not  state  the  nature  of  the  loads — 
whether  live  or  static — or  the  exact  character  of  the  sup- 
ports of  the  beam.  If  the  latter  is  rigidly  attached  to  pins 
at  W  and  Z,  its  supports  will  be  restrained  with  a  correspond- 
ing effect  on  the  deflection  and  stress.  If,  on  the  contrary, 
the  sockets  at  W  and  Z  are  a  loose  fit,  so  that  the  beam  will 
be  free  to  deflect  there,  it  may  be  treated  as  a  simple  beam, 
i.e.,  one  which  is  freely  supported.  In  the  following,  a  sim- 
ple beam,  with  static  loads,  will  be  assumed.  We  have,  then, 
a  simple  beam,  1V4  inch  thick  and  60  inches  long,  supported 
at  W  and  Z,  and  carrying  two  loads  of  10,000  pounds,  each 
one  at  a  distance  of  seventeen  Inches  from  each  support.  Be- 
tween the  points  of  application,  X  and  Y,  of  these  loads,  the 
beam  is  offset  for  a  distance  of  three  inches.  Since  the  loads 
are  equal  and  equally  distant  from  the  nearest  support,  the 
reaction  at  each  support  Is  10,000  pounds.  As  the  lines  of 
action  of  the  loads  and  reactions  all  lie  in  the  same  central 
plane  passing  through  \VZ,  there  is  no  turning  moment  to 
twist  the  beam.  Hence,  the  latter  may  be  treated  for  each 
section  considered,  as  a  simple  beam,  if  due  regard  be  given  to 
the  distances  of  the  loads  and  reactions  from  that  section. 
The  maximum  stress  will  occur  at  the  middle  section  E  of 
the  beam.  The  bending  moment  M  at  that  section  is  equal 
to  the  moment  of  either  reaction  about  that  section,  minus 
the  moment  about  the  section  of  the  load  nearest  to  the 
reaction  considered.  Draw  the  lines  EF  and  EO.  Then,  In 
the  right-angle  triangle  EFH,  the  side  EH  =  3  inches  and 
I[F=  30  inches. 

EF  =  I    30'  +  3'  =  30.2  inches. 
£0=  1    "13' -f  3'=  13.4  Inches. 

The  moment  of  the  reaction  at  F  about  the  middle  section 
at  E  U  then  found  to  be: 

10,000  X  30.2  =  302,000  pound-Inches. 

The  corresponding  moment  of  the  load  at  1'  Is: 
10.000  X  13.4  =  134,000  pound-inches. 

The  bending  moment  at  section  E  Is  then  calculated  as 
follows: 

M  =  302.000  —  134.000  =  168,000    pound-inches. 

The  fundamental  formula  for  the  bending  moment  Is: 
BI 
Jf  =  —  (I) 

C 
where  S  =  safe  unit  Rtrcss; 

/  =  rectangular  moment  of  Inertia; 

C  =  distance  of  remote  fibers  from  the  neutral  axis. 


For  a  rectangular  section,  as  In  the  case  of  the  beam  under 
consideration: 

BD' 

12 
where  B  =  width  of  beam  =  l^i  inch; 
D  =  depth  of  beam  =  8  Inches. 
1.25  X  8' 

/  = =  53.3. 

12 
Finally,  the  neutral  axis  of  the  cross-section  at  E  evidently 
passes  through  the  middle   of  that   cross-section   and   hence 

8 
C  =  —  =4  Inches. 
2 
Substituting  in  Formula  (1)   gives: 

S  X  53.3 

.U  =  168,000  = . 

4 
S  =  12,603  pounds  per  square  inch. 
This  is  the  maximum  stress  at  the  middle  section  E  of  the 
beam.      When    the    allowable    stress    is    given.    Formula    (1) 
becomes: 

MC 

S  = ■  (2) 

I 
Thus,  for  an  allowable  stress  of  16,000  pounds  per  square 
inch  at  section  E,  we  have,  with  M  as  before: 
S  =  16,000 

D 
C  =  — 
2 
1.25D' 

/  = . 

12 
Substituting  in  Formula  (2)  we  have: 

D 

168,000  X  — 

2 

16,000  : 


1.25D* 

12 
D  =  7.1  inches  =  depth  of  beam  at  section  E. 
The  depth  at  any  other  section  between  A'  and  Y  can  be  de- 
termined similarly  by  finding  the  value  of  the  bending 
moment  M  for  the  section  considered,  from  the  altered  values 
for  the  distances  corresponding  with  EF  and  EG.  The  weight 
of  the  beam  has  not  been  considered  in  these  calculations, 
since  it  is  small  as  compared  with  the  loads.  If  this  weight 
were  taken  into  account,  the  magnitude  of  the  stress  S  in  the 
first  case  would  be  a  little  greater  than  12,603  pounds,  and,  In 
the  second  case,  the  depth  D  would  be  a  trifle  more  than  7.1 
inches.  The  discrepancy  in  either  case  is  immaterial.  This 
method  of  solution  may  possibly  be  open  to  some  slight 
criticism,  owing  to  the  angle  between  the  vertical  planes  pass- 
ing through  the  lines  EF  and  EG,  in  which  lines  the  two 
moments  act.  The  method  Is.  however,  sufBclcntly  accurate 
for  all  practical  purposes  in  this  case,  as  the  angle  Is  small. 
•     •     * 

ACCIDENTS    CAUSED   BY   REVOLVING   SHAPTINO 

Attention  has  frequently  been  called  to  the  dangers  of  re- 
volving shafting.  The  dangers  from  set-screws  and  other  pro- 
jections are  fairly  well  understood,  but  it  seems  difficult  to 
convince  some  people,  says  the  Trni-c/crs'  Standard,  that  at 
points  remote  from  belts  and  pulleys  there  are  any  hazards 
associated  with  smooth  shafting  which  has  no  projections  of 
any  kind  upon  It.  Nevertheless,  serious  and  even  fatal  acci- 
dents are  of  frequent  occurrence,  due  to  the  clothing  or  hair 
of  persons  coming  In  contact  with  the  shafting  and  being 
wound  up  upon  it.  To  guard  against  such  accidents,  shaft- 
ing seven  feet  or  less  from  the  floor  should  preferably  be 
completely  boxed  In  or  If  this  Is  not  feasible  a  loose  sleeve 
should  he  placed  upon  It  so  that  the  sleeve  can  remain 
stationary  while  the  shafting  revolves  Inside  of  It. 


NE'W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OP    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


TOLEDO  BUTT  AND  SPOT  WELDERS 

The  machine  shown  in  Fig.  1  is  a  special  iutt  welder  by 
means  of  which  extreme  accuracy  can  6e  obtained.  This  is 
due  to  the  exceptionally  heavy  clamping  mechanism  which 
holds  the  work;  and  to  the  fact  that  the  work  is  clamped  in 
place  before  the  welding  dies  are  brought  into  contact  with 
it,  thus  avoiding  the  possibility  of  misplacing  the  work  be- 
fore it  is  secured.  The  machine  shown  in  Fig.  2  is  a  special 
spot  ivelding  machine  adapted  for  nodding  heavy  work. 

In  the  manufacture  of  spinning  machines  the  Saco  Lowell 
Shops,  Biddeford,  Maine,  find  it  necessary  to  turn  shafting 
of  the  form  shown  in  Fig.  3;  and  these  shafts  cannot  be 
turned  and  ground  with  the  required  degree  of  accuracy  in 
pieces  over  2  feet  in  length.  The  shafts  vary  from  %  to  1% 
inch  in  diameter,  and  after  the  short  pieces  have  been  turned 
and  ground  they  are  assembled  in  lengths  of  30  or  40  feet. 
This  was  formerly  done  by  drilling  and  tapping  the  ends  of 
the  sections  and 
then  inserting 
threaded  pins  to 
hold  them  to- 
gether;  but  this 
method  was  found 
unsatisfactory  as  it 
was  extremely  dif- 
ficult to  make  up 
a  40-foot  shaft  and 
have  it  fulfill  all 
requirements  in  re- 
gard to  strength 
and  alignment. 

It  was  finally  de- 
cided   to    try    con- 
necting the  sections 
of      which      these 
shafts      are      com- 
posed    by     electric 
welding,  and  the  Toledo  Electric 
Welder  Co.,  Langland  and  Knowl- 
ton    Sts.,    Cincinnati,    Ohio,    was 
commissioned  to  built  an  electric 
welding  machine  for  this  purpose. 
The   specifications   called   for  the 
production    of   shafts    40    feet    in 
length,    in    which    the    error    in 
alignment  or  concentricity  could 
not  exceed  0.004  inch.     The  ma- 
chine shown  in  Fig.  1  was  finally 
developed    for   this   purpose,    and 
on  the  first  test,  rods  were  made 
that  more  than  fulfilled  the  speci- 
fications in  regard  to  accuracy. 

The  extreme  degree  of  pre- 
cision obtained  with  this  ma- 
chine is  largely  due  to  the  fact 
that  the  clamping  mechanism  is 
so  heavy  that  there  is  no  per- 
ceptible spring  in  any  part  of  the 
machine  after  the  work  Is  clamped 
in  place  and  the  pressure  is  ap- 
plied to  force  the  ends  of  the 
work  together.  Two  sets  of  steel 
clamping  dies  are  provided  on 
each  slide  to  clamp  the  work  at 
two  points,  so  that  absolute  align- 
ment is  secured.  The  clamps  are 
adjustable  for  the  whole  length 
of  the  slides,  and  the  slides  oper- 
ate in  V-ways  provided  with 
adjustable    tapered    gibs.      Four 


Fig. 


Toledo  Butt  Welding  Machine  for  welding    together   Sections   of   Shaft   shoi 


Fig.    2,     Toledo  Spot  Welding  Machine 


"floating"  copper  dies  conduct  the  electric  current  to  the 
work,  and  they  are  arranged  in  such  a  way  that  no  strain 
is  developed  upon  the  work  which  might  tend  to  throw  it 
out  of  alignment.  This  result  is  obtained  by  bringing  the 
dies  up  to  the  work  after  it  has  been  clamped  in  position. 
The  electric  current  is  turned  on  by  a  switch,  and  in  about 
fifteen  seconds  the  ends  of  the  work  are  heated  to  the  weld- 
ing temperature.  When  this  result  has  been  obtained,  a 
"pumping"  motion  on  the  lever-handle,  which  will  be  seen 
at  the  front  of  the  machine,  operates  a  five-ton  hydraulic 
ram   that   forces   the   ends   of   the   semi-molten   work   against 

each  other  and  pro- 
duces a  perfect 
weld.  The  copper 
dies  are  then  with- 
drawn from  the 
work  and  the 
clamps  are  re- 
leased, after  which 
the  machine  is 
ready  to  make  the 
next  weld.  The 
clamping  of  the 
work  and  the  act- 
ual welding  is  com- 
pleted in  from  fifty 
to  sixty  seconds, 
and  the  work  is 
concentric  to  with- 
in from  0.002  to 
0.003  inch  in  its 
entire  length.  The 
small  amount  of 
flash  left  on  the  . 
stock  where  the 
•n  in  Fig.  3  ^^^j^  .^^g   made   is 

turned  down  on  a  lathe. 

The  principal  dimensions  of  the 
machine  are  as  follows:  capacity 
for  welding  stock  from  %  to  1% 
inch  in  diameter;  pressure  with 
which  ends  of  work  are  forced 
together,  5  tons;  maximum  power 
required  by  the  machine,  40  kilo- 
watts; height  from  floor  to  center 
of  dies,  351/4  inches;  floor  space  oc- 
cupied by  machine,  29  by  80 
inches;  and  weight,  approxi- 
mately 7500  pounds. 

Fig.  2  shows  a  special  spot 
welding  machine  which  is  another 
recent  product  of  the  Toledo  Elec- 
tric Welder  Co.  This  machine 
was  built  for  heavy  work,  and  as 
the  parts  to  be  welded  are  too 
heavy  to  be  handled  conveniently, 
means  are  provided  for  making 
the  welds  without  changing  the 
position  of  the  work.  Three  dif- 
ferent dies  are  used  on  the  ma- 
chine without  changing  the  work 
after  it  has  once  been  set  up.  The 
upper  part  of  the  machine  is  ar- 
ranged with  the  die  points 
mounted  on  a  swiveling  head.  A 
weld  is  made  with  one  die.  after 
which  the  next  die  is  swung 
around  to  engage  the  work  in  a 
different   position,   and   after   the 
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weld  has  been  made  with  this  die  the  third  die  is  employed  to 
make  a  weld  in  still  another  position.  All  three  welds  are 
made  within  a  radius  of  4  inches.  The  work  is  then  removed 
and  the  next  pieces  set  up  ready  to  be  welded.  This  machine 
was  designed  for  welding  stock  5/16  by  5/16  inch  in  size,  and 
takes  the  place  of  riveting  which  was  formerly  employed. 
The  actual  time  consumed  in  making  the  three  welds  re- 
quired on  each  piece  of  work  is  12  seconds — including  the 
shifting  of  the  dies. 


LANGELIER  SHRAPNEL   MACHINES 

These  are  special  (lrillin<i  maihims  for  s)iiai)nel  uork. 
The  machine  shotcn  in  Fig.  1  is  used  for  drillinff  aluminum 
shrapnel  stems.  Fig.  2  illustrates  a  machine  cmploi/d  for 
drilling  four  vent  holes  through  a  brass  nut  simultatieously. 
The  machine  shoicn  in  Fig.  .!  is  employed  for  drilling  a  3/16- 
inch  and  a  S/S-inch  tap  hole  simultaneously. 

The  machines  illustrated  in  Figs.  1,  2  and  3  have  recently 
been  built  by  the  Langelier  Mfg.  Co.,  Providence,  R.  I.,  for 
drilling  the  shrapnel  parts  shown  in  Fig.  4. 

Automatic  Vertical  Drilling  Machine 

The  vertical  drilling  machine  illustrated  in  Fig.  1  is  pro- 
vided with  automatic  feed  and  is  employed  for  drilling  the 
0.150-inch  hole  in  the  upper  face  of  aluminum  shrapnel  stems 
A,  Fig.  4,  the  rate  of  production  being  twelve  pieces  per 
minute.  Another  machine  of  similar  type,  which  is  equipped 
with  suitable  fixtures,  drills  the  angular  hole  in  the  side 
of  the  stem.  The  machine  shown  in  Fig.  1  is  continuous  and 
semi-automatic  in  operation.  It  is  equipped  with  eight 
spindle  units  equally  disposed  around  and  contained  in  a 
single  casting,  which  is  rotated  from  left  to  right  around 
the   main    vertical    shaft   to   bring   each    spindle   unit   succes- 


sively in  front  of  the  operator  for  the  removal  of  finished 
parts  and  the  setting  up  of  fresh  blanks  in  their  place.  Each 
spindle  unit  is  provided  with  its  own  drill  spindle  and  driv- 
ing mechanism,  in  addition  to  a  work-holding  table  fixture 
and  table  slide.  The  spindles  are  driven  by  a  "Fabroil"  gear 
meshing  with  cut  steel,  heat-treated  pinions  on  the  spindles. 
The  tables  on  which  the  work  is  supported  are  fed  up  to  the 
drills  by  a  stationary  cam  around  the  base  of  the  machine. 
The  upward  feed  of  the  table  continues  until  the  hole  has 
been  drilled  to  the  required  depth,  when  the  table  quickly 
recedes  from  the  drills  and  pauses  in  its  lowest  position  to 
give  the  operator  just  sufficient  time  to  take  the  finished 
piece  out  of  the  fixture  and  insert  a  fresh  blank.  The 
machine  is  equipped   with  an  automatic  oil  pump;   the  floor 


Fig,    2.     Langelier    Four.spindl*    Mx-hn 


driUing   Tent   Hal** 


tot    drllllBf    Aluminiin 


space  occupied   is   41   by  28   inches,  and   the   weight  of  the 
machine  is  2250  pounds. 

Four-splndle  Drllllnir  Machine 

The  machine  illustrated  in  Fig.  2  is  employed  for  drilling 
the  four  0.110-inch  vent  holes  through  the  small  neck  of  the 
brass  nut  B.  Fig.  4.  These  holes  are  drilled  simultaneously 
from  the  four  sides,  the  output  being  about  ten  nuts  per 
minute.  This  machine  is  constructed  on  the  same  general 
principle  as  the  Langelier  four-spindle  drilling  machine  which 
was  described  In  M.miiinkky  for  April.  1913.  The  work 
is  held  on  a  supporting  arbor,  the  outer  end  of  which  is 
recessed  to  receive  a  tongue  on  the  nut,  and  Is  locked  firmly 
in  position  by  a  plunger  which  has  Its  outer  end  formed  to 
correspond  with  the  profile  of  the  work.  This  plunger  is 
operated  by  means  of  a  foot  treadle.  To  feed  the  four 
spindles  and  their  drills  into  the  work,  the  operator  raises 
the  hand  lever  at  the  right-hand  side  of  the  machine  through 
a  quarter  turn,  which  rotates  the  feed  cam  that  feeds  the  four 
spindles  In  toward  the  work.  After  the  drilling  operation 
has  been  completed,  the  spindles  and  the  clamping  plunger 
recodo  automat irnlly. 

Six-head  Vertical  Drilling  Machine 

The  machine  shown  In  Fig.  3  Is  used  for  drilling  the  3/16- 
and  %-lnch  tap  drill  holes  in  the  part  shown  at  C,  Fig.  4,  at 
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a  single  operation.  The  rate  of  production  is  about  ten 
bushings  per  minute.  The  machine  consists  essentially  of  a 
vertical  turret  carrying  six  multiple  drill  heads,  each  of 
which  is  equipped  with  two  spindles,  a  work-holding  table 
fixture,  and  vertical  table  feed-slide,  all  operating  in  unison 
and  revolving  continuously  from  left  to  right  around  the 
vertical  stationary  post.  In  this  way  each  of  the  drilled 
shrapnel  bushings  is  brought  to  the  front  or  loading  and  un- 
loading position,  where  the  drilled  bushing  is  removed  from 
the  fixture  and  replaced  by  a  fresh  blank.  The  drill  heads 
are  driven  by  a  large  central  gear  keyed  to  the  vertical  driv- 
ing shaft,  which  meshes  with  the  "Fabroil"  gears  on  the  spin- 
dles. The  feed  is  accomplished  by  the  upward  movement  of 
the  tables,  which  is  secured  through  the  contact  of  a  roller 


Fig.    3.     Langelier  Machine  for  driUing  3/8-  and  3/16-incli 
Tap  DriU  Holes  simultaneously 

on  each  table  with  a  stationary  feed  cam.     The  tables  may 
be  adjusted  vertically  to  compensate  for  wear  of  the  drills. 


BORDEN   OROSS-BAR  DIE-STOCK 

The  accompanying  illustration  shows  the  "Beaver"  cross- 
bar die-stock  which  has  recently  been  added  to  the  line  of 
products  manufactured  by  the  Borden  Co.,  Warren,  Ohio. 
This  tool  has  capacity  for  threading  pipe  from  i^  to  lH  inch 


'"Beaver"   Cross-bar  Die-stock  made  by  the  Borden  Co. 

in  diameter.  The  most  distinctive  feature  consists  of  a  bar 
extending  across  the  top  of  the  tool  which  carries  a  plug 
that  rests  on  the  end  of  the  pipe  to  be  threaded,  and  controls 
the  opening  of  the  finishing  die. 

The  dies  are  made  in  two  sections.  The  lower  die  section 
does  the  rough  work  of  starting  the  thread  on  the  pipe  and 
is  provided  with  teeth  especially  formed  for  handling  this 
work  satisfactorily.  While  starting  the  cut,  the  die  remains 
stationary,  but  after  the  upper  die  section  begins  to  cut,  the 
lower  die  gradually  opens  until  it  no  longer  touches  the  pipe. 
The  upper  die  section  consists  of  a  narrow  receding  die 
which  opens  as  the  thread  is  cut  to  produce  the  required 
taper.  The  second  die  section  follows  the  partial  thread  cut 
by  the  first  section,  which  reduces  the  labor  required  for  turn- 
ing the  die-stock  and  insures  a  correct  pitch  for  the  thread. 

The  principle  on  which  this  die-stock  operates  is  as  fol- 
lows: In  starting,  the  swivel  plug  extends  down  between  the 
dies  to  the  bottom  of  the  upper  die  section.  The  threading 
operation  is  conducted  in  the  usual  way,  and  when  the  work 
of  the  lower  stationary  die  is  completed  the  end  of  the  pipe 
comes  into  contact  with  the  swivel  plug,  raising  it  as  the 
second  set  of  dies  starts  to  cut.  The  raising  of  the  plug  lifts 
the  side  posts,  turns  the  die  cam,  and  gradually  opens  the 
dies  to  provide  for  cutting  the  thread  on  the  required  taper. 
When  the  threading  operation  is  completed,  the  dies  are  re- 
leased so  that  no  backing  off  is  necessary. 

To  re-set  the  dies  for  cutting  another  thread,  the  cross-bar 
is  simply  pushed  down  to  the  bottom  of  its  movement,  which 
brings  the  dies  into  position  ready  for  starting  the  next 
operation.  The  body  of  the  tool  is  made  in  practically  one 
piece  with  wide  openings  to  allow  the  chips  to  clear  freely; 
and  this  also  provides  plenty  of  space  for  oiling.  A  universal 
guide  centers  all  sizes  of  pipe  from  H  to  l\i  inch.  This  die- 
stock  is  regularly  furnished  with  double-end  reversible  dies 
for  threading  all  sizes  of  pipe  from  i/i  to  IVi  inch  in  di- 
ameter; and  extra  dies  may  be  obtained  for  threading  14- 
and  %-inch  pipe.  All  sizes  of  dies  are  provided  to  cut 
either   right-  or  left-hand   threads. 


BROWN   &   SHARPE   PLAIN    GRINDING 
MACHINE 

In  the  February,  1914,  number  of  Machinery  announce- 
ment was  made  of  the  development  of  a  No.  11  plain  grinding 
machine  by  the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
The  design   of  this   machine  has   recently  been  improved  by 


FOUR  DRILL  SPINDLES  OPERATIN 
NEOUSLY  AND  RADM 
5  APART 


Fig.    4.     Shrapnel  Parts  drilled  by  Langelier  Machines  illustrated   in  Figs.  1,  2  and  3 
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making  certain  changes 
in  the  drive,  and  inde- 
pendent  automatic 
cross-feed  has  also  been 
provided.  The  capacity 
is  the  same  as  formerly, 
t.  c  for  work  up  to  32 
inches  in  length  by  6 
inches  in  diameter. 

The  machine  is 
driven  by  a  single  pul- 
ley carried  at  the  end 
of  a  main  driving  shaft 
which  runs  in  two  taper 
roller  bearings  bolted  to 
the  frame  of  the  ma- 
chine at  the  rear.  This 
pulley  runs  at  900  revo- 
lutions per  minute  and 
is  driven  by  a  3-inch 
belt  from  a  simple 
countershaft  equipped 
with  one  tight  and  loose 
pulley,  and  one  driving 
pulley.  A  large  pulley 
located  near  the  center 
of  this  main  driving 
shaft  drives  the  wheel 
spindle  by  means  of  a  3-inch  belt  which  runs  over  two 
idler  pulleys.  Changes  of  wheel  speed  are  obtained  by 
means  of  split  pulleys  of  various  sizes  that  can  be  quickly 
Interchanged.  The  idler  pulleys  run  on  taper  roller  bearings 
which  are  supported  in  a  heavy  swinging  bracket  so  con- 
structed that  it  follows  the  traverse  movement  of  the  wheel 
stand  and  maintains  the  desired  tension  upon  the  driving 
belt  regardless  of  the  position  of  the  grinding  wheel.  In  this 
way  accurate  feeding  of  the  wheel  is  insured  under  all  con- 
ditions. The  slack  in  the  belt,  due  to  the  difference  in  the 
diameter  of  the  pulleys  which  are  employed  for  different 
wheel  speeds,  is  taken  care  of  by  the  upper  idler  pulley  which 
Is  provided  with  independent  adjustment,  making  it  possible 
for  the  operator  to  obtain  any  desired  belt  tension.  The  ar- 
rangement of  this  drive  will  be  readily  understood  by  re- 
ferring to  Fig.  2. 

In  this  improved  No.  H 
B.  &  S.  plain  grinding  ma- 
chine, the  table  traverse 
movement  is  driven  by  the 
sprocket  A,  Fig.  2;  this 
sprocket  is  located  on  the 
speed  case  and  drives  the 
sprocket  B  on  the  table  tra- 
verse reversing  mechanism 
which  is  self-contained  in  a 
case  in  the  bed  of  the  ma- 
chine. The  headstock  is  also 
driven  from  the  speed  case  by 
a  sprocket  C  which  transmits 
the  power  to  the  Intermediate 
sprocket  D  that  acts  as  an 
Idler,  and  from  which  the 
drive  is  transmitted  to  the 
splined  sprocket  E.  A  spllned 
shaft,  supported  In  bronze 
bearings  under  each  end  of 
the  work-table,  slides  in  the 
splined  sprocket  E  and  drives 
the  headstock  through  a  chain 
and  sprockets,  a  telescopic 
shaft  and  universal  Joints. 
The  spllned  and  telescopic 
shafts  are  clearly  shown  at 
thQ  end  of  the  table  In  Fig.  1. 
The  work  driving  plate  Is 
mounted  upon  a  sprocket  run- 
ning  on    tapered    roller   bear- 


ings around  a  fixed 
spindle  which  firmly 
holds  the  dead  center  in 
such  a  manner  as  to  be- 
come practically  an  in- 
tegral part  of  the  head. 
All  chain  drives 
throughout  this  ma- 
chine are  of  the  silent 
type,  eliminating  slip- 
page but  providing  the 
desired  flexibility  and 
giving  a  smooth,  steady 
drive;  and  easy  means 
of  adjustment  are  pro- 
vided in  all  cases.  The 
tapered  roller  bearings 
used  are  of  an  adjust- 
able type  and  are  lubri- 
cated by  means  of 
grease  cups.  The  ma- 
chine is  equipped  with 
the  simple  and  efficient 
work  speed  and  feed 
change  mechanism 
which  has  already  been 
described.  The  control 
is  by  means  of  three 
levers  grouped  around  a  dial  mounted  at  the  left-hand  end 
of  the  machine  within  easy  reach  of  the  operator,  as 
shown  in  Fig.  1.  The  lever  marked  "head"  controls  the 
speed  of  the  headstock  or  rotation  of  the  work.  The  lever 
marked  "table"  changes  the  rate  of  table  traverse.  The 
third  lever  serves  to  instantly  start  or  stop  both  the  work 
and  table  simultaneously  without  stopping  the  rotation  of  the 
grinding  wheel.  The  dial  is  graduated  in  revolutions  per 
minute  of  the  work-head,  and  in  inches  per  minute  traverse  of 
the  table.  The  convenience  of  this  type  of  work  speed  and 
feed  change  meohanism,  and  the  way  in  which  it  is  con- 
trolled will  be  appreciated  by  any  grinding  machine  operator. 
.\nnthor  feature  which  has  been  added  to  this  machine  is 
the  independent  automatic  cross-feed,  which  enables  the  wheel 
(0  be  fed  automatically  into  the  work  without  traversing  the 
table.  This  feature  is  especially  useful  when  the  work  to  be 
ground  is  not  as  wide  as  the 
grinding  wheel,  as  by  feeding 
the  wheel  straight  in,  a 
marked  increase  in  Ae  rate 
of  production  is  secured.  This 
independent  automatic  cross- 
feed  is  driven  by  the  table 
traverse  mechanism  and  oper- 
ates the  ratchet  arrangement 
of  the  regular  automatic 
cross-feed.  As  a  result,  the 
full  number  of  changes  of 
feed  that  can  be  made  with 
the  regular  cross-feed  mech- 
anism arc  available.  These 
may  be  Increased  or  decreased 
by  changing  the  speed  of  the 
table  traverse  with  the  table 
traverse  feed  mechanism, 
thus  providing  practically  a 
\inlversal  selection  of  feeds 
from  the  coarsest  to  the  finest 
that  are  required  in  practice. 
The  provision  of  this  wide 
range  of  Independent  cross- 
feeds  has  added  greatly  to 
the  efllciency  of  the  machine 
In  grinding  narrow  surfai'ee. 
A  positive  safety  lock  Is  pro- 
vided to  prevent  throwing  In 
the  table  traverse  when  the 
cross-feed  Is  In  operation. 
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Fig.    1.     Cincinnati-Bickford    "Hercules"    Drilling    MacMne 

CINCINNATI-BICKFORD    "HERCULES" 
DRILL 

The  Cincinnati  Bickford  Tool  Co.,  Oakley,  Cincinnati, 
Ohio,  has  recently  added  to  its  line  of  drilling  machines  the 
"Hercules"  upright  drill  which  is  illustrated  in  Figs.  1  and  2. 
Reference  to  these  illustrations  will  show  that  the  column  of 
the  machine  is  of  box  construction;  and  it  will  also  be  evi- 
dent that  the  entire  construction  of  the  machine  is  unusually 
massive.  The  standard  machine  of  this  design  is  equipped 
with  four-step  cone  pulleys  which  provide  eight  spindle 
speeds,  four  of  which  are  direct  and  four  through  the  back 
gears.  The  bevel  driving  pinion  on  the  cross-shaft  is  of 
high-carbon  steel,  while  the  bevel  gear  on  the  drill  spindle 
is  made  of  a  special  metal  mixture  containing  a  liberal 
quantity  of  steel  so  that  the  gear  is  strong  and  durable.  The 
spindle  is  made  from  a  high-carbon  steel  forging;  it  is  2  9/16 
inches  in  diameter  in  the  spindle  sleeve  and  2  7/16  inches  In 
diameter  above  the 
sleeve.  The  spindle  is 
bored  No.  5  Morse  taper 
and  has  a  maximum 
vertical  travel  of  18 
inches. 

The  largest  step  on 
the  cone  pulleys  is  16 
inches  and  the  smallest 
10.9  inches  in  diameter; 
and  these  pulleys  carry 
a  4-inch  belt,  which 
gives  ample  power.  The 
tight  and  loose  pulleys 
are  14  inches  in  diam- 
eter; they  carry  a  4i/^- 
inch  belt  and  run  at 
545  revolutions  per  min- 
ute. The  table  Is  of 
massive  construction 
and  supported  from  the 
base  by  means  of  a 
screw  support  in  addi- 
tion   to    being    clamped 


Fig:.    2.     Opposite  Side  of  Cinciaui:;-; 


Drill  shown  : 


Tig.   1 


to  the  column.  It  is  provided  with  grooves  or  channels  of 
liberal  proportions  to  take  care  of  the  lubricant  which  ia 
delivered  to  the  drill.  The  vertical  travel  of  the  table  is  12 
inches,  and  the  maximum  height  of  the  table  from  the  floor 
is  30  inches.  The  maximum  distance  between  the  spindle 
and  the  table  is  31  inches. 

This  drilling  machine  will  drill  to  the  center  of  a  30-inch 
circle.  Spindle  speeds  of  50,  65,  83,  108,  139,  180,  232  and  300 
revolutions  per  minute  are  available,  and  six  changes  of  feed 
are  provided  ranging  from  0.007  to  0.049  inch  per  revolution. 
The  total  height  of  the  machine  is  8  feet  9  inches  and  its 
weight  5100  pounds. 


N.   J. 


Wright     Thirty-inch     Horizontal    Me 


WRIGHT   HORIZONTAL  BAND   SAW 

The  30-inch  horizontal  band  saw  illustrated  herewith  is  a 
recent  product  of  the  Charles  E.  Wright  Co.,  Kenilworth, 
This  machine  is  particularly  adapted  for  cutting  all 
kinds  of  metal-covered 
fireproof  molding,  small 
angle  irons,  tube  stock, 
and  similar  classes  of 
work.  It  will  be  seen 
that  the  blade  runs  over 
two  pulleys  which  are 
mounted  on  horizontal 
shafts  placed  far 
enough  apart  to  enable 
the  blade  to  be  given  a 
quarter  turn  so  that  it 
cuts  in  a  vertical  plane. 
The  blade  is  held  in 
position  and  guided 
through  the  work  by 
two  non-friction  guides 
fitted  with  extension 
Jaws.  These  jaws  are 
made  of  phospbor- 
bronze  and  provided 
with  automatic  lubri- 
cators which  keep  the 
blade    perfectly   cool   at 
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all  times.  The  guides  are  adjustable  toward  and  away  from 
the  work. 

The  work-table  feeds  to  the  saw  by  the  action  of  gravity 
on  a  weight,  the  position  of  which  may  be  adjusted  on  the 
lever  to  vary  the  rate  of  feed  according  to  the  size  or  weight 
of  the  work  which  is  being  cut  by  the  machine.  The  po- 
sition of  the  table  can  be  quickly  adjusted  to  bring  the  work 
Into  position  ready  to  start  the  cut  by  means  of  a  foot  treadle. 
The  table  may  be  tilted  to  a  given  angle  on  either  the  right 
or  left  of  the  center,  in  order  to  avoid  the  saw  coming  in 
direct  contact  with  a  flat  surface;  and  the  vise  in  w^hich  the 
work  is  held  can  be  set  to  any  required  angle  for  making 
miter  cuts,  or  the  work  can  be  cut  off  square. 

The  machine  is  driven  from  the  driving  shaft -by  either 
tight  or  loose  pulleys  for  constant  speed  drive,  or  a  cone 
pulley  for  variable  speed.  The  driving  shaft  is  back-geared 
in  the  ratio  of  4  to  1.  If  so  desired,  either  a  direct  or  alter- 
nating current  motor  may  be  attached  directly  to  the  driving 
shaft.  The  floor  space  occupied  is  9  feet  by  5  feet  6  inches, 
and  the  weieht  of  the  machine  1500  pounds. 


BLANCHARD  MAGNETIC  CHUCK 

The  most  notenorthy  features  of  this  chuck  are  the  fact 
that  the  hody  is  machined  from  a  single  forging,  all  of  the 
poles  being  connected  by  a  web  of  metal  so  that  water  cannot 
find  its  way  through  the  face  of  the  chuck  to  the  windings; 
and  that  the  space  betxceen  each  of  the  main  poles  is  sub- 
divided by  three  intermediate  poles.  The  intermediate  poles 
assist  in  carrying  the  magnetic  flux  when  the  chuck  is  used 
for  holding  thin  work,  and  add  to  its  holding  power. 

The  Blanchard  Machine  Co.,  64  State  St.,  Cambridge,  Mass., 
U    now    manufacturing    the    circular    magnetic    chuck    which 


Tig,    1.     Blanchard    "Fine-divided"    T7p«    of   Magnetic    Chuck 

forms  the  subject  of  this  article.  This  chuck  is  of  the  "fine- 
divided"  type,  and  the  poles  are  all  formed  on  a  single  steel 
forging,  as  shown  in  the  cross-sectional  view.  Fig.  2,  which 
makes  the  working  face  of  the  chuck  absolutely  water-tight 
and  very  rigid.  Only  four  coils  are  used,  but  each  coil  en- 
ergizes four  ring  poles  which  are  so  closely  spaced  that  a 
piece  of  work  the  size  of  a  nickel  will  touch  two  poles,  no 
matter  where  it  is  placed  on  the  working  face  of  the  chuck. 
The  sixteen  ring  poles  of  the  chuck  are  all  concentric.  The 
cross-sectional  view  shown  in  Fig.  2  is  taken  on  a  radial 
line  from  the  center  of  the  chuck,  and  all  such  sections 
would  be  identical.  It  will  be  seen  that  the  construction 
amounts  to  a  series  of  four  ironclad  magnets  nested  one  in- 
side of  the  other,  the  shell  of  one  magnet  serving  as  the 
core  of  the  next  magnet  on  the  outside. 

It  will  be  evident  from  Fig.  2  that  the  forging  which  forms 
the  body  of  the  chuck  is  In  the  form  of  a  disk  which  has  four 


Flux   when  holding 


large  concentric  grooves  machined  in  one  side  to  receive  the 
coils,  while  the  opposite  face  of  the  forging  has  fifteen  small 
grooves  machined  in  it  to  receive  the  brass  which  divides 
the  face  of  the  chuck  up  into  the  sixteen  ring  poles.  These 
grooves  in  the  face  of  the  chuck  are  3/16  inch  wide  by  ?4 
inch  deep  and  are  filled  with  strip  brass  which  is  driven 
tightly  into  place.  A  safety  flange  is  provided  at  the  circum- 
ference of  the  chuck  to  prevent  water  from  reaching  the 
joint  between  the  chuck  body  and  the  bottom  plate. 

At  first  sight  it  might  seem  that  much  of  the  magnetism 
would  be  wasted  by  short-circuit  through  the  connecting 
web  of  steel  that  extends  across  the  entire  face  of  the  chuck; 
but  the  cross-section  of  the  rest  of  the  magnetic  circuit  is 
so  large  in  comparison  with  this  <veb  and  the  magnetizing 
power  of  the  concentrically  arranged  coils  is  so  great  that  the 
loss  of  magnetism  through  this  web  is  relatively  slight.  This 
magnetism  is  voluntarily  sacrificed  to  secure  the  water-tight 
feature  obtained  through  having  the  chuck  body  in  a  single 
piece.  The  intermediate  poles  provided  between  each  of  the 
main  poles  may  be  termed  "stepping  poles"  for  the  magnetic 
flux.  Pieces  of  work  that  are  too  small  to  reach  from  one 
main  pole  to  the  next  will  reach  to  an  intermediate  pole 
which  is  in  contact  with  other  pieces  of  work  reaching  to  the 


next  Inlermediato  polo,  and  so  on  until  the  next  main  pole 
is  reached.  In  othor  words,  tho  Intermediate  polos  help  to 
transfer  the  flux  through  the  work  from  one  main  pole  to 
the  next,  and  as  the  path  of  the  flux  is  always  In  a  vertical 
ilirection  when  passing  to  or  from  the  work,  the  latter  is 
held  down  In  contact  with  the  chuck  face  at  each  Inter- 
mediate pole  as  well  as  at  the  main  poles.  The  magnetic  flux 
could  pass  without  the  help  of  Intermediate  polos  If  the  small 
ploooa  of  work  were  butted  togolhor,  hut  If  such  wore  the 
case  only  those  pleroa  on  the  main  polos  woulil  bo  hold  down; 
■ind  the  rest  of  the  pieces  of  work  would  merely  attract  each 
other  horizontally. 
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An  example  is  shown  in  the  case  of  the  thin  piece  of  work 
held  on  the  chuck  in  Fig.  3.  This  is  only  1/16  inch  thick 
and  the  total  distance  between  the  poles  is  2  1/16  inches; 
but  this  distance  is  divided  into  four  spaces  3/16  inch  wide 
filled  with  brass,  and  three  intermediate  poles  7/16  inch  in 
width.  Instead  of  having  to  travel  a  distance  of  2  1/16  inches 
in  a  strip  of  steel  1/16  inch  thick,  the  magnetic  flux  has  to 
travel  only  %  inch,  i.e.,  the  sum  of  the  intermediate  spaces 
filled  with  brass;  and  for  the  rest  of  the  way  the  inter- 
mediate poles  offer  a  greatly  increased  area  of  path  for  the 
flux.  This  results  in  lowering  the  resistance  of  the  path  and 
thus  increasing  the  magnetic  flux  and  holding  power  of  the 
chuck;  and  in  holding  down  the  work  at  the  edges  of  each 
intermediate  pole,  i.e.,  at  six  places  between  the  edges  of  the 
two  main  poles.  In  holding  heavy  pieces  of  work,  it  is  prob- 
able that  the  intermediate  poles  play  little  or  no  part,  as 
there  is  suflBcient  area  in  the  path  to  allow  the  magnetic  flux 
to  pass  easily  from  one  pole  to  the  next. 

The  coils  are  wound  on  forms,  heavily  taped  and  then  im- 
pregnated with  an  insulating  compound.  The  grooves  in  the 
body  of  the  chuck  are  carefully  lined  with  insulating  ma- 
terial and  a  sufficient  quantity  of  the  melted  insulating  com- 
pound is  poured  into  each  groove  just  before  dropping  the 
coil  into  place  to  completely  fill  the  space  between  the  bottom 
and  sides  of  the  coil.  After  the  connections  have  been  made, 
more  compound  is  poured  in  to  fill  any  space  which  still  re- 
mains in  each  of  the  grooves.  The  bottom  plate  of  the  chuck 
is  then  secured  in  place.  The  coils  are  connected  in  two 
groups  of  equal  resistance  and  the  terminals  are  mounted  on 
a  block  of  molded  "Bakelite."  By  simply  shifting  a  "jumper" 
on  this  terminal  block  the  chuck  may  be  connected  with 
either  110  or  220  volts.  Connection  from  these  terminals  to 
the  contact  rings  is  effected  by  spring  plungers  which  make 
the  necessary  connections  when  the  chuck  is  in  place,  or  al- 
low of  its  removal  without  disconnecting  any  wires.  The 
complete  chuck  is  solid  with  no  air  spaces  which  afford  a 
chance  for  the  condensation  of  moisture  to  cause  trouble 
with  the  wiring. 

The  distribution  of  magnetic  flux  in  a  chuck  is  dependent 
upon  the  resistance  offered  by  the  different  paths.  In  the 
Blanchard  chuck  the  cross-sectional  area  of  magnetic  circuit 
is  much  greater  than  that  of  any  small  work  that  can  be 
placed  on  the  face  of  the  chuck.  For  example,  pieces  of  flat 
steel  Vz  inch  thick  covering  the  entire  face  of  the  chuck  offer 
a  path  for  the  magnetism  which  is  only  little  more  than  half 
as  great  in  area  as  the  circuit  in  the  chuck  itself.  As  a  re- 
sult, the  holding  power  of  the  chuck  does  not  decrease  per- 
ceptibly with  an  increase  in  the  number  of  pieces  held.  It 
is  claimed  that  the  holding  power  is  sufficient  to  enable  rough 
castings  or  forgings  to  be  ground  without  the  use  of  stops 
of  any  kind  for  preventing  the  work  from  sliding,  when  the 
chuck  is  used  on  the  Blanchard  vertical  surface  grinder, 
taking  twenty  horsepower  to  drive  the  wheel.  However,  it 
is  always  best  to  use  stops  as  a  safeguard  in  case  the  current 
should  fail  during  the  grinding  operation.  The  best  prac- 
tice for  small  work,  where  a  number  of  pieces  are  held  at 
one  time,  is  to  use  light  rings  of  sheet  steel  laid  inside  and 
outside  the  work.  An  example  of  this  kind  is  illustrated  in 
Fig.  4,  where  the  chuck  is  employed  for  holding  rifle  ham- 
mers which  are  to  be  ground  on  the  sides.  These  rings  are 
not  secured  to  the  chuck  in  any  way,  but  merely  serve  to  tie 
the  group  of  pieces  of  work  together.  The  rings  are  re- 
moved when  it  is  required  to  clean  the  face  of  the  chuck. 
In  cases  wliere  irregular  shapes  necessitate  the  use  of  a 
fixture  for  holding  the  work,  this  can  often  be  designed  to 
hold  the  work  magnetically.  The  chuck  is  made  in  two 
sizes,  one  of  which  is  26  inches  and  the  other  30  inches  in 
diameter. 


FEED   MECHANISM   FOR   "STANDARD" 
SWAGING  MACHINE 

The  accompanying  illustration  shows  the  No.  3  rotary  swag- 
ing machine  built  by  the  Standard  Machinery  Co.,  Auburn, 
R.  I.,  which  is  equipped  with  a  new  feeding-in  attachment. 
The  purpose  of  this   attachment  is  to  feed   in   long  bars   or 


'Standard"   Swaging  Machine  equipped  with  Feed  Attachment 


tubes  which  are  to  be  swaged.  The  large  wheel  shown  at  the 
right-hand  end  gives  the  traverse  motion  to  the  spindle  of 
the  attachment,  while  the  smaller  wheel  at  the  end  of  the 
spindle  operates  a  collet  which  holds  the  work.  The  bar  is 
pushed  through  the  spindle  from  the  rear  and  clamped  tightly 
in  the  collet  with  its  end  extending  out  ready  to  be  swaged. 
The  work  is  then  fed  into  the  machine  by  turning  the  large 
wheel. 

It  will  be  seen  that  the  attachment  is  bolted  to  the  front  of 
the  machine  and  supported  by  a  pipe  stand;  and  that  the 
bracket  attached  to  the  front  portion  of  the  spindle  carries 
two  bushings  which  are  a  sliding  fit  on  the  guide  rods  that 
maintain  the  proper  alignment  of  the  spindle.  This  attach- 
ment is  shown  on  a  No.  3  machine,  but  the  Standard 
Machinery  Co.  intends  building  the  same  attachment  for  use 
on  other  sizes  of  swaging  machines  of  its  manufacture. 


F.   E.  WELLS  LUBRICANT   PUMP 

F.  E.  Wells  &  Son  Co.,  Greenfield,  Mass.,  has  recently 
placed  a  small  lubricant  pump  on  the  market,  which  is 
adapted  for  use  on  screw  machines,  drill  pre.sses.  and  other 


Fig.    1.     F.   E. 


nd  Belt-driven 


machine  tools.  This  pump  is  of  the  type  which  is  submerged 
in  the  lubricant  in  operation,  so  it  is  always  primed  and 
requires  no  attention  other  than  provision  of  a  sufficient 
volume  of  lubricant  to  cover  the  pump.  Referring  to  Fig.  1. 
the  crank  for  reciprocating  the  pump  plunger  is  shown  at 
the  extreme  left.  In  the  cross-sectional  view,  Fig.  2,  the 
plunger  is  shown  at  A,  and  the  crank  is  connected  to  the 
plunger  by  means  of  the  pin  B.  The  plunger  casting  is  cored 
out  to  allow  the  required  freedom  of  motion  for  the  crank; 
and  the  under  side  of  the  plunger  is  also  cored  out  to  receive 
the  valve  disk  C.  which  is  allowed  about  1/16  inch  of  play. 
This  disk  strikes  the  fiange  around  the  opening  in  the 
plunger  on  the  downward  stroke  and  drops  down  against  the 
pin  D  when  it  is  free  to  do  so. 
When  the  plunger  is  forced  down,  the  disk  C  Is  pressed 
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Wells   Lubricant  Pump 

against  the  opening  or  "Intake"  in  the  plunger,  thus  closing 
the  opening.  The  lubricant  beneath  the  plunger  is  then 
forced  through  the  outlet  opening  in  the  pump.  This  open- 
ing is  kept  closed  by  a  scinch  hall  E  at  all  times  except  when 
the  plunger  is  making  its  downward  stroke;  but  during  this 
stroke  of  the  plunger,  the  ball  is  raised  up  and  the  lubricant 
passes  through  the  outlet  F.  where  connection  is  made  with 
the  pipe  which  delivers  the  lubricant  to  the  tool:  A  small 
pin  G  in  the  outlet 
prevents  the  ball 
from  clogging  the 
opening.  The 
plunger  has  a 
stroke  of  %  inch 
and  is  1%  inch  in 
diameter,  so  that 
1.35  cubic  inch  of 
lubricant  is  de- 
livered for  each 
stroke  of  the  pump. 
As  soon  as  the 
plunger  starts  to 
return,  the  ball  E 
drops  back  into  its 
seat  and  prevents 
the  oil  from  run- 
ning  back    into    the    cylinder 

down  onto  the  pin  D.  and  permits  a  new  supply  of  oil  to 
enter  the  pump  cylinder. 


speeds  are  unnecessary.  With  the  eight-speed  geared  bead, 
either  belt  or  motor  drive  may  be  employed.  The  head  is  oil- 
tight  so  that  the  entire  mechanism  of  the  head  can  run  in 
oil.  This  head  provides  eight  spindle  speeds  in  the  forward 
direction,  and  with  a  double  friction  countershaft  eight  re- 
verse speeds  are  also  available;  or  sixteen  forward  speeds 
may  be  obtained  provided  it  is  not  necessary  to  use  the  re- 
verse speeds. 

Probably  the  most  interesting  feature  is  the  profiling  at- 
tachment for  shaping  the  conical  ends  of  projectiles,  with 
which  the  lathe  is  equipped;  and  a  detail  view  of  the  attach- 
ment is  shown  in  Fig.  2.  With  this  attachment  the  action  of 
the  tool  is  controlled  by  a  pair  of  templets  A  which  form  a 
groove  in  which  a  roller  operates,  this  roller  being  connected 
to  the  yoke  extension  of  the  tool-rest  at  the  rear  end  of  the 
bottom  slide.  On  machines  for  light  or  medium  work,  this 
mechanism  is  carried  on  the  rear  of  the  carriage,  connection 
being  made  with  the  bed  through  an  adjustable  dog  clamped 
to  the  rear  vee.  This  provides  adjustment  longitudinally 
along  the  bed.  On  larger  sized  machines  where  very  heavy 
cuts  are  to  be  taken,  the  attachment  is  of  slightly  different 
design,  being  mounted  on  planed  strips  on  the  rear  of  the 
bed.  Provision  is  also  made  for  moving  this  type  of  attach- 
ment along  the  bed  when  required.  Both  types  of  attachments 
are  similar  in  operation  and  the  same  templets  may  be  used 
for  either  attachment.  The  roller  traverses  along  the  slot 
between   the  templets   and   accurately  reproduces  their  curve 

on  the  work,  two 
tension  springs  on 
the  carriage  attach- 
ment, and  a  coun- 
terweight on  the 
bed  type  of  attach- 
ment, being  em- 
ployed to  hold  the 
roller  in  close  con- 
tact with  the  front 
side  of  the  templet. 
The  templets  used 
with  the  attach- 
ment are  made  es- 
pecially to  corre- 
spond with  the 
particular  form  of 
projectiles       which 


Fig,    1.     American    Projectile    Turning    Lathe 

Similarly,   the  disk   C   drops      are  to  be  turned.  

DETRICK  &  HARVEY   FLANGE   FACING 
MACHINE 


AMERICAN  PROJECTILE  LATHE 
To  meet  the  present  demand  for  a  lathe  for  use  in  the  turn- 
ing of  projectiles,  the  American  Tool  Works  Co.,  Cincinnati. 
Ohio,  has  developed  the  20-inch  lathe  which  is  illustrated  In 
Fig.  1.  This  machine  is  heavily  constructed  to  enable  it  to 
stand  up  under  the  severe  duty  required  of  lathes  employed 
In  the  manufacture  of  projectiles.  The  bed  is  unusually 
heavy  and  is  ribbed  transversely  with  double-walled  box 
girths  at  intervals  of  two  feet.  The  compound  rest  is  of  the 
most  modern  type  employed  on  the  lathes  of  this  company's 
manufacture,  and  has  a  large  square  bearing  surface  for  the 
swivel,  which  eliminates  overhang.  The  top  .slide  is  made  ex- 
ceptionally large.  A  heavy-.servlce  double  screw  tool-holder  Is 
supplied  with  the  compound  rest,  which  experience  has  shown 
to  be  well  suited  for  the  requirements  of  heavy  work.  The 
apron  Is  of  box  construction,  providing  outer  supports  for  all 
studs;  all  gears  In  the  apron  are  made  of  steel  and  the  rack 
pinion  Is  of  hardened  tool  steel.  The  feed  mechanism  Is  of 
the  Htandard  American  quirk-change  gear  type  and  provides 
forty-eight  changes  of  feed 

For  use  In  projectile  turning,  these  lathes  are  furnlsheil 
with  either  a  double  hack-geared  head  or  a  patented  eight 
speed  geared  head.  The  double  bnck-genred  head  Is  of  thi- 
American  quick-change  friction  type,  and,  used  In  combination 
with  a  two-speed  countershaft,  provides  nine  forward  and 
nine   reverse   speeds;    or  eighteen    forward   speeds   If  reverse 


The  machine  shown  in  the  accompanying  illustration  Is  a 
recent  product  of  the  Detrick  &  Harvey  Machine  Co.,  Balti- 
more, Md.  It  is  intended  for  facing  the  flange  ends  of  large 
pipes,  and  consists  of  three  essential  parts,  viz.,  a  headstock 
which  carries  a  rotating  facing  head,  a  vise  for  holding  the 
pipe  to  be  faced,  and  a  bed  for  supporting  the  working  parts 
of  the  machine.  The  head  is  similar  to  an  engine  lathe 
headstock,  being  equipped  with  a  cone  pulley  and  back  gears 
for   driving   the   spindle.     Mounted   on   the   front   end   of  the 
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WILHELM  PISTON  RING  REMOVER 

The  Wilhelm-Smitti  Machine  Co.,  926  Bingaman  St., 
Reading,  Pa.,  is  now  manufacturing  the  piston  ring  remover 
illustrated  below.  This  tool  is  made  from  pressed  steel 
with  U-shaped  handles.  The  small  jaws  that  engage  the 
piston  ring  are  milled  from  the  solid  metal,  and  the  tool  is 
adapted  for  removing  practically  all  sizes  of  rings.  For 
handling  those  piston  rings  which  are  cut  diagonally,  small 
guards  are  provided  on  the  jaws  to  keep  them  from  sliding 
down  the  incline.  As  some  piston  rings  have  the  inclined 
cut  running  in  one  direction  and  some  in  the  other,  the 
guards  are  removable  so  that  they  can  be  attached  on  either 
side  of  the  jaws  according  to  the  rings  which  are  being 
handled.  Although  particularly  adapted  for  removing  piston 
rings  which  are  cut  diagonally,  this  tool  can  be  used  with 
equally  good  results  on  any  other  form  of  piston  rings. 


Detrick  &   Harvey  Pipe   Flange   Facing  Machine 

spindle  there  is  a  large  faceplate  that  is  provided  with  a 
slide-way  and  tool-slide,  the  latter  having  automatic  feed 
from  the  periphery  of  the  faceplate  to  the  center.  This  feed 
motion  is  obtained  by  means  of  a  shaft  which  extends 
through  the  hollow  spindle.  The  shaft  is  driven  from  the 
rear  end  of  the  spindle  by  differential  gearing,  and  drives  the 
feed-screw  that  operates  the  tool-slide.  A  clutch  is  provided 
for  disengaging  the  feed. 

The  device  for  holding  the  pipe  is  mounted  on  a  carriage 
on  the  bed  of  the 
machine,  and  has 
adjustment  to  and 
from  the  facing 
head  by  means  of  a 
crank  handle  and 
screw.  A  pair  of 
vise  jaws  similar  to 
those  of  a  lathe 
steadyrest,  but 
made  in  halves  and 
operated  by  right- 
and  left-hand 
screws,  facilitate 
rapid  chucking  and 
removal  of  the 
work.  The  vise 
jaws  are  fitted  with  ^^ 
four    auxiliary 

radial  jaws  which  have  adjustment  tor  holding  work  of  vari- 
ous diameters.  A  swing  locking  bolt  is  provided  at  the  top 
for  clamping  the  vise.  This  machine  may  be  equipped  with  a 
small  crane  for  use  in  supporting  the  outer  end  of  the  pipe. 
The  machine  is  built  in  two  sizes  which  have  capacities  for 
work  up  to  24  inches  and  38  inches  in  diameter,  respectively. 
There  are  five  or  six  changes  of  speed,  which  affords  suf- 
ficient variation  to  cover  the  entire  range  of  work  for  which 
the  machines  are  adapted. 


Gardner    Polishing    Lathes 


GARDNER  POLISHING  LATHES 

The  accompanying  illustration  shows  four,  under-belt  driven 
ball  bearing  polishing  lathes  built  by  the  Gardner  Machine 
Co.,  Beloit,  Wis.  This  arrangement  is  an  adaptation  of  the 
under-belt  type  of  machines  built  by  this  company,  for  use 
in  places  where  there  is  not  sufficient  head  room  beneath  the 
floor  to  permit  of  the  use  of  the  regular  countershafts.  A 
number  of  machines  can  be  connected  to  the  lineshaft  which 
passes  through  the  base  of  each  machine  near  the  floor.  This 
shaft  runs  in  ball  bearings  and  carries  a  driving  pulley  within 
the  base  of  each  machine  which  is  connected  to  the  spindle 
pulley  by  means  of  a  slack  belt.  By  pushing  down  a  lever  at 
the  front  of  the  machine  an  idler  pulley,  which  is  mounted 

on  ball  bearings,  is 
forced  against  the 
belt,  thereby  taking 
up  the  slack.  To 
stop  the  machine, 
it  is  simply  neces- 
sary to  raise  the 
lever.  A  metal  cov- 
er on  top  of  the  ma- 
chine  completely 
encloses  the  spindle 
pulley  and  belt ; 
and  it  is  the  gen- 
eral practice  to  cov- 
er the  lineshaft 
which  drives  this 
type      of      installa- 

th    Under-belt    Drive  tion. 


BRISTOL  FILLISTER-HEAD   SCREWS 
WITH   SOCKET   HEADS 

The  fillister-head  screws  with  socket  heads,  which  are 
shown  in  the  accompanying  illustration,  have  recently  been 
placed  on  the  market  by  the  Bristol  Co.,  Waterbury,  Conn. 
Reference  to  the  illustration  will  make  it  evident  that  these 
fillister-head  screws  have  heads  which  are  provided  with 
sockets   instead  of  having  the   usual  form   of  slot  to  receive 


Wilhelm  Piston  Eing  Remover 


Bristol  Fillister-head  Screws  with  Safety  Socket  Heads 
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a  screwdriver.  With  the  wrench  employed  to  turn  the 
screws,  a  very  tight  grip  can  be  obtained;  and  the  socket  has 
the  same  dovetail  feature  as  the  safety  set-screws  of  this 
company's  manufacture.  The  screws  are  made  with  U.  S. 
standard  threads,  but  they  can  be  furnished  to  order  with  V- 
threads  or  any  special  form  of  thread  which  may  be  required. 
They  are  made  in  sizes  ranging  from  %  inch  to  6  inches  in 
length;  and  with  diameters  ranging  from  %  to  %  inch. 


OANEDY-OTTO   RADIAL  DRILL 

In  the  July,  1914,  number  of  Maciii.nery,  the  No.  50  post 
type  radial  drill  built  by  the  Canedy-Otto  Mfg.  Co.,  Chicago 
Heights,  III.,  was  illustrated  and  described.  Since  the  ap- 
pearance of  the  description  referred  to,  a  machine  of  quite 
similar  design,  which  is  known  as  the  Canedy-Otto  No.  51 
post  type  radial  drill,  has  been  developed.  The  design  of 
this  machine  is  similar  to  that  of  the  No.  50  except  that  it 
is  provided  with  power  feed  and  a  quick  return  lever  which 
serves  as  a  pilot  wheel  to  move  the  spindle.  Four  changes 
of    feed    are    available,   any    of   which    may   be    instantly   ob- 


Cancdy-Otto    No.    61    Post    Radial   Drill    with    Power    Feed 

tained.     The  No.  51  machine  is  built  in  two  sizes,  one  of 
which  has  a  2%-foot  arm  and  the  other  a  SVi-foot  arm. 


"DETROIT  SPECIAL"   TWIST   DRILL 

The  Detroit  Twist  Drill  Co.,  G00-fil2  Fort  St.,  Detroit, 
Mich.,  has  added  to  its  line  a  high-speed  steel  twist  drill 
which  is  styled  the  "Detroit  Special."  The  steel  from  which 
this  drill  Is  made  contains  a  high  percentage  of  tungsten  and 
vanadium  which  impart  the  properties  of  toughness  and 
hardness  after  being  subjected  to  a  careful  process  of  heat- 
treatment.  The  distinctive  feature  of  this  drill  is  the  de- 
parture from  common  practice,  which  has  been  made  In  the 
angle  of  twist  of  the  flutes.  One  of  the  Detroit  drills  Is  il- 
lustrated In  Fig.  1;  and  Fig.  2  shows  a  Detroit  drill  and  a 
twist  drill  fluted  according  to  common  practice.  In  the  latter 
illustration,  A-A  represents  the  center  lines  of  the  drills  while 
B~H  and  C'-C  arc  tangent  to  the  flutes  at  the  points  of  the 
drills  and  at  points  near  the  shanks,  rosperllvely.  It  will  be 
seen  that  this  angle  has  been  Increa.ncd  7  degrees,  making  It 
32  defcrees  at  the  point  of  the  "Detroit  Special"  drill,  and  de- 
creasing to  27  degrees  at  a  point  near  the  shnnk. 

The  advantages  which  are  claimed  for  this  drill  resulting 
from  the  change  in  angle  are  a  more  acute  cutting  edge,  and 


Tit.   1.     "Detrotl  gpoclal"   Twlit  Drill 


Fig.    2.     Comparison    of    Fluting   of    "Detroit    Special"    DriU 
and    a    DriU    fluted    according    to    Common    Practice 

as  a  result,  a  reduction  in  the  amount  of  power  required  to 
drive  the  drilll  The  greatest  gain  resulting  from  increasing 
the  angle  of  twist  is  said  to  consist  of  the  improved  cutting 
condition  at  the  center  of  the  drill  close  to  the  web.  Here 
the  angle  corresponding  to  the  rake  of  a  lathe  or  planer  tool 
is  only  a  fraction  of  that  at  the  outside  of  the  drill.  This 
angle  is  indicated  by  EDA  in  Fig.  2;  and  the  angle  at  the 
center  of  the  drill  corresponds  to  the  angle  BDA  at  the  out- 
side. At  the  point  of  the  Detroit  drill,  it  will  be  seen  that 
this  angle  decreases  from  32  degrees  at  the  outside  to  4i-j 
degrees  near  the  web,  while  in  the  drill  of  common  design, 
it  decreases  from  25  degrees  to  3Vj  degrees.  The  more  acute 
angle  of  the  cutting  edge  near  the  web  is  said  to  add  greatly 
to  the  efficiency  of  the  drill. 


HYDRAULIC  SHRAPNEL  BILLET  PIERC- 
ING  PRESS 

The  hydraulic  press  which  is  illustrated  and  described 
herewith  has  recently  been  developed  by  the  Hydraulic  Press 
Mfg.  Co.,  84  Lincoln  Ave.,  Mount  Gilead,  Ohio,  for  piercing 
the  billets  used  in  the  manufacture  of  shrapnel  shells.  It 
will  be  seen  that  this  press  is  of  the  four-rod  inverted  cylin- 
der type.  The  movable  platen  is  guided  in  its  travel  by  four 
bearings  which  work  on  the  strain  rods,  and  these  guides 
limit  both  the  upward 
and  downward  move- 
ment of  the  platen  by 
coming  into  contact 
with  collars  forged  on 
the  strain  rods.  The  ar- 
rangement will  be  clear- 
ly understood  from  the 
illustration,  which 
shows  the  platen  at  the 
extreme  of  its  upward 
movement. 

The  ram  in  tho  main 
cylinder  is  2S  inches  in 
diameter  and  the  maxi- 
mum pressure  capacity 
is  1000  tons.  On  each 
side  of  this  cylinder 
is  a  cylinder  in  which 
a  4-inch  ram  works, 
these  4-inch  rams  being 
provided  for  the  pur- 
pose of  quickly  moving 
the  platen  down  to  the 
work;  and  this  quick 
movement  of  the  platrn 
allows  the  main  cylin- 
der to  be  filled  with 
water  from  a  surgi- 
tank.  When  the  platin 
reaches    the    work,    tli^ 
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pressure  is  instantly  applied  by  a  movement  of  the  operating 
valve  lever  which  admits  the  water  to  the  main  cylinder 
from  the  pressure  line.  On  top  of  the  main  cylinder  there 
is  another  cylinder  in  which  an  S-inch  ram  works,  the  purpose 
of  this  cylinder  and  ram  being  to  return  the  platen  after  the 
pressing  operation  has  been  completed.  Sufficient  pressure 
is  also  obtained  from  this  return  ram  to  strip  the  shell  from 
the  plunger. 

The  die  used  for  the  billet  piercing  operation  is  of 
cylindrical  form  with  the  bottom  closed.  The  plunger  car- 
ried by  the  movable  platen  is  forced  down  into  the  die  con- 
taining the  billet,  and  causes  the  steel  to  flow  upward  into 
the  space  between  the  plunger  and  the  wall  of  the  die.  In 
order  to  withstand  the  severe  strain  to  which  it  is  exposed, 
this  press  is  of  steel  construction  throughout.  The  strain 
rods  are  of  forged  and  heat-treated  steel;  the  heads  and  col- 
lars are  forged  on  the  rods;  and  all  castings  are  of  open- 
hearth  steel.  The  press  has  a  space  under  the  ram  of  84  inches 
and  a  pressing  surface  of  34  by  36  inches  in  size.  The  move- 
ment of  the  platen  is  36  inches. 

The  Hydraulic  Press  Mfg.  Co.  is  also  building  another  press 
of  similar  design  for  use  in  drawing  the  rough  shells  pro- 
duced by  the  piercing  operation  conducted  on  the  machine 
shown  in  the  illustration.  This  press  has  just  one-half  the 
pressure  capacity  of  the  billet  piercing  press,  i.e.,  500  tons; 
but  the  maximum  pressure  requirement  in  operating  either 
of  the  presses  is  one-half  their  maximum  capacity.  The 
drawing  press  has  a  ram  20  inches  in  diameter;  the  pressing 
surface  is  30  by 
36  inches  in  size 
and  the  maximum 
movement  of  the 
platen  is  48  inch- 
es. As  in  the 
case  of  the  billet 
piercing  press,  a 
return  cylinder  is 
placed  above  and 
two  small  cylin- 
ders at  the  sides 
of  the  main  cylin- 
der, the  small 
cylinders  being 
employed  to  move 
the  pressure 
platen  rapidly 
down  to  the  work. 
The  method  of  operating  the  drawing  press  is  also  similar 
to  that  employed  in  the  billet  piercing  operation. 


Fig.   2.     Opposite  Side  of  Bickford  DriU  Fluting  Machine 
shown   in  Fig.    1 

mechanism  for  providing  the  increase  of  lead  of  the  flutes  of 
the  drill  and  the  corresponding  change  in  angle  of  the  cutting 
lips. 

In  addition  to  the  power  feed,  a  handwheel  is  provided  for 
use  in  setting  up  the  machine.  A  single  turn  of  this  wheel 
causes  the  machine  to  go  through  the  complete  operation  of 
machining  one  flute  in  the  drill.  These  machines  are  in- 
tended to  be  set  up  in  a  row  on  a  bench  with  a  long  trough 
to  receive  the  oil  from  each  machine  and  carry  it  back  to 
the  supply  tank  where  the  pump  is  located.  Each  machine  is 
provided   with   a  pipe   to   carry  the  oil  to  the   cutter  and  a 

guard  which  pre- 
vents the  oil  from 
being  thrown  onto 
the  floor.  In  addi- 
tion to  serving  its 
purpose  as  a  lubri- 
cant, the  oil  car- 
ries away  the 
chips  to  a  strainer 
where  they  are 
separated  from 
the  oil.  These 
machines  are  in- 
tended to  use 
high  -  speed  cut- 
ters, and  have 
a  capacity  of 
thirty  14 -inch 
drills    per    hour. 


Thirty-inch    Geared-head    Lathe    equipped    with   Quick-change    Gear    Bo 


BICKFORD   DRILL  FLUTING    MACHINE 

The  Bickford  Machine  Co.,  Greenfield,  Mass.,  is  now  manu- 
facturing a  machine  for  fluting  twist  drills  in  sizes  up  to  Vj 
Inch  in  diameter.  This  machine  is  fully  automatic  in  opera- 
tion for  both  the  forward  and  return  movements  of  the  car- 
riage, and  the  indexing  of  the  work  ready  to  mill  the  second 
flute  after  the  first  flute  in  the  drill  has  been  milled.  The 
angle  is  constant  between  the  cutter  spindle  and  the  line  of 
travel  of  the  carriage;    and  the  machine  is  equipped  with  a 


RAHN-LARMON  THIRTY-INCH  GEARED 
HEAD   LATHE 

The  30-inch  geared  head  lathe,  which  is  illustrated  and  de- 
scribed herewith,  is  a  recent  product  of  the  Rahn-Larmon 
Co.,  Cincinnati,  Ohio.  The  geared  head  of  this  machine  pro- 
vides nine  spindle  speeds,  ranging  from  4  to  300  revolutions 
per  minute,  the  changes  being  obtained  by  means  of  a  sliding 
clutch  gear.  The  design  is  such  that  no  two  speeds  can  be 
engaged  simultaneously.  The  headstock  is  heavily  con- 
structed with  bronze  spindle  bearings  and  all  gears  are  of 
steel.  The  gears  are  direct-connected  to  the  spindle,  making 
a  powerful  construction.  All  gears  are  entirely  covered,  but 
are  easily  accessible  for  oiling.  These  lathes  are  made  to 
swing  28,  30,  and  32  inches;  and  a  quick-change  gear  box 
can  be  furnished,  as  shown  in  the  accompanying  illustration. 
*     *     * 

CORRECTION 
The  references  in  the  descriptive  article  on  J.  H.  Williams 
&  Co.'s  tool-holders  in  March  Machinery  contain  some  state- 
ments about  other  tool-holders  which  it  is  contrary  to 
Machinery's  editorial  policy  to  make,  and  which  should  not 
have  been  published.  Our  rule  is  to  describe  tools  and  ap- 
pliances illustrated  in  these  columns  without  expressing  any 
opinion  in  regard  to  the  merits  or  demerits  of  competing 
articles,  and  the  statements  referred  to  are  a  regrettable  de- 
parture from  that  rule. 
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NEW  MACHINERY  AND  TOOLS  NOTES 

Flexible  Hacksaw  Blade:  E.  C.  Atkins  &  Co.,  Indianapolis, 
Ind.  A  flexible  hacksaw  blade  which  may  be  twisted  into  a 
coil  1  inch  in  diameter  without  breaking.  It  is  claimed  that 
after  such  treatment  the  blade  can  be  straightened  out  and 
used  with  satisfactory  results. 

Horizontal  Forcing  Press:  Hydraulic  Press  Mfg.  Co.,  84 
Lincoln  Ave..  Mount  Uilead,  Ohio.  A  horizontal  hydraulic 
press  capable  of  exerting  pressures  up  to  35  tons.  The  table 
is  IS  inches  wide  by  62  inches  long;  and  the  ram  is  6  inches 
in  diameter  with  a  stroke  of  15  inches. 

Numbering  Machine:  American  Numbering  Machine  Co., 
224  Shepard  Ave.,  Brooklyn,  N.  Y.  This  machine  is  adapted 
for  stamping  numbers  on  such  products  as  keys,  locks,  re- 
volvers, metal  tags.  etc.  The  machine  can  also  be  used  on 
wood,  leather  or  fiber  or  any  other  hard  material. 

Disk  Grinder:  Modern  Pattern  &  Machine  Co.,  Detroit, 
Mich.  A  double  wheel  patternmaker's  grinder  in  which  the 
work-tables  may  be  set  at  any  required  angle,  and  compound 
angles  are  readily  obtainable.  The  tables  are  adjusted  by 
handwheels  and  provided  with  gages  for  use  in  making  the 
required  angular  setting. 

Storage  Battery  Crane  Truck:  Atlas  Car  &  Mfg.  Co., 
Cleveland.  Ohio.  This  crane  truck  is  adapted  for  carrying 
heavy  parts  in  industrial  plants.  The  truck  is  equipped  with 
rubber  tired  wheels,  and  the  wheel  base  is  short  so  that  the 
truck  may  be  easily  turned  in  confined  spaces.  The  crane 
has  a  radius  of  4  feet  and  a  lifting  capacity  of  2000  pounds. 

Rivet  Spinning  Machine:  Fred  J.  Swaine  Mfg.  Co.,  St. 
Louis.  Mo.  A  machine  particularly  adapted  for  spinning 
down  the  rivets  on  stove  drums,  bodies  and  other  parts.  No 
vertical  movement  of  the  spindle  is  provided,  the  work  being 
fed  up  to  the  spindle  by  means  of  a  foot  treadle  which  raises 
the  work-table.  In  this  way  both  the  operator's  hands  are 
free  at  all  times. 

Portable  Cylinder  Grinding  Machine:  Boxill  &  Bruel,  112 
E.  4th  St.,  Cincinnati,  Ohio.  This  machine  is  intended  to 
true  up  the  inside  of  gas  engine  cylinders — particularly  to 
remedy  damage  done  by  the  piston  and  piston  rings  in 
wearing  one  half  of  the  cylinder  more  than  the  other  half. 
This  portable  machine  provides  for  doing  work  formerly  done 
on  the  lathe  or  boring  mill. 

Screw  Driving  Machine:  Reynolds  Pattern  &  Machine  Co., 
Moline,  111.  This  is  a  large  machine  adapted  for  driving 
screws  that  are  located  in  straight  lines.  It  is  equipped  with 
two  spindles.  The  screws  are  thrown  into  hoppers  at  the 
top  of  the  machine  from  which  they  enter  magazines  that 
arrange  the  screws  in  the  required  position  and  deliver 
them  to  the  spindles  of  the  machine. 

Polishing  Machine:  John  C.  Blevney,  209  Parkhurst  St., 
Newark,  N.  J.  A  two-belt  rotary  polishing  machine  adapted 
for  automatically  finishing  hardware  specialties  and  other 
small  parts.  The  general  principle  of  the  machine  is  the 
same  as  that  of  the  Blevney  tube  polishing  machine  except 
that  in  the  present  machine  two  belts  are  employed,  one  for 
roughing  and  the  other  for  finishing. 

Hardness  Testing  Machine:  Pittsburg  Instrument  &  Ma- 
chine Co.,  Pittsburg,  Pa.  A  hydraulic  machine  for  testing 
the  hardness  of  steel  by  the  Brinell  method.  Until  the  out- 
break of  the  European  war  made  deliveries  uncertain,  ma- 
chines for  this  purpose  were  largely  imported.  The  present 
machine  has  been  developed  to  meet  the  demand  for  an 
American  made  equipment  for  this  purpose. 

Open-side  Planer:  Cleveland  Planer  Works.  3150-3162 
Superior  Ave.,  Cleveland.  Ohio.  A  26-Inch  machine  of  the 
open-side  type.  The  drive  Is  of  the  spur  and  bevel  gear 
type,  power  being  provided  from  a  countershaft  secured  to 
the  top  of  the  machine.  Motor  drive  can  be  applied  If  de- 
.slred.  The  machine  has  a  cutting  speed  of  30  to  50  feet 
per  minute  and  a  return  speed  ratio  of  3  to  1. 

Drilling  Stand:  Standard  Electric  Tool  Co.,  Cincinnati, 
Ohio.  This  drilling  stand  Is  used  In  connection  with  the 
high-power  portable  electric  screw  feed  drills  of  this  com- 
pany's manufacture.  The  stand  la  made  in  two  sizes  adapted 
for  .lupportlng  drills  with  rapacities  from  '^^  to  %  Inch,  and 
from  %  to  1'/,  Inch,  respectively.  The  weight  of  the  smaller 
stand   Is  CO  pounds  and  of  the  larger  stand  75  pounds. 

Metal  Cutting  Band  Saw:  E.  B.  Bron.ion  &  Co.,  Blue 
Island.  III.  This  machine  la  equipped  with  a  carriage  which 
runs  on  ball  bearings;  and  gravity  feed  la  employed.  The 
Idle  side  of  the  blade  runs  bark  through  the  cut  Immediately 
behind  the  working  aide  of  the  blade,  thus  enabling  the  ma 
chine  to  be  employed  for  rutting  plerea  of  any  length.  The 
rapacity  Is  for  sections  up  to  16  by   16  Inches  In   size. 

Drawing  Press:  Conanlldnted  Preaa  &  Tool  Co.  Hnatlnga. 
MIrh.  In  thiB  machine  the  functions  of  nn  Independent 
double-acting  press  are  rnmblned  with  the  operations  of  a 
Ringlc-acting  preaa  by  means  of  two  plungers  and  a  revolving 
dial  carrier  which  automatically  transfers  the  work  from 
one  plunger  to  the  other      The  entire  mechanism   la  carried 


by  a  single  frame,  and  machines  of  this  type  are  built  in 
seven  sizes. 

Cofd-rolling  Mill:  United  Engineering  &  Foundry  Co., 
Pittsburg,  Pa.  A  cold-rolling  mill  for  the  production  of  cold- 
rolled  steel,  copper,  brass,  aluminum,  zinc,  etc.  Two  of 
these  mills  were  built,  one  with  12-inch  and  the  other  with 
20-inch  rolls.  A  point  of  interest  in  connection  with  these 
machines  Is  that  they  have  been  developed  to  meet  the  de- 
mand for  a  class  of  equipment  which  has.  until  recently, 
been  filled  by  German  machinery  manufacturers. 

Quintuple  Punching  and  Shearing  Machine:  Joseph  T. 
Ryerson  &  Son,  Chicago,  111.  This  machine  is  designed  to 
perform  punching,  shearing  and  notching  operations  with- 
out requiring  any  change  of  adjustments.  It  is  claimed  that 
it  will  handle  work  for  which  five  separate  machines  are 
commonly  employed — hence  the  name  "quintuple"  punching 
and  shearing  machine.  It  is  designed  for  operations  per- 
formed on  plates,  bars,  angles,  tees,  I-beams  and  channels. 

Duplex  Cold  Saw:  Earle  Gear  &  Machine  Co.,  Stenton  and 
Wyoming  Aves.,  Philadelphia,  Pa.  The  term  "duplex"  has 
been  applied  to  this  saw  because  the  blade  Is  driven  by  two 
sprockets,  the  teeth  of  which  enter  holes  in  the  saw  blade. 
This  machine  is  intended  to  cut  those  classes  of  work  which 
are  too  large  to  be  handled  on  the  "simplex"  cold  saw  of  this 
company's  manufacture.  The  work  is  held  stationary  and 
the  saw  traversed  up  to  it.  Control  of  the  feed  Is  obtained 
through  a  gear-box  of  the  selective  automobile  transmission 
type,  six  rates  of  feed  being  available  which  range  from  % 
to  lYi  inch  per  minute. 

Drill  Grinding  Machine:  F.  E.  Wells  &  Son  Co.,  Green- 
field, Mass.  A  line  of  drill  grinding  machines  which  are  built 
in  three  types.  The  head  and  grinding  fixture  of  all  types 
are  the  same,  but  in  one  machine  the  head  is  mounted  on 
a  plain  column  and  driven  from  an  independent  overhead 
countershaft.  In  another  type,  the  countershaft  is  attached 
to  the  column  of  the  machine  and  belted  direct  to  the  line- 
shaft;  while  in  the  third  machine,  the  drive  is  provided  by 
an  individual  motor,  the  belt  being  carried  up  inside  the 
column.  The  spindle  is  equipped  witli  a  6-inch  cup-wheel 
at  one  end  and  a  6-inch  wheel  at  the  opposite  end. 

Three  Projectile  Making  Machines:  Niles-Bement-Pond 
Co.,  Ill  Broadway,  New  York  City.  The  first  of  these  ma- 
chines consists  of  a  projectile  boring  lathe  which  is  of  ex- 
ceptionally rigid  construction  and  provided  with  ample 
power  for  heavy  work.  This  machine  is  used  for  rough-  and 
finish-boring  operations  on  projectiles  from  6  to  14  inches  in 
diameter.  The  second  machine  referred  to  is  a  hydraulic 
press  built  in  sizes  with  capacities  varying  from  50  to  1000 
tons.  This  press  is  of  the  four-post  inverted  cylinder  t>'pe 
with  the  cylinder  in  the  upper  platen;  the  piston  is  attached 
to  the  middle  platen  and  the  lower  plafen  is  stationary. 
The  third  machine  is  a  lathe  particularly  adapted  for  turn- 
ing projectiles  up  to  10  inches  in  diameter.  This  machine  Is 
adapted  for  rough-  and  finish-turning  and  is  built  in  20-  and 
24-Inch  sizes. 

LABOR  CONDITIONS   ABROAD 

Advices  from  Great  Britain  and  Germany  indicate  that  the 
heavy  drain  of  men  for  the  armies  is  seriously  affecting  labor 
conditions  in  the  metal  working  Industries  in  both  countries. 
From  England  a  correspondent  writes  us:  "It  is  no  exaggera- 
tion to  say  that  machine  tools  are  practically  unobtainable 
under  five  or  six  months'  delivery,  and  nearly  every  manu- 
facturer whose  plant  is  adaptable  to  shell  turning  is  engaged 
in  the  manufacture  of  shells  for  the  government.  The  great 
necessity  at  present  with  our  manufacturers  is  men  and  ma- 
terials, and  in  fact  the  labor  question  has  become  a  most  seri- 
ous item,  some  of  the  larger  firms  who  are  engaged  on  govern- 
ment work  having  made  special  representation  to  the  govern- 
ment to  have  men  sent  back  from  the  front  to  work  in  the 
shops,  and  this  request  has  been  granted  where  government 
work  has  been  delayed  owing  to  the  shortage  of  labor." 

A  German  correspondent  writes:  "It  Is  almost  lmpos.«lble 
to  obtain  either  trained  or  untrained  workmen,  and  In  many 
trades.  Including  machine  shops,  women  work  at  milling  ma- 
chines and  lathes,  because  of  the  lack  of  men.  There  is  no 
unemployment.  There  are,  of  course,  unemployed,  but  who- 
ever is  unemployed  In  Germany  today  Is  so  because  he  does 
not  want  to  work." 

•     •     * 

Germany  has  supplied  Spain  with  most  of  the  electrical 
machinery  and  appliances  used  in  that  country.  On  account 
of  the  present  war,  there  Is  a  shortage  of  electrical  supplies 
In  Spain  and  a  market  Is  opened  In  that  country  that  has 
been  for  many  years  practically  closed  to  American  manu- 
facturers of  electrical  machinery  and  devices. 
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A  DANGER  IN  WAR   ORDERS 

The  great  volume  of  machine  tool  orders  placed  in  this 
country  by  foreign  dealers  has  obscured  the  danger  to  our 
manufacturers  of  a  wholesale  cancellation  of  such  orders  if 
the  war  ends  suddenly.  All  retain  a  vivid  recollection 
of  their  experience  in  1907,  when  orders  amounting  to  hun- 
dreds of  thousands  of  dollars  were  cancelled  without  any 
notice  or  recourse,  except  a  law  suit,  which  no  manufacturer 
wishes  to  undertake  with  his  dealers;  and  the  present  situa- 
tion is  more  complicated  than  in  1907  on  account  of  the 
delays  in  shipping,  which  now  run  into  months,  and  may 
mean  the  tying  up  for  extended  periods  of  large  amounts 
of  money  in  machine  tools  and  other  material,  and  resulting 
misunderstanding  between  buyer  and  seller. 

One  or  two  manufacturers  ask  for  one-third  cash  with  the 
order  and  the  balance  against  inland  bills  of  lading,  the 
buyer  retaining  the  right  to  cancel  his  order  if  the  machines 
are  not  shipped  on  the  .date  agreed,  and  the  seller  being 
subject  to  a  small  penalty.  Other  manufacturers  ask  for  a 
confirmed  bank  credit  in  New  York,  available  for  payment 
of  invoices  on  receipt  of  inland  bills  of  lading.  These  terms 
seem  rigorous,  but  are  of  course  intended  to  apply  only 
while  present  abnormal  conditions  exist.  Some  action  by 
our  manufacturers  is  necessary  for  their  own  protection,  and 
it  seems  advisable  that  a  general  policy  be  agreed  on  so  that 
the  risk  may  be  passed  on  to  the  "ultimate  consumer,"  rather 
than  to  be  saddled  on  either  the  manufacturer  or  the  dealer. 
Many  of  the  machine  tools  required  for  the  production  of  war 
material  are  of  such  sizes  that  they  are  almost  unsalable 
except  for  that  purpose.  Of  one  such  size  an  extensive  lathe 
builder  said  he  had  previously  sold  only  three  in,  more  than 
a  year.  The  writer  remembers  to  have  seen  in  the  stock 
of  a  Cincinnati  manufacturer  some  odd  size  lathes  which 
had  been  held  for  seven  years.  Whether  they  are  there  now 
or  not  we  don't  know — ^but  hope  not. 

Machine  tool  builders  are  obliged  to  place  orders  for  ma- 
terial from  four  to  six  months  ahead,  and  such  orders  cannot 
be  cancelled  as  is  the  case  with  orders  from  their  dealers; 
so  that  if  the  war  came  to  a  sudden  end,  the  wholesale 
cancellation  of  orders  and  the  obligation  to  pay  for  material 
ordered  might  involve  some  manufacturers  in  serious  financial 
diflSculty.  Certainly  it  would  leave  them  with  an  unsalable 
stock  and  vanished  profits. 

The  sales  of  American  machine  tools  have  run  into  figures 
that  are  almost  incredible.  One  lathe  manufacturer,  who 
enjoys  a  reputation  for  conservatism,  figured  up  that  orders 
for  about  5200  lathes  had  been  placed  in  Cincinnati  alone 
during  the  months  of  December,  January,  February  and 
March.  A  number  of  machine  tool  builders  are  sold  up  to 
August,  and  some  as  far  as  October.  One  large  Eastern  con- 
cern has  enough  orders  on  its  books  to  run  for  nearly  a  year. 
The  speeding-up  of  an  organization  to  produce  such  a  volume 
of  business  at  a  profit,  and  to  turn  out  good  work,  neces- 
sitates a  gradual  extension  which  requires  time  as  well  as 
money,  and  involves  many  other  factors  that  cost  money. 
The  sudden  stoppage  of  an  enterprise  under  such  momentum 
represents  more  loss  than  simply  that  of  the  unfinished 
stock  on  hand  and  the  obligations  for  material  required  for 
four  to  six  months'  work. 

A  well  informed  French  machine  tool  dealer  was  asked 
recently  if  the  cessation  of  the  war  would  result  in  throwing 
a  large  'number  of  machine  tools  on  the  foreign  market,  and 
he  expressed  the  opinion  that  it  would  not.  A  large  pro- 
portion of  the  machines  now  being  sold  for  war  purposes 
have  been  bought  for  government  arsenals,  and  will  of  course 
be  retained  by  them,  especially  in  France  where  such  plants 
have  for  years  greatly  needed  up-to-date  equipment.  Other 
machine  tools  have  been  sold  to  manufacturers  of  automobiles 
and  various  material  for  war  purposes;  but  as  Europe  will 
be  stripped  of  automobiles  at  the  close  of  the  war,  such  plants 
will  readily  find  plenty  of  business.  This  encouraging  view 
of  future  European  conditions  seems  a  reasonable  one,  and 
augurs  a  continuation  of  our  export  trade  after  the  close  of  the 
war,  especially  in  machines  which  have  not  been  used  for  the 
production  of  war  material,  because  many  of  the  plants  will 
require  tools  that  are  not  now  being  bought,  to  balance  their 
equipment. 


DRILLING  COTTER  PIN   HOLES 

An  outfit  for  drilling  cotter  pin  holes  is  shown  in  the  ac- 
companying illustration.  It  consists  of  the  "Avey"  No.  2% 
automatic  drilling  machine  equipped  with  quick-acting  jigs  for 
holding  the  rods  or  bolts  in  which  the  holes  are  to  be  drilled. 
The  machine  is  of  the  regular  type  built  by  the  Cincinnati 
Pulley  Machinery  Co.,  Cincinnati,  Ohio,  which  was  illustrated 
and  described  in  Machinery  for  December,  1914.  It  is  pro- 
vided with  automatic,  semi-automatic  or  hand  feed,  any  of 
which  may  be  used  according  to  the  nature  of  the  work  which 
is  being  handled  on  the  machine.  In  drilling  cotter  pin  holes 
with  the  equipment  which  forms  the  subject  of  this  article, 
the  automatic  feed  is  employed.  The  spindle  feeds  down  to 
the  required  depth;  it  is  then  automatically  returned  to  the 
top  of  the  stroke,  when  it  is  once  more  automatically  re- 
versed to  perform  the  next  drilling  operation,  this  cycle  being 
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quipped  for  driUing  Cotter     Pin  Holes 


repeated  indefinitely.  The  position  of  the  stop  collar  on  the 
spindle  sleeve  can  be  adjusted  to  regulate  the  point  at  which 
reversal  takes  place  at  the  top  of  the  stroke.  This  is  very 
convenient  in  adapting  the  machine  for  different  classes  of 
drilling,  as  the  distance  which  the  spindle  is  required  to  feed 
down  before  the  drill  engages  the  work  enables  the  time  be- 
tween the  successive  drilling  operations  to  be  regulated  so 
that  the  operator  has  just  enough  time  to  keep  all  of  the 
fixtures  on  the  machine  loaded  and  all  spindles  working  to 
their  full  capacity. 

The  jigs  used  for  drilling  cotter  pins  on  this  machine 
have  a  capacity  for  rods  or  bolts  from  %  to  2  inches  in  di- 
ameter and  from  1  to  30  inches  in  length.  Reference  to  the 
illustration  will  show  that  the  supports  for  the  work  are 
adjustable  on  the  bases  of  the  fixtures,  and  when  the  cotter 
pin  holes  in  bolts  are  required  to  be  at  a  specified  distance 
from  the  under  side  of  the  head,  the  supports  serve  the  ad- 
ditional purpose  of  gages  for  locating  the  work.  When  it  is 
required  to  have  the  holes  located  at  a  specified  distance  from 
the  opposite  end  of  the  bolt  to  the  head,  the  work  is  located 
in  the  jigs  by  means  of  screws  that  are  provided  for  this 
purpose. 

The  handles  shown  in  an  inclined  position  are  used  for  actu- 
ating the  vise  jaws  which  hold  the  work  while  it  is  being 
drilled.  These  handles  are  connected  to  double-threaded 
screws  by  means  of  ratchets  so  that  the  operating  position  of 
the  handles  is  always  above  the  horizontal.  The  pin  wheels 
on  the  end  of  the  screws  are  used  for  setting  the  jaws  to  ac- 
commodate work  of  various  diameters;  and  the  supports 
which  hold  the  drill  bushings  are  also  provided  with  vertical 
adjustment  for  work  of  different  sizes,  so  that  the  bottoms 
of  the  bushings  are  always  close  to  the  work.  The  problems 
of  lubrication  and  the  disposal  of  drill  chips  have  been  worked 
out  in  a  very  satisfactory  manner  by  having  the  lubricant 
supplied  to  each  drill  through  the  fixture  and  delivered 
directly  to  the  point  of  the  drill,  where  it  serves  the  double 
purpose  of  lubricating  the  tool  and  washing  away  the  drill 
chips,  without  giving  any  trouble  through  the  splashing  of 
oil  onto  the  floor.  The  average  rate  of  production  on  %-inch 
bolts  with  5/32-inch  cotter  pin  holes  drilled  through  them  is 
450  per  hour. 
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SWEEP-MILLING  AND   SHAVING   OPERA- 
TIONS  ON  PISTOL  FRAMES 

The  rough  drop-forging  for  the  frame  of  a  Savage  auto- 
matic pistol  is  shown  to  the  left  in  Fig.  1.  and  a  completed 
frame,  to  the  right.  This  rough  forging  weighs  two  pounds 
two  ounces,  whereas  the  weight  of  the  finished  frame  is  only 


Fir.  1. 

seven  ounces,  and  the  total  number  of  operations  on  this  part 
is  sixty-five.  As  many  of  the  surfaces  must  be  machined  ac- 
curately with  relation  to  each  other,  it  is  necessary  to  pro- 
vide some  means  of  locating  the  frame  in  the  different  fix- 
tures. The  simple  and  yet  ingenious  way  in  which  this  frame 
is  machined  at  the  factory  of  the  Savage  Arms  Co.,  Utica, 
X.  Y.,  so  as  to  provide  fixed  locating  points  for  all  important 
operations,  is  worthy  of  note,  and  the  same  general  principle 
can  doubtless  be  applied  in  locating  other  classes  of  work. 

The  plain  side  of  the  rough  drop-forgin'g'and'  the  top  edge 
are  milled  first,  and  then  the  side  illustrated  to  the  left  in 
Fig.  1 — which,  as  will  be  seen,  is  provided  wth  two  circular 
bosses.  Heavy-duty  vertical  drilling  machines  equipped  with 
face  mills  are  used  for  this  work.  The  machine  for  sweep- 
milling  the  plain  side  has  a  large  face  cutter  with  radial 
teeth  extending  in  to  the  center,  and  two  frames  are  machined 
simultaneously  by  simply  feeding  the  cutter  downward  against 
the  work.  The  forgings  are  not  clamped  to  the  table  but  are 
prevented  from  revolving  with  the  cutter  by  pins  in  the  base 
of  the  fixture,  which  pass  up  through  the  handle  and  trigger 
openings. 

After  the  plain  sides  are  milled,  the  frames  A  and  A,  are 
placed  on  another  vertical  drilling  machine  in  the  position  in- 
dicated by  the  plan  view.  Fig.  3.  As  will  be  seen,  the  two 
forgings  are  located  so  that  the  bosses  C  are  nearly  opposite 
and  in  the  center  of  the  machine  table,  and  the  work  is 
clamped  between  two  jaws  by  a  screw  operated  by  handle  B. 
The  face  cutter  used  for  this  operation  has  an  opening  in 
the  center  to  clear  the  two  central  bosses  C,  and  also  an 
annular  groove  to  clear  the  outer  bosses  D.  The  milling  opera- 
tion is  done  very  rapidly,  as  it  is  simply  necessary  to  feed  the 
revolving  cutter  down  against  the  work,  thus  sweep-milling 
the  sides  of  both  frames  at  once.  When  the  cutter  is  lowered 
to  the  working  position,  it  enters  between  four  close-fitting 
lug."  E  which  have  circular  faces  that  conform  to  the  curva- 
ture of  the  cutter  head.  These  lugs  support  the  cutter-head 
and  spindle  against  lateral  thrust  and  make  it  possible  to  do 
the  rough-milling  rapidly.     A  rough   unfinished   ridge  is  left 


opposite  each  boss  D  (as  indicated  by  the  shaded  areas)  and 
there  is  also  an  unfinished  surface  surrounding  each  central 
boss  C.  These  unfinished  ridges  are  removed  by  a  combined 
hollow  mill  and  face  cutter,  which  is  afterward  used  to  finish 
the  bosses  to  the  required  diameter. 

When  the  sides  of  the  frame  have  been  milled,  the  various 
profiling,  drilling,  and  milling  operations  are  performed,  and 
for  practically  every  operation  the  two  bosses  on  the  side  of 
the  frame  enter  close-fitting  holes  in  the  jigs  or  fixtures  and 
thus  locate  the  work.  By  locating  the  frames  exclusively  from 
these  two  points,  errors  which  would  otherwise  accumulate 
are  prevented,  and  a  high  standard  of  accuracy  is  maintained 
between  the  various  surfaces.  When  the  bosses  are  no  longer 
needed,  they  are  milled  or  sawed  off  in  a  hand  milling  ma- 
chine. As  they  are  not  in  exactly  the  same  plane  on  the 
finished  frame,  the  latter  is  attached  to  a  sliding  fixture  which, 
after  one  boss  has  been  removed,  is  shitted  in  against  a  stop, 
thus  locating  the  work  for  cutting  off  the  remaining  boss. 
The  provision  of  fixed  locating  points,  such  as  are  formed  by 
these  bosses,  is  particularly  important  for  work  of  this  class, 
because  of  its  irregular  shape,  the  number  of  different  opera- 
tions required,  and  the  necessity  of  producing  accurate  inter- 
changeable parts. 

In  machining  these  pistol  frames,  the  profiler  is  largely 
used.    A  number  of  the  more  interesting  profiling  operations 


Tit.   3.     PUn   View  of  Fixture  with   Two  Pistol  Frimes  In 
Position  for  sweep-milLinr  Sides 

were  described  in  the  November  number  of  Machinery,  In 
an  article  on  "Profiling  Operations  at  Factory  of  Savage  Arms 
Co."  As  those  who  read  this  article  will  recall,  the  ends  of 
the  magazine  opening  in  the  frame  are  profiled  by  means  of 
an  indexing  fixture;  that  is,  after  one  end  Is  milled  to  the 
required  shape  to  a  depth  of  about  ?4  inch,  the  work  and 
fixture  is  revolved  one-half  of  a  revolution,  thus  locating  the 
frame  for  profiling  the  opposite  end  of  the  opening.  The 
method  of  removing  the  metal  between  these  profiled  ends 
to  complete  the  mngazine  opening  is  lllu.^trated  in  Fig.  2. 

A  shaper  is  used  and  the  frame  is  held  In  a  special  fixture 
attached  to  the  shaper  table.  A  plan  view  of  this  fixture  Is 
also  shown  In  Fig.  4.  The  planing  or  shaving  tool  has  two 
cutters  C  and  C,  (Fig.  4),  which  are  not  used  at  the  same 
time,  but  first  on  one  side  of  the  opening  nnd  then  on  the 
other.  Those  cutters  are  attached  to  a  bar  A  which  passei 
through  guides  on  each  side  of  the  work  and  Is  attnohed  to 
the  shaper  head.  The  pistol  frame  Is  located  by  the  two 
circular  bosses  on  the  lower  side  (formed  as  previously  de- 
scribed), which  enter  holes  In  the  fixture,  and  the  frame  Is 
clamped  by  an  upper  bar  li  which  has  an  equalizing  damp  B 
that  bears  against  the  work. 
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The  shaper  takes  a  draw  shaving  cut.  The  work  is  fed 
first  in  one  direction  and  then  the  other,  by  feeding  the  tool- 
slide  F  laterally,  handwheel  L  being  used  for  this  purpose. 
The  stop-nuts  G  and  H,  which  are  on  a  screw  attached  to  the 
cross-slide,  strike  the  stationary  stop  J  and  control  the  width 
of  the  magazine  opening.  When  a  new  frame  is  inserted,  the 
work  is  centered  with  relation  to  the  cutter-bar  by  inserting 
a  swinging  plate  at  K  of  the  required  thickness  between  stop- 
nut  G  and  stop  J,  thus  avoiding  any  danger  of  taking  a  heavy 
cut  and  breaking  the  form  cutter  when  first  starting  the 
shaper,  after  inserting  a  rough  part.  In  order  to  remove  the 
finished  frame  and  insert  another  forging,  the  base  N  of  the 
fixture  is  pulled  back  in  a  direction  parallel  to  the  cutter- 
bar,  so  that  the  frame  can  be  slipped  over  the  end  of  the 
cutter-bar,  which  is  then  out  of  guide  0.  It  might  be  men- 
tioned, incidentally,  that  in  the  Savage  factory  shapers  are 
used  for  a  number  of  shaving  operations  with  formed  cutters 
on  both  rifle  and  pistol  parts,  when  the  surfaces  are  so  located 
that  they  cannot  be  finished  on  milling  machines.  F.  D.  J. 
*     *     * 

BLANKS   FOR   RECTANGULAR   AND 
ELLIPTICAL   SHELLS* 

BY  FRITZ  J.  ■W.  SPARKUHLt 

Considerable  time  and  labor  are  often  involved  in  estab- 
lishing the  proper  blank  dimensions  for  drawn  parts  of 
square,  rectangular,  and  elliptical  shapes,  and  the  writer  be- 
lieves that  many  of  those  who  are  engaged  in  the  manufac- 
ture of  press  tools 
will  be  glad  to 
learn  of  a  simple 
method  of  de- 
termining the  size 
and  shape  of 
blanks  for  drawn 
work  of  this  class. 
Many  formulas 
and  rules  have 
been  published 
for  obtaining  the 
blank  dimensions 
for  round  shells, 
but  little,  if  any, 
information  has 
been  given  on 
finding  the  blanks 
for  rectangular 
or  oval  shells.  It 
is  not  claimed 
that  the  dimen- 
sions obtained  by 
the  methods  to  be 
described  will  be 
absolutely  correct 
or  close  enough 
for  the  final  di- 
mensions of  the  blanking  punch.  However,  they  will  enable 
the  diemaker  to  determine  quickly  the  approximate  shape 
for  the  blank,  and  the  results  will  be  sufficiently  accurate  to 
eliminate  many  trial  drawing  operations. 

Shape  of  Blank  tor  Rectangular  Work 

When  a  rectangular  part  is  to  be  drawn,  it  is  common  prac- 
tice to  cut  out  a  trial  blank  having  a  width  equal  to  the  re- 
quired width  of  the  drawn  part  at  the  bottom  plus  the  height 
of  each  side,  and  a  length  approximately  equal  to  the  length 
of  the  drawn  part  plus  the  height  at  each  end.  The  rec- 
tangular blank  thus  obtained  is  beveled  and  rounded  at  the 
corners  until  by  repeated  trial  "draws"  the  correct  shape  is 
obtained.  The  method  to  be  described  will  make  it  possible  to 
secure  the  required  blank  shape  in  a  more  direct  and  ac- 
curate way. 

When  laying  out  a  blank  by  this  method,  first  draw  a  plan 
view  of  the  finished  shell  or  lines  representing  the  shape  of 


the  work  at  the  bottom,  the  corners  being  given  the  required 
radius,  as  shown  by  the  diagram  A,  Fig.  1.  Next  draw  the 
sides  and  ends,  making  the  length  L  and  the  width  W  equal 
to  the  length  and  width  of  the  drawn  part  minus  twice  the 
radius  r  at  the  corners.  We  now  have  a  blank  that  would  pro- 
duce a  rectangular  piece  without  corners.  To  provide  just 
the  right  amount  of  material  for  the  corners  is  the  chief 
problem,  which  may  readily  be  solved.  The  first  step  is  to 
find  what  blank  diameter  would  be  required  to  draw  a 
cylindrical  shell  having  a  radius  r.  This  diameter  can  be 
obtained  by  the  well-known  formula  D  =  V  d"  +  4(ift,  in 
which  jD  =  blank  diameter;  d  =  diameter  of  drawn  shell; 
and  h  =  height  of  shell.  This  formula  may  be  expressed  as 
a  rule  as  follows:  Multiply  the  diameter  of  the  finished  shell 
by  the  height;  then  multiply  the  product  by  4,  and  add  the 
result  to  the  square  of  the  finished  shell  diameter.  The 
square  root  of  the  sum  equals  the  blank  diameter. 

After  determining  the  diameter  D,  scribe  arcs  at  each  cor- 
ner having  a  radius  R  equal  to  one-half  diameter  D.  The 
outline  of  the  blank  for  the  rectangular  part  is  then  obtained 
by  drawing  curved  lines  between  the  ends  and  the  sides,  as 
indicated  by  the  illustration.  These  curves  should  touch  the 
arcs  R.  The  exact  shape  of  the  curve  depends  somewhat  upon 
the  proportions  of  the  drawn  part,  but  it  can  readily  be  de- 
termined by  drawing  a  few  trial  blanks  in  the  die,  and  mak- 
ing whatever  changes  may  be  necessary  to  secure  a  more 
even  edge  along  the  top  of  the  drawn  part. 

It  will  be  noted  that  the  width  x  at  the  corner  is  consider- 
ably less  than  the 
width  or  height  h 
at  the  side  and, 
at  first  thought, 
one  not  experi- 
enced in  rectangu- 
lar drawing  might 
naturally  sup- 
pose that  there 
would  be  insuf- 
ficient metal  at 
the  corner.  It 
must  be  remem- 
bered, however, 
that  the  stock  in 
passing  through 
the  die  tends  to 
fold  and  wrinkle 
at  the  corners, 
but  as  there  is 
not  enough  space 
between  the  punch 
and  die  to  pre- 
V  e,n  t  wrinkling, 
the  metal  is 
packed  up  or 
"upset"  and  is 
forced   upward. 


Plan  View  of  Attachment  illustrated  in  Tig. 


'  For  a  complete  set  of  blank-diameter  formulas 
various  shapes  see  "Formulas  for  Blank  Diameters 
published    in   the   January   number. 

t  Address;    212  Weequahic  Ave..  Newark.  N.  J. 


thus  increasing  the  height  of  the  corner  so  that  the  upper 
edge  is  about  the  same  height  as  the  sides  and  end.  If  the 
drawn  part  is  quite  narrow  in  proportion  to  the  length,  the 
dimensions  h,  at  the  ends  of  the  blank,  should  be  slightly  less 
than  the  height  required  for  the  work,  because  the  metal 
tends  to  stretch  more  at  the  ends,  thus  increasing  the  height. 
After  laying  out  the  trial  blank,  as  described  in  the  fore- 
going, and  trimming  or  cutting  the  edge  to  conform  with 
the  outline  obtained,  the  shape  of  the  blank  should  be  trans- 
ferred to  another  piece  of  the  same  stock.  The  trial  blank 
is  then  drawn  in  the  die,  and  the  outline  showing  its  shape 
prior  to  the  drawing  operation  serves  as  a  record  and  enables 
the  diemaker  to  see  what  changes  in  the  outline  should  be 
made  in  order  to  secure  a  more  even  edge  along  the  top  of 
the  drawn  rectangular  part.  When  a  blank  of  the  correct 
shape  is  obtained,  it  is  used  in  laying  out  the  blanking  die. 
Of  course  if  the  part  must  be  drawn  quite  deep,  it  is  not 
feasible  to  secure  an  even  edge  along  the  top,  and  the  usual 
practice  is  to  finish  this  edge  by  the  use  of  trimming  shears, 
or  a  separate  trimming  die  in  the  case  of  flanged  work. 
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Blantcs.for  Rectangular  Flant^ed  Shells 
When  a  flange  is  to  be  left  on  a  drawn  rectangular  part, 
the  shape  of  the  blank  may  be  determined  in  practically  the 
same  way  as  described  in  the  foregoing,  except  that  the 
width  of  the  flange  must  be  considered.  Referring  to  Fig.  1, 
the  dimensions  h  and  h,  on  the  flat  blank  are  made  equal  to 
the  height  of  the  drawn  part  plus  the  width  w  of  the  flange 
(se  sketch  B),  whereas,  the  radius  R  at  the  corners  should 
be  established  from  the  formula  for  a  shell  of  radius  r,  hav- 
ing a  flange  corresponding  to  the  width  required.  The 
blank  diameter  for  a  cylindrical  shell  having  a  flange  can  be 
determined  by  the  formula  D=  Vdi'  +  idih,  in  which  D  = 
blank  diameter;  d,  =  diameter  of  the  drawn  shell;  dj  =  di- 
ameter measured  across  the  flange;  and  h  =  height  of  shell. 
After  determining  diameter  D  and  the  corresponding  radius 
R,  the  outline  of  the  blank  is  drawn  the  same  jis  for  a  rec- 
tangular shape  without  the  flange. 

Blanks  (or  Rectangrular  Taperiner  Shells 
If  a  rectangular  part  is  to  have  tapering  or  slanting  sides, 
the  dimensions  h  and  ft,  (see  plan  view  A,  Fig.  1)  should  be 
made  equal  to  the  slant  height  s  or  the  height  measured 
along  the  slanting  surface,  as  indicated  by  the  diagram  C. 
To  determine  the  blank  radius  R  at  the  corners,  find  the 
blank  diameter  for  a  tapering  shell  corresponding  to  the 
size  of  the  corners.  This  diameter  D=  Vd,'+2s  (d, -f-dj), 
in  which  D  =  blank  diameter;  d,  =  diameter  of  drawn  shell 
at  bottom;  d,  =  diameter  at  top;  and  s  =  slant  height.  The 
radius  R  Is  made  equal  to  one-half  D,  and  the  outline  of  the 
blank  is  then  drawn  as  previously  described  for  a  plain 
rectangular  part.  If  the  work  should  have  slanting  sides 
and  a  flange,  the  width  of  the  flange  should,  of  course,  be 
added  to  the  slant  height,  and  radius  R  established  from  the 
formula  for  a  flanged  tapering  shell.  This  formula  is  as 
follows:  D  =  Vdt'  +  2s  (d,  -(-  d,)  +  d^d,',  in  which  D  = 
blank  diameter;  d,  ^  diameter  of  drawn  shell  at  bottom; 
d,  =  diameter  at  top;  d,  =  diameter  across  flange;  and  s  = 
slant  height. 

Blanks  for  Elliptical  Shapes 
The  establishing  of  blanks  for  drawn  parts  of  elliptical  or 
oval  shapes  requires  a  little  more  time  than  laying  out  the 
blanks  for  rectangular  shells.  In  order  to  determine  the 
outline  of  the  blank  for  an  elliptical  shell,  first  lay  out  an 
ellipse  of  the  same  size  as  the  bottom  of  the  drawn  part,  as 
shown  in  Fig.  2.  Then  draw  a  rectangle  abed  and  a  di- 
agonal line  ad.  Next  draw  from  corner  b  a  line  6;;  perpen- 
dicular to  ad;  the  Intersection  of  line  bg  with  the  center  line 
Tx  locates  center  D;  and  the  Intersection  with  center  line  yy 
locates  center  C.  Now  determine  what  blank  radius  R  would 
be  required  for  a  plain  cylindrical  shell  of  radius  Ca  and  a 
height  h;  then  draw  arcs  having  a  radius  R  corresponding 


Fig.  2.     Method  of  laying  out  Blanks  for  Parts  of  Elliptical  fltaape 


to  the  blank  radius  from  the  centers  C  and  C,.  In  a  similar 
manner  determine  the  blank  radius  r  for  a  plain  cylindrical 
shell  of  radius  Dd  and  height  h.  Then  draw  an  arc  having 
a  radius  r  and  also  an  arc  r,  at  the  opposite  end. 

We  now  have  the  major  or  longer  axis  L  and  the  minor 
or  shorter  axis  W  of  the  elliptical  blank.  The  ellipse  repre- 
senting the  outline  of  the  blank  is  then  drawn  through 
points  located  by  the  well-known  method  partially  illustrated 
by  the  dotted  lines.  The  method  is  briefly  as  follows:  Two 
circles  are  first  described  with  c  as  a  center  and  W  and  L  as 
diameters.  A  number  of  radial  lines  are  than  drawn  from 
center  c,  and  from  the  points  at  which  these  lines  intersect 
the  inner  and  outer  circles,  horizontal  and  vertical  lines 
are  drawn,  as  shown.  The  intersections  of  these  horizontal 
and  vertical  lines  are  points  on  the  curve  of  the  ellipse,  which 
is  then  traced  through  these  points  and  represents  the  re- 
quired outline  for  the  blank. 

If  an  elliptical  part  is  to  have  a  flange,  the  blank  radii 
R  and  r  are  found  for  round  shells  having  a  flange  of  what- 
ever width  may  be  required.  The  ellipse  is  then  constructed 
as  described  in  the  foregoing.  Similarly.  If  a  blank  for  an 
elliptical  part  having  slanting  sides  is  required,  the  blank 
radii  R  and  r  are  found  for  tapering  shells  by  the  formula 
previously  given. 

By  following  the  methods  described  in  this  article,  anyone 
engaged  in  this  work  should  be  able  to  lay  out,  in  a  com- 
paratively short  time,  a  blank  which  will  have  approxi- 
mately the  correct  shape.  Of  course  It  is  impossible  to  lay 
out  a  blank  which  will  giye  an  absolutely  even  edge  along 
the  top  of  the  drawn  part,  because  the  shape  will  be  varied 
more  or  less  by  the  surface  condition  of  the  dies  and  the 
physical  properties  of  the  metal  being  drawn. 
•     •     • 

ENTERING  FOREIGN   MARKETS 

As  an  example  of  the  proper  method  of  approaching  export 
trade  on  the  part  of  a  manufacturer,  the  Commerce  Reports 
mention  a  large  plumbing  supply  house  In  the  Middle  West 
hitherto  solely  engaged  in  domestic  business.  The  president 
of  this  company  discussed  first  with  the  Bureau  of  Foreign 
and  Domestic  Commerce  nt  Washington  the  possible  markets 
for  his  products  abroad.  He  followed  up  this  discussion  with 
a  careful  study  of  the  publications  bearing  upon  the  subject, 
and  then  again  visited  the  Washington  ofllce  of  the  buroau 
for  further  Information.  Through  the  assistance  of  a  com- 
mercial organization,  he  then  selected  three  capable  salesmen 
with  previous  experience  In  the  handling  of  trade  In  the 
countries  In  which  he  was  Interested.  These  salesmen  had 
been  put  through  a  thorough  training  for  several  months  In 
the  factories,  salesrooms  and  ofllces  of  the  company,  and 
when  considered  well  acquainted  with  the  product  and 
methods,  they  were  sent  out  to  study  thoir  respective  fields 
and  form  permanent  connections.  Such  careful  preparation 
for  entering  foreign  markets  Is  necessary  In  order  to  meet 
with  success. 
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PERSONALS 

William  Siebenniorgen,  formerly  chief  engineer  of  the  C. 
&  C.  Electric  &  Mfg.  Co.,  Garwood,  N.  J.,  resigned  his  po- 
sition early  in  February. 

W.  C.  Chapman,  for  several  years  connected  with  the 
sales  force  of  the  Philadelphia  office  of  Manning,  Maxwell  &. 
Moore,  Inc.,  has  been  appointed  manager  of  the  Philadelphia 
branch. 

Carlton  R.  Mabley,  for  the  past  five  years  general  man- 
ager of  the  R.  I.  V.  Ball  Bearing  Co.,  has  joined  the  selling 
organization  of  the  S.  K.  F.  Ball  Bearing  Co.,  50  Church  St., 
New  York  City. 

Walter  M.  Wood,  manager  of  the  Boston  branch  of  Manning, 
Maxwell  &  Moore,  Inc.,  has  resigned  on  account  of  ill  health, 
after  fifteen  years'  service.  J.  S.  Wainwright,  formerly  of 
the  Detroit  branch,  has  been  appointed  manager  of  the  Boston 
branch. 

Arthur  E.  Meyer,  formerly  with  the  Toledo  Machine  &  Tool 
Co.,  Toledo,  and  later  in  the  Chicago  oflice  of  the  E.  W.  Bliss 
Co.,  has  resigned,  and  will  open  an  office  in  Chicago  about 
April  1,  as  agent  for  several  lines  of  material  and  equipment 
for  metal-working  plants,  particularly  sheet  metal  and  can 
manufacturing. 

Arthur  C.  Pletz  has  resigned  his  position  as  secretary  and 
general  manager  of  the  Aurora  Tool  Works,  Aurora,  Ind., 
but  will  retain  his  financial  interest  in  the  concern.  Mr. 
Pletz  will  manufacture  a  line  of  machine  tool  specialties,  and 
design,  develop  and  build  special  machinery  and  tools.  He 
will  be  located  at  910  Commercial  Tribune  Bldg.,  Cincinnati, 
Ohio. 

Carl  D.  Wilder,  for  the  past  four  years  chief  tool  designer 
of  the  Norton  Grinding  Co.,  Worcester,  Mass.,  and  formerly 
with  the  United  Shoe  Machinery  Co.  and  the  Bresnahan  Shoe 
Machinery  Co.,  has  opened  an  office  at  26  Brittan  Lane, 
Worcester,  to  do  independent  work  as  a  tool  and  production 
engineer,  designing  tools,  standardizing  output,  increasing 
production  and  installing  systems. 

G.  Burki,  formerly  with  the  E.  L.  Essley  Machinery  Co.  of 
Chicago,  has  acquired  an  interest  in  the  Badger-Packard 
Machinery  Co.  of  Milwaukee,  Wis.  He  has  been  made  vice- 
president  and  will  have  charge  of  the  machinery  end.  Mr. 
Burki  has  had  many  years'  experience  in  the  machinery 
business,  and  is  widely  and  favorably  known,  both  by  manu- 
facturers and  users  of  all  kinds  of  metal-working  and  wood- 
working machinery. 

R.  Stanley  Smith,  chief  engineer  of  the  A.  0.  Smith  Co., 
Milwaukee,  Wis.,  and  designer  of  the  Smith  motor  truck, 
has  resigned  his  position  to  take  up  work  as  a  consulting  en- 
gineer, with  oflSces  in  Detroit,  beginning  May  1.  Besides  his 
work  in  connection  with  the  pressed  steel  frame  and  auto- 
mobile parts  business,  Mr.  Smith  is  well  known  as  the  in- 
ventor of  the  Smith  motor  wheel  which  has  recently  created 
so  much  interest  in  the  bicycle  world. 

E.  R.  Miner,  for  over  two  years  advertising  manager  with 
the  Baird  Machine  Co.,  Bridgeport,  Conn.,  builder  of  wire- 
working  and  special  machinery,  has  resigned  to  become  an 
advertising  specialist  with  office  at  125  E.  23rd  St.,  New 
York  City.  Mr.  Miner  will  handle  the  accounts  of  a  few 
concerns  only,  giving  them  specialized  service.  He  has  had 
experience  in  the  chemical,  paint  and  mechanical  lines,  and 
will  give  his  principal  attention  to  the  latter. 

Walter  C.  Allen  was  elected  president  of  the  Yale  &  Towne 
Mfg.  Co.  at  a  meeting  of  the  directors  in  Stamford,  Conn., 
March  11.  Mr.  Allen  succeeds  Henry  R.  Towne,  who,  on  re- 
tiring after  forty-six  years  in  that  position,  was  made  chair- 
man of  the  board  of  directors.  Mr.  Allen  has  been  employed 
by  the  Yale  &  Towne  Mfg.  Co.  for  the  past  twenty-three 
years,  starting  as  a  laborer  and  advancing  from  one  position 
to  the  next  as  he  demonstrated  his  ability  to  fill  it. 

B.  H.  Bryant,  civil  engineer,  has  returned  from  Guatemala, 
Salvador  and  Honduras,  where  he  has  been  locating  railroad 
lines  as  chief  locating  engineer  of  the  International  Rail- 
ways of  America,  and  is  taking  a  vacation  in  Washington, 
D.  C.  Mr.  Bryant,  who  has  acted  in  the  capacity  of  division 
engineer,  chief  engineer,  construction  engineer  and  general 
superintendent  of  steam  railroads  in  the  United  States, 
Canada,  Mexico,  Brazil  and  South  American  countries  for 
many  years,  is  well  known  among  railroad  men.  He  expects 
to  return  to  active  work  in  the  spring. 
*     *     * 

OBITUARIES 

Charles  A.  Schieren,  founder  of  the  Charles  A.  Schieren 
Co.,  New  York  City,  one  of  the  largest  leather  manufacturing 
concerns  in  the  world,  and  ex-mayor  of  Brooklyn,  died  at  his 
home  in  Brooklyn,  March  10,  aged  seventy-three  years.  Mr. 
Schieren  was  born  in  Diisseldorf,  Germany,  and  came  to 
America  when  fourteen.  He  worked  first  as  a  cigarmaker, 
and  in  1863  went  to  work  in  a  leather  belt  factory.  In  1868, 
with  a  capital  of  only  $1100,  he  founded  the  Charles  A. 
Schieren  Co.    Mr.  Schieren  leaves  four  children. 


Frederick  W.  Tayli 


Frederick  W.  Taylor,  the  well-known  originator  of  the 
modern  scientific  management  movement,  co-discoverer  of 
high-speed  steel  and  past-president  of  the  American  Society 
of  Mechanical  Engineers,  died  at  the  Medico-Chirurgical  Hos- 
pital, Philadelphia,  Pa.,  March  22  of  pneumonia,  aged  fifty- 
nine  years.  Mr.  Taylor  was  born  in  Germantown,  Pa.,  and 
was  prepared  at  the  age  of  eighteen  to  take  a  course  in  Har- 
vard College,  having  taken  a  preparatory  course  in  Phillips- 
Exeter  Academy,  but  his  eyes  gave  out  and  he  had  to  give  up 
study  temporarily.  He  turned  his  attention  to  industrial 
work  and  served  an  apprenticeship  as  patternniaker  in  a 
small  steam  pump  works  in  Philadelphia.  In  order  to  make 
rapid  progress  and  get  special  advantages,  he  worked  for  less 
pay  than  the  other  apprentices,  and  finished  his  apprentice- 
ship, both  as  a  patternniaker  and  a  machinist,  in  four  years. 
When  he  had  finished  his  apprenticeship  in  1S78,  times  were 
so  dull  that  he  could  not  get  work  at  his  trade  so  he  went 
to  work  in  the  machine  shop  of  the  Midvale  Steel  Co.  as  a 
laborer.  He  was  rapidly  promoted,  being  successively  shop 
clerk,  tool-room  foreman,  gang  boss,  assistant  foreman  and 
general  foreman  of  the  machine  shop.  Next  he  became 
master  mechanic  in  charge  of  repairs  and  maintenance  of 
works,  then  chief  draftsman,  and  in  1SS4  chief  engineer  of 
the  works.  Thus,  in  the  short  period  of  six  years,  Mr. 
Taylor  worked  up  from  laborer  to  chief  engineer  of  a  great 
plant.  During  this  busy  period  in  the  employ  of  the  Mid- 
vale  Steel  Co.  he  nevertheless  found  time  to  study  at  home, 
and  soon  after  becoming  chief  engineer  of  the  works  he  felt 
the  need  for  a  more  complete  engineering  education.  In  1880 
he  took  the  engineering  course  of  Stevens  Institute  of  Tech- 
nology, studying  at  night  and  continuing  to  work  ten  hours 
a  day  as  usual.  He  graduated  with  the  degree  of  mechanical 
engineer  in  1883. 

Leaving  the  employ  of  the  Midvale  Steel  Co.  in  1S90,  he 
organized  and  managed  some  pulp  mills,  and  after  accom- 
plishing this  work,  he  devoted  his  time  to  the  organizing  of 
various  manufacturing  establishments.  One  of  Mr.  Taylor's 
most  important  engineering  works  was  the  design  of  a  large 
part  of  the  plant  and  machinery  of  the  Midvale  Steel  Co.,  In- 
cluding a  large  steam  hammer  which  was  built  on  new  and 
original  lines.  His  name  in  the  engineering  world,  however, 
is  chiefly  identified  with  the  systems  of  shop  management 
and  the  Taylor-White  process  of  treating  tool  steel  which  was 
announced  to  the  world  in  1S9S.  High-speed  steel  has  per- 
haps worked  the  greatest  revolution  in  machine  shop  produc- 
tion of  any  discovery  of  recent  times.  Although  Mr.  Taylor 
and  Maunsel  White  were  the  first  to  recognize  the  great 
economic  value  of  tungsten  steel  treated  in  the  manner  pre- 
scribed in  their  patent,  tho  patent,  nevertheless,  was  over- 
thrown in  1909  by  decision  in  a  suit  brought  by  the  Bethlehem 
Steel  Co.  (to  whom  it  had  been  assigned)  against  the  Niles- 
Bement-Pond  Co.  Messrs.  Taylor  and  White  were  awarded 
a  gold  medal  for  the  process  at  the  Paris  Exposition  in  1900, 
and  the  Elliott  Cresson  medal  of  the  Franklin  Institute.  Mr. 
Taylor  patented  about  one  hundred  Inventions  applying  to 
machine  shop  practice,  foundry  work,  concrete  construction, 
etc. 

Mr.  Taylor  was  president  of  the  American  Society  of 
Mechanical  Engineers  in  1905-1906.  He  presented  several 
papers  before  the  society  Including  "On  the  Art  of  Cutting 
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Testing   Index   Worms 
For  B.&S.  Spiral  Heads 


This  is  a  characteristic  example  of  the 
care  exercised  in  the  making  of  B.  &  S. 
Spiral  Heads.  Manufacturing  meth- 
ods may  be  ever  so  efficient,  but  unless  care  is  exercised  to  check  up  the 
results  and  maintain  a  high  standard  of  accuracy  grave  errors  are  likely 
to  appear.  Our  methods  of  manufacturing  this  important  part  of  a  spiral 
head  produce  highly  satisfactory  results,  but  we  take  no  chances  on  pos- 
sible error.    Rigid  inspection  supplements  careful  manufacture. 


The  steel  index  worm  in  every  B.  &  S.  Spiral 
Head  is  carefully  hardened  after  the  threads 
are  cut.  The  threads  are  then  pround  true  to 
form  and  pitch  on  special  machinery  we  have 
developed  for  this  purpose.  The  ground  worms 
are  carefully  tested  with  a  jjear  tooth  vernier 
as  shown  above.  By  these  means  we  secure 
a  worm  that  is  not  only  accurate,  but  per- 
manently so,  which  means  accurate  indexinjj 
and  lonj?  life. 

The  same  care  is  taken  in  making  other  parts 
so  that  the  finished  head  is  reliably  accurate. 


strong  and  rigid  in  construction  and  con- 
venient to  operate. 

A  great  convenience  in  operation  is  the  gradu- 
ated index  sector  by  means  of  which  the  arms 
can  be  set  to  include  any  desired  number  of 
holes  without  counting.  Another  convenience 
when  making  delicate  adjustments  is  the 
radial  and  circumferential  adjustment  of  the 
index  crank.  The  index  pin  can  be  moved 
to  the  nearest  hole  without  disturbing  the 
work,  or  the  work  adju.'ited  without  moving 
the  pin. 


BROWN  &  SHARPE  MFG.  COMPANY, 


.ion    rhamhfr    of    Oomiii»rr» 


OrncZS:     to  V..»7   »t..    Nm   ToTk;   (IM  Th»  Bmini*.    Phlla<1Mphla,    P«.;  JJOnao   Waahlnflnn    nurt..    Chlrago, 
IIMf..    Ilorhr.tpr.    N.    T. :    Room    4I».    fnlTrnittr    Block.    Rrraruai-.    N.    T. 

asraXaEVTATTVEa:     nalnl    Marhlnorr    Oo^   ^lltll^1]r■b.    Pa..    ICrtf.    Pa.;    r«r»7    Marhlnrrj    A    Siim.lT    Co.,    nalllmorr.    Mil.;    B.    A.    Klna»y    Oo., 
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Over  70%  of 

Universal  Milling 

Requires  the 

Spiral  Head 

Hence  it  is  an  important  consideration 
when  the  purchase  of  a  Universal  Milling 
Machine  is  contemplated.  The  type  fur- 
nished with  B.  &  S.  Universal  Milling 
Machines  has  the  advantage  of  being  ar- 
ranged for  rapid,  plain,  and  diffcrentiul 
indexing. 

The  differential  method  of  indexing  per- 
mits of  a  wide  range  of  divisions  with 
little  possibility  of  error.  The  index  crank 
is  moved  in  one  direction  only  as  in  plain 
indexing,  thus  obviating  the  constant 
watchfulness  necessary  in  the  compound 
method.  Three  index  plates  with  the 
change  gears  furnished  give  all  divisions 
from  2  to  382  and  many  beyond. 

The  construction  of  these  Spiral  Heads  is 
very  rigid.  A  heavy  base  and  a  wide  bear- 
ing on  a  large  portion  of  the  circumfer- 
ence make  it  practically  a  solid  piece 
when  clamped,  thus  enabling  resistance 
to  stresses  in  all  directions. 


A  Milling  Machine  that  is 
Equally  Efficient  in  Tool 
Work    and   Manufacturing 

How  does  a  machine  of  that  character  fit  in  with 
your  needs — a  machine  that  can  be  used  on  your 
finest  tool-room  work  or  put  to  work  on  your  shop 
floor  with  results  that  will  satisfy  all  reasonable 
demands. 

Brown  &  Sharpe  Universal  Milling  Machines 
offer  such  a  range  of  possibilities  in  any  shop. 
Whatever  your  work  in  milling  may  be,  there  are 
machines  in  this  extensive  line  for  your  purpose. 
Built  with  both  cone  and  constant  speed  types  of 
drive,  an  important  element — ample  power — is 
well  provided  for.  The  careful  and  permanent 
alignment  of  all  parts,  the  accuracy  and  fineness 
of  all  adjustments,  and  the  ease  with  which  these 
machines  can  be  handled  make  them  indispensable 
in  a  well-equipped  tool-room. 

For  the  shop  that  can  keep  such  a  machine  busy 
on  tool  work  only  part  of  the  time,  the  ample 
power  and  sturdy  construction  allow  of  it  being 
used  to  profitable  advantage  in  manufacturing. 
One  of  these  versatile  machines  will  prove  a  safe 
and  economical  investment  and  a  valuable  addi- 
tion to  your  shop  equipment. 

Write  for  descriptive  literature  and  investigate 
their  possibilities  voiv. 

No.  3  Universal  Milling  Machine 

shown  herewith  is  representative  of  the  line. 
Capacity.  Feeds,  longitudinal,  30".  Transverse 
10".    Vertical  19".   Cone  drive.   All  feeds  automatic. 


PROVIDENCE,  RHODE  ISLAND,  U.S.  A. 

CANADIAN  AGENTS;     The  Cnnadtan   Fairbanks-Morse   Co..   Ltd..   Montreal,  Toronto,  Winnipeg.  Calgary,  Vancouver.  St.  John,  Saskatoon. 
FOBEIGN  AGENTS:     Buck  &   Hickman,   Ltd.,   London.   Birmingham,    Manchester.  Sheflleld,  Glasgow;   P.  G.   Krctschmer  &  Co.,   Frankfort,   a/M.. 
Germany:  V.   Lowoncr,   Copenhagen.   Denmark,   Stockholm,   Sweden,  Olirlstlania.  Norway:  Schuchardt  &  Schutte.  Petrograd,  Russia;  Penwick  FreDs 
&   Co.,    Paris.    France:    I.lege,    Belgium;    Turin,    Italy;    Zurich,    Switnerland;  Barcelona.  Spain;  The  P.   W.  Ilorne  Co.,  Toklo,  Japan;  L.  A.   Vail. 
MeU>ourne,  Australia;   F.  I..  Strong.  Manila,  I*.  1. 
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Metals,"  his  presidential  address  at  the  December  meeting  in 
1906,  which  was  perhaps  the  most  important  paper  ever  pre- 
sented before  the  society.  In  management,  Mr.  Taylor  en- 
deavored to  reduce  to  a  science  the  handling  of  men,  methods 
and  materials.  Scientific  management,  so-called,  is  now  used 
successfully  in   many  large  establishments.     It  is  difficult  to 


say  what  will  be  the  ultimate  effect  of  his  ideas  on  the  in- 
dustrial conditions  of  the  world,  or  how  future  generations 
will  regard  them,  but  he  undoubtedly  succeeded  in  creating 
a  new  conception  of  efficiency  in  the  minds  of  engineers  hav- 
ing to  deal  with  the  problems  of  management  and 
production. 


or    Ibe    Ai 
lociation,     Atlantic 
secretary.     Karpen 


COMING    EVENTS 

April  12-1&. — Anuiial  convention  of  the  National 
Metal  Trnde»  Association.  New  Tork  City.  Hotel 
Astor.  heailquarters.  II.  l>.  Sayre,  secretary, 
Tcnples    Cas    BMg.,    Chlcaeo,    III. 

April    24-11*7   1 iJecona    Efllcleucy    ExiHPsltlon    at 

the  (Jrand  Central  Talace.  New  York  City.  Or- 
ganized by  the  ElBclency  Society,  Inc..  41  Park 
Row.  New  Tork  City. 

Ma7  20-81.— Sprlnir  convention  of  the  National 
.Machine  Tool  Bulldera"  Association  at  Atlantic 
City.  Marlborough  Blenheim  Hotel,  headi|UBrten<. 
Charles  E.  Ilildreth,  general  manager.  Worcester. 
.Mass. 

June  8-11. — Third  annoal  convention  o(  the  Na- 
tional Association  of  Corimration  Schools  at 
Worcester.  Mass.  H.  W.  Dunbar,  general  chair- 
man of  the  convention  committee,  Norton  Co., 
Worcester,    Mass. 

June  Ml.— Annual  convcntio 
Railway  Master  Mechanics  A 
City.  N.  J.  J.  W.  Taylor, 
nidg..   Chicago.   111. 

June  14-16. — Master  Car  Builders'  annual  con- 
vention. Atlantic  City.  N.  J.  J.  W.  Taylor,  secrc 
tary.    Karpen    Bldg..    Chicago,    III. 

Jane  14-17. — Summer  meeting  of  the  Society  of 
Automobile  Engineers  on  board  the  steamer 
•Noronic"  of  the  .Northern  Navigation  Co.,  leav- 
ing Detroit  June  14.  Coker  F.  Clarkson,  secretary, 
1T4.-.   Broadivay.    New    York   City. 

June  19-26. — Annual  convention  of  National 
Graphic  Arts  Eipositlon  in  the  Coliseum,  Chicago, 
III.  Publicity  manager.  A.  D.  V.  Storey,  National 
Exposition    Co.,    200   Fifth   Ave.,    New    York    City. 

July  19-21. — Seventh  annual  convention  of  the 
American  Railway  Tool  Foremen's  Association. 
Chicago,  111.  Hotel  Sherman,  headquarters.  Owen 
1).  Kinsey,  secretary  and  treasurer,  7223  Ridge- 
land   Ave.,   Chicago.    111. 

August  17. — .\nnnal  meeting  of  the  Intematlonnl 
Railroad  Blacksmiths'  Association.  Phlladeliihla. 
Pa.  A.  I..  Woodworth.  secretary-treasurer.  C.  II. 
ic   n.    Railway.    lAma,   Ohio. 

September  9-11. — Swedish  engineering  convention 
in  the  l:nlted  States;  meeting  in  Chicago.  Secrc  . 
tary.  Eastern  organization  committee.  E.  Obcrg. 
18.3  asth  St..  Brooklyn,  N.  Y.;  secretary  Western 
organisation  committee.  C.  G.  AxeU,  601  City  Hall 
Square   BMg.,   Chicago,   lU. 

SOCIETIES,   SCHOOLS    AND 
COLLEGES 

Polytechnic  Institute  of  Brooklyn,  Brooklyn.  N.  V. 
Catalogue  of   the   College  of    Engineering.    19ir.l91fi. 

UniTersit7  of  lUinois,  Urbana.  111.  The  College 
of  Engineering  recently  installed  a  higtiproductlon 
drilling  machine  in  Its  machine  shop,  which  is  to  be 
used  in  a  series  of  tests  on  drilling  In  metals.  It 
la  of  sufflcleni  i>ower  to  drive  high-speed  drills  to 
their  ultimate  ■apaclty.  and  will  feed  through  cast 
Iron  at  the  rale  of  Hfty  three  Inches  per  minute. 
The  machine  is  of  the  all  geared  type,  no  belts 
Iwing  used  for  the  jiower  drive,  and  all  gears  run 
In  a  hath  of  "II.  The  machine  is  driven  by  a  "■-a- 
horsepower  motor. 

VaiTeraity  of  Wisconsin,  Madison,  Wis.,  has  pre- 
pared and  is  offering  to  Wisconsin  motorists  an  In- 
teresting and  elTectlvc  course  of  lectures  on  the 
gasoline  automobile.  Tiw  work  was  planned  by 
Prof.  r,arlc  II.  Norrls.  in  charge  of  the  mechanical 
engineering  work  of  the  extension  division,  as- 
sisted by  George  W,  Ilotilm,  formerly  of  the  Hulck 
Motor  Co.  and  the  Weston  Mott  Axle  Co..  and 
B<-n  n.  Elliott,  formerly  with  the  McKe.>n  Motor 
Co.  The  inirtnictlon  is  given  In  a  series  of  trn 
lectures  with  lantern  slides,  models  and  oilier 
demonstrations  necessary  to  make  clear  the  prlncl 
pies  of  motor  car  construction  and  operation.  The 
subjects  of  th<  lectures  are  as  follrnvs:  1.  Tyi>es 
of  machines- -arrangement  and  constnintion  of 
chassis.  2.  llie  [iower  plant — the  gasoline  engine. 
a.  Fuels  and  carl.nrelers.  4.  Electrical  principles 
battery  Ignition  systems.  ,%.  Magneto  Ignition  sys 
lems.  d.  Lubrication — cooling  systems.  7.  Power 
plant  group*-  self  starters.  H,  Trannmlssinn  s.vs. 
tems-  ».  Motor  car  trvinbles  and  their  reme<lles.  10. 
IirlTing     .eierilng   n   car. 

NBW  BOOKS  AND  PAMPHLETS 

Elaetrlo  Wire  and  Cable  Terminology.  13  i>sges.  7 
by  10  Inches.  Ilhi>lrsted.  I'llldlslied  by  llie 
Department  of  Conimerre.  Washington.  P.  P.. 
s>   <  Irrnlsr  of   the    llurenn  of   Standard.   No     S7. 

IniuUllng  Properties  of  Solid  DieleetHcs.  By 
llsrrey  ?,.  furlls.  (12  poge«  T  by  10  Inches. 
Illuslrsled.  Pnhllshe.1  bj  lit-  Hepsrtment  of 
rrmimerre,  W.shlngton  !•  C,  as  SclenllDc 
Piper    of    the    llnreau    of    Sl,indsrds    No     2.14. 

Temper«tars  Ceefllcitent  of  Macnetie  Permeability 
Within  tbs  Working  lUllge.  Ilr  Itavmond  I. 
Ssnfor.1.  10  psge..  7  by  10  Inches.  Illustrated, 
pnbllstied  by  the  DeftaHment  of  Ownmerce. 
Washington.  II.  P..  as  Heientinc  Paper  of  Ibe 
nnrean    of   Standards    No.    34S. 


ill.     Price,   tiound   in   cloth,  $1; 


used  successfully  for 
inallcnide  iron,  brass, 
sheet    Iron    and    other 

and    steel,    was    Intro- 


BuUctins    68 — 74:      Vol.    10.      fi    b.v    fl    In.  hc-s.      lllus 

IratcJ.      Pulill.shcd    by    tUc    Engineering    Exieri-  in    b-ntiier.    JI..-X). 

uieut    Station,     University    of    Illinois.     Url>ana,        The    oxy  aietylenc    iiroci 

III,  welding     steel,     cast     iron 

Vol.    10    contains    the    following    Imlletlns.    which  bronze,     copper,     aluniinun 

were    issuiHl    at    intervals    and    noticed    in    previous  metals,    and    for   cutting    i 

numbers    of    M.kuixkuv.       BuUetln     No.    68,     "The  duced    into    the    United    States    only    a    few    years 

Strength    of    inealiis    In    Flexure."    by    Herbert    F.  ago.    but   it   has   l>ecome   generally    rei-ognized   as   an 

Moore;    .No.    00,    "Coal    Washing   in    Illinois."    by    F.  indispensalde  process  for  manufacturing  and  repairs. 

C.    Llnroln:    .No.    70.    "The    Mortar  luaking    Una  ities  Welding  and  cutting  etpiipments  arc  being  installed 

of  Illinois  Sands,"  by  C.   C.   Wiley;    .No.  71,    "Tests  for      manufacturers,      contractors,      machine      shopi 

of   Bond    Between   Concrete   and   Steel."    by    Duff   A.  garages,     blacksmith     shops,     repair     shops. 


Abrams;    No.    72,    ".Magnetic    and    Other    Properties 
of    Electrolytic    Iron    Melted    in    Vacuo."    by    Trygve 
l>.   Yensen;    No.   7:1,   "Acoustics  of  Auditoriums."  by 
E.    R.   Wat.«on;    No.   74,   "The  Tractive   Resistance  of 
a   '.'S  ton    Electric   Cur."   by   Harold    II.   Dunn. 
Packing    for    Export:     Suggestions    for    Preparation 
of     American     Merchandise     for     Shipment     to 
Foreign    Countries.      170    pnges.    0    by    9    Indus. 
Illustrated.      Published   by   the  Bureau  of  .Manu- 
factures.   Department   of   Commerce   anil    I>alM(r. 
Washington,   D.   C.   as  No.  3  of  the  .Miscellane- 
ous  Series. 
Tills    government    publication     should    be    In     the 
olllce    of    every    concern    exporting    goods    to    foreign 
countries.       It    deals    with    the    general    aspects    of 
foreign       shipment,       methods      of      transportation, 
climatic  conditions,  iKirt  conditions,   pilfering,   mark 
ing    of    sliipuients,    consular    regulations,     effei-t    of 
packing    on    customs    duties,    packing    of    macliinery. 
packing    for    domestic    shipment,    billing    goods    and 
parcel    post    shipments.       It    also    contains    a    great 
variety  of  general   information   regarding  exports   to 
Europe.    South    America    and    other   connlrles. 
Oxy-acetylene  Welding  and  Cutting.     By  C.   H.   Bar- 
rows.     i;f4    pages.    0   by   9    Im  lies-      6r.    Illustra- 
tions.     Publislie<l    liv    the    ^•ulcan    Process    Co.. 
Minneapolis.    Minn.      Price.    »l..-.0. 
This     book,     which     now     appears     in     the     third 
edition,  was  published  in   the  interest  of  the  Vulcan 
Process    Co.,    manufacturer    of    oxy-acetylene    weld- 
ing and  cutting  equipment.     It   treats  of  the  use  of 
the  oxy-acetylene  llame;   the  chemistry  of  the  gases 
ns<Ml    and    the    physics   of    gases;    the    properties    of 
cast    iron,    malleable   iron,    wrought   iron,    steel,    cop- 
per,   brass,    aluminum    and    alloys;    acetylene    gener- 
ators:  oxy-acetylene  cutting  and   welding   torches  of 
the    low    pressure    and    high    pressure    types;    regu- 
lators  and    indicators;    the   Vulcan    automatic   acety- 
lene   generator;    operation    of    plants;    welding    rods 
and  fluxes;  welding:   cutting;  boiler  and  sheet  metal 


«hops.     steel 
for    other    pla 
f<irm  is  done. 
Wi-lding    appa 


boiler 

foundries,     railroad    shops    and 

nts    in    which    metal    working    of    any 

The   widespread   use  of  oxy-acetylene 

ratus    should    give    general    interest    to 

the   subject   like   this,    which   has  been 


work;     carbon    buriTing    as    applied     to    cleaning    of    ,j,^^    J^^    ^f    Estimating    the    Cost    of    Work. 


aiitmnohile  cylinit 

A.  S.  M.  E.   Boiler  Code,     114  pages,  6  by  9  inches. 
Illustrated.       Published     by     the    American     So- 
ciety of   Mechanical   Engineers.   20  W.   .TOth  St.. 
New    York    City. 
This    boiler    code    is    the   report   of    the    committee 

apjiointed    to    formulate    standard    specifications    for    staffs   at   t 

the  conslnictlon  of  steam  boilers  and  other  pressure    show     how 


prepared  for  the  practical  man.  It  treats  of  weld- 
ing, welding  flames,  oxygen,  acetylene,  acetylene 
gas  puriflcations.  handling  oxy-acetylene  torches, 
tlie  cliaracterlstics  of  welding  apparatus,  welding 
installations,  preheating  and  annealing,  operating  a 
welding  Installation,  metal  weMIng  practice,  oxy 
acetylene  cutting  and  oxygen  carb™  removal. 
600  Plain  Answers  to  Direct  Questions  on  Steam, 
Hot  Water,  Vapor  and  Vacuum  He«tiaK,  By 
Alfred  C-  King-  214  pages,  6  by  9  inches.  127 
illustrations.  Published  by  .Norman  W.  Henley 
Hi  S<m,  New  York  City.  Price.  »1.50. 
Tills  work,  which  is  put  up  in  the  questlon-and- 
answer,  or  catechism  form,  treats  of  the  theory  and 
laws  of  beat,  methods  of  heating,  chimneys  and 
fuels,  boilers  for  heating,  boiler  trimmings  and 
settings,  radiation,  steam  beating,  iioiler,  radiator 
and  pipe  connections  for  .steam  heating,  hot  water 
heating,  the  two-pipe  gravity  system  of  hot  water 
heating,  the  circuit  system  of  hot  water  heating, 
the  overhead  system  of  hot  water  heating,  boiler 
radiator  and  pipe  connections  for  gravity  systems 
of  hot  water  heating,  accelejated  hot  water  beat- 
ing, expansion  tank  connections,  domestic  hot  water 
heating,  valves  and  air  valves,  vacuum.  va|ior  and 
vacuo-vaiK>r  heating,  mechanical  systems  of  vacuum 
heating,  non-mechanical  vacuum  systems,  vapor  sys- 
tems, atmospheric  and  modulating  systems  and  beat- 
ing greenhouses.  The  work  is  one  suitable  for  the 
progressive  steanifltter  who  realixes  the  need  of 
keeping  abreast  of  tlie  rapid  advancement  in 
methods  of  heating  and  ventilation.  Being  com- 
piled in  the  question-and-answer  form  it  Is  well 
suited  to,  the  use  of  those  who  wish  to  obtain 
direct  Information  quickly  without  reading  several 
pages. 

By 


William     11.     Ferguson.      07     pages.     5    by     7\ 

inches.      Published    by    the    "Engineering    Maga 

zloe,"    New  York   Oity.     Price,   fl. 

This   book    by    U.    S.    Naval   Constructor    Ferguson 

as    written    in    the   light   of   experience    gained    by 

the    author    in     tile    hull    estimating    and     planning 

rtaln    navy   yards,   and    It    undertakes    to 

construction     and     repair    work    can     be 


vessels  an<l  for  care  of  same  In  service.  The  work  standardized  in  unit  operations.  These  unit  opera- 
"f  the  co<le  committee  was  conflned  to  the  rules  for  tlons  can  be  given  definite  time  and  cost  values, 
construction  of  steam  boilers  only,  and  Is  divldwl  thus  permitting  estimates  to  be  made  with  an  ac- 
Into  two  parts,  one  for  new  Installations  and  the  curacy  usually  regardeil  as  unattainable.  While 
other  for  existing  instnllatlons.  The  rules  for  new  the  work  deals  with  naval  construction  exclusively, 
installations  i-over  all  details  of  new  steam  bo'lers  the  principles  are  appUcable  to  all  lines  of  build- 
and  they  provide  for  allowable  working  pressures,  ing  and  r.pair  work  generally.  After  establishing 
the  details  being  referred  to  in  the  following  deflnitlona  of  an  estimate  and  a  standard,  the  art 
or<ler:  Materials  of  construction.  Including  the  of  estimating  is  discussed  and  then  follow  estl- 
material  speciflcations,  maximum  allowalde  work-  mating  curves  or  graphs,  estimating  on  new  con- 
ing pressures,  boiler  Joints,  braced  and  stayed  sur-  structiou  work  and  repair  work,  the  classinclllon 
faces,  combustion  chambers,  tubes,  riveting  and  of  varialile  conditions,  cost  data  on  new  construe 
handlioles.  safety  valves,  Hon.  piecework  prices,  nnstandanllzed  work,  sym 
ind    nttlngs    and    appll-  bolizing   labor  operations,  needs   for  good  estUnalea, 
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While  this  work  Is  essentially  one  for  the  retail 
inerclMnt.  certain  inellKMls  and  principles  treated 
are  of  Interest  and  value  to  niannfachirers  and 
salesmen  generally.  It  deals  Intimately  with  the 
niethoil  of  retailing.  •■"•Is  of  doing  business,  man- 
ner of  handling  customers,  rents,  locations,  etc. 
Everyone  knows  that  the  cost  of  doing  ttuslness  has 
in.  reased  greatly  iliirlng  the  jiast  ten  years.  The 
.n«t  flgiires  from  XTMO  stores  are  analysed,  twelve 
ireiiernl  lines  of  Inislness  having  been  chosen  for  stis 
groniiing  tlie  cost  flgnres.  These  show  where  the  nin 
merchants'  money  goes  and  Indicate  how  store  leaks    effort 


may  be  located.  The  i 
waste  material  and  tie 
clerks  more  valuable, 
of  sales  should  properl.i 
the  coals  of  getting  Ira 
and  methods,  bad  debt 
keen     down     mlaoAlhinei 


liow   clerks 


prcpara- 
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'stlmates, 
appendix 
ry     Tard, 
a    bibli- 
ography of  reference  works  useful   to  the  estimator. 
Preventing    Loeaes    in    Factory    Power    Plaata,      By 
David     MolTnt     Myers.       .VM)    pages.     S    by     714 
inches.     OS  illustrations.     Pulillshed  by  the  "En 
gineering  Magailne."  New  York  City.      Price.  13. 
'rile   Aral   part  of   Mr.    Myers'   lKH»k    appeared   orig- 
inally   In    a    series   of   articles    In    the    "Engineering 
Magazine."    which    attracteil    mnch    attention    from 
liroprtetors    and     managers,     who    were    chiefly     ad 
tiresseil.      In    these   articles   the   author   undertook   to 
put   the  engineering  and   economic  argument   In   such 
I'lear   general    terms   that    it    ciMild   be   readily   under 
stissi    by     the    directing    ofllclala    to    whom     the    en- 
rr    must    look    for    aniro^al    and    siip|>ort    In    the 
better   the   o|>eratlon   of    the    iwwer   plant. 


In    till 


ised  to  the 


treated  In  the  third  chaple 
of  the  lH<nk  are  small  llli 
the    right    and    the    wrong 


Isiok   these  ten  chapter! 

to    make    the    servl.-es    of  executives,     and     are     supplemente.1     by     nine     more. 

e    Is    told    what    percentage  taking    np    a    ilctaileil    study   of    the    principal    power 

^e   paid    for   rent   and   what  plant    questions    for    the    special    advantage    of    the 

should  be.     Delivery  costs  mechanical  suiierinlendeni  and  factory  manager.     An 

and    hidflen    losses,    how    to  Interesting  Intmdncllon   was  written  by  Prof.    F.    1(. 

exi>enses.     are     subjects  llutton,    past    president    of    the    A.    S.    M.    R.      The 


feature  contents   by    chapter   heads    follow:     The    Determlna- 

te«1    Inserts    showing  tlon    of    Existing    l>osses.    Attainable    Efllclency    and 

r     to    display    gnoils,  Onllnary    Wastes:    The    Holier    Plant;    Steam    Piping 

how    In    rl,»e   a    .ale.    etc.  and     the    Engine    IMant;    Preventable    Ix<ase«    In    the 

Day. acetylene   Welding    and    Cutting.     Ilr    Calvin    F.  Engine    Plant:    The    Heating    System ;    The    Human 

Swingle.      100  pages.   .11,    by   OS    Inches.     TH  II-  Factor,    EHlclency  System,  for   Boiler  Planta;   Boiler 

lustrations.      Published    t>y    Frederick   J,    Drak*  TeaU   with    Bituminous  and   Anthracite   r«el;   Cm- 
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No  More  Tired  Backs 


CINCINNATI    NO.  4   PLAIN    HIGH-POWER    MILLER 

Material  close  gray  Iron.      Longest  cutter  8"  diameter,  25  R.   P.   M.,  6  1/8"  feed,  6  1/2"  width  of 

cut,  1/4"  to  5/16"  stock  removed.     Time  per  piece  floor  to  floor — 10  minutes. 

The  "CINCINNATI"  Power  Quick  Table  Traverse 

on  work  like  this  relieves  the  operator 
from  the  strain  and  time-consuming  labor 
of  moving  the  heavy  table  by  hand  when 
setting  up  or  returning  after  cut. 

Greatly  increases  the  already  large  pro- 
duction of  "CINCINNATI"  High  Power 
Millers  by  reducing  the  non-productive 
operating  time. 

SIMPLEST  POSSIBLE  OPERATION. 
Direction  of  lever  "A"  indicates  direction 
of  table  movement.  Operation  indepen- 
dent of  all  other  reverses. 

Reasonable  power  movement  of  100"  per 
minute.  Entirely  separate  from  the  feed 
mechanism,  acting  on  the  longitudinal 
feed  only. 

The  other  productive  features  of  "CIN- 
CINNATI" High  Power  Millers  are  also 
worth  your  investigation.  Catalog  de- 
scribes them. 


J 


l^.. 


THE    POWER   QUICK   TRAVERSE   ARRANGEMENT 

ON    CINCINNATI    MILLERS 

(Patent  rights  fully  reserved) 


The   Cincinnati   Milling  Machine  Co. 

CINCINNATI,  OHIO 
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bustlon:  Surface  Comboation:  Natural  Gas  as  a 
Boiler  Fnel;  The  Economic  Coinhustlon  of  >\  aste 
Fuels;  Boiler  Feed  Pumps— Steam  Consumption 
TesU;  Modern  Types  of  Prime  Movers  aud   Reports. 

NKW   CATALOGUES   AND 
CIRCULARS 

Oripwell  Fnlley  Covering  Co..  HolIU.  long  Island. 
N.  T,  Circular  on  "GrlpweH"  covering  for  pulleys 
which  Is  applied  to  stop  belts  slipping  and  to  In- 
crease driving  power. 

Chajabersbnrg  Engineering  Co.,  Chamber^urj. 
Pa.  Catalogue  66  of  single-  and  double-frame  steam 
bammers.  steam  drop-hammers,  board  drop-ham- 
mers and   accessories. 

Cldcago  Pneumatic  Tool  Co.,  Fisher  Bldg., 
Chicago.  III.  Form  212  giving  detalle<l  specifica- 
tions of  No.  11  "Bover"  riveting  hammer  for  driv- 
ing  rivets    up    to    IMj    Inch. 

Henry  &  "Wright  Mfg.  Co..  760  Windsor  St..  Hart- 
ford. Conn.  Catalosue  on  Henry  &  Wright  single- 
ind  multlple-sptndle  vertical  drilling  machines  and 
neui^itlve   radial   drilling   macblnes. 

Canton  Foundry  &  Machine  Co. .  Canton .  Ohio. 
Pampblet  entitled  "Tour  Oarage  and  Tour  Cars." 
Illustrating  "miversal"  turntables  for  automobiles, 
auto  trucks,  etc..  and  portable  floor  crane  and 
hoist. 

Charles  E.  Wright  Co.,  Kenllworth.  N.  J.  Circu- 
lar of  a  horizontal  band  saw  machine  for  cutting 
angle  Iron.  boUow  shell  moldings  and  build'ng  ma- 
terials that  can  be  handled  most  advantageously 
In   a   horizontal  position. 

Hardinge  Bros..  Inc..  1779  Bortcau  Ave..  Chicago. 
111.  Catalogue  illustrating  and  describing  In  de- 
tail the  "Cataract"  quick  change-swing  precision 
lathe  and  attachments.  "Cataract"  vertical  bench 
millers  and  double  bench  units  are  also  Illustrated. 

Allen-Bradley  Co..  49rv7  Clinton  St..  Milwaukee. 
Wis.  BuUetin  B-7  describing  In  detail  the  Allen- 
Bradley  direct-current  automatic  motor  starters. 
The  directions  for  ordering  and  price  lists  given 
will   be   found    useful   by   the  prospective   purcliaser. 

American  Tool  Works  Co.,  Cincinnati.  Ohio. 
Bulletin  ISOO^B  illustrating  and  describing  the 
rarious  sizes  of  "American"  projectile  and  shrap- 
nel turning  lathes.  The  bulletin  also  contains  esti- 
mated time  reiinlred  to  produce  3^-Inrb  (18- 
pound)    shrapnel. 

Link-Belt  Co.,  Chicago.  111.  Bulletin  207  descrip- 
tive of  the  Link-Belt  electric  hoist;  and  ball^tln 
212  treating^  of  the  Wendell  centrifugal  coal  drier. 
This  type  of  coal  drier  is  a  compact  self-contained 
machine  which  dries  the  coal  automatically  by  the 
nse   of   centrifugal    force. 

Fisher  &  Norris,  Trenton.  N.  J.  Catalogue  30. 
Illustrating  and  giving  sizes  and  prices  of  the  com- 
pany's products,  which  Include  "Eagle"  anvils, 
double-screw  parallel  leg  vises,  machinists'  vises, 
quick-acting  lever  vises,  swage  blocks,  saw-mnkers* 
bammers    and    striking    hammers. 

De  Laval  Steam  Turbine  Co.,  Trenton.  N.  J. 
Pamphlet  entitled  "Steam  Turbine  Drives  for  Koll- 
Ing  Mills."  describing  the  recent  Installation  of  a 
De  I.aval  geared  steam  turbine  In  the  plant  of  the 
Carpenter  Steel  Co..  Rpadlng.  Pa.  The  turbine 
drives    an    18-inch    three.higb    roughing   mill. 

J.  Faessler  Mfg.  Co.,  Moberly.  Mo.  C:itnlogne 
of  Faessler  bollermakers'  tools.  Illustrating  and  de- 
scribing many  sizes  of  boiler  tube  and  superheater 
flue  expanders  of  the  sectional  and  roller  types  for 
hand  or  power  oi)eratlon.  It  also  shows  flue  cutting 
tools  and   machines,   countersinking  tools,   etc. 

Bristol  Co.,  Waterbury.  Conn.  Bulletin  192  de- 
scribing the  new  Bristol  long-distance  electric 
transmitting  and  recording  system.  This  system  la 
adapted  for  indicating  and  recording  pressures, 
liquid  levels,  temperatures,  mechanical  motions, 
etc.,  and  transmitting  the  records  electrically  over 
long   distances. 

Shaw  Blueprint  Machine  Co.,  0-11  Campbell  St.. 
Newark,  N.  J.  Leaflet  describing  the  Shaw  con- 
tinuous blueprint  machine,  which  will  make  con- 
tinuous hlaeprlnls  at  the  rate  of  three  linear  feet 
per  minute.  It  Is  claimed  that  the  power  con- 
snmj.tlon  Is  very  low.  the  cont  of  operation  (based 
on  a  rate  of  ten  cents  per  kilowatt  hour)  not  ex- 
ceeding fifteen  cents   per  hour. 

Abrasive  Material  Co..  Philadelphia,  Pa.  Paro 
phlet  on  boro  carbon e.  n  new  nbrnslve  for  grinding 
wheels.  Boro-carbone  grinding  wheels  are  especi- 
ally u«ofol  In  grinding  mnterinl*  of  hUh  tensile 
strength,  anch  as  steel.  The  pamphlet  contains 
mlflcellnneous  Information  of  Intereot  to  the  grinder, 
and  gites  prices  of  emery  wheel  dressers  made  by 
tbia  cr,mpany. 

Aotomatio  Eleotrio  Co..  Chicago,  111.  Pamphlet 
descriptive  of  thr  automallc.phone  Intercommunl- 
rallng  systMn,  which  worlm  without  the  sttentlon 
of  an  operator,  all  eonnertlons  t)eing  made  by  an 
aatomattc  swltchtward.  The  advantages  claimed 
for  thl«  sr«tpm  are  (•fUrirnrv.  s^rrrry  nnd  economy. 
A  special  pamphlet  <ihf>w«  the  adapUtlon  of  the 
automatic-phone   to   miiwnr   sprvlre. 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights.  III. 
CIrcTiIar  of  blarki*mMh'«  hand  and  motor  driven 
fOTgp*.  electric  blowers,  band  blowers,  lire  and 
•  lie  shrlakers.  combination  punrhe«  nnd  shears, 
floor  grlnder«,  wall  or  post  radial  drills,  pnwer 
drilling  marhlnes.  pensltUe  bench  drllls—a  lino  of 
equipment  especially  designed  for  blnrk«inlth 
stK)p«,  foundries,  repair  shops,  machine  shop*  nnd 
garnge*. 

CbloMv  Pneumnllo  Tool  Co.,  FUhrr  nidf.. 
rhi.-ngo,  ni.  B.illotin  r.9'.  sopersedlng  F-,10.  H. 
hi4trat)nf  the  line  of  anlreraal  electric  drllN  '^'S'l* 


by  this  company.  These  drills  can  be  operated 
interchanseably  on  direct  current  or  single-phase 
alternating  current  of  60  cycles  or  less.  The  heavy- 
duty  side-spindle  drills  are  made  In  even  sizes  for 
drilling  holes  In  metal  from  3/16  inch  up  to  l\i 
inch   In   diameter. 

Abrasive  Material  Co.,  Philadelphia,  Pa.  Cata- 
Intjiie  5  on  abrasive  grinding  wheels.  Information 
on  vitrified  wheels,  silicate  wheels,  elastic  wheels, 
and  shapes  of  faces  Is  given,  as  well  as  price  lists 
for  the  various  wheels,  directions  for  ordering, 
and  suggestions  concerning  use  and  care  of  wheels, 
weights  of  wheels,  protection  hoods,  etc.  A  large 
number  of  halftone  illustrations  show  sections  of 
special  shaped  wheels  for  use  on  different  special 
grinding  machines,  and  the  dimensions  and  prices 
of  each  are  given. 

Hydraulic  Press  Mfg.  Co..  84  Lincoln  Ave..  Mount 
Gilrad.  Ohio.  Bulletin  .%00l  Illustrating  and  de- 
scribing this  company's  30-ton  hydraulic  pipe 
bender,  a  press  primarily  designed  for  bending  pipe 
of  various  sizes,  but  which  Is  also  adaptable  for 
miscellaneous  work,  such  as  bending  and  straighten- 
ing light  axles,  small  structural  shapes,  bars, 
shafts,  etc.  Pipe  up  to  4  Inches  in  diameter  can 
be  bent  by  the  use  of  bending  blocks.  The  ma- 
chine bas  a  pressure  capacity  of  30  tons,  and  a 
length   of   pressing   bed    of   27    inches. 

Statistics  Bureau,  5  E.  42nd  St..  Now  York  City. 
Catalogue  of  materials  for  the  graphic  presentation 
of  facts  for  the  use  of  executives,  sales  managers, 
advertising  managers,  educators,  draftsmen,  ac- 
countants, engineers,  statisticians,  health  officers. 
secretaries  of  commercial  organizations  and  .social 
service  workers,  comprising  map  and  pin  cabinets, 
swinging  leaf  display  fixtures  for  maps,  maps  for 
use  of  executives,  map  head  pins,  ring  pins,  large 
size  coordinate  papers,  curve  cards  for  executive 
use,    logarithmic    paper,    gummed    letters,    etc. 

Pittsburg  Emery  Wheel  Co..  Rochester.  Pa. 
Booklet  containing  the  code  of  standard  safety 
grinding  regulations,  as  adopted  by  the  abrasive 
wheel  manufacturers  of  the  United  States  and 
Canada,  and  a  reprint  of  an  article  by  Charles  O. 
Smith  on  "Emery  Wheel  Practice  In  Foundries." 
It  will  be  seen  by  the  Illustrations  that  the  safety 
collar  system,  safety  hoods,  etc.,  used  in  connec- 
tion with  the  emery,  electroUte  and  Incordite 
wheels  made  by  the  Pittsburg  Emery  Wheel  Co. 
conform  closely  to  the  speclflcatlons  given  in  the 
safety   code. 

Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.. 
Mount  Gllead,  Ohio.  Souvenir  booklet  entitled 
"About  Hydraulic  Presaea  and  Pumps."  prepared 
for  distribution  from  the  company's  exhibit  booth 
at  the  Panama  Pacific  exposition,  San  Francisco. 
The  booklet  contains  a  brief  historical  sketch  of 
the  development  of  the  business,  and  shows  some 
representative  types  of  "Hydraulic"  presses  and 
pumps.  A  list  of  catalogues  ready  for  distribu- 
tion, covering  the  complete  line  of  hydraulic 
presses,  pumps,  valves,  accumulators,  and  Inten- 
slflers  made  by  this  company.   Is  included. 

Titanium  Alloy  Mfg.  Co.,  Niagara  Palls.  N.  T. 
Pamphlet  entitled  "The  Ultimate  Bronze  for  Tour 
Castings,"  giving  Information  on  the  properties  of 
titanium  aluminum  bronze.  In  the  tables  giving 
the  yield  point,  ultimate  stress,  elastic  ratio, 
elongation,  limit  of  resistance,  etc.,  of  a  10  per 
cent  titanium  aluminum  bronze  and  a  3'>  per  cent 
caption  steel.  It  will  be  noted  that  the  figures  are 
practically  the  same  for  both  materials.  Although 
tills  company  specializes  on  aluminum  bronses.  It 
.nbio  manufactures  a  general  lire  of  brass  and 
bronze  castings,  on  which  It  will  bo  pleased  to  sub- 
mit quotations   to   those   Interested. 

Whitman  &  Barnes  Mfg.  Co.,  Akron.  Ohio.  Cata- 
|o:;ue  8G  on  machinists'  supplies.  170  pages.  6  by 
9  inclies.  The  book  contains  tables  giving  dimen- 
sions and  prices  of  carlion  and  bigb-speed  steel 
twist  drills,  reamers,  drop-forged  and  screw 
wrenches,  spring  cotters.  Mat  spring  nnd  riveted 
keys,  cold  chisels,  files,  etc.  It  will  be  noted  that 
the  list  prices  on  carbon  and  high-speed  steel  drills, 
countersinks,  reamers,  etc..  are  arrnngtMl  In  parallel 
columns,  the  prices  of  the  high  speed  steel  tools 
being  given  In  red,  thus  facilitating  compnrlynn  of 
the  costs  In  the  two  different  grades  of  metal. 
This  catalogue  Is  also  published  In  a  pocket  edition 
— 3%   by  0   Inches   In   size. 

Max  Ama  Machine  Co..  Mount  Vernon.  N.  T.  191.% 
edition  of  the  "SenI  of  Safety"  year  book.  2.".9 
pages.  0  by  9  Inches.  The  191.%  edition  of  this 
book,  like  the  previous  editions,  contains  much  nils- 
collnn^'ons  matter  of  Interest  to  those  In  the  can 
ning  nnd  packing  Industries.  Some  of  the  subjects 
trentetl  are:  The  Canning  Industry;  Salmon  Can- 
ning—An Indnstrlat  Romance;  Sw<||r  nnd  Springers, 
by  W.  P.  Blgelow,  chief  chemist,  bacteriologist  re- 
senrcb  laboratory.  National  Canners'  Association. 
Washington,  P.  C;  Legnl  Matter*  for  the  Canners; 
Associations  In  the  Canning  nnd  Parking  Indus- 
tries; Ilpference  Tables.  The  Insl  forty  Ave  pages 
of  the  book  contain  lllastratlons  and  descriptions 
of  the  line  of  cnn-making  machinery  manufac- 
tured  by    the  Max   Ams   Machine   Co. 

Keystone  Lubricating  Co.,  Twenty-flrst,  Ctearfleld 
and  Mpplnrntt  Rt^..  PhlUdelphln.  Pn.  Booklet 
entitled  "The  (Iroovlng  of  Bearlnff*  nnd  Their 
Cnre."  This  little  treatise  on  a  Pul>Ject  that  hai 
rorplTwl  romparntlvely  little  attention  In  lubllrn. 
tlon  should  be  of  much  practical  value  In  d>>s'gners 
nnd  builders  of  machinery  of  every  de-rrlpt'on.  It 
Irpsts  of  various  liibrlcnnts.  the  functions  of  lubri- 
cant grooves,  width  nnd  depth  of  groove*,  nnd  II- 
lu«lrnles  a  large  nuutber  of  bearing*  with  vartooa 
«v«tems  of  greovlMK  to  dl«trlbute  the  Inbricnnt.  Lin- 
ing   henrlng*    with    bnbbltt    mrtnl    nro    de«.-rn>ed    and 

lI,w(r.,f,-.(      nn.t    n    «iiiM-le    nio(t,o,l     for     Ir^tlUf    babbitt 


metal  is  given.  Cramp's  test  of  "Keystone"  grease 
and  other  semi-solid  lubricants  is  described,  and  the 
results  of  the  tests  are  shown   in   diagram   form. 

Shore  Instrument  &  Mfg.  Co.,  r».Vi-.%57  W.  22ud 
St.,  New  York  City.  Pauii'hlet  on  the  Shore 
stleroscope  for  measuring  tlie  hardness  of  metals, 
and  its  application  to  the  arts.  The  Shore  sclero 
scope  differs  from  other  instruments  designed  for 
testing  the  hardness  of  metals  In  that  It  employs 
the  rebound  principle,  a  small  hammer  pointed 
with  a  diamond  being  released  by  suitable  mechan- 
ism and  allowed  to  fall  on  the  part  to  be  tested; 
the  height  to  which  the  hammer  refunds  as  Indi- 
cated on  a  vertical  scale  Is  the  Index  of  the  elastic 
limit  and  hardness.  The  general  scope  of  the 
pamphlet  is  Indicated  by  the  following  chapter  con- 
tents: Modern  conception  of  hardness,  pbysira! 
hardness,  purchasing  raw  and  finished  material  to 
scleroscope  specltlcatloos,  carbon  tool  steels,  blgii- 
speed  steel,  hardness  and  cutting,  relation  of  bartl- 
ness  to  other  physical  properties,  alloy  steela,  hard- 
ness standards  adopted  by  automobile  engineers, 
cementation  and  casebardening.  springs,  descrip- 
tion and  operation  of  mechanism,  the  effect  of  mn-^^ 
on    retwund. 

TRADE  NOTES 

steel  Improvement  Co.,  Cleveland.  Oblo,  has  In 
stalled  two  ten-foot  furnaces  for  the  beat-treatment 
of  steel.  The  new  furnaces  will  double  the  com. 
{ any's    capacity    on    certain    classes  of   work. 

Chapman  Double  Ball  Bearing  Co.  of  Canada,  Ltd., 
.339  Sorauren  Ave.,  Toronto.  Ontario.  Canada,  has 
recently  completed  arrangements  to  liave  the  Cb:tp- 
man  ball  bearing  elevating  truck  manufactured  in 
liuffalo    for    distribution    In    the    United    Slates. 

Etna  Machine  Co,,  Toledo.  Ohio,  has  purchased 
(be  business  of  the  Holton  Machine  Co.,  Jacksnu. 
Mich.,  and  will  manufacture  tbe  Holton  cutting  off 
nnd  centering  machine.  The  machine  bas  been  re- 
designed to  make  it  stronger,  and  a  larger  sixe  will 
be  brought  out. 

Bockford  Lathe  ft  DriU  Co.,  Rockford.  HI..  Is 
building  a  large  addition  to  its  plant  which  will 
about  double  tlie  capacity.  The  company  baa  pur- 
chased considerable  new  equipment,  and  It  reports 
a  continuously  increasing  demand  for  its  latbea  and 
drilling  machines. 

W.  M.  Pattison  Supply  Co.,  Cleveland,  Ohio,  has 
opened  a  branch  office  at  Detroit,  MIcb.,  In  the 
rume  Savings  Bank  Bldg.  E.  B.  Barker,  who  is 
in  charge.  Is  well  known  in  the  trade.  Mr.  Barker 
will  push  the  Hendey  lathes,  shapera  and  mlllin( 
machines    In    the    Detroit    territory. 

Sprague  Electric  Works  of  the  General  Electrio 
Co.,  .M;7-531  W.  .14tb  St.,  New  York  CltJ,  has 
opened  a  branch  sal»-s  office  In  the  Illomloatlng 
nidg..  Cleveland,  Ohio.  Tbis  new  branch  offlce 
will  be  in  charge  of  Charles  H.  Hill,  who  also 
has    charge   of    the    Pittsburg   offlce. 

Rockford  Milling  Machine  Co..  Rockford.  III.,  has 
broken  ground  for  a  large  addition  to  Its  present 
plant.  The  addition  is  necessary  to  provide  facili- 
ties for  meetlns  tbe  rapidly  Increasing  demand  for 
the  company's  milling  machines.  The  capacity  of 
the  present  plant  will  be  doubled  when  the  new 
addition  Is  completed  and  fitted  up  for  manufflc- 
turing. 

£.  H.  Mumford  Co.,  Front  and  Franklin  Sts., 
Klizabeth.  N.  J.,  has  taken  over  tbe  business  of 
the  Mumford  Molding  Machine  Co..  and  will  place 
on  the  market  a  complete  line  of  molding  ma- 
chines that  will  be  Interchangeable,  aa  far  as 
practicable,  with  all  previous  Mumford  machines. 
The  new  machines  will  embody  many  points  of 
merit  made  possible  In  redesigning  and  snggesteil 
by    long   experience. 

Kelly  Reamer  Co..  Cleveland.  Oblo,  made  a  ship, 
ment  In  4tarly  March  of  three  large  combination 
reaming  outfits  weighing  approximately  800  pounds 
to  tbe  Mcintosh  4  Seymour  Corp..  Auburn,  N.  Y. 
One  of  these  reaming  outfits,  hardened  and  ground 
throughout  to  extreme  accuracy,  and  fitted  with 
several  Interchangeable  adjustable  reamers,  weighed 
nearly  -100  pounds;  It  probably  la  the  largeat  multi- 
ple   reaming    outfit    ever    produced    In    this    country. 

S.  K.  F.  Ball  Bearing  Co.,  r>0  Churcb  St..  New 
York  City,  announces  that  Carlton  B.  Mabley,  for 
the  past  five  years  general  manager  of  the  R.  I.  V. 
Ball  Be.iring  Co..  has  Joined  Its  setlinf  organisa- 
tion. Tlie  growth  pf  the  S.  K.  F.  buslnes*  since 
Its  Introiluctlon  Into  this  country  from  Swi-den  In 
1910  has  necessitated  many  additions  to  Its  force. 
Mr.  Mabley.  who  has  a  wide  acijualntanre  In  the 
nutoinobtte  and  raacbinn  manufacturing  lines.  Is  r«- 
ganled  as  a  strong  addition  to  the  selling  organisa- 
tion. 

Royal  Mfg.  Co..  Rabway.  N.  J.,  bas  undertaken 
to  market  cotton  nnd  wool  waste  on  a  new  plan, 
which  Insures  tbnt  tbe  purchaser  will  be  fwr- 
nlsheil  with  exactly  the  same  grade  of  waste 
specified  on  all  repeat  onlers.  nnd  that  be  will 
receive  tbe  weight  ordered.  Customers  are  supplied 
with  sampling  folders  containing  twelve  grades  of 
cotton  waste,  six  white  and  six  colored.  Tbey 
onler  from  this  folder  by  name  and  therel>y  safe 
iruard  themselves  as  to  the  quality  of  wn-te  sup- 
plied. "Boyal"  waste  Is  guamnteert  to  be  packed 
six  per  cent  "tare,"  and  tbe  company  agreen  that 
the  difference  on  all  bales  upon  which  the  "tare** 
U  over-weight  will  be  refunded  to  tbe  purchaser. 
The  third  Impi^rtnnt  feature  of  the  new  plan 
of  marketing  wnste  Is  tbe  gnsrnntee  of  actual 
weight  bales.  Heretofore  It  hn«  been  tbe  trade 
custom  to  "pad"  onlers  for  waste  from  2r»  to  RO 
per  cent — not  In  the  number  of  bales,  but  In  the 
weight  per  bale.  For  Instance,  n  customer  who 
ortlered  ten  1 00  round  bnles  would  receive  I'.'.'tO 
nnd    sometime!!    l.'iOO    pounds    of    waste. 
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HENEVER  a  dis- 
%^MRh  cussion  is  start- 
k  »  Ww       ed      concerning 

the    r  e  la  1 1  V  e 

merits  of  gears 

produced  on 
the  bobbing  machine  or  by 
any  of  the  other  recognized 
methods  of  gear  cutting,  the 
advocate  of  bobbing  is  almost 
sure  to  be  confronted  with  the  argument  that  the  distortion 
of  the  hob  in  hardening  results  in  the  production  of  cor- 
responding inaccuracies  in  the  gear  teeth  generated  with 
it.  This  fact  is  conceded  by  authorities  on  the  subject, 
but  it  must  be  clearly  understood  that  the  error  in  gear 
teeth  produced  by  a  properly  made  hob  which  has  been 
carefully  heat-treated  is  very  slight.  In  view  of  this  fact, 
it  is  unfortunate  that  so  much  has  been  made  of  this  point 
that  many  manufacturers  who  have  not  had  much  ex- 
perience with  bobbing  machines  and  hobbed  gears  are  in- 
clined to  think  that  the  error  assumes  serious  proportions, 
whereas  it  is  really  so  slight  as  only  to  be  objectionable  in 
such  cases  as  automobile  transmissions,  the  gearing  of  cream 
separators,  and  similar  mechanisms  where  the  highest  possi- 
ble accuracy  of  the  gearing  is  absolutely  necessary.  For  all 
ordinary  classes  of  gears,  the  distortion  of  the  hobs  that  is 
produced  in  hardening  does  not  prevent  them  from  turning 
out  work  of  the  required  accuracy. 

The  error  in  gears  generated  by  properly  made  hobs  that 
have  been  distorted  in  hardening  is  chiefly  due  to  the  produc- 
tion of  flats  on  the  gear  teeth;  and  this  results  in  noisy  gears 
and  the  development  of  vibration  in  the  machine  on  which 
they  are  used.  The  flats  on  such  gear  teeth  are  due  to  the 
distortion  of  the  lead  of  the  hob  thread.  A  little  thought 
will  sufiice  to  show  that  where  the  thread  of  the  hob  is  dis- 
torted one  way  or  the  other — making  the  lead  variable  in- 
stead of  uniform,  as  it  should  be — there  will  be  points  where 
the  hob  will  cut  too  deep  into  the  gear  teeth,  and  other  points 
where  it  will  fail  to  cut  to  the  required  depth;  and  in  either 
case  the  gear  teeth  will  be  of  irregular  form  instead  of  follow- 
ing the  required  involute  contour.  For  those  classes  of  ma- 
chines where  great  accuracy  of  the  gearing  is  of  primary  im- 
portance, the  distortion  of  the  hobs  that  is  produced  in  hard- 


This  article  outlines  the  results  of  an  investigation  conducted 
for  the  purpose  of  determining  the  relative  accuracy  of  hobs  be- 
fore and  after  grinding  to  eliminate  the  distortion  produced  while 
hardening:  and  to  determine  the  improvement  of  the  gears  gen- 
erated with  the  ground  hobs  over  those  produced  by  the  unground 
hobs.  For  the  purpose  of  securing  the  data  on  which  the  article 
is  based,  four  unground  hobs  were  tested  to  determine  the  lack 
of  uniformity  in  the  lead  of  the  thread  and  diameter  of  the  hob. 
Two  gears  were  then  generated  with  each  of  these  four  hobs, 
and  the  gears  tested  to  determine  their  running  properties  and 
the  relative  accuracy  of  the  contour  of  the  teeth.  Similar  experi- 
ments were  then  conducted  with  four  hobs  which  had  been  ground 
to  correct  for  the  distortion  produced  In  hardening.  The  hobs 
tested  were  regular  commercial  tools  and  received  no  special 
treatment,   so   the   results   are   representative   of   standard    practice. 
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ening  must  be  eliminated  if 
the  bobbing  method  is  to  be 
used  with  satisfactory  results. 
The  amount  of  unavoidable 
distortion  of  the  hobs  varies 
considerably,  even  where  the 
best  steel  and  most  approved 
methods  of  hardening  are  em- 
ployed. Some  hobs  of  the 
same  steel,  which  have  been 
heat-treated  in  the  same  manner,  may  be  distorted  to  quite 
a  noticeable  extent,  while  others  show  virtually  no  distortion. 
But  in  order  to  be  sure  of  the  truth  of  all  hobs  which  are  to 
be  used  for  generating  very  accurate  gears,  the  only  feasible 
method  of  procedure  is  to  grind  all  of  the  hobs  after  they 
have  been  hardened,  in  order  that  the  accuracy  and  uni- 
formity of  the  lead  of  the  thread  may  be  insured. 

At  the  present  time  there  are  several  firms  working  on  the 
development  of  machinery  and  methods  for  grinding  hobs 
and,  as  the  matter  is  new  and  one  in  which  the  mechanical 
public  is  taking  a  considerable  interest  at  the  present  time, 
the  writer  went  to  the  plant  of  the  Illinois  Tool  Works,  154 
East  Erie  St.,  Chicago,  111.,  where  every  facility  was  offered 
him  in  securing  the  data  which  forms  the  basis  of  the  present 
article.  This  firm  is  a  pioneer  in  the  art  of  grinding  hobs 
and  its  product  is  being  used  by  many  of  the  best  known  auto- 
mobile manufacturers  in  the  country.  Before  starting  to 
present  the  results  which  were  obtained.  It  will  not  be  out  of 
place  to  briefly  outline  the  information  which  was  sought. 
The  ultimate  purpose  was  to  determine  the  amount  of  im- 
provement which  was  made  in  the  gears  by  grinding  the  hobs 
with  which  they  were  generated;  and  it  was  also  desired  to 
learn  how  the  accuracy  of  the  hobs  compared  before  and 
after  grinding  to  correct  for  the  distortion  produced  during 
the  process  of  heat-treatment.  For  this  purpose  a  series  of 
tests  was  made,  the  first  of  which  consisted  of  taking  four 
8-pitch  hobs  as  they  came  from  the  furnace  and  grinding  them 
in  the  gashes  to  sharpen  the  cutting  faces  of  the  teeth  ready 
for  use;  but  no  attempt  was  made  at  this  time  to  correct  for 
the  error  in  the  uniformity  of  the  lead  of  the  thread  produced 
in  hardening.  These  hobs  were  then  tested  to  determine  the 
amount  of  error  in  the  uniformity  of  the  diameter,  and  the 
distortion  of  the  lead  of  the  thread.  After  this  had  been 
done  for  all  four  hobs,  they  were  taken  to  an  AdamsFarwell 
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gear  hobber  and  two  gears  were  cut  with  each  hob.  These 
gears  were  then  tested  to  determine  their  running  proper- 
ties and  the  accuracy  of  the  teeth. 

After  this  part  of  the  test  had  been  completed,  four  other 
S-pitch  hobs,  after  they  had  been  ground  to  correct  for  the 
distortion  of  the  lead  of  the  thread,  were  sharpened  ready 
for  use.  These  hobs  were  next  tested  in  the  same  way  as 
the  unground  hobs,  to  determine  the  error  in  the  uniformity 
of  the  diameter  of  the  hob  and  the  lead  of  the  thread;  and 
after  this  had  been  done,  two  gears  were  cut  with  each  hob 
as  in  the  preceding  case,  after  which  these  gears  were  tested. 
With  the  data  obtained  from  these  tests — which  is  presented 
in  Tables  I  to  IV — it  is  possible  to  draw  a  definite  conclusion 
as  to  the  improvement  of  the  gears  which  is  secured  through 
grinding  the  hobs. 

Testing  the  Unground  Hobs- Grinding  the  Gashes 

In  testing  the  first  four  hobs,  which  had  not  been  ground  to 
correct  for  the  distortion  of  the  lead  of  the  threads,  the  first 
step  was  to  sharpen  the  hobs,  thus  bringing  them  to  the  con- 


dition of  the  ordinary  commercial  hob  made  by  the  Illinois 
Tool  Works.  For  this  purpose,  the  hobs  were  transferred  to  a 
No.  2  tool  grinder  made  by  the  Cincinnati  Milling  Machine  Co. 
Each  hob  was  mounted  on  a  mandrel,  as  shown  in  Fig.  1,  and 
an  index  plate  A  with  the  same  number  of  spaces  as  there 
are  gashes  in  the  hob  was  mounted  on  the  end  of  this  man- 
drel. A  spring  steel  leaf  B  carried  by  an  adjustable  arm  C  en- 
gaged the  notches  of  the  index  plate  to  provide  for  locating 
the  work  in  the  proper  position  for  grinding  each  gash. 

In  this  connection,  it  may  be  mentioned  that  all  of  the  hobs 
made  by  the  Illinois  Tool  Works  have  the  gashes  accurately 
ground  on  both  sides,  i.e.,  on  the  cutting  faces  of  the  teeth 
and  the  backs  of  the  teeth.  The  reason  for  grinding  the  teeth 
on  the  back  is  that  it  provides  accurately  spaced  finished  sur- 
faces which  may  be  used  for  indexing  when  it  is  necessary 
to  regrind  the  hobs  in  the  shop  where  they  are  used.  In 
grinding  the  backs  of  the  teeth,  the  same  adjustable  arm  C 
and  spring  leaf  B  are  employed  that  were  used  in  connection 
with  the  index  plate  A  when  grinding  the  cutting  faces  of  the 
teeth;  but  in  grinding  the  backs  of  the  teeth,  the  index  plate 
is  not  used,  the  spring  leaf  B  being  engaged  by  the  finished 
cutting  faces  of  the  teeth,  as  shown  in  Fig.  2.  After  the  teeth 
have  been  ground  in  this  way,  the  diameter  is  tested  with  a 
special  form  of  indicator,  and  must  be  uniform  in  order  to 
pass  inspection.  The  method  of  making  this  test  will  be 
described  in  a  subsequent  paragraph. 

Testing:  the  Accuracy  of  the  Hobs 

After  the  four  hobs  had  been  sharpened,  they  were  taken 
to    the    inspection    department    in    order    to    determine    the 
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Tig.   3.     Method  of  testing  TTniformity  of  Rob  Diameter 

amount  of  error  in  the  uniformity  of  the  diameter  of  the  hob 
and  the  lead  of  the  thread.  In  making  these  tests,  a  special 
form  of  indicator  known  as  a  "testometer"  was  used.  For 
testing  the  diameter  of  the  hobs,  this  indicator  was  provided 
with  the  flat  button-contact  Z),  shown  in  Fig.  3,  which  runs 
over  the  outer  cutting  edges  of  the  teeth.  The  diameter  of 
each  hob  was  tested  at  both  ends.  In  this  connection  it  must 
be  clearly  understood  that  the  lack  of  uniformity  in  the  di- 
ameter is  not  necessarily  the  result  of  distortion  which  oc- 
curred in  the  hardening  process,  as  any  inequality  In  the 
spacing  of  the  cutting  edges  of  the  teeth  will  result  In  a  varl- 
:ilIon  of  the  results  obtained  from  the  diameter  test.  If  such 
111  error  is  found,  the  hob  is  roturnod  to  the  grinding  depart- 
ment where  the  required  amount  is  removed  from  the  cutting 
faces  of  the  "high"  teeth  until  the  tests  can  be  made  with 
satisfactory  results. 

After  the  accuracy  of  the  diameter  had  been  determined, 
the  hobs  were  tested  to  ascertain  the  amount  of  distortion  of 
the  lead  of  the  thread  which  had  occurred  in  hardening.  For 
this  purpose,  .i  different  form  of  contact  was  used  on  the  testo- 
meter, this  contact  being  a  small  sphere  E  which  runs  over 
the  thread  of  the  hob  at  approximately  the  pilch  line,  as 
shown  In  Fig.  4.  Ueferrlng  to  Figs.  3  and  4,  It  will  be  seen 
that  these  tests  were  made  on  a  Pratt  &  Whitney  engine 
lathe,  the  hob  being  carried  on  a  mandrel  supported  between 
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centers,  and  the  indicator  or  testometer  mounted  in  the  tool- 
post.  The  lathe  was  used  as  if  a  thread  cutting  operation 
was  being  performed,  the  proper  gears  being  engaged  to 
traverse  the  carriage  forward  at  the  required  rate  to  keep 
the  indicator  point  in  contact  with  the  thread  of  the  hob  as 
it  rotated.  The  indicator  is  graduated  to  read  direct  to  0.001 
inch  and  the  graduations  on  the  dial  are  far  enough  apart 
so  that  quarter  thousandths  can  be  estimated  with  a  very 
fair  degree  of  accuracy.  The  readings  were  taken  as  the  in- 
dicator point  passed  over  the  cutting  edge  of  the  tooth.  The 
cone  pulley  was  turned  by  hand,  as  the  power  would  run  the 
lathe  too  fast  to  enable  accurate  readings  of  the  indicator  to 
be  taken.  Before  starting  the  test,  the  cross-slide  was  ad- 
justed to  make  the  first  reading  of  the  testometer  0.010,  so 
that  any  variation  in  the  lead  is  shown  by  the  difference  of 
the  testometer  reading  from  the  initial-  reading.  All  four  hobs 
were  tested  in  this  way  and  the  results  obtained  are  shown 
in  Table  I,  the  results  being  expressed  in  thousandths  of  an 
inch. 

The  Special  Hob  Testing  Machine 
The  use  of  the  engine  lathe  for  testing  hobs  has  been 
found  unsatisfactory,  owing  to  the  inconvenience  of  operation, 
although  the  results  obtained  are  all  that  can  be  desired  from 
the  standpoint  of  accuracy.  To  provide  for  handling  this 
work  in  a  more  efficient  manner,  the  Illinois  Tool  'Works  re- 
cently designed  the  special  hob  tes.ting  machine  shown  in 
Figs.  7  and  8.  This  machine  was  in  course  of  construction 
at  the  time  the  writer  obtained  the  data  presented  in  this 
article.     As   the   tabulated   results   were   obtained   from   tests 


made  on  the  engine  lathe,  this  method  of  conducting  the  tests 
is  illustrated;  but  as  the  lathe  has  now  been  replaced  by 
the  special  testing  machine,  it  seems  desirable  to  present 
a  brief  description  of  the  features  of  the  equipment  which 
is  now  used. 

By  providing  a  special  testing  machine,  it  is  only  natural 
that  far  greater  convenience  of  operation  should  be  provided 
for.  Referring  to  Fig.  7,  it  will  be  seen  that  the  hob  testing 
machine  is  provided  with  centers,  between  which  the  hob  to 
be  tested  is  supported  on  a  mandrel.  Located  above  the  cen- 
ters there  is  a  slide  on  which  the  indicator  carriage  is  sup- 
ported. This  carriage  is  provided  with  two  indicators,  and 
is  traversed  along  its  slide  by  the  usual  form  of  lead-screw 
which  is  turned  by  a  handle  F  at  the  right-hand  end  of  the 
machine.  The  carriage  can  be  swiveled  for  spiral-gashed 
hobs,  to  enable  both  of  the  indicator  needles  to  engage  the 
cutting  edges  of  the  teeth  at  the  same  time.  At  the  left- 
hand  end  of  the  lead-screw  there  is  mounted  the  first  of  a 
set  of  change  gears,  which  makes  connection  with  the  head  of 
the  machine.  As  in  the  case  of  the  engine  lathe,  these  gears 
are  provided  to  enable  the  proper  relation  to  be  obtained  be- 
tween the  traverse  of  the  carriage  and  the  rotation  of  the 
hob,  so  that  the  indicator  points  keep  in  proper  contact  with 
the  thread  as  the  hob  rotates.  It  will  be  seen  that  the  two 
Indicators  are  employed,  one  indicator  testing  the  uniformity 


Fig.    5.      Gle, 

of  each  side  of  the  hob  thread.  This  enables  the  tests  to  be 
conducted  much  more  rapidly  than  was  possible  when  the 
lathe  was  used,  because  if  it  was  required  to  test  both  sides 
of  the  thread  when  the  test  was  made  on  the  lathe,  the  test 
had  to  be  repeated,  it  only  being  possible  to  take  readings  for 
one  side  of  the  thread  at  a  time. 

Connection  is  made  from  the  indicators  to  the  hob  by 
means  of  two  small  bellcrank  levers  G.  As  in  the  case  of  the 
tests  conducted  on  the  engine  lathe,  an  initial  reading  of 
0.010  inch  is  the  starting  point;  and  the  indicators  are  ad- 
justed to  give  this  reading  by  regulating  the  position  of  the 
small  cross-slide  on  the  carriage.  It  will  be  seen  that  there  is 
a  graduated  dial  at  the  left-hand  end  of  the  lead-screw. 
Ordinarily,  the  indicator  readings  are  taken  as  the  points  of 
the  bellcrank  levers  G  pass  over  the  cutting  edges  of  the  hob 
teeth.  In  certain  cases,  however,  it  may  be  desired  to  take 
readings  at  some  other  specified  point  on  the  thread  of  the 
hob,  as  when  it  is  required  to  prove  the  accuracy  pf  the  lead 
of  the  hob  thread,  when  an  error  is  found  in  the  spacing  of 
the  gashes;  and  this  would  not  be  possible  without  the  gradu- 
ated dial  which  shows  when  the  contact  points  of  the  bell- 
crank levers  are  in  the  proper  position  to  take  the  reading. 
This  machine  is  now  being  used  for  testing  all  of  the  hobs 
made  by  the  Illinois  Tool  Works  and  is  said  to  be  giving 
very  satisfactory  results.  Suitable  charts  have  been  laid  out 
for  each  pitch  and  size  of  hob,  and  the  use  of  these  charts 
greatly  simplifies  the  making  of  the  tests. 


&   Sharpe   Machine   for   testing   Accuracy   of   Ge 
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Generating-  and  Testiner  the  Gears 
After  all  four  of  the  hobs  had  been  tested  in  the  manner 
described,  they  were  taken  out  to  the  shop  and  one  hob  after 
another  was  set  up  on  an  Adams-Farwell  gear  bobber.  A 
gear  and  a  pinion  were  generated  with  each  hob  and  these 
gears  were  then  tested  to  determine  their  running  properties 
and  the  accuracy  of  their  teeth.  For  use  in  testing  the  run- 
ning properties,  the  Gleason  spur  gear  testing  machine  shown 
in  Fig.  5  was  employed.  This  machine  has  only  been  on  the 
market  for  about  a  year,  and  so  it  will  not  be  out  of  place  to 
refer  briefly  to  the  purpose  for  which  it  is  used  and  the 
method  of  operation.  There  are  two  draw-in  spindles  on  the 
machine  on  which  the  gears  to  be  tested  are  mounted;  and 
the  position  of  one  of  the  heads  may  be  varied  to  adjust  the 
center  distance  between  these  spindles  as  required.  One  of 
the  spindles  Is  driven  from  the  countershaft  in  the  usual 
way,  and  the  other  is  provided  with  a  band  brake  for  use 
In  applying  a  load  on  the  gear  teeth.  In  this  way  it  is  pos- 
sible to  form  an  idea  of  the  running  properties  of  the  gears 
by  the  amount  of  noise  which  they  make  when  running  at 
high  speed;  and  the  character  of  the  bearing  surface  of  the 
teeth  is  shown  by  the  fact  that  those  portions  of  the  teeth 
which  engaged  with  each  other  are  smoothed  down,  while  the 
remainder  of  the  tooth  surface  still  shows  the  tool  marks  left 
by  the  hob. 

In  conducting  the 
series  of  tests  with 
•which  this  article  is 
concerned,  the  gear 
and  pinion  gener- 
ated by  each  hob 
were  run  together 
In  the  machine,  and 
the  results  of  the 
test  are  shown  for 
the  unground  hobs 
In  Table  II  and  for 
the  ground  hobs  in 
Table  IV.  In  run- 
ning the  gears  gen- 
erated by  the  un- 
ground hobs,  there 
was  quite  a  notice- 
able amount  of  noise, 
while  in  the  case  of 
gears  generated  by 
the  ground  hobs,  the 
only  noise  pro<luced 
was  a  dull  humming 
sound.  Although  the  bearing  of  the  gear  teeth  generated  by 
the  unground  hobs  was  fairly  good  in  all  cases,  it  was  not  so 
uniform  over  the  full  working  surface  of  the  teeth  as  In  the 
case  of  the  gears  generated  by  the  ground  hobs. 

In  order  to  determine  the  accuracy  of  the  tooth  contour  of 
the  test  gears  generated  by  the  hobs,  the  gears  were  taken  to 
a  Brown  &  Sharpe  gear  tester,  where  they  were  set  up  suc- 
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cessively  in  mesh 
with  a  master  gear. 
For  the  benefit  of 
those  readers  who 
are  not  familiar 
with  this  machine, 
we  will  refer  briefly 
to  the  way  in 
which  it  Is  used. 
The  master  gear 
and  the  gear  to  be 
tested  are  mounted 
on  two  studs,  the 
position  of  one  stud 
being  fixed  while 
the  other  is  carried 
by  a  slide.  At  the 
opposite  end  of 
this  slide  there  is  a  stud  of  smaller  diameter,  and  carried 
in  the  same  bearing  with  the  slide  on  which  the  gear  stud  Is 
supported  there  is  a  second  slide  carrying  another  small 
stud  to  which  a  dial  test  indicator  is  secured.  The  set-up 
of  the  machine  is  clearly  shown  in  Fig.  6.  The  gears  are 
rotated  by  hand,  and  any  inaccuracy  causes  a  longitudinal 
movement  of  the  slide  on  which  one  of  the  gears  is  sup- 
ported, the  amount 
of  this  movement 
being  shown  on  the 
dial  of  the  test  indl 
cator.  A  whole  revo- 
lution of  the  gears 
shows  the  amount  of 
the  eccentricity  of 
the  bore,  but  the  ma- 
chine can  also  be 
satisfactorily  e  m  - 
ployed  for  showing 
an  error  in  the  con- 
tour of  the  teeth  by 
noting  the  deflection 
of  the  indicator 
needle  while  passing 
over  a  single  tooth. 
This  was  the  purpose 
for  which  the  ma- 
chine was  used  in 
conducting  the 
present  investiga- 
tion. Elach  gear  was 
moved  through  a  complete  revolution  and  the  deflection  of 
the  indicator  needle  was  noted  for  each  tooth.  In  the  tabu- 
lated data,  the  maximum  error  of  the  teeth  of  each  gear 
represents  the  greatest  error  that  was  found  for  any  one 
tooth  in  going  all  the  way  around  the  gear. 

How  the  Hoba  are  Ground  to  Correct  for  Lack  of  Dnilormlty 
In    Lead 

It  will  be  evident  to  anyone  who  has  given  much  thought 
to  the  subject  that  the  only  way  of  grinding  the  sides  of  the 
thread  of  a  hob  is  by  providing  a  mechanism  of  the  general 
character  of  a  relieving  attachment.  By  the  method  used  In 
the  plant  of  the  Illinois  Tool  Works,  n  small  conical  shaped 
wheel  Is  mounted  on  a  reciprocating  slide  which  enables  the 
wheel  to  follow  the  contour  of  the  hob  teeth  as  produced  on 
the  backlng-off  lathe.  The  principle  of  the  mechanism  of 
this  special  grinding  machine  is  shown  In  Fig.  9.  To  allow 
for  the  grinding  operation,  from  0.002  to  0.0025  Inch  of  metal 
is  allowed  on  each  side  of  the  thread  at  the  pitch  line,  and 
from  0.008  to  0.012  inch  on  the  diameter,  this  allowance  being 
varied  somewhat  according  to  the  pitch  of  the  hob  and  the 
kind  of  steel  from  which  It  Is  made.  The  hobs  are  com- 
pletely ground  on  the  sides  and  top  face  of  the  thread,  after 
which  they  are  taken  to  the  tool  grinder  and  the  cutting 
faces  and  backs  of  the  teeth  are  ground  as  previously  de- 
scribed for  the  ordinary  commercial  hobs. 

In  making  the  test  of  hobs  on  which  the  thread  has  been 
ground  to  eliminate  the  distortion  produced  In  hardening.  It 
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TABLE  I.     RESULTS  OF  TESTS  OF  HOBS  BEFORE  GRINDING  TO  REMOVE  DISTORTION  PRODUCED  IN  HARDENING* 
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^Note:    Tabulated  values  represent  thousandths  of  an  inch. 


is  often  found  that  there  are  places  where  the  lead  of  the 
thread  is  not  sufficiently  uniform  to  pass  the  rigid  inspection 
to  which  these  hobs  are  subjected;  and  such  hobs  must  be 
returned  to  the  grinding  department  to  be  "touched  up." 
Where  the  error  on  the  thread  occurs  at  a  point  where  the 
thread  is  slightly  too  thick,  the  correction  is  made  by  merely 
grinding  the  required  amount  of  metal  from  the  side  of  the 
thready  In  case  the  error  is  due  to  too  much  metal  having 
already  been  removed  from  the  thread,  the  correction  is  made 
by  grinding  down 
the  top  of  the  tooth 
and  increasing  the 
depth  of  the  tooth 
space  a  similar 
amount,  thus  mak- 
ing a  reduction  of 
the  pitch  radius  of 
the  hob  at  this 
point.  It  must  be 
clearly  understood 
in  this  connection 
that  the  amount  of 
error  which  is 
being  eliminated  in 
this  way  is  ex- 
ceedingly small, 
and  while  such  an 
amount  of  error  on 
the  side  of  the  hob 
thread  would  be 
objectionable,    the 


TABLE  II.  RESULTS  OBTAINED  WITH  UNGBOUND  HOBS" 


Hob  No.  1 

Hob  No.  2 

Hob  No.  3 

Hob  No.  4 

Maximum  deviation 
in  the  cross  rows  of 
hob  teeth 

5* 
■  3* 

6i 

4 

3i 
3i 

li 
3i 

Maximum  deviation 
in  the  circumferen- 
tial rowsof  hobteeth 

Rimning  properties 
of     the    gear    and 
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Rather  Noisy 

Rather  Noi-sy 

Rather  Noisy 

Fair 

Character  of   bear- 
ing on  the  teeth . . . 

Maximum   error  in 
the  gear  teeth 

Not  uniform 

1 

Bearing  at  one 

side  nf  tooth 

and  from  pitch 

line  to  point 

2* 

Poor  at  one  side 
of  the  tooth 

2 

Fairly  uniform 
3 

Maximum   error  in 
the  pinion  teeth . .  . 

2* 

li 

o 

2 

ilachineri/ 

•  Note;     Tabulated    values   represent   thousandths   of 


error  in  the  pitch  radius  introduced  by  the  method  of  cor- 
rection referred  to  is  quite  negligible.  The  heading  illus- 
tration shows  a  ground  hob  to  the  left  and  an  unground  hob 
at  the  right,  and  illustrates  the  complete  way  in  which 
the  teeth  of  the  "ground"  hobs  are  gone  over  on  the 
grinding  machine.  The  sides  of  the  thread  are  ground 
right  to  the  bottom,  and  the  bottom  of  the  thread  can  be 
ground  if  necessary.  This  is  done  in  the  case  of  hobs 
used   for   generating  worm-wheels,   where   the   bottom   of  the 

hob  thread  finishes 
the  top  of  the  teeth 
on  the  worm-wheel. 
The  same  is  true  of 
some  hobs  used  for 
generating  spur 
gears.  As  previ- 
ously stated,  four 
of  the  ground  hobs 
were  tested  in  the 
manner  that  has  al- 
ready  been  de- 
scribed for  the  "un- 
ground" or  o  r  - 
dinary  commercial 
hobs ;  two  gears 
were  then  cut  with 
each  of  the  ground 
hobs,  and  tested. 
The  results  are 
shown  in  Tables  III 
and  IV. 
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Conclusion 

In  order  to  reach  a  conclusion  as  to  the  amount  of  improve- 
ment which  has  been  made  through  grinding  the  hobs  to  se- 
cure uniformity  of  the  lead  of  the  thread,  reference  should  be 
made  to  Tables  II  and  IV,  where  it  will  be  seen  that  the 
horizontal  rows  of  data  in  Table  II  give  the  results  for  the 
four  unground  hobs  which  were  tested,  and  in  Table  IV  data 
is  presented  for  the  four  ground  hobs.  The  first  two  rows  in 
each  of  these  tables  are  a  recapitulation  from  Tables  I  and 
III,  respectively,  and  nothing  need  be  said  by  way  of  emphasiz- 
ing the  improvement  in  the  uniformity  of  the  lead  of  the 
hob  threads  which  has  been  effected  by  the  grinding  process. 
In  regard  to  the  running  properties  and  character  of  the  bear- 
ing surface  of  the  teeth  of  the  gears  generated  by  the  two 
sets  of  hobs,  it  has  already  been  stated  that  the  gears  pro- 
duced by  the  ground  hobs  were  far  superior  in  that  they  ran 
more  quietly  and  that  the  bearing  surface  on  the  teeth  was 
far  more  uniform.  As  regards  the  maximum  error  found  in 
the  teeth  of  the  gear  and  pinion  generated  with  each  hob, 
it  will  be  seen  from  the  tables  that  in  the  case  of  the  gears 
produced  with  the  unground  hobs  the  average  error  is  about 
double  that  in  the  gears  produced  by  the  ground  hobs. 

In  this  connection,  it  must  be  understood  that  the  results 
obtained  on  the  Brown  &  Sharpe  gear  testing  machine,  which 
was  used  for  making  these  tests,  afford  a  reliable  means  of 
getting  comparative  values  of  the  error  in  the  contour  of 
different  gear  teeth,  but  the  results  do  not  represent  the 
actual  amount  of  error  which  existed.  A  comparison  of  these 
results  will  show  that  a  very  marked  improvement  has  been 
made  through  grinding  the  hobs  to  eliminate  the  distortion 
produced  in  hardening;  and  for  those  cases  where  the  greatest 


TABLE  IV      RESULTS  OBTAINED  W^ITH  GROUND  HOBS" 


Hob  No.  5 

Hob  No.  6 

Hob  No.  7 

Hob  No.  8 

^laximum  deviation  in 
the  cross  rows  of  hob 
teeth 

Maximum  deviation  in 
the  circumferential 

1 

i 

i 

'          1 
1 

rows  of  hob  teeth . 

tlie  gear  and  puuon . . .      ^  ^  ^ 

onthe'"tteth^.'.*''".°^  Uniform   Uniform   Uniform    Uniform 


Maximum  error  in  the 
gear  teeth 


Maximum  error  in  the 
pinion  teeth 


•  Note:     Tabulated    values   represent    thousandths   of   an    inch. 

possible  accuracy  of  the  gearing  is  required,  the  use  of  ground 
hobs  is  highly  desirable.  The  development  of  the  method  for 
producing  these  accurate  hobs  has  undoubtedly  been  of  great 
service  to  manufacturers  who  desire  to  make  use  of  the  bob- 
bing machine  for  producing  very  accurate  ^ears.  But  for  all 
ordinary  classes  of  gears,  the  additional  expense  of  ground 
hobs  is  not  justified,  as  the  required  accuracy  can  be  easily  at- 
tained with  hobs  which  have  not  been  ground  to  correct  for 
the  relatively  small   error  produced   in  hardening. 
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THE  FLOATING  PRINCIPLE  AS  APPLIED  TO  FIXTURE  WORK 


EXAMPLES    OF    FIXTURES    IN    WHICH    THE    FLOATING    PRINCIPLE    IS    ILLUSTRATED 

BY  ALBERT    A.    DO'WD' 


THERE  are  many  instances  in  the  design  and  construc- 
tion of  fixtures  for  macliine  tool  equipment  worlc  that 
require  application  of  the  floating  principle  in  order  to 
make  them  thoroughly  efficient.  When  thin  castings  are  to  be 
handled,  the  application  frequently  takes  the  form  of  a  system 
of  floating  clamps,  which  are  arranged  in  such  a  way  that 
pressure  sufiicient  to  hold  the  work  can  be  applied  without 
danger  of  distorting  it.  It  may  also  be  necessary  to  have  the 
locating  points  so  designed  that  they  too  will  float  to  a  cer- 
tain extent  so  that  they  will  adapt  themselves  to  varying  con- 
ditions. The  latter  application  is  most  frequently  indicated  in 
cases  where  rough  castings  are  to  be  machined  so  that  in- 
equalities in  the  work  will  not  affect  the  product  by  imperfect 
locating.  Abnormal  or  extraordinary  conditions  sometimes 
require  the  application  of  the  floating  principle  to  the  location 
of  work  which  has  two  or  more  finished  surfaces  in  different 
planes,  and  considerable  ingenuity  is  apparent  in  some  of  the 
devices  used  in  cases  of  this  kind. 

The  nature  of  the  castings  for  which  the  fixtures  are  de- 
signed has  a  strong  influence  on  their  construction,  and  the 
type  of  machine  tools  on  which  they  are  to  be  used  is  also  a 
prominent  factor  in  the  design.  The  accuracy  required  in  the 
finished  product,  and  the  number  of  pieces  to  be  machined 
must  also  be  considered  in  connection  with  the  design. 

Fixtures  of  this  kind  may  be  adapted  for  work  on  various 
kinds  of  machine  tools,  such  as  drill  presses,  milling  ma- 
chines, lathes  (turret  and  engine  types),  boring  mills  or 
grinding  machines.  All  of  these  require  fixtures  of  somewhat 
different  construction,  according  to  the  machines  on  which 
they  are  to  be  used,  and  the  purpose  for  which  they  are 
Intended. 

It  is  naturally  out  of  the  question  to  cite  examples  of  every 
kind  of  device  to  which  the  floating  principle  can  be  applied. 


221  Grove  St.,  Bridgeport,  Conn. 


Fig.    1.     Piston  Brill  Jig  with  Floating  Clamps 


Fig.   2.     Drill  Tig  for  Rough  Steel  Collar 

but  an  attempt  will  be  made  to  cover  the  field  in  such  a  way 
that  various  applications  of  the  devices  shown  may  be  made 
to  cover  a  wide  range  of  work. 

It  is  well  to  state  that  in  connection  with  the  application  of 
the  floating  principle,  the  greatest  care  must  be  used  in  the 
design  in  order  to  make  sure  that  it  is  correctly  applied,  for 
it  is  quite  possible  to  obtain  a  "float"  in  some  portion  of  a 
device  or  tool,  which,  being  of  faulty  construction,  will  not 
produce  the  results  desired.  (Several  examples  of  both  good 
and  bad  floating  reamer  types  are  noted  in  a  discussion  of 
this  subject  which  appeared  in  the  July,  1913,  Machixert, 
under  the  heading  "Floating  Reamer  Holders.") 
Important  Points  in  the  Application  of  the  Floatingr  Principle 

In  order  to  obtain  the  most  satisfactory  results  in  its  ap- 
plication, a  few  points  are  here  noted  which  are  worthy  of 
attention. 

1.  As  applied  to  clamping  or  holding  methods,  the  greatest 
care  must  be  used  in  order  to  make  sure  that  the  floating 
action  is  not  constrained  in  any  one  direction,  but  will  oper- 
ate equally  well  and  with  uniform  pressure  on  the  required 
area.  Frictional  resistance  may  at  times  be  sufiicient  in 
cases  of  this  kind  to  cause  imperfect  work  by  reason  of  un- 
equal pressures  on  the  work  itself.  When  the  clamping  action 
is  applied  to  a  rough  surface,  still  greater  care  must  be  used 
in  this  regard,  and  the  amount  of  float  must  be  so  proportioned 
that  it  will  take  care  of  a  considerable  variation  in  the  cast- 
ings or  forgings.  When  a  great  number  of  pieces  are  to  be 
handled,  several  patterns  are  often  used  and  these  will  be 
found  to  vary  somewhat  so  that  there  are  slight  differences  in 
the  resulting  castings.  For  this  reason  due  allowance  must 
be  made. 

2.  When  applied  to  methods  of  locating  the  work,  or  as 
supporting  points  on  which  it  rests,  the  construction  must  be 
such  that  it  will  not  by  any  possibility  cause  distortion.  If 
springs  are  used  under  supporting  plugs  which  are  afterward 
to  be  locked  in  position,  the  springs  must  De  proportioned  so 
that  they  will  not  be  strong  enough  to  cause  any  trouble  by 
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forcing  the  piece  out  of  its  true  position.  Also  when  supports 
are  placed  against  finished  surfaces  they  should  be  so  ar- 
ranged that  they  will  not  injure  them.  In  locating  a  piece  of 
worlt  from  two  previously  machined  surfaces  which  are  In 
different  planes,  the  float-action  must  be  very  carefully  studied, 


Fi(.  3.     Drill  Jig  with  Floating  Bushings  and  Locating  Tees 

and  every  refinement  provided  so  that  the  contacts  are  posi- 
tively assured,  and  no  "cocking"  of  the  work  will  result. 
There  are  occasional  instances  which  require  the  location  of 
a  piece  of  work  from  a  previously  machined  surface,  in  con- 
nection with  a  threaded  portion  by  which  it  must  be  clamped. 
In  a  case  of  this  kind  the  "float"  must  be  made  so  that  it  will 
take  care  of  a  possible  lack  of  concentricity  between  the 
thread  and  the  other  finished  surfaces  and  at  the  same  time 
provide  means  of  equalizing  variations  in  the  alignment  of 
the  thread. 

3.  Locking  devices  for  floating  members  must  be  arranged 
so  that  the  members  can  be  positively  locked  or  clamped 
without  causing  any  change  in  their  positions.  A  turning 
action  such  as  might  be  caused  by  the  end  of  a  screw  against 
a  locating  point  is  sometimes  3ufl[icient  to  throw  the  work  out 
of  its  correct  position.  The  interposing  of  shoes  between 
the  screws  and  the  floating  members  will  prevent  any  trouble 
of  this  kind. 

Other  points  in  construction  and  design  will  be  noted  in 
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Fig.    4.     Hilling    Fixture    with    Floating    Clamps    and    Locator 

connection  with  the  examples  given  during  the  progress  of 
this  article. 

Piston  Drill  Jig-  with  Floating-  Clamps 

A  very  good  example  of  a  drill  jig  which  is  provided  with  a 
floating  clamp  to  work  on  a  rough  surface  is  shown  in  Fig.  1, 
the  work  in  question  being  a  piston  casting  A  which  has  been 
previously  machined  at  B.  The  body  of  the  Jig  O  is  of  semi- 
box  section  and  is  provided  with  feet  D  on  which  it  may  be 
rested,  both  during  the  loading  and  when  under  the  drill.  A 
hardened  and  ground  steel  stud  E  is  let  into  the  casting  at 
one  end  and  served  as  a  locating  point  for  the  machined  In- 
terior of  the  piston  B.  A  stud  C  is  further  provided  to  give 
the  correct  location  to  the  wrist-pin  bosses. 

As  the  end  of  the  piston  is  of  spherical  shape  and  in  the 
rough  state  also,  it  is  necessary  to  provide  a  means  of  clamp- 
ing which  will  so  adjust  itself  to  the  inequalities  of  the  cast- 
ing that  an  equal  pressure  will  be  obtained  so  that  there  will 
be  no  tendency  to  cock  or  tip  the  work.  A  heavy  l.itch  if 
is  pivoted  on  the  pin  L  aaS  is  slotted  at  the  other  end  to  al- 
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low  the  passage 
of  the  thumb- 
screw N  which 
is  used  to  clamp 
it  in  position.  A 
special  screw  0 
is  threaded  into 
the  latch,  and  is 
ball-ended  at  P 
so  that  it  has  a 
spherical  bear- 
ing against  the 
floating  clamp 
Q.  The  screw  S 
keeps  it  in  po- 
sition, but  it 
will  be  noted 
that  clearance  is 
provided  to  al- 
low for  the  float- 
ing     movement 

around  the  body  of  the  screw.  Three  pins  R  are  set  120  de- 
grees apart  in  the  face  of  the  floating  clamp  so  that  a  firm 
three-point  bearing  is  assured.  In  order  to  assist  in  support- 
ing the  work  under  the  pressure  of  the  drill,  two  spring  pins 
T  are  provided,  these  being  set  in  the  form  of  a  vee  near  the 
front  end  of  the  piston.  They  are  encased  in  a  screw  bushing 
U  and  are  locked  in  position  by  means  of  set-screws,  not 
shown,  after  they  have  been  allowed  to  spring  up  against 
the  piston  casting.  (In  order  to  avoid  confusion  in  the  draw- 
ing, one  of  these  pins  is  shown  at  an  angle  of  45  degrees  from 
its  actual  position.) 

The  steel  liner  bushings  F  are  provided  in  the  body  of  the 
casting  so  that  the  main  bushings,  which  are  of  the  removable 
type  as  shown  at  H,  may  not  produce  too  much  wear  in  the 
jig  body  itself.  A  slot  is  provided  in  the  head  of  the  bushing 
60  that  the  pin  K  will  prevent  it  from  turning  under  the  twist- 
ing action  of  the  drill.  It  should  be  noted  that  in  the  con- 
struction of  the  spring-pins  which  are  used  to  help  support 
the  casting,  the  springs  themselves  should  be  very  light  so 
that  they  will  not  force  the  piston  out  of  its  true  position,  de- 
termined by  the  locating  stud. 

Drill  Jig-  for  a  Rougrh  Steel  Collar 

The  Steel  adjusting  collar  A  which  is  shown  In  Fig.  2  has 
been  previously  bored,  but  no  other  work  has  been  done  upon 
it,  the  sides  being  left  in  their  natural  forged  shape.  Six 
holes  are  to  be  drilled  around  the  rim,  as  shown  at  N,  and  It 
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Fig.    6.     Two-jawed  Chuck  arranged  with  a  Floating  Jaw 

located.      The    ring    is    placed    on    this 


will  be  seen  that 
some  care  is 
necessary  in  the 
locating  and 
clamping  ar- 
rangements s  o 
that  the  result- 
ing holes  will  be 
parallel  with 
the  axis  of  the 
collar.  The  jig 
body  C  is  of  cast 
iron,  and  is  pro- 
vided with  a 
hardened  and 
ground  steel  lo- 
cating collar  B 
on  which  the 
previously  ma- 
chined interior 
of  the  ring  is 
steel  collar  resting 
against  the  single  steel  bushing  D  which  is  inserted  in  the 
body  of  the  jig.  Two  other  bushings  E  are  arranged  120  de- 
grees apart,  and  are  provided  with  very  light  coil  springs 
which  force  them  up  against  the  under  side  of  the  ring.  The 
shoes  F  are  then  set  up  against  the  angular  cut  on  these  bush- 
ings by  means  of  the  screws  H.  The  small  set-screws  G  bear 
against  the  flattened  side  of  the  shoes  and  prevent  them  from 
turning.  It  will  be  noted  that  the  angular  cut  on  the  body  of 
the  bushings  is  such  as  to  prevent  them  from  pushing  down 
under  the  pressure  of  the  drill. 

The  bushing  plate  J  is  located  on  the  stud  Q  and  is  pre- 
vented from  turning  by  the  pin  K  which  fiits  the  slot  L  in  the 
body  of  the  jig.  Six  bushings  N  are  set  into  the  plate  at 
equal  intervals.  A  nut  P  and  a  C-washer  0  provide  for  ready 
removal  of  the  plate  and  draw  it  down  solidly  on  the  top  of 
the  locating  ring  B.  The  three  pointed  screws  M  are  set  into 
the  work  slightly  to  prevent  any  change  in  its  location.  It  is 
well  to  note  that  it  would  have  cost  no  more  to  machine  one 
side  of  the  work  while  it  was  being  bored,  thus  obviating  the 
necessity  of  the  floating  locating  bushings. 

Drill  Jig-  with  Floating'  Bushings  and  Locating  Vees 
A  somewhat  peculiar  condition  is  shown  in  Fig.  3,  the  work 
A  being  a  bell-crank  of  ordinary  construction  such  as  is  used 
in  large  quantities  in  automobile  work.    There  are  some  in- 
stances on  work  of  this  kind  when  a  variation  of  1/32  inch 


.^., 


i  :C^-^o-.->^>;<-- 


rr^ 


Fig.   7.     Chucking   Fixture   with  Floating   Clamp  and   Taper   Locating   Plug 
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or  more  in  the  center-to-center  distances  is  not  considered  of 
extreme  importance,  but  it  is  quite  important  to  have  the 
holes  as  near  the  center  of  the  bosses  as  possible.  In  order 
to  counteract  variations  in  the  castings  and  still  obtain  holes 
which  are  central  on  the  bosses,  it  was  necessary  to  adopt 
some  sort  of  floating  construction  such  as  that  shown  in  the 
illustration.  A  number  of  jigs  of  this  kind  are  in  use  in  a 
large  automobile  factory  in  New  England,  and  their  action  Is 
very  satisfactory.  In  the  instance  shown  the  work  is  located 
on  a  stud  J  from  the  previously  reamed  hole  in  the  hub.  It 
should  also  be  noted  that  both  hubs  and  bosses  have  been 
faced  to  size  previous  to  the  drilling  operation.  A  sliding 
V-block  Q  is  carefully  fitted  to  the  slot  E  in  the  body  of  the 
jig,  and  on  it  is  mounted  the  bushing  plate  P  in  which  the 
bushing  D  is  carried.  After  the  piece  has  been  placed  in 
position  the  sliding  block  is  pushed  forward  by  the  operator 
until  the  vee  C  comes  up  against  the  boss  on  the  casting  and 
locates  it.  The  thumb-screw  F  locks  the  block  firmly  in  po- 
sition, and  the  sliding  clamp  0  holds  the  work.  Another 
block  S  is  also  cut  out  in  the  form  of  a  vee  at  h,  but  is  not 
tongued  on  its  lower  side  to  fit  a  slot,  as  in  the  other  instance. 
A  bushing  plate  K  is  mounted  on  it  with  a  bushing  K  at  the 
forward  end.  The  under  side  of  the  block  has  two  narrow 
bearing  surfaces  A'  and  M  and  it  is  free  to  swivel  in  any  direc- 
tion required  by  the  slightly  varying  positions  of  the  boss. 
The  thumb-screw  0  holds  it  in  place  after  it  has  been  located 
by  the  operator.  The  other  clamp  U  is  then  used  to  hold  the 
piece  firmly.  A  drill  jig  of  this  kind  is  not  suited  to  all  classes 
of  work,  but  the  fioating  action  gives  excellent  results  when 
absolute  accuracy  is  not  required. 


r   c      •       PItIca    Chunk    hxlnt    riMlInf    Cldinplnt    r»liu*t 


ith   Floating  LocatiA?  Points 


Milliner  Fixture  with  Floating:  Clamps  and  Locator 
In  the  design  of  milling  fixtures  a  point  which  Is  of  ex 
treme  importance  is  that  of  so  arranging  the  various  clamp 
Ing  devices  that  they  will  not  produce  undue  strain  or  distor 
tion.  In  addition  to  this  all  members  used  must  be  of  suf 
ficiently  heavy  construction  to  avoid  all  possibility  of  chatter 
The  work  A  as  illustrated  in  Fig.  4  has  been  previously 
chucked  and  it  is  desired  to  mill  the  slot  U  at  Its  upper  end 
in  a  certain  relation  to  the  reamed  hole.  The  two  portions 
of  the  casting  J  and  K  are  le(t  rough,  and  as  a  consequence  it 
becomes  necessary  to  arrange  the  clamps  and  locating  points 
so  that  they  will  equalize  the  inequalities  of  the  casting.  The 
body  of  the  fixture  B  Is  cast  iron  and  of  somewhat  heavy  sec- 
tion, being  tongued  at  Its  lower  side  to  fit  the  slot  In  the  table 
and  hold  down  In  the  usual  manner  by  the  tee-bolts  C  at  each 
end.  The  work  Is  placed  on  the  adjustable  plunger  D  which 
is  pulled  back  by  the  pin  7'  passing  through  the  outer 
end.  A  stop  collar  F  is  forced  onto  the  end  of  the  shank 
E  In  order  to  prevent  too  great  a  movement  of  the  plunger. 
The  upper  end  of  the  work  is  swung  over  against  the  stop- 
screw  G  which  Is  set  In  a  boss  in  the  rib  0  that  ties  the  two 
sides  of  the  fixture  together.  One  of  the  rough  sides  K  of 
the  cnating  strikes  ng.iinst  the  rocker  .V  which  automatically 
adjusts  Itself  to  the  vnrlntlon  In  the  casting.  It  will  be  noted 
that  the  fixture  Is  bored  out  radially  and  slightly  undercut  to 
fit  this  rocker,  and  that  It  Is  held  In  place  by  the  screws  V. 
The  holes  which  these  screws  enter  are  slightly  enlarged  to 
permit  the  necessary  movement.  Two  steel  pins  ('  bear 
against  the  other  side  of  the  rough  casting,  these  pins  being 
sot  In  swinging  floating  clamp  Q.  the  provision  for  float  being 
supplied  hy  an  oversized  hole  at  R.  The  set  screw  N  bears 
against  the  center  of  this  rocking  clnmp  and  gives  the 
pressure  nerrssary  to  hold  the  work.  A  small  coll  spring 
throws  the  rinmp  back  out  of  the  way  when  assembling  or 
disassembling  the  work.     Attention  Is  called  to  the  fact  that 
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Fig.    10.     Roug-hLngr-out   Fixture   for  a   Motor   Gear 

the  direction  of  the  cut  in  machining  the  slot  is  such  that 
the  pressure  comes  against  the  solid  body  of  the  casting  and 
not  against  the  clamp. 

Locating-  Device  with  Floating-  Pressure  Compensator 
The  work  A  shown  in  Fig.  5  has  been  partially  machined  In 
a  previous  operation,  and  the  flange  has  also  been  drilled  so 
that  one  of  the  holes  can  be  used  for  driving  purposes.  The 
machine  to  which  this  device  is  applied  is  a  turret  lathe  of 
the  horizontal  type,  and  the  body  B  is  screwed  to  the  spindle 
end  C  in  the  usual  manner.  The  pin  T  is  set  into  a  boss  in 
the  face  of  the  fixture  and  acts  as  a  driver  in  one  of  the  flange 
holes.  Two  steel  rings  F  and  G  act  as  approximate  locators 
for  the  work  when  it  is  first  placed  on  the  fixture.  Two 
cylindrical  steel  cams  H  and  J  are  accurately  ground  to  fit 
the  central  hole  in  the  fixture,  and  are  operated  by  the  rod  M 
which  is  threaded  right-  and  left-hand,  respectively,  at  N  and 
0.  Each  cam  is  milled  to  a  20-degree  angle  at  K  and  L,  three 
of  these  slots  being  equally  spaced  around  the  periphery  so 
that  their  angular  surfaces  control  the  movement  of  the  locat- 
ing pins  D  and  E.  The  coil  springs  return  the  pins  to  an  in- 
active position  when  released  by  the  cams.  A  plug  P  is  placed 
in  the  spindle  as  shown  in  the  illustration,  for  the  purpose  of 
providing  a  seat  for  the  coil  spring  Q  which  assists  in  the  re- 
leasing of  the  pins  after  the  machining  has  been  done.  The 
two  stop-pins  R  and  S  limit  the  movement  of  the  cams  and 
take  all  the  thrust  of  the  twisting  action  of  the  operating 
screw. 

In  this  connection  it  is  well  to  note  that  these  stop-pins  are 
a  nice  fit  in  the  cam  slots,  while  the  locating  pins  have  a  side 
clearance  in  the  angular  slots  of  0.010  inch  so  that  there  Is  no 
possibility  of  trouble  being  caused  by  friction  at  these  points. 
Attention  is  further  called  to  the  fact  that  the  action  of  the 
cams  is  such  that  a  true  fioating  motion  is  produced  when  the 
screw  is  operated  so  that  all  of  the  locating  pins  are  set  up 
with  an  equal  amount  of  pressure.  A  floating  action  of  this 
nature  may  be  readily  applied  to  holding  fixtures  for  a  great 
variety  of  work. 


Chucklner  Fixture  with  Floating  Clamps  and  Taper 
Locating  Plug 

A  somewhat  unusual  condition  is  shown  in  Fig.  7,  the  work 
A  being  a  special  clutch  flywheel  which  has  been  partially 
machined  in  a  prior  setting.  In  order  to  obtain  concentricity 
of  the  various  surfaces,  it  is  obviously  necessary  to  locate  the 
work  from  the  taper  in  the  hub.  In  order  to  compensate  for 
slight  variations  between  the  taper  and  other  finished  sur- 
faces, a  tapered  shell  locating  bushing  B  is  centrally  located 
on  the  stud  C  which  is  held  in  place  in  the  faceplate  fixture  E 
by  the  nut  and  washer  at  D.  A  light  coil  spring  M  Insures  a 
perfect  contact  with  the  tapered  surfaces,  while  a  small  pin  N 
restrains  the  movement.  As  the  outside  of  the  work  is  to  be 
finished  during  this  setting,  it  is  necessary  to  grip  the  casting 
in  such  a  way  that  the  clamps  will  not  interfere  with  the  cut- 
ting tools,  nor  cause  distortion  in  the  piece  itself.  With  this 
end  in  view  the  three  lugs  around  the  rim  of  the  fixture  are 
provided  with  shell  bushings  E,  each  of  which  is  squared  up 
at  its  inner  end  to  form  a  jaw  which  is  bored  to  a  radius  cor- 
responding with  the  rim  of  the  casting  L.  It  is  splined  to  re- 
ceive a  teat  screw  J  which  prevents  it  from  turning,  and  It 
also  gets  a  good  bearing  directly  under  the  point  where  the 
work  is  held  so  that  there  is  no  danger  of  springing  out  of 
shape. 

The  bolts  F  pass  through  the  shell  bushings  and  are  fur- 
nished with  nuts  G  at  their  outer  ends,  the  nuts  having  a 
knurled  portion  0  which  permits  of  rapid  finger  adjustment 
before  the  final  tightening  with  a  wrench.  It  will  be  seen  that 
this  construction  automatically  obtains  a  metal-to-metal  con- 
tact with  the  thin  flange  of  the  casting  without  distorting  It 
In  the  least,  as  the  floating  action  of  the  bushings  equalizes 
all  variations  and  yet  holds  the  work  very  firmly.  After  the 
clamps  have  been  set  up  tightly,  they  are  locked  in  position 
by  the  set-screws  H  at  the  rear  of  the  fixture.  This  applica- 
tion of  the  floating  principle  may  be  adapted  to  many  kinds 
of  work,  and  the  results  obtained  leave  nothing  to  be  desired. 
The  machine  on  -which  this  device  is  shown  is  a  turret  lathe 
of  the  horizontal  type. 
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Two-jaw  Chuck  Arrangred  with  a  noatlng-  Jaw 
The  work  .1  shown  in  Fig.  6  is  a  motorcycle  flywheel  which 
It  was  desired  to  machine  in  one  setting  complete.  The  ma- 
chine to  which  the  equipment  was  applied  was  a  horizontal 
turret  lathe.  Several  lugs  on  the  interior  of  the  casting  made 
the  matter  of  holding  the  work  in  a  three-jaw  chuck  out  of 
the  question  on  account  ot  interferences  with  the  Jaws.  A 
two-Jaw  chuck  was  therefore  utilized,  and  interferences  thereby 
avoided.  As  the  centering  action  of  a  chuck  of  this  type  is 
very  uncertain  when  used  for  holding  work  by  an  interior 
surface  of  comparatively  large  diameter,  some  method  of  lo- 
cating was  necessary  which  would  at  the  same  time  center 
the  casting,  and  yet  not  cause  trouble  by  interfering  with  the 
lugs  on  the  interior  of  the  flywheel.  (The  lugs  on  the  in- 
terior of  the  casting  are  not  shown  in  the  illustration,  in 
order  to  avoid  confusion.) 

The  chuck  body  B  is 
screwed  to  the  spindle  C  in 
the  usual  manner  and  is  pro- 
vided with  two  special  jaws, 
one  of  which,  E.  is  of  plain  de- 
sign having  two  bearing  sur- 
faces on  the  inner  rim  of  the 
flywheel  casting.  The  other, 
D,  is  grooved  to  fit  the  chuck 
like  the  regular  jaw,  but  is 
very  much  wider  as  it  comes 
above  the  face  ot  the  chuck. 
This  portion  is  turned  to  a 
radius  at  H  and  given  an 
angle  of  10  degrees  at  the 
same  time  in  order  to  counter- 
act the  lifting  tendency  which 
might  cause  trouble  when  the 
Jaws  were  tightened.  The 
floating  member  or  "rocker" 
F  is  mounted  on  this  jaw  as 
shown  in  the  illustration,  and 
is  limited  in  its  movement  by 
the  two  screws  O  and  the 
elongated  holes  in  the  rocker. 
This  construction  gives  a 
very  good  centering  action, 
and  the  rocker  jaw  has  suf- 
ficient "float"  to  take  care  of 
variations  in  the  casting. 

Piston  Chuck  Havlngr  Floating: 
Clamping'  Features 

The  work  A  shown  in  Fig. 
8  is  a  large  automobile  piston 
which  has  been  bored  and 
faced  on  the  open  end  to  a 
predetermined  size  and  which 
is  to  be  completed  in  this  set- 
ting, concentric  and  square 
with  the  finished  portion. 
Previous  to  this  setting  and 
after   the   boring   and    facing 

operation,  the  wrist-pin  hole  is  rough-drilled  in  a  Jig  in  order 
to  facilitate  the  holding  of  the  work  on  the  fixture. 

The  casting  is  located  on  a  hardened  and  ground  steel  ring 
!■'  which  Is  forced  onto  the  body  of  the  fixture  B,  and  a  small 
annular  groove  on  the  ring  prevents  trouble  or  errors  in  locat- 
ing, which  might  be  caused  by  the  presence  of  chips  or  dirt  on 
the  locating  surface.  The  body  of  the  fixture  is  held  in  place 
00  the  table  of  the  machine  by  the  bolts  G  which  enter  the 
table  tec-slots,  and  It  la  centered  on  the  table  by  the  plug  D 
which  is  forced  Into  It  at  N.  The  clamping  pin  h  Is  ball  ended, 
and  has  a  spherical  portion  In  the  center  also.  It  Is  slotted 
at  .V  10  that  the  pin  M  In  the  draw-bar  O  will  enter  the  slot 
as  It  la  passed  through  the  wrlst-pIn  holes,  and  bring  up 
against  the  shoulder  so  n»  to  center  the  clamping  pin  in  the 
piston.  A  great  deal  of  strain  is  tnkon  by  this  clamping  pin, 
and  for  this  reason  it  Is  made  of  tool  steel  and  spring  tem- 
pered, so  that  there  will  he  less  chance  of  breakage. 

The  draw-har  (t  Is  also  of  tool  steel,  and  it  li  keyed  with  a 
Woodruff  key  at   //   to  prevent  Its  turning,  the  key  being  a 
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sliding  fit  in  the  body  of  the  fixture.  The  lower  end  of  the 
rod  is  threaded  with  a  4-pitch  Acme  thread,  double,  left-hand, 
to  fit  the  operating  nut  Q,  this  latter  being  provided  with  a 
handle  R  which  extends  out  through  a  cored  opening  0  in 
the  fixture.  The  permissible  movement  of  this  handle  is 
sufficient  to  produce  a  vertical  movement  of  3/16  inch  of  the 
draw-bar,  which  is  ample  for  the  purpose  of  clamping  and  re- 
leasing. A  thrust  collar  P  is  interposed  between  the  operating 
nut  and  the  boss  on  the  under  side  of  the  fixture,  and  a  coil 
spring  /  keeps  the  rod  up  so  that  the  clamping  pin  may  be 
easily  placed  in  position.  The  pocket  E  in  the  upper  end  of 
the  centering  plug  is  for  clearance  only.  A  heavy  pin  K  acts 
as  a  driver  against  one  of  the  wrist-pin  bosses,  so  that  the 
draw-rod  and  pin  are  not  called  upon  to  perform  this  part 
of  the  work. 

It  will  be  noted  that  while  this  chucking  device  la  very 
rapid  in  its  operation,  there 
is  no  tendency  to  "cock"  the 
piston  or  distort  it  in  any 
way,  as  the  floating  action  of 
the  pin  with  its  three-point 
bearing  equalizes  all  press- 
ures, and  at  the  same  time 
provides  a  very  secure  method 
of  clamping  the  work. 
Chuck  Jaws  with  Floatingr 

Locating  Points 
The  work  A  shown  in  Fig. 
9  is  to  be  bored,  shouldered 
and  faced  complete  in  one  set- 
ting, and  on  account  of  its 
length  it  was  considered 
necessary  to  provide  addi- 
tional supporting  points  be- 
sides the  jaw  surfaces.  A  set 
of  special  Jaws  B  is  keyed  to 
the  sub-Jaws  in  the  table  at 
D,  each  special  jaw  being 
shouldered  at  G  to  support 
the  work. 

The  brackets  E  are  tongued 
at  F  to  fit  the  special  jaws 
and  are  secured  thereto  by 
the  screws  G.  These  brackets 
act  as  a  support  for  the  steel 
floating  ring  if  in  which  the 
three  spring-pins  J  are  placed. 
Elongated  holes  at  points  .V 
allow  the  required  floating 
action,  the  ring  being  clamped 
by  the  collar-head  screws. 
The  brackets  on  which  the 
ring  rests  are  provided  with 
a  shelf  H  which  is  offset 
slightly  from  the  center  so  as 
to  give  the  necessary  width 
for  the  screws.  In  using  the 
device,  the  screws  L  and  .V 
are  loosened,  and  the  work  placed  in  the  Jaws,  which  are 
then  tightened  while  the  ring  floats  sufllciently  to  allow  for 
variations.  It  will  be  noted  that  the  pins,  being  spring-con- 
trolled, adapt  themselves  to  the  casting  and  are  there  locked 
Ijy  the  serew.M  /,,  after  which  the  ring  itself  is  clamped  by 
the  collar-head  screws  A'. 

Although  the  floating  action  of  this  device  was  satisfactory, 
the  driving  or  gripping  power  was  found  insufficient  to  hold 
the  work  sec\irely,  and  It  became  necessary  to  replace  the 
spring  pins  with  square-head  set-screws,  cup-pointed,  the  ring 
being  tapped  out  to  receive  them.  The  ring  was  then  allowed 
to  float  while  these  screws  were  lightly  set  up  on  the  work 
after  which  the  clamping  screws  N  were  tightened.  After  this 
change  in  construction,  the  action  of  the  mechanism  was 
much  Improved,  and  the  driving  power  was  found  sufficient. 
RovitrhInK  Out  Flxt\ire  for  Motor  Gear 
A  very  unusual  condition  Is  shown  In  Fig.  10.  as  the  work 
A  Is  a  steel  forging  which  is  to  be  roughed  out  all  over  within 
limits  ot  %  Inch  plus  or  minus.     After  the  roughing  opera- 
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tions,  the  work  was  machined  (all  except  the  web)  to  the 
required  dimensions,  other  fixtures  being  used  for  the  finish- 
ing operations. 

The  amount  of  metal  to  be  removed  was  considerable  so 
that  it  was  necessary  to  provide  a  good  means  of  driving  the 
work  in  order  that  no  slippage  might  occur,  due  to  the 
pressure  of  the  cut.  A  fixture  C  is  centered  on  the  table  by 
the  stud  B  which  is  turned  down  at  F  to  a  size  small  enough 
to  enter  the  hole  in  the  hub.    The  three  bolts  D  are  used  to 

hold  the  fixture  down  on  the  table,  the  • 

table  tee-slots  being  utilized  for  the  pur- 
pose. Three  studs  B,  which  are  of  tool 
steel  with  conical  hardened  ends,  serve 
as  locating  points  and  drivers  for  the 
hub  of  the  forging.  The  floating  collar 
G  lias  a  concave  surface  on  which  the 
special  nut  J  bears,  and  it  is  provided 
with  a  three-point  bearing  on  its  under 
side  to  equalize  variations  in  the  end  of 
the  hub,  as  shown  at  H  in  the  illustra- 
tion. As  the  diameter  of  the  hub  is 
somewhat  small,  it  is  evident  that  the 
amount  of  driving  surface  accessible  at 
this  point  would  be  insufficient  for 
heavy  cuts  to  be  taken.  As  an  additional 
precaution,  the  threaded  bushings  L 
are  set  in  the  body  of  the  fixture  and 
are  provided  with  the  screws  K  which 
are  cone-pointed  and  of  hardened  tool 
steel.  These  screws  are  set  up  into  the 
rim  of  the  forging  to  assist  in  the 
driving. 

Fixture  with  Floating:  Locators  to  take 
Care  of  Two  Finished  Surfaces 

It  is  occasionally  necessary  to  make 
up  a  fixture  in  such  a  way  that  it  will 
locate  a  piece  of  work  correctly  from 
two  finished  surfaces  in  different  planes. 
An  example  of  this  kind  is  shown  in 
Fig.  11,  which  is  an  automobile  housing, 
surface-milled  at  M  and  faced  and 
threaded  on  the  flange  D.  It  is  neces- 
sary to  locate  the  work  from  these  two 
surfaces  in  order  to  bore  the  bearings  E. 
The  fixture  B  is  located  on  the  table  by 
the  centering  bushing  P  which  is  of  tool 
steel  hardened  and  ground  and  which 
acts  as  a  guide  at  0  for  the  pilots  of 
the  boring  tools  which  are  used  in  ma- 
chining the  work. 

The  work  is  placed  in  the  fixture  with 
the  finished  flange  M  against  the  pad 
and  is  held  in  place  against  this  surface 
by  the  four  hook-bolts  L,   the  nuts  N 

being    used    to    draw  

them  up  tightly.  A 
screw  plug  G  enters 
the  threaded  end  of 
the  flange  D,  and 
the  shank  F  passes 
through  the  bushing 
E  and  obtains  a  spheri- 
cal bearing  at  K  on 
the  floating  washer  H, 
clearance  being  pro- 
vided in  the  enlarged 
hole  in  the  bushing  so 
that  slight  inequali- 
ties both  in  the  align- 
ment of  the  thread 
and  the  surface  of  the  flange  will  be  equalized  by  the 
floating  action.  The  collar  J  is  provided  with  a  handle 
by  which  the  screw  may  be  operated.  The  nature  of  this 
work  is  such  that  the  accuracy  required  is  compensated  for 
by  this  method  of  locating. 


Fig. 


Fixture  with  Floating:  Locating:  Points 
We  sometimes  learn  more  by  the  observance  of  mistakes 
in  design  than  we  do  by  those  which  are  perfectly  satisfactory. 
An  example  of  a  fixture  which  was  incorrect  in  design  and 
which  did  not  give  satisfactory  results  is  shown  in  Fig.  12. 
In  this  case  the  work  A  is  a  large  cast-Iron  pot  which  is 
located  on  the  cored  interior  surface  B  by  the  three  conical 
spring  points  E,  these  points  being  so  designed  that  they 
will  approximate  the  center  of  the  cored  surface.  The  fixture 
C  is  centered  on  the  table  by  the  plug  D 
and  is  held  down  by  the  three  bolts  H 
which  enter  the  table  tee-slots.  Three 
clamps  F  are  slotted  at  their  inner  end 
to  allow  a  rapid  withdrawal  and  are 
clamped  down  upon  the  rim  of  the  work 
by  the  nuts  and  washers  at  G. 

The  principal  fault  in  this  device  was 
the  fact  that  although  the  conical  points 
E  permitted  a  fioating  action,  there  was 
nothing  to  prevent  any  one  of  these 
points  being  forced  downward  more 
than  the  others  so  that  there  was  natur- 
ally a  tendency  toward  faulty  locating, 
caused  by  the  unequal  distribution  of 
pressure  on  these  points.  A  single  spring 
plug  having  three  points  of  location 
would  undoubtedly  be  more  satisfactory, 
for  then  the  pressure  would  be  more 
evenly  distributed. 

Fixture  with  a  Floating:  Threaded  Locator 
Fig.  13  shows  a  piece  of  work  A  which 
has  been  previously  faced  and  threaded. 
Six  holes  have  also  been  drilled  in  the 
flange,  one  of  which  is  used  for  driving 
through  the  medium  of  the  pin  C.  The 
fixture  D  is  of  cast  iron,  located  on  the 
table  by  the  plug  0  which  is  centered  in 
the  fixture  F  and  is  held  down  by  the 
bolts  E  in  the  usual  manner.  The  work 
itself  locates  on  the  fixture  by  the 
shoulder  portion  B  and  is  driven  by  the 
pin  C  in  one  of  the  flange  holes.  In 
order  to  equalize  any  variation  between 
the  faced  surface  and  the  threaded  por- 
tion the  floating  threaded  plug  G  is  pro- 
vided with  a  spherical  collar  M  at  its 
lower  end,  this'  collar  being  pinned  to 
it  by  the  pin  N.  The  floating  collar  L 
also  has  a  spherical  bearing  which 
matches  that  of  the  collar  M.  Sufficient 
clearance  is  provided  in  the  body  of  the 
fixture  to  allow  the  plug  to  float  in  any 
direction.  A  spring  H  keeps  the  threaded 
plug  up  in  its  proper  position.  A  socket 
wrench  K,  squared  at 
J,  is  provided  for 
drawing  the  threaded 
plug  up  into  the  work. 

Grinding:  Fixture  for  a 
Steel  Collar 
The  work  A  shown 
in  Fig.  14  is  a  steel 
casting  which  is  to  be 
ground  on  the  two  ex- 
terior surfaces.  A 
nose  piece  D  is 
screwed  to  the  end  of 
the  spindle  E  and  is 
provided  with  a  hard- 
ened and  ground  lo- 
cating ring  B  on  which  the  work  locates.  The  stud  C  is 
forced  into  the  nose  piece  and  is  threaded  on  its  outer  end 
to  receive  a  spherical  nut  F.  The  collar  G  Is  concaved  to  the 
same  radius  as  the  spherical  portion  of  the  nut  so  that  it 
floats  against  the  end  of  the  work. 


Machinery 


Fixture  with  a  Floating  Threaded  Locator 
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THE  VALUATION  OF  MACHINE  TOOLS* 

FUNDAMENTAL   PRINCIPLES   GOVERNING    THE   MAKING  OF 
AN   ACCUKATE  APPRAISAL 

BT  CEOROE  L    COLBUBNt 

As  soon  as  a  machine  is  installed  and  ready  for  operation, 
it  begins  to  depreciate  in  value.  This  depreciation  takes 
place  at  a  variable  rate  and  is  more  or  less  compensated  for 
by  repairs  and  renewals.  But  although  depreciation  takes 
place  at  a  variable  rate,  an  average  can  be  determined  by 
estimating  the  probable  working  life  of  the  machine  and  then 
distributing  over  this  period  the  difference  between  the  cost 
of  the  machine  and  its  junk  value.  The  cost  of  the  machine 
includes  the  original  price,  the  expense  of  installation,  the 
cost  of  all  repairs  and  renewals,  and  the  expenditure  for 
special  tools  and  fixtures.  The  installation  expense  includes 
the  cost  of  freight,  carting,  millwright  material  and  labor. 
The  junk  value  of  the  machine  is  the  net  value  received  for 
the  old  metal  in  it  after  making  the  proper  deduction  for 
the  expense  of  dismantling  the  machine,  preparing  the  junk 
for  shipment,  carting  and  all  other  incidental  expenses.  For 
example,  suppose  it  is  required  to  determine  the  average 
depreciation  per  year  of  an  engine  lathe,  which  originally 
cost  $500,  and  tor  which  the  working  life  is  estimated  at 
twenty  years.  The  installation  cost  was  $65;  the  total  cost 
of  repairs,  renewals,  and  special  tools  and  fixtures  is  esti- 
mated at  $100;  and  the  junk  value  is  approximately  $5.  The 
depreciation  per  year  will  be: 

500  +  65  +  100  —  5  660 

= =  $33. 

20  20 


33 
660 


X  100  =  5  per  cent. 


An  average  depreciation  arrived  at  in  this  way  is  generally 
found  more  convenient  for  purposes  of  accounting  than  the 
use  of  figures  obtained  from  annual  appraisals  of  the  plant. 
Some  firms  establish  an  average  annual  rate  of  depreciation 
on  all  machine  tools,  this  rate  being  not  far  from  5  per  cent; 
but  very  cautious  concerns  allow  as  much  as  10  per  cent 
for  the  annual  rate  of  depreciation  on  all  machinery  in  the 
plant.  The  preceding  method  of  figuring  the  average  deprecia- 
tion rate  on  individual  machine  tools  is  more  accurate  than 
any  general  average  is  likely  to  be,  although  it  requires 
more  time  from  the  cost  clerks  and  the  expense  of  additional 
bookkeeping.  The  office  records  of  mechanical  equipment 
should  show  the  original  price  of  each  machine;  the  date  of 
purchase;  the  name  and  address  of  the  builder;  and  the  cost 
of  installation,  repairs  and  renewals,  and  special  tools  and 
fixtures. 

In  figuring  an  average  rate  of  depreciation  for  a  given 
machine,  the  probable  cost  of  special  tools  and  fixtures  is 
difficult  to  estimate  in  advance,  but  this  part  of  the  work  is 
greatly  simplified  when  the  builder  of  the  machine  has  a 
listed  stock  of  such  tools  and  fixtures  from  which  the  pur- 
chaser can  select  those  which  are  necessary  for  handling  his 
work.  The  probable  working  life  of  the  machine  and  the 
cost  of  repairs  and  renewals  naturally  depend  upon  the  care 
which  the  machine  receives,  the  number  of  hours  it  is  used 
p?r  day  and  the  character  of  the  work  for  which  it  Is  used. 
In  estimating  the  probable  life  of  a  machine  and  the  cost  of 
repairs,  renewals  and  special  tools  and  fixtures,  the  cost 
clerk  could  be  greatly  assisted  by  a  factory  committee  con- 
sisting of  the  superintendent  and  foremen  of  departments, 
including  the  repair  foreman.  It  Is  customary  In  most  fac- 
tories to  take  an  annual  Inventory  of  stock,  supplies,  small 
tools,  machinery,  furniture  and  fixed  plant.  Then  by  refer- 
ence to  the  records  of  the  purchasing  and  bookkeeping  de- 
partments, data  la  available  which  may  be  used  In  connec- 
tion with  the  predetermined  rates  of  depreciation  to  enable 
the  cost  clerks  to  place  Inventory  values  on  all  Items. 
Mnchlne  Tool  Appmlaalf 

As  a  check  on  the  cost  clerk's  work.  It  Is  advisable  tor  the 
factory  manager  or  some  other  official  who  Is  acnunlntod 
with  the  technical  details  of  the  equipment  to  annually  ap- 

•  »••  •!•"  "Mnl'n)  I'rirtlcf  la  MunnrarlDrlni  rUnl  Apprtlwl."  in 
MoRiimit    for    M»r,    lOID. 
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praise  the  value  of  the  machinery  and  fixed  plant.  In  mak- 
ing such  an  appraisal  it  would  be  of  great  assistance  to  have 
each  machine  provided  with  a  nameplate  giving  its  inventory 
number,  the  date  when  it  was  built  and  the  name  and  ad- 
dress of  the  manufacturer.  Whenever  there  is  any  doubt 
about  the  value  which  should  be  placed  upon  a  machine  tool, 
the  office  records  should  be  consulted  to  determine  the  orig- 
inal price,  the  installation  expense  and  the  cost  of  repairs, 
renewals,  and  special  tools  and  fixtures.  Additional  informa- 
tion may  often  be  obtained  by  consulting  the  foreman  of  the 
department  in  which  the  machine  is  used  and  the  repair 
foreman.  An  appraisal  of  machine  tools  conducted  by  a 
factory  official  should  be  thoroughly  and  scientifically  carried 
out  without  reference  to  the  tax  and. insurance  rates  or  the 
relation  of  dividends  to  capital  invested. 

In  order  to  obtain  a  thoroughly  impartial  appraisal,  or  aa 
a  check  on  their  own  method  of  valuation,  many  firms  em- 
ploy an  expert  appraiser  to  place  a  value  on  their  furniture, 
supplies,  small  tools,  machinery  and  fixed  plant.  Some  ap- 
praisers also  place  a  value  on  stock,  but  as  a  rule  manu- 
facturers prefer  to  fix  their  own  value  on  this  item.  Among 
the  numerous  factors  which  such  an  expert  appraiser  has 
to  consider  before  being  able  to  place  an  accurate  value  upon 
a  machine  tool,  the  following  may  be  mentioned:  productive 
efficiency  of  the  machine,  original  price,  expense  of  installa- 
tion, cost  of  repairs  and  renewals,  investment  in  special  tools 
and  fixtures,  and  the  probable  working  life  of  the  machine. 
Productive  Efficiency  of  a  Machine 

The  productive  efficiency  of  a  machine,  or  the  ratio  of  its 
actual  output  to  the  maximum  output,  is  the  real  basis  in 
fixing  its  value  in  dollars  and  cents.  Many  conditions  exert 
an  influence  in  fixing  this  productive  efficiency.  For  instance, 
a  low  efficiency  may  be  due  to  an  insufficient  supply  of  stock, 
lack  of  skill  on  the  part  of  the  operator,  lack  of  power  or 
operation  at  too  slow  a  speed;  and  it  will  be  noted  that  the 
builder  of  the  machine  is  in  no  way  responsible  for  any  of 
these  causes  of  poor  efficiency.  The  appraised  value  of  a  ma- 
chine tool  is  not  necessarily  affected  by  such  conditions,  the 
points  of  cardinal  importance  in  fixing  its  value  being  the 
actual  condition  of  the  machine  itself,  such  as  the  style;  age; 
state  of  repair  and  rate  of  production  under  the  most  favor- 
able conditions,  as  compared  to  that  of  a  similar  machine  of 
the  most  modern  design. 

Original  Price.  Installation  Expense  and  Final  Junk  Value 

The  maximum  value  of  a  machine  is  the  current  price  of  a 
similar  machine  that  is  available  for  immedate  delivery  plus 
the  expense  of  installation.  The  final  junk  value  is  the  net 
price  which  can  be  obtained  for  the  materials  in  the  machine 
after  deducting  the  expense  of  dismantling  the  machine  and 
preparing  the  junk  for  shipment. 

Additions,  Attachments  and  Tools 

Additions  or  improvements  in  the  design  of  various  parts 
of  a  machine  are  frequently  made  in  order  to  accomplish  cer- 
tain results,  and  the  cost  of  such  additions  should  be  in- 
cluded in  fixing  the  appraised  value  of  the  machine.  The 
number,  size  and  condition  of  each  machine  and  its  special 
attachments  and  tools,  i.e..  whether  in  good,  fair  or  poor  con- 
dition, should  be  stated  in  the  inventory  In  addition  to  giving 
the  appraised  value. 

Repairs  and  Renewals 

Through  continued  use  the  working  part.s  of  a  machine 
necessarily  experience  a  certain  amount  of  wear  and  tear, 
which  requires  the  making  of  repairs  and  renewals  from  time 
to  time.  The  lack  of  a  proper  foundation,  and  the  provision 
of  Insufficient  metal  In  the  frame  or  a  poor  distribution  of 
this  metal,  will  cause  vibration  and  result  In  excessive  wear 
and  brc-akage  of  machine  parts.  A  record  of  the  cost  of  re- 
pairs and  renewals  should  be  carefully  kept  In  the  office  for 
each  Individual  machine,  whore  It  Is  available  for  use  In  con- 
nection with  the  fixing  of  appraised  values. 

Typo  of  Mnchlne  mid  Probable  W'orklnir  Life 

Machine  tools  are  divided  into  the  various  familiar  classes, 
such  as  engine  lathes,  milling  machines,  etc.,  and  a  further 
subdivision  of  these  classes  Is  made  as  plain,  semi-automatic, 
full  automatic,  etc.     Owing  to  the  general  use  of  highspeed 
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steel,  machine  tools  are  now  designed  and  built  to  enable 
them  to  stand  up  under  much  greater  speeds,  feeds  and 
depths  of  cut  than  was  the  case  fifteen  or  twenty  years  ago. 
This  change  in  the  design  of  machine  tools  is  also  due  to  a 
desire  on  the  part  of  manufacturers  to  get  the  maximum 
amount  of  work  out  of  the  machines,  this  increase  in  the  rate 
of  production  being  carried  almost  to  the  point  where  break- 
ing or  excessive  wearing  down  of  the  cutting  tools  will  occur. 
The  employment  of  these  high  speeds,  feeds  and  depths  of 
cut,  together  with  overtime  work  or  the  employment  of  night 
shifts,  and  lack  of  care  in  adjusting  the  machines,  causes  a 
great  increase  in  wear  and  tear  and  a  consequent  reduction 
in  the  working  life  of  the  machines. 

Obsolete  Machines 

A  machine  may  become  obsolete  before  it  is  worn  out.  An- 
other point  in  the  efficient  conduct  of  a  manufacturing  plant 
is  the  possibility  of  using  a  machine  for  performing  "rough- 
ing operations,  which  has  become  too  badly  worn  to  enable  it 
to  give  satisfaction  in  the  production  of  accurate  work,  after 
which  the  finishing  operations  are  performed  on  a  newer  ma- 
chine which  is  in  good  working  condition.  Where  the  labor 
necessary  to  operate  an  old  style  or  obsolete  machine  greatly 
exceeds  that  of  a  more  modern  machine  for  doing  the  same 
class  of  work,  or  where  its  output  is  of  considerably  poorer 
quality  than  that  of  the  more  modern  equipment,  the  obsolete 
machine  should  be  dispensed  with  even  if  it  is  necessary  to 
sell  it  at  its  junk  value. 

Machines  in  an  Idle  Factory 

Machines  in  an  idle  factory  depreciate  rapidly  in  value  due 
to  rusting,  etc.,  from  lack  of  care.  Where  the  machines  in  a 
factory  which  has  stopped  running  are  offered  for  sale,  those 
types  which  are  commonly  used  in  many  trades  find  the  best 
market,  and  this  is  particularly  true  of  those  machines  built 
by  well  known  machinery  manufacturers.  Auction  sales  of 
machinery  conducted  under  the  direction  of  receivers  of  bank- 
rupt concerns  often  bring  high  prices  owing  to  the  demand 
which  may  exist  for  machines  for  immediate  delivery. 
Fire  Damage 

Indemnity  and  not  reinstatement  is  the  principle  on  which 
fire  insurance  claims  are  usually  settled,  although  insurance 
companies  reserve  the  right  of  replacing  the  equipment  in- 
stead of  paying  cash  if  the  estimated  loss  is  considered  ex- 
cessive. In  the  case  of  fires  where  the  office  records  have 
been  preserved,  but  where  such  records  fail  to  show  the  orig- 
inal cost  of  the  equipment,  its  age  and  probable  depreciation, 
outside  proofs  of  the  original  cost  are  generally  secured  from 
the  dealers  or  manufacturers  from  which  the  equipment  was 
purchased.  When  the  machinery  loss  represents  a  considerable 
amount,  the  insurance  companies  often  secure  the  services 
of  a  recognized  expert  appraiser,  and  in  case  a  dispute  arises 
arbitration  is  resorted  to,  the  representatives  of  the  insur- 
ance company  and  the  assured  conferring  with  a  third  expert 
appraiser  obtained  by  them;  and  the  agreement  of  any  two 
members  of  this  trio  is  accepted  as  final. 

An  appraisal  made  before  a  fire  by  a  reliable  expert  ap- 
praiser is  of  great  help  in  the  settlement  of  a  fire  loss,  but 
the  results  of  such  an  appraisal  are  not  always  accepted  by 
the  insurance  companies.  Stock  insurance  companies  gener- 
ally state  in  their  policies  that  in  case  the  aggregate  claim 
for  any  loss  does  not  exceed  5  per  cent  of  the  total  value,  no 
special  inventory  or  appraisement  of  the  undamaged  property 
shall  be  required  of  the  assured.  Insurance  companies  pay 
the  actual  value  at  the  time  of  the  fire  of  the  equipment  dam- 
aged by  the  fire,  which  is  not  the  full  value  unless  a  total 
loss  occurs.  In  case  of  a  total  loss,  the  cost  of  the  removal 
of  the  debris  is  also  included.  With  the  factory  mutual  fire 
Insurance  companies,  the  equipment  is  appraised  in  advance 
by  experts  employed  by  the  insurance  companies,  and  stand- 
ard rates  of  depreciation  are  adopted  for  various  classes  of 
machinery.  The  following  items  are  usually  recorded  by  the 
mutual  companies:  the  number  and  name  of  the  factory;  the 
name  of  the  appraiser  who  made  the  inventory;  the  date  on 
which  the  inventory  was  made;  the  type  of  building  in  which 
the  plant  is  housed;  the  location  of  each  department  in  the 
plant;  and  a  description  of  each  unit  of  equipment  includ- 
ing the  builder,  the  date  built,  the  present  cost  of  a  similar 


new  machine,  the  cost  of  installation,  the  rate  of  depreciation 
on  that  class  of  machine  and  the  approximate  net  value. 
With  such  information  available,  the  settlement  of  fire  losses 
becomes  a  relatively  simple  matter,  as  definite  information  is 
available  covering  all  points  which  have  a  bearing  upon  the 
conditions  which  govern  the  making  of  a  settlement. 

A  RECORD  TEST  ON  SMALL  DRILLS 

Drilling  deep  holes  in  the  automatic  screw  machine  is  a 
difficult  proposition  because  of  the  fact  that  the  drills  gen- 
erally become  dull  quickly  and  do  not  produce  a  straight 
hole  in  the  work,  or  else  the  drill  breaks.  Even  under  the 
most  favorable  circumstances,  it  is  difficult  to  produce  a 
straight  hole  of  any  depth  with  one  drill,  and  the  general 
practice  is  to  use  one  or  more  drills  in  the  turret  and  only 
drill  a  short  distance — from  two  to  five  times  the  diameter  of 
the  drill — until  the  full  depth  of  the  hole  has  been  reached. 

An  interesting  experiment  with  small  drills  was  lately 
made  in  the  plant  of  the  Atlantic  Mfg.  Co.,  Bridgeport,  Conn., 
on  a  No.  00  Brown  &  Sharpe  automatic  screw  machine.  The 
stock  being  drilled  was  17/64  inch  cold-rolled  steel,  which 
was  rotated  at  a  speed  of  2600  R.  P.  M.  The  depth  of  the 
hole  in  the  piece,  as  shown  by  the  illustration,  was  %  inch, 
and  the  diameter  of  the  drilled  hole  was  No.  30 — 0.125  inch. 
The  drills  which  were  found  to  give  the  best  results  were 
those  made  by  the  Detroit  Twist  Drill  Co.,  Detroit,  Mich. 
Four  of  these  Detroit  high-speed  drills,  as  shown,  were  held 
in  the  turret  in  standard  Brown  &  Sharpe  floating  holders. 
The  first,  which  acted  as  a  center  drill,  was  fed  in  to  a  depth 
of  0.1S7  inch,  at  a  feed  of  0.005  inch  per  revolution  of  the 
work.  The  second  drill  was  fed  in  to  a  depth  of  0.312  inch,  at 
a  feed  of  0.005  inch  per  revolution  of  the  work.     The  third 


drill  was  fed  in  to  a  depth  of  0.070  inch,  at  a  feed  of  0.003 
inch  per  revolution  of  the  work,  while  the  fourth  drill  was 
fed  in  to  a  depth  of  0.070  inch  at  a  feed  of  0.003  inch  per 
revolution  of  the  work. 

It  will  be  noticed  in  looking  over  this  list  that  the  second 
drill  was  fed  in  a  much  greater  distance  than  the  last  two 
drills.  The  reason  for  this  is  that  as  the  depth  increases, 
greater  difficulty  is  met  with  in  getting  rid  of  the  chips,  and 
the  feed  must  be  decreased  as  the  depth  increases  to  secure 
a  straight  hole.  A  most  remarkable  feature  about  this  test 
was  the  length  of  time  that  the  drills  stood  up  without  re- 
grinding.  The  machine  was  stopped  after  50,000  pieces  had 
been  turned  out  and  the  drills  were  still  in  good  condition. 
It  was  also  found  that  the  most  severe  duty  came  on  the 
drill  that  penetrated  0.312  inch  into  the  work,  as  would  reason- 
ably be  expected.  D.  T.  H. 
•     *     • 

At  least  two  automobile  builders  are  planning  to  bring 
out  eight-cylinder  cars  as  their  1915  models.  These  two 
makers  have,  in  the  past,  built  only  four-cylinder  cars. 
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WHEN  THE  WAR  ENDS 

In  spite  ot  the  commercialism  of  which  we  have  been 
justly  accused,  the  thoughts  of  all  men  in  our  favored  and 
happy  country  turn  with  longing  toward  the  dawn  ot  peace. 
But  we  tear  peace  will  not  come  with  the  summer  as  some 
sanguine  authorities  foretell,  because  many  great  changes 
must  come  first.  It  the  war  is  to  end  with  victory  for  the 
allies,  Belgium,  the  part  of  France  held  by  the  Germans, 
and  Alsace  and  Lorraine,  must  first  be  reconquered,  foot  by 
foot.  To  realize  what  is  involved  in  that  task,  remember  the 
cost  ot  the  last  ten-mile  advance. 

The  longer  the  war  continues,  the  more  gradual  will  be 
the  reduction  in  demand  tor  machine  tools  used  in  the  pro- 
duction of  war  material;  and  this  condition  should  avert  the 
danger  ot  a  sudden  and  wholesale  cancellation  of  orders 
which  some  manufacturers  fear.  With  peace  will  come  a 
period  ot  world-wide  readjustment,  and  manufacturers  who 
are  tempted  to  over-extend  by  the  present  clamorous  demand 
should  consider  what  its  cessation  will  mean  to  them. 

To  forecast  our  own  commercial  future  after  the  close  ot 
the  war  is  an  undertaking  the  wisest  would  turn  from.  That 
the  hundreds  of  millions  disbursed  in  this  country  tor  war 
orders  will  partly  offset  the  loss  of  manufactured  exports  Is 
a  hopeful  fact.  Some  results  for  Kurope  we  can  figure  out 
with  reasonable  certainty— greatly  diminished  buying  power, 
higher  labor  and  material  costs,  Increased  living  expenses, 
heavier  taxes  to  support  the  burdens  of  debt,  but  added 
power  to  the  people  living  under  autocratic  governments 
to  determine  for  themselves  the  questions  of  life  and  death 
which  heretofore  have  been  decided  tor  them  by  thoir  rulers. 
•     •     • 

CARRYING   OFF  THE  HEAT 

The  Invpstlgntlon  of  Taylor  Into  the  laws  ot  cutting  metnls 
•howed  the  Importance  of  carrying  off  the  heat  from  the  point 
of  the  tool  as  quickly  nn  posslhlp.  Sopnrntlng  the  chip  from 
the  body  and  curling  It  requires  the  expenditure  of  energy, 
which  Is  transformed  Into  heat.  The  development  of  hlgh- 
«p«^  steel  has  greatly  Increased  the  efficiency  ot  metal- 
cnftlnK  tooln.  and  notwIthsUndlng  Its  high  cost,  highspeed 
strel  ha.«  displaced  carbon  steel  generally  for  lathe  tools. 
twlRt  drllli.  milling  cutters  and  other  typical  metalcutling 
tools.  Bat  the  discovery  of  highspeed  steel  did  not  solve 
the  problem  of  carrying  off  the  heat  generated;   It  provided 


a  cutting  material  that  works  efficiently  at  comparatively 
high  temperatures.  If  the  critical  temperature  is  exceeded, 
the  tool  speedily  breaks  down. 

There  are  various  means  ot  carrying  off  the  heat  and  of 
reducing  the  amount  generated.  It  a  twist  drill  is  ground 
so  that  the  lips  break  the  chips  instead  of  curling  them,  the 
heat  generated  is  lessened,  but  there  is  presented  the  difficulty 
ot  getting  the  chips  out  of  the  hole.  Hence,  the  development 
of  inverted  drilling  machines  which  let  the  chips  fall  out  by 
gravity  as  soon  as  they  are  broken  loose,  using  straight- 
fluted  drills  to  facilitate  clearing  them  from  the  point  and 
breaking  them  up.  Oil-tube  drills  also  provide  for  cooling  the 
cutting  edges  and  ejecting  the  chips.  Copious  soda  water 
streams  on  lathe  tools  reduce  the  temperature  ot  the  chip 
and   permit  increase  ot  cutting  speed. 

But  all  these  are  palliatives  that  reduce  but  do  not  abate 
the  deteriorating  effect  ot  heat  generated  at  the  extreme  cut- 
ting point;  buried  in  metal  no  liquid  can  reach  it,  lubrica- 
tion being  effective  only  at  an  appreciable  distance  from  the 
point.  Hence,  the  lubricating  effect  of  cutting  compounds  is 
subordinate  to  their  effect  as  cooling  mediums  atter  heat  is 
generated.  How  can  the  efficiency  of  cooling  mediums  be 
increased? 

The  greatest  need  ot  better  cooling  in  metal  cutting  is, 
perhaps,  in  grinding.  The  heat  generated  does  not  appreci- 
ably affect  the  wheel,  but  it  distorts  and  injures  the  metal, 
especially  if  hardened.  A  fruitful  field  for  scientific  study 
is  that  of  grinding  with  a  minimum  ot  heat  generated  and 
the  rapid  withdrawal  from  the  work  of  the  heat  unavoidably 
produced.  The  investigation  should  result  in  a  great  im- 
provement in  grinding  practice. 

c     •     * 

THE   NARROW   GUIDE 

In  many  machine  tools,  guides  are  provided  only  at  the 
outer  edges  of  wide  carriages.  In  order  to  permit  the  car- 
riages or  slides  to  move  freely,  it  is  necessary  to  allow  a  cer- 
tain amount  ot  looseness  in  the  sliding  fits,  and  this  is  often 
sufficient  to  change  the  alignment  ot  the  parts.  If  the  feed- 
screw is  at  the  front  ot  the  slide,  tar  removed  from  the  back 
guiding  surface,  there  is  also  a  tendency  tor  the  slide  to  bind. 
Observing  these  difficulties,  machine  tool  builders  have 
realized  that  the  inaccuracy  ot  alignment  and  the  tendency 
to  bind  could  be  reduced  to  a  minimum  by  making  the  guide- 
ways  as  narrow  as  practicable  and  as  long  as  the  character 
ot  the  machine  would  permit.  This  type  ot  guideway  is  gener- 
ally referred  to  as  the  "narrow  guide."  Although  the  angle 
ot  deflection  due  to  cross-winding  is  the  same  with  wide  as 
with  narrow  guides,  other  conditions  being  the  same,  the 
lateral  pressure  on  the  sides  of  the  guide  and  slide  is  greater 
on  a  wide  guide  than  on  a  narrow  one,  tor  any  given  ec- 
centric load.  Therefore  the  friction  and  wear  are  greater 
on  wide  guides  than  on  narrow  ones. 

The  advantages  of  the  narrow  guide  are  not  obtained 
merely  by  having  a  guideway  that  is  as  narrow  as  possible, 
but  depend  mainly  upon  the  correct  location  of  the  guide- 
ways.  When  a  narrow  guide  is  used,  It  must  bo  arranged 
on  the  machine  close  to  the  resisting  and  feeding  forces.  A 
narrow  guide  strip  at  the  back  ot  a  carriage  having  a  feed- 
screw In  front  would  probably  be  more  harmful  than  the 
ordinary  wide  guide.  In  machine  tool  construction  where  one 
vee  and  one  flat  are  used,  the  vee,  being  In  effect  a  narrow 
guide,  must  bo  nearer  to  the  feeding  force  and  the  resistance. 

When  the  narrow  guide  Is  placed  near  the  feeding  forces, 
however,  its  advantage  lies  In  the  reduction  of  the  moment  ot 
the  frictlonal  resistance  and,  hence,  ot  the  required  feeding 
force.  Some  advantages  are  also  derived  from  the  better 
mechanical  construction  possible  with  the  narrow  guide,  since 
the  guiding  surfaces  can  generally  be  made  very  rigid. 

When  the  feed-  or  lead-screws  of  machine  tools  are  so  placed 
that  they  are  In  close  proximity  to  the  narrow  guide,  there 
Is  no  question  as  to  this  design  being  an.  Improved  means  ot 
guiding  the  tool-carrying  head  or  slide  ot  any  machine,  but 
It  should  be  fully  understood  that  It  Is  not  the  narrow 
guide  as  .such,  but  rather  Its  position  relative  to  the  feeding 
force,  that  accounts  for  the  advantages  gained. 
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ON  FINDING  THE  TRANSFORMATION  POINTS  IN  STEEL* 


APPARATUS  FOR  DETERMINING  THE  DECALESCENT  AND  RECALESCENT  PARTS  OF  THE  TEMPERATURE  CURVE 

BY  E.  F.  LAKEt 


SO  many  improvements  have  been  made  in  the  heat-treat- 
ment of  steel  in  the  past  few  years  that  the  tem- 
peratures should  no  longer  be  judged  by  color.  Pyrom- 
eters and  other  heat  measuring  instruments  have  been 
brought  into  use  which  enable  one  to  get  the  heat-treatment 
temperatures  much  more  accurately  than  was  ever  done  by 
the  old  eyesight  method.  The  scientific  investigators  of  the 
heat-treatment  of  steel  have  also  laid  down  certain  rules  that 
can  be  followed  to  give  very  accurate  results,  and  their  In- 
vestigations have  shown  that  the  variations  in  temperature  by 
the  old  eyesight  method  resulted  in  considerable  loss  in  the 
strength  of  the  metal  and  in  its  resistance  to  fatigue. 

The  investigators  discovered  the  fact  that  steels  under- 
went certain  transformations  In  their  grain  structure  at 
definite  degrees  of  temperatures;  also  that  these  transforma- 
tion periods  were  of  vital  importance  for  obtaining  the  cor- 
rect temperatures  at  which  to  heat-treat  steels.  In  some 
steels  there  are  several  transformation  points.  The  one  that 
occurs  at  the  highest  temperature  is  the  one  that  is  very 
important  for  the  annealing  and  hardening  operations.  At 
this  temperature  the  molecules  of  the  metal  rearrange  them- 
selves in  a  manner  that  produces  the  finest  and  densest  grain 
structure  that  the  metal  is  capable  of  assuming.  This  also 
removes  any  internal  strains  that  may  have  been  set  up  in 
the  metal  by  the  mechanical  working  it  received  in  the  shap- 
ing operations.  Lower  transformation  points  are  less  im- 
portant, but  might  be  utilized  when  cooling  the  steel  down 
or  when  preheating.    Various  other  terms  are  used  in  place 

*  For  ad(]itioiin1  information  on  determining  the  transformation  points 
of  steel  see  "Loi'iitinK  the  Critieal  Ranire  with  the  Brlnnel  BaU  Tester." 
December.  ]ft14;  "HnrrleninE  Carhon  Steels."  Januar.7.  1910;  "Uccalescence 
and  Its  Relation  to  Hardening."  October.  1909;  and  Machinery's  Reference 
Book    No.    63,    "Heat-treatment   of  Steel." 

t  Address:     412    PcDnsylvanio    Ave..    Detroit,    Mich. 
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of  transformation  to  designate  these  same  points.  Some  of 
these  are  critical,  decalescent,  recalescent,  Ac,,  Ar,  and  transi- 
tion. At  the  upper  transformation  point  steel  loses  its  mag- 
netism but  it  returns  again  when  the  steel  cools  down  past 
that  point. 

Before  annealing  or  hardening,  one  should  always  find 
what  is  the  highest  transformation  point  of  the  steel  he  is 
using^  and  then  regulate  the  furnaces  so  the  metal  can  be 
heated  to  just  above  this  temperature.  Various  ways  and 
means  have  been  devised  for  obtaining  this  transformation 
point.  Some  use  quite  complicated  apparatus-  for  definitely 
deciding  the  exact  degree  of  temperature  at  which  this  trans- 
formation takes  place.  With  such  apparatus  it  might  be  lo- 
cated within  one-quarter  degree  of  the  correct  point,  but  for 
many  kinds  of  commercial  work  this  is  like  splitting  hairs. 
Then  a  much  simpler  outfit  can  be  used  that  indicates  within 
ten  degrees  of  the  exact  temperature  at  which  the  trans- 
formation occurs. 

On  large  work  one  cannot  expect  to  get  the  accuracy  ob- 
tained on  small  work.  When  steel  is  heated  in  large  fur- 
naces it  is  almost  impossible  to  keep  the  heating  chamber 
within  twenty-five  degrees  of  the  desired  temperature.  Then 
it  would  seem  useless  and  impractical  to  have  an  accuracy 
of  one-quarter  degree  in  the  location  of  the  transformation 
point.  The  cheaper  outfits  that  indicate  within  ten  degrees 
of  the  correct  temperature  are  all  that  are  required  for  such 
commercial  work.  At  present  there  are  many  small  furnaces 
in  use  that  vary  twenty-five  degrees  or  more  in  the  heating 
chamber,  but  the  accurate  temperature  furnaces  now  built 
seldom  vary  more  than  ten  degrees.  Temperature  control  In- 
struments can  be  attached  that  automatically  keep  the  fur- 
nace temperature  within  five  degrees  of  any  given  point. 
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For  the  smaller  steel  parts  which  are  annealed  or  hardened 
in  these  furnaces,  the  more  accurate  apparatus  can  be 
utilized.  Its  importance  can  be  seen  when  one  realizes  that 
each  degree  to  which  steel  is  heated  above  the  transforma- 
tion point  adds  to  the  coarseness  of  the  grain  structure  and 
weakens  the  steel  in  like  proportion.  It  might  then  be  good 
business  policy  to  use  the  more  elaborate  and  costly  outfits 
in  order  to  heat-treat  steels  so  they  will  have  the  maximum 
amount  of  strength  that  they  are  capable  of  attaining  and 
also  the  greatest  wearing  qualities  and  longevity. 

One  of  the  most  accurate  outfits  made  for  determining  the 
transformation  point  of  steel,  iron,  etc.,  is  the  Saladin  ap- 
paratus made  by  Siemens  &  Halske  in  Berlin.  This  is 
shown  in  Fig.  1  as  it  is  being  marketed  by  Charles  Engelhard 
of  New  York  at  an  approximate  price  of  J500. 

It  employs  two  Deprez  d'Arsonval  type  mirror  galva- 
nometers which  are  optically  coupled  by  mirrors  and  prisms. 
One  gives  a  horizontal  and  the  other  a  vertical  movement  to 
the  beam  of  light  which  comes  from  a  lantern  containing  a 
N'ernst  lamp.  This  combination  of  vertical  deflection  with 
horizontal  deviation  produces  a  curve  on  a  photographic 
plate  in  the  camera  attachment  as  the  temperature  of  the 
stJel  is  being  raised  through  the  transformation  point.  A 
differential  thermo-couple  is  used  with  two  platinum  arms' 
thirty  six  iiirhes  lone  and  nni<  plntiiuiiii-rhndi\ini  arm  twenty- 


Fig.    2.     Hoskins    Recalescence    Outfit 

four  inches  long.  The  transformation  point  can  be  visually 
determined  by  using  a  differential  galvanometer  that  is  sup- 
plied as  an  extra.  This  has  the  zero  point  In  the  center  with 
1.2  millivolt  deflection  on  both  sides. 

An  accuracy  of  less  than  one  degree  F.  Is  obtained  with 
this  apparatus.  While  It  was  originally  designed  for  college 
laboratories  It  Is  now  being  used  by  some  shops.  The  argu- 
ments used  in  Us  favor  are:  If  we  start  with  a  ten-degree 
variation  In  the  determination  of  the  transformation  point. 
then  have  a  variation  of  ten  degrees  or  more  in  the  furnace, 
another  variation  due  to  the  operator's  Judgment  and  other 
inaccurarlos  from  other  causes,  we  may  soon  be  50  or  100 
degrees  out.  Then  one  may  get  so  far  away  from  the  actual 
transformation  point  that  it  makes  considerable  rllfference 
In  the  quality  of  the  part  that  l.i  being  bent  treated.  How- 
ever that  may  be.  where  great  accuracy  Is  desired  and  cost  Is 
not  a  factor,  this  apparatus  will  doubtless  give  the  desired 
results. 

In  annealing  steels  the  three  rules  that  should  be  used  are 
as  follows: 

1.  The  steel  must  be  heated  to  a  temperature  above  the 
hiKheat  trnnsformatlon  point  of  the  steel,  but  as  close  to  this 
point  as  possible. 

2.  This  tempernturc  must  be  retained  long  enough  to  al- 
low (he  entire  piece  to  reach  an  even  temperature,  but  It 
should  not  he  prolonged  beyond  that. 

3.  The  rate  of  moling  must  ho  slow  enough  to  prevent  any 
hardenlne  t.iking  place,  even  superflclal  hardening. 
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Fig.    3. 
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To  harden  steel  these  same  rules  apply  except  that  Rule  3 
is  reversed.  That  is,  the  steel  must  be  suddenly  cooled  or 
quenched  instead  of  slowly  cooled. 

This  shows  the  necessity  of  knowing  the  highest  trans- 
formation point  of  any  steel  before  attempting  to  heat-treat 
it  in  any  way.  The  temperature  at  which  this  transforma- 
tion occurs  is  different  in  different  grades  of  steel,  the  varia- 
tion being  caused  by  the  different  elements  that  enter  into  its 
composition.  With  the  proper  apparatus  it  is  only  the  work 
of  a  few  minutes  to  find  the  transformation  point.  Thus  one 
can  be  more  positive  of  results  if  it  is  obtained  on  each  batch 
of  steel  before  it  is  annealed  or  hardened. 

One  of  the  more  simple  outfits  is  that  shown  in  Fig.  2, 
made  by  the  Hoskins  Mfg.  Co.  of  Detroit,  Mich.  This  con- 
sists of  a  Hoskins  stock  pyrometer,  a  Hoskins  small  electric 
furnace  and  a  rheostat.  This  outfit  can  be  installed  at  an 
approximate  cost  of  $100.  The  rheostat  makes  it  easier  to 
control  the  temperature  in  the  furnace,  but  it  can  be  used 
without  the  rheostat.  Then  the  cost  would  be  about  $75.  The 
electric  furnace  is  not  a  necessity,  as  the  pyrometer  can  be 
carried  to  any  of  the  shop  furnaces  and  the  same  results  ob- 
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TIMING  RISE  IN  TEMPERATDRE  TO  ASCERTAIN  THE  TRANSFORM- 
ATION POINT 


Fig:.    6.     Leeds 


for    olitaining: 


tained.  Then  the  pyrometer  only  is  required,  at  a  cost  of 
about  $50.  A  recording  chart  instrument  can  be  used  in 
place  of  the  galvanometer,  at  an  extra  cost,  if  one  so  desires. 
A  curve  of  the  rise  and  fall  of  the  temperature  of  the  steel 
will  then  be  scribed  on  the  chart  and  the  transformation 
point  will  be  shown  by  a  crook  in  the  curve. 

In  Fig.  2  the  operator  is  shown  clamping  two  pieces  of 
steel,  of  which  the  transformation  point  is  desired,  to  the  end 
of  the  thermo-couple.  After  that  they  are  inserted  in  the 
electric  furnace,  and  as  the  temperature  rises  the  readings 
are  taken  from  the  galvanometer.  Each  rise  of  twenty-five 
degrees  can  then  be  timed  until  the  highest  transformation 
point  has  been  passed.  When  the  transformation  point  is 
reached  the  galvanometer  will  not  show  further  rise  in  tem- 
perature until  the  internal  change  has  been  completed  in 
every  grain  of  the  steel  being  heated.  After  that,  the  tem- 
perature rises  about  as  fast  as  it  did  before.  Thus  it  takes  a 
much  longer  time  to  pass  through  the  twenty-five  degrees  in 
which  the  transformation  takes  place  than  it  does  through 
any  other  twenty-five  degrees.  Often  this  period  is  four  or 
five  times  as  long,  and  while  the  galvanometer  pointer  is  sta- 
tionary a  reading  can  be  taken  that  will  be  within  five  de- 
grees of  the  correct  one.  Usually  each  rise  of  twenty-five 
degrees  will  take  from  fifteen  to  twenty  seconds  until  the 
transformation  occurs  and  then  from  one  to  three  minutes  is 
consumed  before  the  temperature  will  go  above  that  particu- 
lar twenty-five  degrees.  In  the  table  is  shown  the  time  as  it 
was  taken  down  in  one  of  these  operations.  In  this  specimen 
the  transformation  took  place  at  1465  degrees.  The  pointer 
hesitated  for  nearly  two  minutes  at  that  temperature. 
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V 

Degrees  F 

Time  of  Rise  in 
Temp.,  Seconds 

Degrees  F 

Time  of  Rise  in 
Temp..  Seconds 

1100  to  1125 

15 

1350  to  1375 

16 

1125  to  1150 

17 

1375  to  1400 

18 

1150  to  1175 

15 

1400  to  1425 

17 

1175  to  1200 

16 

1425  to  1450 

23 

1200  to  1225 

14 

1450  to  1475 

115 

1225  to  1250 

15 

1475  to  1500 

32 

1250  to  1275 

17 

1500  to  1525 

20 

1275  to  1300 

16 

1525  to  1550 

19 

1300  to  1325 

17 

1550  to  1575 

20 

1325  to  1350 

18 

1575  to  1600 

22 

Uachinery 

In  Fig.  3  is  shown  an  outfit  marketed  by  the  Thwing 
Instrument  Co.  of  Philadelphia.  In  this  case  the  recording 
chart  instrument  is  used  instead  of  the  galvanometer.  Like 
other  companies,  it  gives  the  buyer  the  choice  of  having  the 
galvanometer  for  optical  determination  or  its  capillary  film 
recorder  which  scribes  a  curve  on  the  chart.  These  can  be 
used  together  if  so  desired.  In  this  view,  the  steel  specimen 
has  been  inserted  in  the  furnace,  to  be  heated. 

If  the  specimen  is  large  enough  a  hole  is  drilled  in  which 
the  thermo-couple  is  inserted,  instead  of  clamping  the  two 
pieces  together  over  the  thermo-couple  end,  as  shown  in  Fig. 
2.     A  small  size  of  thermo-couple  is  made  especially  for  these 


Fig.    7. 


Smoked    Chart   used   by   the   Bristol   Co. 
showing   Critical  Points 


Transformation    Point    Curves    on    Chart    of 
Leeds  &  Northrup  Instrument 


transformation  point  outfits  and  the  hole  in  the  steel  need 
not  be  very  large.  The  trouble  of  timing  each  rise  of  twenty- 
five  degrees  in  the  steel  is  done  away  with  when  the  rbco.ii-, 
ing  chart  is  used. 

One   of  the   charts  on    which   a   curve   has  been   scrib^ 
shown  in  Fig.  4.     The  large  figures,  10  to  18,  on  the^ 
lines  of  the  chart  are  for  hundreds  of  degrees  F.     Tl) 
3  to  10,  along  the  central  vertical  line,  are  for  tt 
the  chart's  travel.     The  curve  is  made  by  burning  sm — ^ 
through   the   chart   by   means   of   an    electric   current   \ 
passes  through  a  needle  in  the  end  of  the  pointer  that  Y» 
cates    the    temperature.     The    lines    crossing    the    chart    aK 
curved  to  compensate  for  the  swing  of  this  pointer. 

While  the  temperature  of  the  steel  was  rising  the  lower 
part  of  the  curve  was  scribed.  It  will  be  seen  that  this  curve 
formed  nearly  a  perfect  arc  until  it  reached  a  temperature  of 
1355  degrees.  Then  the  pointer  which  indicates  the  tempera- 
ture remained  stationary  while  the  chart  was  traveling. 
This  accounts  for  the  crook  in  the  curve,  which  plainly 
shows  where  the  steel  underwent  its  transformation.  After 
that,  the  temperature  of  the  steel  was  raised  to  1490  degrees 
and  the  curve  formed  the  same  regular  arc  that  It  did  before 
the  steel  passed  through  the  transformation  period. 
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The  upper  part  of  the  curve  shows  how  the  steel  cooled 
down.  On  cooling  there  was  the  same  transformation 
phenomena,  but  it  occurred  at  a  temperature  of  1310  degrees. 
This  is  some  forty-live  degrees  below  the  point  where  it  oc- 
curred when  the  temperature  was  being  raised.  The  same 
thing  occurs  with  most  steels,  and  there  is  often  a  difference 
of  more  than  100  degrees. 

It  is  the  transformation  point  on  the  rising  curve  that  is 
important,  as  the  temperature  of  steel  has  to  be  raised  in 
order  to  get  it  hot  enough  to  be  properly  annealed.     It  will 


Tig.   8.     Recording  Clitrt  Instniment  made  by  the  Taylor  Instrument  Co. 


not  harden  or  cannot  be  thoroughly  annealed  until  this  trans- 
formation has  taken  place  in  the  grain  structure.  Thus  this 
particular  steel  should  be  heated  to  about  1380  degrees  to  be 
assured  that  the  transformation  has  taken  place.  When 
quenching  steel  to  harden  it,  this  would  also  take  care  of  any 
lag  that  might  occur  between  the  time  it  leaves  the  furnace 
and  Is  cooled  to  atmospheric  temperature. 

The  speed  at  which  the  chart  travels  can  be  altered  to  suit 
conditions  when  scribing  the  curve.  In  this  case  it  is  travel- 
ing at  the  rate  of  %  inch  per  minute,  or  7%  inches  per  hour. 

For  this  record  it  will  be  seen  that,  on  the  rising  tempera- 
ture, the  chart  traveled  3/16  inch  while  the  transformation 
was  taking  place.  Then  the  steel  did  not  show  any  change 
in  temperature.  This  would  represent  a  time  of  1^^  minute. 
A  rise  of  from  fifty  to  seventy-five  degrees  took  place  during 
the  same  lapse  of  time  in  any  other  part  of  the  curve.  On 
the  falling  temperature  it  took  more  than  three  minutes  to 
pass  through  this  transformation  period.  Some  of  the  alloy 
steels  do  not  show  surh  decided  crooks  in  the  curve,  as  their 
transformation  is  not  so  intense.  This  is  especially  so  of 
t<i«'i.-apeed  steels. 

In  Fig.  5  i.s  shown  the  recording  chart  apparatus  which  is 
made  by  the  I>eeds  &  Northrup  Co.  of  Philadelphia.  Here 
the  electric  furnace  Is  placed  horizontally  and  the  rheostat  Is 
located  undfrnenth.  The  lonitlon  Is  of  no  Importance,  how- 
ever. The  chart  Is  also  placed  In  the  horizontal  position.  The 
pointer  that  indicates  the  temperature  travels  back  and  forth 
across  the  chart,  Instead  of  nwlnglng  like  a  pendulum.  It 
Bcrlbes  the  curves  with  colored  ink. 

The  mt'thml  employed  with  this  apparatus  Is  to  heat  two 
bodies  toRpthrT  In  the  same  furnace,  one  being  the  steel  under 
tost  an<l  the  other  being  a  body  which  will  heat  uniformly 
without  undergoing  any  rhnnges.  If  their  contact  Is  suf 
flclently  cIom-  they  will  remain  equal  In  temperature  while 
their  tempernture  Is  being  raised  or  lowered  until  the  trans- 
formation begln.<»  tn  lake  place  In  the  steel  sample.  Then  this 
Internal  rhange  Involves  an  absorption  or  liberation  of  he.nt 
and  B  temperature  difference  \n  set  up  between  the  two.  The 
curve  on  the  chart  rerords  the  difference  In  temperature  be- 
tween the  two  bodies  being  heated  Thus  the  transformation 
point  of  the  steel  Is  clearly  shown. 


In  Fig.  6  is  shown  the  curve  scribed  on  one  of  these  charts 
when  the  transformation  point  was  being  determined.  The 
composition  of  the  steel  is  shown  in  the  upper  right-hand 
corner.  The  curve  for  the  rising  temperature  is  shown  to 
the  left  of  the  chart  and  that  of  the  falling  temperature  to 
the  right.  It  will  be  seen  that  the  transformation  took  place 
at  1370  degrees  F.  on  the  rising  temperature  and  at  about 
1265  degrees  on  the  falling  temperature.  Determinations  of 
an  inaccuracy  of  not  more  than  five  degrees  can  be  made  with 
this  outfit.  As  this  is  as  close  as  any  shop  furnace  can  be 
operated,  it  is  close  enough  for  any  kind  of  commercial  work 
unless  it  should  be  parts  similar  to  the  hair-springs  of 
watches. 

Another  style  of  chart  is  that  used  by  the  Bristol  Co.  of 
Waterbury,  Conn.,  as  shown  in  Fig.  7.  This  is  a  circular 
disk  that  revolves  like  the  hands  of  a  clock,  while  the  pointer 
that  indicates  the  temperature  travels  in  and  out  from  the 
(inter.  It  is  called  the  smoked  chart,  as  its  surface  is 
covered  with  lampblack.  The  temperature  indicating  pointer 
scratches  through  the  lampblack,  leaving  a  white  line  on  the 
paper  beneath.  The  transformation  point  on  both  the  rising 
and  falling  temperatures  will  be  plainly  seen  by  the  crooks 
on  each  side  of  the  three  curves.  In  Fig.  8  is  shown  still 
another  style  of  instrument  with  a  recording  chart,  manu- 
factured by  the  Taylor  Instrument  Co.,  Rochester,  N.  Y. 

HOLDING  ROLLER  BEARING  RACES  FOR 
INTERNAL  GRINDING 

A  simple  yet  practical  and  efficient  method  of  holding  roller 
bearing  races  for  internal  grinding  at  the  Railway  Roller 
Bearing  Co.'s  factory  in  Syracuse,  N.  Y.,  is  shown  in  the  il- 
lustration. These  races  are  first  ground  on  the  outside  and 
it  is  then  necessary  to  mount  them  on  the  internal  grinder 
spindle  for  grinding  the  inside. 

For  this  purpose  they  are  held  in  the  sleeve  shown  in  the 
illustration,  which  is  merely  a  cast-iron  block  held  on  the 
spindle  and  bored  out  0.00025  inch  larger  in  diameter  than 
the  external  diameter  of  the  sleeve  to  be  ground.  These 
sleeves  are  approximately  4  inches  outside  diameter  with  an 
inside  diameter  of  S^  inches  and  a  length  of  3  inches.  Xo 
clamping  screws  or  bolts  of  any  kind  are  used,  it  simply 
being  necessary  to  slide  the  steel  race  into  the  socket  and 
proceed  with  the  grinding,  which  is  done  with  the  aid  of  a 
lubricant.     If  the  work  were  ground  dry,  it  would  probably 


4 


HoUlinit   Work   for   Intornitl   Orlnclinir   without    u><n|i  Clampi  or  Jawa 

1)0  necessary  to  have  a  smaller  amount  of  play  botwi>on  the 
socket  and  sleeve.  Contrary  to  what  might  be  expected, 
there  Is  not  the  slightest  tendency  for  the  race  to  slip  or 
work  out  from  the  sleeve  while  the  grinding  Is  taking  place. 

C.   L.   L. 
•     *     • 

According  to  a  pamphlet  published  by  the  New  York  Public 
Mbrary.  487  books,  pamphlets,  magazine  articles,  etc.,  on  oxy- 
acetylene  welding  have  been   published. 
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DISTANCE  BETWEEN  SHAFT  BEARINGS* 

EMPIRICAL  FORMULAS  WHICH  TAKE  INTO  CONSIDERATION 
THE  SPEED  AND  EFFECT  OF  CENTRIFUGAL  FORCE 

BY  B-  D.  PINKNEYt 

It  is  desirable  to  obtain  a  satisfactory  maximum  distance 
between  bearings  for  lineshafting,  both  from  a  standpoint  of 
total  journal  friction  and  of  economy.  An  examination  ot 
existing  data  on  this  subject  shows  that  precautions  for  the 
speed  of  the  shaft  are  not  considered,  notwithstanding  the 
fact  that  a  general  formula  to  cover  a  range  of  speed  possi- 
bilities is  a  mechanical  necessity  on  account  of  the  high 
speed  of  lineshafting  in  certain  factories — notably  textile 
factories — and  also  special  cases  of  high-speed  lineshafts  often 
met  with  in  practice,  which  are  coming  more  and  more  into 
use.  The  generally  accepted  safe  maximum  deflection  of 
shafting  is  0.01  inch  per  foot  of  shaft  length.  The  Pencoyd 
Iron  Works,  in  "Steel  in  Construction,"  showed  that  the  dis- 
tance L  in  feet  between  bearings  to  care  for  a  deflection  of 
0.01  inch  per  foot,  due  to  the  weight  of  the  bare  shaft  alone, 
was  given  by  the  following: 

L  =  1^873  ly. 

For  a  working  formula  for  bare  shafts,  with  allowance 
made  for  the  weakening  effect  of  keyseats,  we  have: 

L  =  1^720  I)^ 
where  B  =  diameter  of  shaft  in  inches; 

L  =  maximum   distance  between  bearings   in   feet. 

These  results  are  said  to  be  correct  within  the  range  of 
velocities  usual  in  practice. 

Prof.  Rankine,  in  "Millwork,"  showed  that  the  centrifugal 


force  of  a  shaft  slightly  bent  was  such  that  at  short  centers 
it  restores  itself  to  straightness ;  but  that  with  a  greater  dis- 
tance between  centers,  such  a  shaft  is  liable  to  keep  rotating 
in  its  bent  form.  The  same  holds  true  for  a  shaft  rotating 
at  a  high  speed.  Such  a  shaft  at  short  centers  will  restore 
itself  to  straightness;  but  with  a  greater  distance  between 
centers,  it  will  not  have  time  to  straighten  out  and  will  con- 
tinue to  rotate  in  a  bent  form.  This  condition  is  called  the 
"centrifugal  whirl,"  and  in  deducing  a  formula  to  determine 
the  maximum  distance  between  bearings,  provision  must  be 
made  to  practically  eliminate  the  centrifugal  whirl.  To  de- 
duce a  fundamental  formula  to  cover  all  the  conditions  and 
requirements  met  with  in  practice,  is  practically  impossible, 
and  reference  must  be  made  to  a  general  formula.  The  fol- 
lowing formulas  take  velocity  into  consideration  as  a  pre- 
'caution  to  reduce  centrifugal  whirling: 
1500 


D5 


(1) 


(2) 


(3) 


*  For  additional  information  on  the  strength  of  shafting  and  allied  sub- 
jects, see  also  "The  .\ngle  of  Torsion."  by  B.  D.  Pinkney.  published  in 
BlACHlNEKY  for  November,  1914:  "Heavy  Duty  Shafts  with  Two  and  Three 
Bearings,"  by  W.  G.  Dunkley,  April,  1914;  "On  Determining  Shaft  Di- 
ameters," by  W.  G.  Dunkley,  August,  1913;  "Intermediate  Supports  for 
Long  Shafts,"  by  W.  G.  Dunkley,  January,  1913;  "Calculating  Bending 
and  Turning  Moments  for  long  Shafts."  by  W.  H.  Herschel,  July.  1911; 
"The  Effect  of  Keyways  on  the  Strength  of  Shafts,"  by  H.  F.  Moore,  Janu- 
ary, 1911;  and  "Table  for  Computing  Hollow  and  Solid  Shafting,"  Sep- 
tember,  1905. 

t  Address:     524    E.    3rd    St.,    Newport,    Ky. 


L  =  5 

2V  +  1500 
1500 

AT  +  1500 

/         1500 
L  =  9.5  I    

\   AT  +  1500 
where  A'  =  revolutions  per  minute. 

Formula  (1)  is  for  head-shafts,  or  so-called  "prime 
movers";  also,  those  shafts  which  are  subjected  to  shocks 
and  the  bending  action  of  pulleys,  gears,  etc.,  and  which  may 
be  reversed  under  full  load.  Formula  (2)  is  for  the  common 
type  of  lineshafts  (except  that  part  where  the  power  is  ap- 
plied) and  also  for  countershafts,  with  ample  allowance  for 
the  bending  action  of  pulleys,  gears,  etc.,  which  are  not  re- 
versed under  full  load.  Formula  (3)  is  for  shafts  and 
countershafts  which  are  merely  to  transmit  power  without 
any  bending  action  except  that  due  to  the  weight  of  the  bare 
shaft;  and  on  such  sha>Ets  all  pulleys  and  gears  are  to  be 
placed   close   to   the  bearings.     The   formulas   hold   good   for 


MAXIMUM    DISTANCES    BETWEEN   BEARINGS    FOR   VARIOUS   SIZED    SHAFTS   AND  SPEEDS 
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Tig.     1.     Instrument    for    drawing    Involute    Curve     Outlines    for   Gear-tooth    Templets   or    Forming   Tools,    with   Swinging    Arm    B    in    Central    Position 


either  cold-rolled  steel,  turned  steel,  or  wrought-iron  shafts, 
the  moduli  of  elasticity  and  torsional  strength  of  these  ma- 
terials being  nearly  the  same.  The  distance  L  for  other  ma- 
terials varies  directly  as  their  moduli  of  elasticity,  a  com- 
plete table  of  which  may  be  found  on  page  299  of  Machinery's 
Handbook. 

The  writer  experimented  with  shafts  of  different  di- 
ameters at  different  velocities,  for  several  years  before  deduc- 
ing the  preceding  empirical  formulas.  Recently  he  connected 
a  shaft  1  7/16  inch  in  diameter  by  55  feet  long  to  a  variable 
speed  transmission  for  experimental  purposes,  and  tested  for 
the  conditions  of  Formulas  (1),  (2)  and  (3).  For  the  con- 
ditions of  Formula  (1)  at  100  revolutions  per  minute,  a  safe 
maximum  distance  of  6  feet  between  bearings  was  recorded, 
which  had  to  be  gradually  reduced  to  5  feet  as  the  speed  was 
raised  to  400  revolutions  per  minute,  the  greatest  deflection 
occurring  during  the  reversal  of  the  shaft  at  full  load.  When 
requirements  were  imposed  to  represent  the  conditions  covered 
by  Formula  (2),  a  maximum  distance  between  bearings  of  7 
feet  11  inches  for  100  revolutions  per  minute,  and  6  feet  5 
inches  for  400  revolutions  per  minute,  was  recorded.  When 
tested  for  the  conditions  of  Formula  (3),  a  maximum  dis- 
tance between  bearings  of  11  feet  6  inches  for  100  revolutions 
per  minute,  and  9  feet  6  inches  for  400  revolutions  per 
minute  was  recorded. 

A  number  of  tests  have  been  made  with  shafts  of  larger 
and  smaller  diameters  with  lilce  results,  thus  substantially 
corroborating  the  values  obtained  by  Formulas  (1),  (2)  and 
(3),  all  of  which  are  for  an  elastic  deflection  of  0.01  inch  per 
foot  of  shaft  length  between  bearings.    If  the  bearings  are  of 


the  rigid  type,  the  distance  between  them  is  measured  from 
end  to  end;  but  if  the  bearing  is  in  any  way  self-aligning,  the 
distance  is  measured  between  the  centers.  The  accompanying 
table  of  maximum  distances  between  bearings  is  calculated 
according  to  these  empirical  formulas. 
•     •     • 

INVOLUTE  GEAR  TOOTH  FORMING 

DEVICE 

SIMPLE  METHOD  OF  LAYING  OUT  A  TEMPLET 
OR  FORMING  CUTTER 

BY  GUS  LUCK" 

It  is  the  purpose  of  this  article  to  describe  a  method  of 
generating  the  involute  curves  for  a  gear  tooth  templet  or 
forming  cutter  by  purely  mechanical  means  so  that  the  use 
of  mathematics  is  unnecessary.  The  method  of  using  the  in- 
strument employed  for  this  purpose  is  quite  simple.  The 
piece  of  steel  on  which  the  templet  or  forming  tool  is  to  be 
laid  out  is  secured  to  the  end  of  a  pivoted  arm,  the  work 
being  moved  under  a  space  formed  to  correspond  with  the 
interval  between  two  rack  teeth  of  the  same  pitch  as  the  gear 
tooth  for  which  the  templet  is  required.  The  work  is  moved 
by  .short  steps,  and  after  each  movement  the  outline  of  the 
rack  space  is  scribed  on  it.  Referring  to  Figs.  2  and  3,  it 
will  be  evident  that  a  great  number  of  these  outlines  are 
drawn  and  their  points  of  contact  with  the  imaginary  gear 
tooth  lie  on  the  required  involute  curve.  Having  the  work  laid 
out  in  this  way,  the  templet  is  flnished  in  the  usual  manner. 

Figs.  1  and  2  show  the  mechanical  device  used  for  laying 
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L  RACK  TOOTH 


;  OF  THE  STue-- 


Fig. 


Rack   Templets   of  Va 


out  a  tool  by 
this  method.  In 
Fig.  1  the  arm 
is  central,  with 
the  rack  tooth 
templet  and  ma- 
terial for  the 
gear  tooth  tem- 
plet in  place.  In 
Fig.  2  the  de- 
vice has  been 
moved  over  to 
one  of  its  ex- 
treme positions, 
and  this  illus- 
tration shows 
the  lines  which 
have  been 
scribed  on  the 
work.  Fig.  3 
shows  various 
forms  of  rack 
templets  and 
work  laid  out 
from  them.  In 
order  to  explain 
the  use  of  this 
instrument,  let  us  consider  that  it  is  required  to  gen- 
erate a  templet  or  forming  tool  for  a  gear  of  10  feet  pitch 
diameter  with  teeth  of  Va  diametral  pitch  and  14V2  degree 
pressure  angle,  the  teeth  to  be  Brown  &  Sliarpe  standard 
with  no  clearance  allowed.  The  templet  shown  at  A  in 
Pig.  3  would  be  used  for  this  purpose.  The  first  step  is 
to  take  the  material  on  which  the  templet  or  forming  tool  is 
to  be  laid  out  and  scribe  outside,  pitch  and  root  circles  of 
the  required  radii  on  it.  The  work  is  then  secured  to  the 
arm  of  the  instrument  ready  to  have  the  required  tooth  out- 
line laid  out  on  it. 

Before  going  further  with  the  description  of  the  method  of 
procedure,  a  description  of  the  instrument  will  be  given.  The 
baseplate  A  supports  the  swinging  arm  B,  and  both  the  base- 
plate and  arm  have  a  slot  machined  in  them  in  which  a  mov- 
able pin  C  is  supported.  The  position  of  this  pin  may  be 
varied  in  order  to  have  the  distance  to  the  end  of  the  arm 
equal  to  the  required  pitch  radius  of  the  gear  for  which  the 
templet  or  forming  tool  is  being  made.  When  the  pin  C  has 
been  located  in  the  required  position  it  is  secured  against 
further  movement.  The  cross-slide  D  at  the  end  of  the  base- 
plate A  is  held  and  guided  by  means  of  the  T-slot  and  tongue, 
which  are  clearly  shown  in  the  cross-sectional  view,  Fig.  1. 
Secured  to  the  end  of  the  swinging  arm's  there  is  a  wooden 
block  E,  the  outer  surface  of  which  conforms  to  a  circle  whose 
radius  is  equal  to  the  pitch  radius  of  the  gear  for  which  the 
templet  is  being  made.  It  will  be  evident  that  a  separate  block 
E  must  be  made  for  each  gear  of  different  pitch  radius.  It 
will  be  seen  that  a  thin  steel  band  F,  the  width  of  which  is 
half  the  thickness  of  the  wooden  block  E,  is  secured  to  each 
end  of  the  block,  and  that  the  other  ends  of  these  bands  are 
fastened  to  adjusting  screws  G  at  opposite  ends  of  the  cross- 
slide  D.  There  is  a  center 
line  H  marked  on  the  radial 
arm  and  a  corresponding 
center  line  /  on  the  cross- 
slide,  and  in  setting  up  the 
instrument  ready  for  use, 
these  two  lines  are  brought 
into  alignment  by  means  of 
the  bands  F  and  adjusting 
screws  G,  as  shown  in  Fig.  1. 

With  the  rack  templet  J 
and  the  blank  K  for  the  gear- 
tooth  templet  secured  in  the 
relative  positions  shown  in 
Fig.  1,  the  cross-slide  is  moved 
over  a  little  way  at  a  time. 
When  this  is  done,  the  steel 


ilailniir. 


Forms  and  Gear-tootll    Outlines   generated    from    them 


Fig.    4.     A   Simple   Form   of  Involute   Curve  Drawing  Instrument 
made    entirely   of   Wood 


bands  F  cause 
the  block  E  and 
the  blank  K 
mounted  on  it 
to  move  a  cor- 
responding dis- 
tance. It  has  al- 
ready been  men- 
tioned that  after 
each  movement, 
the  outline  of 
the  rack  tooth 
is  scribed  on  the 
gear-tooth  temp- 
let or  forming 
tool  blank.  The 
tool  is  machined 
to  the  outline 
produced  in  this 
way,  the  appear- 
ance of  the  work 
after  it  is  laid 
out  being  shown 
in  Fig.  3. 

The  plate  on 
which  the  temp- 
let is  to  be  laid 
out  must  be  secured  on  a  wooden  block  in  a  radially  accurate 
position;  and  with  the  cross-slide  in  its  central  position,  the 
center  of  the  rack  templet  on  the  slide  and  the  blank  mounted 
on  the  swinging  arm  must  be  in  perfect  alignment.  It  may 
be  claimed  that  the  cost  of  this  instrument  would  not  be 
justified  unless  there  was  a  great  deal  of  work  to  be  done  on 
it.  Where  only  a  small  amount  of  work  is  to  be  done,  an  in- 
strument of  the  form  shown  in  Fig.  4,  which  is  made  entirely 
of  wood,  will  be  found  to  give  satisfactory  results.  The  cost 
is  relatively  small. 

*     *     * 

The  Bureau  of  Labor  Statistics  of  the  United  States  De- 
partment of  Labor  has  published  as  Bulletin  163  a  report  on 
wages  and  hours  of  labor  in  the  building  and  repairing  of 
steam  railroad  cars.  The  report  is  based  on  information  ob- 
tained from  the  principal  representative  establishments  in 
the  industry.  Figures  are  presented  in  this  bulletin  for  rates 
of  wages  per  hour  and  full-time  hours  of  labor  per  week  for 
the  years  1907  to  1913  and  for  fulRime  weekly  earnings  for 
1910  to  1913.  Full-time  weekly  earnings  of  the  employes  in 
the  principal  occupations  in  this  industry  in  1913  were  5.5 
per  cent  higher  than  in  1912,  6  per  cent  higher  than  in  1911, 
and  8.9  per  cent  higher  than  in  1910;  average  rates  of  wages 
per  hour  for  1913  were  6.3  per  cent  higher  than  in  1912,  6.4 
per  cent  higher  than  in  1911,  and  9.9  per  cent  higher  than  in 
1910;  the  full-time  working  hours  per  week  in  1913  were  0.7 
per  cent  lower  than  in  1912,  0.4  per  cent  lower  than  in  1911, 
and  1.1  per  cent  lower  than  in  1910.  The  data  for  1913  were 
obtained  from  73  representative  establishments  and  covered 
over  42,000  employes.  The  average  full-time  weekly  earnings 
in  1913  in  the  principal  occupations  in  these  representative 
establishments  were  as  follows:  cabinetmakers,  $19.03;  car- 
penters and  car  builders, 
wood,  $17.11;  car  repairers, 
115.15;  fitters,  $15.99;  la- 
borers, $10.58;  machine  wood- 
workers, $16.26;  machinists, 
$17.81;  painters,  $17.77;  pipe 
fitters,  $18.56;  riveters  and 
buckers,  $19.41;  tinners, 
$19.28;  truck  builders,  $15.31; 
upholsterers,  $19.50.  In  1913 
the  full-time  hours  of  labor 
per  week  were  under  54  in 
quite  a  number  of  the  estab- 
lishments visited  and  over  60 
in  but  very  few.  The  average 
full-time  hours  per  week  were 
about  56. 
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FITTING  CROWN  BRASSES  ON  A  DRAW- 
CUT    SHAPER 

A  familiar  machining  operation  in  the  railroad  shop  is 
the  fitting  of  crown  brasses  to  driving  boxes.  A  typical  driv- 
ing box  brass  is  shown  in  Fig.  1,  and  the  fitting  consists  in 
machining  the  outside  semicircular  section  and  the  side 
edges,  so  that  it  will  just  drive  into  its  place  in  the  box. 
There  are  several  common  ways  of  doing  this  fitting,  one  of 
which  is  to  mount  the  semicircular  brass  casting  on  an  arbor 
and  turn  off  the  outside.  *  This  method  requires  an  additional 
setting  to  machine  the  edges.  Another  way  is  to  hold  the 
casting  on  the  circular  table  of  a  slotting  machine  and  rotate 
the  work  while  slotting,  finishing  the  edges  by  slotting  at  the 
same  setting.  The  illustrations  show  another  method  of  ma- 
chining crown  brasses,  using  a  Morton  draw-cut  shaper  that 
has  worked  out  satisfactorily  at  the  shops  of  the  Delaware 
&  Hudson  R.  R.,  Watervliet.  N.  Y. 

Referring  to  Fig.  2,  which  shows  the  operation  as  a  whole, 
and  Fig.  3,  which  shows  the  details  of  the  job,  it  will  be  seen 
that  the  crown  brass  is  held  by  a  special  mandrel  chuck  that 
grips  the  work  by  the  ends.  This  chuck  is  mounted  on  a 
circular  attachment  on  the  table  of  the  shaper.  The  crown 
brass  casting  is  laid  out  for  machining  in  the  usual  way,  and 


viag    Box    Crown    Brass 


after  lightly  pinching  it  in  the  chuck,  it  Is  lined  up  with  an 
indicator  that  swings  on  the  central  shaft  of  the  fixture. 
After  tightening  the  clamping  bolts  of  the  mandrel  chuck,  the 
roughing  cut  is  started. 

Between  each  shaper  stroke,  the  work  is  turned  slightly  by 
a  simple  worm  and  worm-wheel,  operated  from  the  cross-feed 
shaft  of  the  shaper.  The  work  is  thus  turned  while  the  cut- 
ting is  going  on,  and  two  cuts —one  roughing  and  one  finish- 
ing—  are  sufficient  to  finish  the  circular  portion  of  the  crown 
brass.    One  of  the  edges  is  next  shaped  off  radially  with  the 


Tig.    3.     Close-range    View    of    Operation 

work,  and  by  means  of  the  circular  gage  the  distance  for  the 
opposite  end  is  marked.  This  is  then  finished  at  the  same 
setting  and  the  crown  brass  is  ready  to  be  put  into  its  seat 
in  the  driving  box.  An  apprentice  can  operate  this  ma- 
chine and  finish  a  crown  brass  complete,  ready  for  fitting 
in  its  driving  box,  in  twenty  minutes.  C.  L.  L. 


COMPRESSED  AIR   GREASE   CUPS 

The  accompanying  illustration  shows  a  grease  cup  de- 
scribed in  Engineering,  the  feed  of  which,  instead  of  being 
effected  by  a  spring  in  the  usual  manner,  is  worked  by  com- 
pressed air.  These  cups  are  made  by  Lubricators,  Ltd., 
Leeds  Place,  ToUington  Park,  London.  With  spring-worked 
feeds,  it  is  desirable  to  have  a  number  of  springs  of  varying 
capacity  to  provide  a  pressure  suitable  for  different  qualities 
of  grease;  or  the  grease  cup  may  be  provided  with  a  strong 
spring  and  the  feed  may  be 
regulated  by  an  arrange- 
ment fitted  in  the  body  or 
neck  of  the  cup  for  throt- 
tling the  feed.  This  method, 
however,  often  leads  to  the 
clogging  of  the  feed  alto- 
gether. In  the  case  of  the 
compressed  air  cup,  springs 
are  unnecessary  and  there  is 
no  need  of  throttling,  as  the 
feed  depends  entirely  upon 
the  amount  the  top  of  the 
lubricator  is  screwed  down, 
and  the  full  bore  of  the  out- 
let is  always  used.  Anotbtr 
advantage  claimed  for  the 
compressed  air  cup  is  that 
if  the  bearings  should  heat, 
the  air  in  the  grease  cup 
would  also  be  warmed  and 
expanded,  thus  increasing 
the  pressure  and  also  the  supply  of  lubricant  delivered  to 
the  Journal. 

The  lubricator,  as  will  be  seen  from  the  illustration,  con- 
sists of  three  main  parts:  a  cup  C,  a  cover  or  top  A,  and  a 
lock  nut  li.  Parts  .-l  and  C  are  pressed  out  of  mild  steel  or 
lirass.  The  top  .1  contains  a  suspended  disk  D.  the  object  of 
which  Is  to  keep  the  upper  surface  of  the  grease  flat,  and 
prevent  the  air  from  forcing  a  passage  through  the  grease 
When  the  cup  is  filled  with  grease,  this  should  bo  packed 
ilown  so  as  to  prevent  large  air  cavities  In  It.  The  suspended 
ill.ik  la  pulle<l  out  to  (he  end  of  top  A.  and  the  latter  Is 
Brrcwed  Into  the  cup  about  'i  or  %  Inch,  this  being  sufflolent 
to  compress  the  nir  the  r(>qulred  amount,  as  all  parts  an 
hiTnii'tlcally  sealed  by  the  grease.  The  lock-nut  Is  then 
lightened  by  hand.  The  small  funnel  at  the  bottom  of  th. 
rup  la  made  of  thin  sheet  ateel  so  that  If  the  bearing  becomes 
henteil.  the  heat  la  quickly  transferred  to  the  grease,  which 
melts  and  runs  down. 


10  Cup  where  Flow  of  Lubricant 
ovulated  by  Air  oompreased 
within    It 
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PRINCIPLES    AND    MACHINES    EMPLOYED    IN    MAKING    CHAINS    OF    VARIOUS    TYPES 

BY  FRANK    H.  MATOHt 


c 


,  HAINS  are  made  in  many 
forms,  and  with  the  ex- 
ception of  a  few  types  of 
fancy  chains  used  for  jewelry 
and  similar  purposes,  the  links 
are  flexibly  connected  with  each 
other.  The  size  of  a  chain  is 
usually  specified  by  the  thick- 
ness of  its  links;  for  example,  a 
%-inch  chain  is  one  made  from 
bar  metal  %  inch  in  diameter. 
The  metal  used  in  the  manu- 
facture of  chain  must  be  very 
malleable  and  ductile  to  allow 
the  bar  or  wire  to  be  bent  and 
twisted  into  the  desired  form  of 
links.  Chains  are  used  for  a 
variety  of  purposes,  and  their  names  are  often  derived  from 
the  purpose  for  which  they  are  to  be  used,  as  anchor  chain, 
surveyor's  chain,  etc.;  or  the  name  may  be  derived  from 
the  material  from  which  the  chain  Is  made,  as  steel. 
Iron,  gold  or  silver  chain.     But  the  most  common   method 


•  For  other  articles  on  chain  making  and  allied  subjects  published  In 
Macbinebi.  see  "Chain  Making  b.v  the  Ton."  October.  1911;  "Making 
Diamond  Auto  Truck  Chain."  May,  1911;  "Making  Heavy  Chain  and 
Anchors  (or  Dncle  Sam."  February,  1910;  "Chain  Making  Extraordinary 
In  a  Scrapless  Press  Room."  November.  1909;  and  "A  New  Process  of 
Making  Weldless  Chains,"  July,  1907.  For  articles  on  wire  forming,  see 
also  "Spring  Winding  and  Coiling."  October.  1914;  "Fixtures  and  Machines 
for    Wire    Forming,"    September,    1914;    and   other   articles    there   referred    to. 

t  Address:     700   Weeden   St..    Pawtucket.    R.    I. 

t  Prank  H.  Mayoh  was  bom  In  Pawtucket.  R.  I.,  in  1890.  He  served 
an  apprenticeship  with  the  J.  M.  Carpenter  Tap  &  Die  Co..  Pawtucket, 
and  has  worked  (or  the  Potter  &  Johnston  Machine  Co..  the  E.  0.  Bliss  Mfg. 
Co.,  Jenckes  Knitting  Machine  Co.,  and  Taft-Peirce  Mfg.  Co.,  as  tool- 
maker,  designer,  draftsman  and  production  man.  His  specialty  is  tool  'de- 
signing and   general  manufacturing   practice. 


ROLLED   LINK  CHAIN 


Tig.   1.     A  Few  Typical  Examples  of  the  Different  Typ»i  of  Chain 


Fig.    2. 

of  nomenclature  is  based  on  the  shape  of  the  links;  and 
this  has  resulted  in  the  development  of  such  terms  as 
ladder  chain,  rope  chain,  twisted  link  chain,  flat  link 
chain,  etc.  Possibly  the  most  complete  method  of  naming 
is  a  combination  of  the  two  latter  systems,  specifying  the 
shape  of  the  link  and  the  material  from  which  the  chain  is 
made.     In  this  way  a  more  complete  description  is  afforded. 

It  is  the  purpose  of  this  article  to  describe  some  of  the 
methods  and  machines  used  in  chain  manufacture,  and  in 
order  to  enable  those  who  are  not  familiar  with  the  princi- 
ples employed  in  this  industry  to  obtain  a  general  working 
knowledge  of  the  subject,  some  of  the  simpler  principles  are 
included.  One  very  important  point  In  chain  making,  as  In 
all  wire  forming  operations,  is  to  have  the  wire  free  from 
kinks  which  would  show  in  the  finished  product.  Various 
forms  of  wire  straighteners  are  employed  for  this  purpose. 
In  one  common  form  there  is  a  series  of  rolls  that  may  be 
arranged  in  various  ways  according  to  the  nature  of  the  work. 
The  wire  is  passed  between  these  rolls  as  It  is  fed  into  the 
machine,  and  as  a  result  all  kinks  are  removed.  The  general 
practice  is  to  draw  the  wire  through  the  straightener,  al- 
though in  certain  cases  the  straightener  is  drawn  back  and 
forth  along  the  wire.  In  another  form  of  wire  straightener 
quite  generally  used,  the  wire  Is  simply  drawn  between  stag- 
gered pins  to  straighten  out  the  kinks. 

Fig.  1  illustrates  some  common  types  of  chain;  a  plain  link 
chain  is  shown  at  A,  a  twisted  link  chain  at  B,  a  single  jack 
chain  at  C,  a  double  jack  chain  at  D,  a  ladder  chain  at  E.  a 
rmg  and  link  chain  at  F,  a  rope  chain  at  G  and  a  rolled  link 
chain  at  H.  In  this  connection  it  may  be  mentioned  that  the 
rolled  link  chain  is  a  chain  which  has  been  passed  through 
a  set  of  rolls  to  flatten  out  the  links.  In  addition  to  these 
common  types  of  chain,  other  examples  will  be  referred  to 
in  the  later  sections  of  this  article. 

A  type  of  coiling  machine  often  used  in  making  chain  from 
medium  and  heavy  sizes  of  wire  is  shown  in  Fig.  3.  This  can- 
not be  classed  as  a  complete  chain  making  machine  because 
it  does  not  make  the  links  entirely  but  merely  colls  the  wire 
into  a  spiral  which  is  then  cut  up  into  individual  rings  from 
which  the  links  are  made.  The  successive  operations  in  the 
manufacture  of  chain  by  this  process  are  shown  in  Fig.  2, 
the  coil  of  wire,  as  produced  on  the  machine  illustrated  in 
Fig.  3,  being  shown  at  A.  An  individual  link  cut  from  this 
coil  is  shown  at  B.  where  it  will  be  se«n  that  the  cut  is  made 
diagonally  to  provide  for  making  a  scarf  weld,  if  so  desired. 
The  link  is  shown  at  C  sprung  open  to  enable  it  to  be  inter- 
locked with  the  previous  link  of  the  chain.  These  individual 
links  are  then  assembled  to  form  the  complete  chain  as  shown 
at  D.  After  the  links  are  "sprung"  together,  the  joints  must 
be  welded  or  brazed.     In  operating  the  coiling  machine  shown 
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in  Fig.  3,  the  wire  passes  through  the  straightening  rolls  A 
to  the  arbor  B  which  is  of  the  same  shape  and  size  as  the 
links  that  it  is  desired  to  produce.  The  wire  is  clamped  to 
the  arbor  and  kept  in  close  contact  with  it  by  means  of  guide 
rolls  which  are  held  by  weights  attached  to  the  ends  of  suit- 
able levers  as  shown  at  D  and  E.  This  is  a  simple  method 
and  one  which  produces  very  good  links  for  hand  welding. 

When  it  is  necessary  to  make  up  various  types  of  fancy 
chain  and  the  demand  for  any  one  style  is  relatively  small,  it 
would  not  be  practical  to  set  up  an  elaborate  machine.  This 
Is  particularly  true  in  cases  where  the  links  in  a  single 
chain  are  of  various  forms,  i.e.,  one  long  and  one  short,  or 
where  various  fancy  forms  of  links  are  used  in  the  chain  at 
specified  intervals.  In  such  cases  a  combination  hand  and 
machine  method  can  be  used  to  very  good  advantage,  the  set- 
up of  the  machine  being  shown  in  Fig.  4.  Reference  to  this 
Illustration  will  show  that  the  method  is  nothing  more  nor 
less  than  the  common  method  of  spring  winding  on  the  lathe, 
adapted   to  the  requirements  of  the  chain   making   industry. 


blanks  are  first  stamped  out  from  sheet  metal  in  the  form  of 
washers,  or  holes  are  punched  in  round  disks  as  shown  at  A. 
The  ring  produced  in  this  way  is  next  subjected  to  a  swaging 
operation  or  some  similar  process  by  which  it  is  brought  to 
a  round  section,  as  shown  at  B.  The  next  step  consists  of 
drawing  out  the  links  to  an  oblong  form  as  shown  at  C,  after 
which  each  link  is  bent  double,  bringing  it  to  the  condition 
shown  at  D.  The  finished  chain  E  is  then  assembled  by 
threading  the  individual  links  together.  This  makes  a  neat 
chain  of  uniform  strength,  the  danger  of  weak  links  due  to 
defective  welds  being  avoided. 

As  in  all  industries  of  long  standing,  the  original  methods 
of  chain  making  were  quite  primitive  and  some  of  these  old 
methods  are  still  employed  in  making  certain  classes  of  chain; 
but  at  the  present  time  most  of  the  chain  is  produced  on  auto- 
matic machines  designed  especially  for  the  production  of  a 
certain  class  of  chain.  This  is  naturally  the  case,  as  the 
manufacture  of  small  fancy  chains  is  conducted  along  quite 
different   lines    from    those    followed    in    the   making   of   com- 


Fi(.    3.     Oenoral    Conitruction    of   Mtchi 

The  arbor  A  on  which  the  wire  is  wound  is  made  to  cor- 
respond with  the  form  of  link  that  Is  to  be  produced.  After 
the  wire  has  been  wound  on  the  arbor,  the  coil  Is  cut  up  Into 
links  by  means  of  a  fine-toothed  saw,  the  arbor  being  pro- 
vided with  a  groove  In  which  the  saw  runs.  In  most  ca.ses 
links  of  this  type  are  cut  apart  without  attempting  to  make 
the  diagonal  or  "scarf"  cut,  as  such  links  are  generally 
soldered  or  brazed  together.  Fig.  5  shows  an  end  view  of 
the  arbor  on  which  the  wire  is  wound,  and  the  saw  In  po- 
sition to  perform  the  cutting  operation. 

While  by  far  the  most  common  method  used  In  the  ninnu 
fncturo  of  chain  is  that  which  necessitates  the  cutting  off  of 
the  wire  and  subsequent  Joining  of  the  links  by  welding  or 
some  other  means,  dome  of  the  strongest  chains  are  made  by 
the  production  of  the  so-called  "weldless"  links.  One  style 
of  chain  produced  In  this  way  Is  Illustrated  In  Fig.  6  where 
the    i.rinrir.1.-    of    manufacture    Is    rlrnrly    lllnslrated.      The 


no   for   rollinf   Wire    into   Spiral   Coils 

mercial  types  of  jack  and  ladder  chains.  Likewise,  the  ma- 
chines employed  in  the  production  of  large  welded-llnk 
chains  require  welding  apparatus  to  be  incorporated  In  their 
design.  In  order  that  the  movements  involved  In  an  auto- 
matic chain  making  machine  may  be  thoroughly  understood, 
the  reader  Is  referred  to  Fig.  7,  which  Illustrates  the  form  of 
machine  employed  in  making  plain  link  chain.  This  illus- 
tration shows  the  method  of  manufacture  employed,  and  the 
individual  steps  are  shown  In  detail  in  Fig.  8.  Reference 
to  the  latter  Illustration  will  show  that  the  wire  is  first  cut  off 
to  the  rcqulre<l  length  ns  shown  at  .1,-  It  Is  next  bent  around 
an  arbor  as  shown  at  B;  the  ends  of  the  link  are  then  turned 
In  as  shown  at  C,  where  It  will  be  seen  that  the  link  Is  prac- 
tically closed;  the  finished  link  Is  shown  at  D;  and  the  link 
Is  held  as  shown  at  E  to  have  the  wire  for  the  next  link 
threaded  through  It,  The  cycle  of  operations  may  be  re- 
peated Indefinitely  to  produce  chain  of  any  required  length. 
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In  starting  to  make  chain 
on  the  machine  shown  in  Fig. 
7,  the  wire,  which  is  coiled  on 
a  reel  mounted  on  a  suit- 
able stand,  is  fed  through  the 
straightening  rolls  and  then 
passed  into  the  feed  slide  A, 
from  which  it  is  carried  on 
through  the  guide  B  until  It 
engages  the  stop  C.  When 
the  wire  engages  the  stop, 
the  feed  slide  remains  sta- 
tionary, while  the  jaws  D  are 
advanced  by  the  action  of  cams  E  until  they  hold  the 
wire  against  the  arbor  F  to  prevent  the  blank  from  dropping 
out  of  place  when  it  is  cut  off.  The  cutting  off  of  the  blank 
is  effected  by  the  blade  G  which  is  operated  by  cam  H,  the 
motion  being  transmitted  through  the  rocker  arm  J  in  the 
direction  shown  by  the  arrow.  After  the  blade  G  has  been  re- 
turned to  its  orig- 
inal position  by 
means  of  a  spring, 
the  jaws  D  are  ad- 
vanced by  another 
rise  on  the  cams  E, 
thus  causing  the 
wire  to  be  bent 
around  the  arbor  F 
to  partially  form 
the  link.  The 
second  step  in  the 
forming  operation 
is  obtained  by 
closing  the  jaws 
D  around  the  arbor 
F,  this  movement 
being  effected  by 
the  side  cams  K 
which  swing  the 
jaws  around  the 
stud  L  on  which 
they  are  carried, 
thus  bending  the 
link  completely  around  the  arbor.  The  arbor  is  next  moved 
slightly  in  order  to  loosen  the  link  on  it,  and  the  ends  of 
the  link  are  then  turned  in  through  the  action  of  the  swage 
M  which  Is  operated  in  the  same  manner  as  the  cut-off  blade 
G.  the  motion  being  effected  by  the  cam  A'  and  transmitted 
to  the  swage  through  the  rocker  arm  P. 

While  this  cycle  of  operations  is  being  performed,  the  feed 
slide  A  is  drawn 
back  against  the 
stop  screw  0  which 
Is  located  at  the  end 
of  the  wire  straight- 
ener.  The  position 
of  the  screw  0  may 
be  adjusted  to  con- 
trol the  distance  that 
the  feed  slide  moves 
back,  and  in  this 
way  the  length  of 
the  blank  cut  from 
the  wire  can  be 
regulated.  That  this 
is  the  case  will  be 
readily  understood 
when  it  Is  remem- 
bered that  the  cam 
which  operates  the 
feed  slide  always 
moves  the  slide  for- 
ward to  the  same  po- 
sition.   Owing  to  the 

fact      that     the      feed  Fig.   7.     General  Arrangement  of 


Winding  a  Coil  of  Chain  Link  Blanks  in  tho  Lathe 


Method   of   sawing  apart    the 
Links    after    coiling 


ROUND  SECTION  OF 

BLANK  BEFORE 

DRAWING  OUT 


:  DRAWN  OUT 


slide  must  release  its  grip  on 
the  wire  before  returning, 
and  that  when  its  grip  is  re- 
leased there  is  a  tendency  for 
the  wire  on  the  reel  to  slip 
back,  some  means  must  be 
provided  to  prevent  such  a 
movement  of  the  wire.  This 
is  done  by  means  of  the  pin 
R  which  is  caused  to  grip  the 
wire  at  the  right  moment  by 
means  of  the  cam  S  and 
rocker  arm  T  which  force  the 
pin  R  firmly  against  the  wire  and  hold  it  in  a  fixed  position 
until  the  feed  slide  has  secured  a  fresh  hold. 

After  completing  the  cycle  of  operations  on  a  given  link, 
means  must  be  provided  for  making  the  connection  between 
this  link  and  the  successive  link  of  the  chain.  This  is  done 
by  picking  up  the  link  from  the  arbor  at  the  proper  moment. 
For  this  purpose 
the  cam  V  lifts  the 
rocker  arm  V  and 
causes  the  hook  W 
to  descend  and 
catch  under  the 
link  at  the  moment 
that  the  arbor  F 
drops  down.  This 
leaves  the  link  sus- 
pended on  the  hook 
W  where  it  is  in 
the  proper  position 
for  the  wire  from 
which  the  next  link 
is  to  be  formed  to 
be  passed  through 
it  After  this  has 
been  done,  the  hook 
releases  the  link 
which  is  left  sus- 
pended on  the  wire, 
after  which  the  re- 
quired  cycle  of 
operations  is  gone 
through  to  form  the  next  link.  This  process  is  repeated  over 
and  over  until  the  required  length  of  chain  has  been  pro- 
duced. The  finished  chain  passes  through  a  hole  in  the  ma- 
chine and  is  received  in  a  container  which  revolves  in  such 
a  way  as  to  prevent  the  chain  from  becoming  tangled. 

Referring  to  the  bottom  of  Fig.  8,  in  which  the  chain  Is 
shown  in  the  con- 
dition which  it  has 
reached  after  each 
successive  operation, 
the  process  of  manu- 
facture may  be 
briefly  summed  up 
as  follows:  First, 
the  wire  is  fed 
through  to  the  stop 
and  the  blank  F  is 
cut  off;  second,  the 
jaws  come  f  o  r- 
ward  and  hold  the 
wire  blank  in  posi- 
tion against  the 
arbor,  and  the  jaws 
bend  the  wire  around 
the  arbor  to  the  form 
shown  at  G;  third, 
the  jaws  are  closed 
in  to  complete  the 
forming  of  the  link, 
the       arbor       moves 

Automatic   Chain  Making  Machine  slightly  tO  loOSen  the 
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Fir*   6>     Successive  Opemtioiis  performed  on  Machine  shown  in  Fif.  7 


link  on  it,  the  ends  of  the  link 
are  turned  in  as  shown  at  H, 
and  at  the  same  time  the  bind- 
ing pin  secures  its  grip  on  the 
wire  as  the  feed  slide  moves 
back  to  take  a  new  grip; 
fourth,  the  arbor  drops  out  of 
the  link  which  is  picked  up  by 
the  hook  and  suspended  on  it, 
and  the  wire  for  the  next  link 
Is  fed  through  the  finished  link 
aa  shown  at  J,  after  which  the 
cycle  of  operations  Is  repeated. 
This  method  is  best  adapted  for 
links  3/16  inch  in  length  or 
larger,  as  the  hook  is  likely  to 
miss  when  it  is  required  to 
pick  out  the  links  of  very  small 
chains.  However,  machines  of 
this  type  are  fitted  with  a  stop 
motion  which  disengages  the 
clutch  in  the  evf-nt  of  the  chain 
falling  out  of  the  machine 
through  the  failure  of  the  hook 
to  suipend  the  last  link  ready 
for  its  engagement  by  the 
following  blank.  This  machine 
may  also  be  usrrt  for  making 
plain  rings  or  IndivWIiial  links, 
for  which  purpose  It  Is  merely 
neressary  to  dlsiongnge  the  hook 
which  plcko  the  finished  link 
off  the  arbor. 

In  most  cajion  the  fancy  types 
of    chain    for    d<>ror»tlve    pur- 
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ri(.    9.      Vrirlont    Ptlturna    tt    Twiiliwl    Link    Ctiain 


poses  have  the  links  soldered  or 
brazed  together,  making  a 
seamless  appearance.  After 
this  has  been  done  the  links 
are  cleaned  and  tested  in  order 
to  discover  any  weak  links  that 
may  exist  through  defective 
Joints.  Commercial  types  of 
chain,  where  a  good  appearance 
is  not  necessary,  and  which 
are  not  required  to  do  heavy 
work,  are  left  with  the  ends  of 
the  links  open,  while  cable 
chains  have  the  links  welded 
at  the  joints.  Fig.  9  shows  a 
collection  of  different  forms  of 
twisted  link  chains.  Chains  in 
which  the  links  are  twisted 
were  originally  made  by  hold- 
ing one  end  of  the  link  and 
twisting  it  at  the  opposite  end 
with  a  pair  of  pUors.  After 
this  had  been  done  the  link  was 
flattened  by  tapping  it  with  a 
small  mallet  or  by  passing  it 
through  a  pair  of  rolls.  It  Is 
only  natural  to  assume  that 
modern  methods  of  manufac- 
ture h.ive  largely  done  away 
with  this  crude  method  of  mak- 
ing twisted  chain;  and  aa  a 
matter  of  fact.  It  Is  now  pro- 
duced by  automatic  machinery. 
Referring  to  the  variety  of  pat- 
terns of  twisted  chain  shown  In 
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Pig.  9,  A  is  a  short  twisted  chain  which  may  be  wrapped 
snugly  around  a  bar.  A  wagon-back  chain  is  illustrated  at  B 
which  has  closely  twisted  links,  in  which  the  twist  is  a  full 
quarter  turn.  A  double  cart-back  chain  is  shown  at  C,  while 
the  chain  Illustrated  at  D  is  a  type  of  single-tapered  breast 
chain,  and  reference  to  this  illustration  will  show  that  the 
links  vary  in  size,  growing  smaller  from  the  center  toward 
one  end.  A  double  breast  chain  is  shown  at  E,  and  F  illus- 
trates an  example  of  a  chain  with  very  closely  twisted  links. 
The  two  remaining  examples  O  and  B  are  shown  for  the  pur- 
pose of  illustrating  more  open  patterns  of  twisted  chain. 

THE   SPACING  OF   MACHINES* 

Many  manufacturers  handicap  themselves  by  crowding  the 
machines  in  their  factories  together  and  limiting  the  aisle 
spaces,  in  the  belief  that  greater  economy  and  production  will 
be  gained  thereby.  There  is  certainly  no  advantage,  how- 
ever, from  a  production  standpoint,  in  placing  machines  so 
close  that  the  workmen  interfere  with  one  another.  It  the 
workmen  are  paid  by  the  day  they  are  likely  to  stand  idle 
while  the  operation  of  a  near-by  machine  interferes  with 
their  work;  and  where  the  piecework  system  prevails,  each 
employe,  knowing  that  his  wage  will  depend  upon  his  pro- 
duction, is  likely  to  continue  his  work  in  spite  of  diflBculties 
and  dangers  to  which  he  may  be  subjected.  His  movements 
are  likely  to  interfere  with  his  neighbors'  work,  just  as  their 
movements  interfere  with  his  own;  and  where  the  crowding 
Is  excessive  the  likelihood  of  accident  is  often  very  great. 
Serious  results  frequently  follow  from  trifling  causes,  and  a 
slight  push  may  cause  a  workman  to  lose  his  balance,  so  that 
In  recovering  himself  he  may  thrust  his  hand,  arm,  or  foot 
Into  some  moving  part  of  the  machinery,  and  be  badly  in- 
jured. To  afford  adequate  protection  to  the  workman,  the 
machines  should  always  be  properly  separated  from  one 
another,  and  they  should  also  be  set  at  safe  distances  from 
walls  and  posts  and  other  fixed  parts  of  the  building. 

Inadequate  spacing  is  especially  dangerous  in  connection 
with  machines  that  turn  out  work  of  considerable  length,  or 
Into  which  long  pieces  of  raw  material  are  fed.  The  operator 
of  each  machine  must  necessarily  confine  his  attention  closely 
to  his  own  work,  and  so  may  be  struck  unexpectedly,  and  in- 
jured, by  a  bar  or  other  object  projecting  from  a  machine 
near  by.  Under  some  circumstances  one  end  of  a  bar  of  this 
kind  may  be  caught  in  an  unprotected  gear  or  other  moving 
part  of  the  next  machine,  and  suddenly  transformed  into  an 
erratic,  revolving  flail,  or  twisted  or  broken  into  flying  pieces. 
In  either  case  the  chance  for  injury  to  the  employes  in  the 
Immediate  neighborhood  is  great. 

The  following  conditions  were  observed  during  a  recent  In- 
spection of  a  shop  in  which  coal-mining  drills  are  manufac- 
tured. On  the  same  floor  certain  machines  are  used  to  sharpen 
one  end  of  the  drills,  and  others  are  used  to  square  up  the  op- 
posite end,  to  fit  the  crank.  Most  of  the  drills  are  not  over 
three  feet  long,  and  the  machines  are  spaced  so  that  work  on 
drills  of  this  length  can  be  carried  on  upon  all  the  machines 
at  once,  without  interference.  Sometimes,  however,  drills 
from  four  to  six  feet  long  are  made  by  the  same  machines, 
and  operators  are  then  obliged  to  work  in  a  space  which, 
although  ample  for  making  three-foot  drills,  becomes  danger- 
ously crowded  when  six-foot  drills  are  substituted.  The  oper- 
ator, intent  on  the  work  at  one  end  of  the  drill,  is  likely  to 
overlook  the  fact  that  the  other  end  is  dangerously  close  to 
his  neighbor  and  his  neighbor's  machine,  on  the  right,  while 
the  drill  of  the  workmen  on  the  left  bears  the  same  relation 
to  him.  Under  these  conditions  there  is  an  ever-present 
danger  of  cutting  or  otherwise  injuring  a  fellow-worker  at  the 
next  machine,  or  one  walking  along  the  aisle.  The  principle 
here  noted  in  connection  with  work  of  one  special  kind  ap- 
plies also  to  many  other  industries,  and  should  not  be 
forgotten. 

It  is  seldom  that  machines  are  crowded  together  when 
wide  aisles  are  provided.  Limited  machine-space  and  limited 
aisle-space  usually  go  together,  and  in  such  cases  there  is 
rarely  sufficient  space,  near  the  operators,  for  the  safe  storage 
of  material  or  finished  product.     Furthermore,  the  operators 


'  Abstracted    from    "The   1'rayelers   Standard." 


usually  take  little  care  to  arrange  the  pieces  in  orderly 
fashion,  but  simply  let  the  material  lie  wherever  it  falls. 
There  is  seldom  room  for  trucks,  or  for  a  sufficient  number 
of  trucks  to  serve  all  the  machines.  One  of  two  danger- 
ous conditions  will  then  prevail:  either  there  will  be  ex- 
cessive heaping  or  piling  of  material  in  the  already  crowded 
space,  or  there  will  be  a  constant  procession  of  workers  bring- 
ing in  raw  material  and  removing  finished  product. 

When  piles  of  small  castings  or  of  other  finished  or  un- 
finished material  lie  on  the  floor  of  a  shop,  some  few  of  the 
pieces  almost  invariably  become  separated  from  the  others, 
and  persons  passing  by  often  stumble  over  them.  A  simple 
fall  upon  the  floor  may  cause  a  bad  injury,  and  the  likelihood 
of  a  serious  result  is  greatly  increased  when  a  man  who  has 
tripped  over  one  of  these  objects  falls  in  the  direction  of  a 
moving  machine.  This  may  happen  at  any  moment  In  a  shop 
where  the  machines  are  closely  spaced,  and  where  limited 
aisle-space  is  provided  and  piles  of  working  material  are  al- 
lowed to  remain  on  the  floor.  Any  workman  in  going  from 
one  machine  to  another  under  such  conditions  must  be  extra 
vigilant  to  avoid  colliding  with  other  men  or  with  materials 
they  may  be  handling,  and  he  must  also  be  careful  to  avoid 
tripping  over  tools  or  material  lying  on  the  floor. 

The  men  or  boys  who  supply  the  machine  operators  with 
raw  material,  or  remove  the  finished  or  partly  finished  product, 
are  in  danger  of  injury  to  themselves  or  of  causing  injury  to 
others,  in  several  ways.  The  truck  will  take  up  a  large  por- 
tion of  the  already  limited  space,  and  any  person  who  wishes 
to  use  the  passage  is  at  a  disadvantage.  The  man  loading 
the  truck  is  likely  to  have  his  hand  or  clothing  caught  In 
neighboring  machinery,  or  he  may  accidentally  move  a  belt- 
shifting  rod  or  other  machine-starting  device.  Any  one  of 
these  actions  is  likely  to  cause  an  accident. 

In  pushing  trucks  about  the  shop  it  is  often  necessary  for 
them  to  pass  one  another,  and  there  is  seldom  any  special 
place  or  space  reserved  for  this  purpose.  The  men  in  charge 
of  the  trucks  usually  take  advantage  of  the  first  handy  nook 
or  recess,  and  try  to  get  by  one  another.  In  doing  this  their 
hands  often  become  bruised,  lacerated,  or  crushed.  If  the  men 
try  to  pass  in  the  narrow  aisle  the  trucks  are  likely  to  collide, 
thus  knocking  off  some  casting  or  other  object  that  may  have 
been  insecurely  placed.  In  the  event  of  an  injury  of  this 
kind,  the  crowded  condition  of  the  shop  is  not  held  account- 
able for  it,  as  a  rule — some  other  proximate  cause  being  as- 
signed. This  is  in  accordance  with  the  general  principle  that 
a  thing  or  a  person  often  bears  blame  that  should  rightfully 
be  placed  upon  a  condition. 

The  manufacturer  who  is  seeking  safety  and  efficiency  will 
ascertain,  beforehand,  the  dimensions  of  the  machine  he  is  to 
install,  and  he  will  also  find  out  how  much  space  should  be 
allowed  for  the  worker,  and  how  much  area  his  operations 
will  cover.  He  will  likewise  ascertain  the  probable  rate  of 
production,  and  the  rate  at  which  the  material  can  be  sup- 
plied and  the  product  passed  on  to  other  departments.  With 
this  information  at  hand  it  is  easy  to  lay  out  the  factory  and 
locate  the  machines,  so  that  efficiency,  orderliness,  and  safety 
will  all  be  assured.  It  is  an  excellent  plan  to  have  so-called 
"dead-lines"  painted  conspicuously  on  the  floor  to  mark  the 
limits  of  the  aisles.  Lines  of  this  kind  should  be  re-painted 
whenever  they  tend  to  become  indistinct,  and  foremen  should 
gee  that  nothing  is  allowed  to  extend  over  them. 

An  interesting  statement  is  made  by  a  French  publication 
to  the  effect  that  the  number  of  deaths  of  aviators  in  the  war 
service  is  very  much  smaller  than  the  death  records  in  time 
of  peace,  one  of  the  explanations  being  that  aerial  navigation 
is  quite  safe  when  there  is  no  indulgence  in  exhibition  stunts 
that  have  brought  so  many  disasters.  When  an  aeroplane  is 
handled  by  a  skillful  aviator  for  the  legitimate  purpose  of 
plain  flying,  it  is  a  very  much  safer  means  of  transportation 
than  is  generally  believed.  Another  matter  of  considerable 
interest  is  also  mentioned  in  connection  with  aviation  In 
Russia.  That  country  has  within  the  last  two  years  trained 
a  very  large  number  of  men  in  aviation,  and  as  a  result  has 
more  skilled  aviators  in  its  military  service  than  any  of  the 
other  warring  nations. 
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RUNNING    PROPERTIES    OF    WORM-GEARS    IMMERSED    IN    OIL 
BY   E.  S.   HBDSTROMt 


A' 


Tig.    1.     Dia^am   showing  Method  of  derlTtng 
Formula  (8) 


GREAT  deal 
of  informa- 
tion has  ap- 
peared In  the  tech- 
nical press  and 
elsewhere  concern- 
ing the  running 
properties  of  worm- 
gears,  hut  very  lit- 
tle has  been  pub- 
lished concerning 
their  limit  loads. 
This  is  largely  due 
to  the  fact  that  so 
much  depends  upon 
the  conditions 
under  which  the 
gears  run  and  the 
quality  of  oil  with  which  they  are  lubricated.  To  try  to 
develop  a  strictly  theoretical  formula  for  the  limit  press- 
ure on  the  teeth  of  worm-gears  and  in  that  way  to  ob- 
tain the  safe  working  load,  does  not  appear  to  be  practical. 
A  more  feasible  plan  seems  to  be  to  derive  a  formula  cover- 
ing the  main  points  which  must  be  taken  into  consideration, 
and  then  apply  a  constant  in  connection  with  the  formula, 
which  has  been  determined  by  experiment.  The  cause  of 
failure  of  a  worm-gear  may  be  due  either  to  the  fact  that  it 
lacks  mechanical  strength  or  to  the  breaking  down  of  the 
oil  film  between  the  teeth  of  the  worm  and  worm-wheel.  The 
calculation  of  the  strength  of  the  teeth  is  made  in  the  usual 
way;  i.e.,  a  tooth  is  regarded  as  a  cantilever  on  which  the 
load  is  applied  at  a  point  near  the  center  of  the  tooth  at  the 
pitch  line. 
Let  { =  length  of  worm  thread  per  revolution ; 

p  =  angle  of  worm  subtended  by  wheel  =  70  degrees; 

P 

W  =  actual  width  of  tooth  =  I  X : 

360 
p  =  circular  pitch; 

P 
T  =  thickness  of  tooths — ; 

2 
8  =  tensile  strength  of  metal. 
The  length  of  the  cantilever  is  approximately  equal  to  the 
dedendum  of  the  tooth  =  0.3683p.     Then   the  breaking  press- 
ure P  In  a  direction  normal  to  the  tooth  surface  is  as  follows: 
1         J^  S 

P  =  —X X  r*  X =  0.000314ippS    pounds.    (1) 

6        360  0.3683P 

To  determine  the  number  of  teeth  Nr  which  are  In  contact 
simultaneously,  referring  to  Fig.  1  we  have: 


(2) 


2       W       D'  I  lADp  I  D 

y,  =  —    i |-0.35/)p  — 0.12p'=      =1.1S       — 

pSl  4         4  N      p'  Sl  y< 

where  D  =  pitch  diameter  of  worm-wheel   In   Inches. 

Dropping  the  quantity  0.12p'  In  deriving  Formula  (2) 
makes  this  a  rather  coarse  approximation,  but  that  It  serves 
lt«  purpose  will  be  shown  In  the  following  discussion.  Wilfred 
Lewis  has  shnwn  (see  MAriii\rKY's  Handhook,  page  r)94  596) 
that  the  permissible  working  stress  in  the  material  of  gear 
wheels  varies  almost  Inversely  as  the  square  root  of  the 
peripheral  speed  Applying  this  to  the  trnslle  strength 
factor  S,  and  nssiiniing  a  working  stress  of  20,000  pounds  per 
square  Inch  for  a  peripheral  spee<l  of  100  feel  per  minute,  we 
hftTe: 

J   100  X  12       392.000 
—  •• pounds  per  square  Inch   (3) 


J 


wDXm       VOX- 


r»f»rrM 
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where  w  =  number  of  revolutions  per  minute  of  worm-wheel. 
wd 

l^ Inches  (4) 

cos  a 
where  /^length  of  worm  thread  per  revolution; 
d  =  pitch  diameter  of  worm  in  inches; 
a  =  angle  of  lead  of  worm  thread. 
Multiplying  Formula   (1)   by  Formula   (2)   gives  the  total 
breaking  pressure  P,  in  pounds.     Performing  this  operation 
we  have: 


P,  =  0.000314  X  1.18  ippS 


iv 


Inserting  the  values  from  Formulas  (3)  and  (4)  and  as- 
suming (3  =  70  degrees,  we  have: 

P,  =  0.000314  X  1.18  X  3.14  X  70  X  392,000  X 
d  I    p 

32,200  X I  — 

X  w  COS  a      \     0) 

The  preceding  formula  gives  the  value  of  the  pressure  act- 
ing in  a  direction  normal  to  the  surface  of  the  teeth.  Multi- 
plying by  cos  a  gives  the  tangential  pressure  P,  at  the  pitch 
line  which  is  required  to  break  the  teeth. 


dp       I         D 
cos  a  N    PD  X 


P,  =  32,200(J 


^ 


pounds. 


(5) 


To  determine  the  pressure  P,  which  is  required  to  break 
down   the  oil  film  between   the   worm-wheel   and  worm,  the 
method  of  procedure  is  as  follows:     The  length  of  the  con- 
vd  p 

tact  line  I  per  tooth  is X  — .  and  from  Formul?.  (2)  the 

cos  a       360 
number  of  teeth  Kc  which  are  in  contact  at  the  same  time  is 


1.18 


47 


Then  the  total  length  of  the  contact  line  L  Is: 
vd 

L  =  1.18  X 

cos  a    N    p 


\   p        360 


(6) 


•* /.''?^  !?  ,V>  ■?       *        ^ 
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The  pressure  per  inch  of  contact  line  necessary  to  break 
down  the  oil  film  between  the  teeth  varies  with  the  "rub- 
bing" speed.  With  the  experimental  gears  which  were  used 
in  obtaining  the  data  presented  in  this  article,  the  load  was 
increased  to  the  "seizing  point"  for  different  rubbing  speeds 
ranging  from  200  to  1000  feet  per  minute,  and  curves  were 
plotted  with  "seizing  loads"  as  ordinates  and  speeds  as 
abscissae.    In  each  case  it  was  found  possible  to  replace  these 

C 

curves   with   one   of  the   form  P  = ,   where   C   is   a   con- 

VV 
stant;   and  that  by  so  doing  the  error  did  not  exceed   ±   5 
per  cent.    This  shows  that  within  the  speed  range  referred  to, 
the  pressure  per  inch  of  contact  line  may  safely  be  regarded 
as  inversely  proportional  to  the  square  root  of  Y. 

Combining  Formula   (6)    with  the  general  formula  for  the 
pressure  per  inch  of  contact  line  we  have: 
d  I   D 

P.=  C.X - 

*       cos  a  V  y  ^   P 
where  Ci  is  a  constant  including  all   constants  in  Formula 
(6)    and    the    constant    C   for    the    general    formula   for    the 
pressure  per  inch  of  contact. 

The  value  of  the  rubbing  speed  V  is: 

y  = 

12  cos  a 
ird 

cos  o  ^ 

V  9.8d=  +  A'V 
Combining  the   preceding   equations   we  have: 


(7) 


V  =  12  X  wiV9.8d= +  £?■?" 
where  w,  ^  revolutions  per  minute  of  the  worm; 
K  =  number  of  threads  on  worm. 
Multiplying  the  value  for  the  seizing  pressure  P,  by  cos  a. 
and     inserting    the    value    of    the    rubbing    speed    V    from 
Formula  (7),  gives  the  tangential  seizing  pressure  P,. 

P,  =  C,X 


J:- 


X  V  9.8(J=  +  E'p' 
In  deriving  the  preceding  formula  it  must  be  remembered 

ttD 

that  =  W  =  total   number   of   teeth   in    worm-wheel.     For 

P 
values  of  the  constant  E  less  than  3,  we  have  the  value  of 

the  seizing  pressure  P,  as  follows: 

^  X^' 
P,  =  C  J  (8) 
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Fig.   4.     Diagram  for  determinijig  Efficiency  of  a  Worm-gear  Drive 


where  the  value  of  the  constant  C  is  unknown. 

For  the  purpose  of  determining  the  value  of  the  constant  G 
of  Formula  (8),  tests  were  conducted  with  four  worms  hav- 
ing pitch  diameters  ranging  from  2%  to  4%  inches  and 
pitches  ranging  from  0.8  to  1.5  Inch.  These  worms  were 
first  run  in  contact  with  bronze  worm-wheels  with  pitch  di- 
ameters ranging  from  8  to  30  Inches;  and  after  these  tests 
were  completed,  a  second  series  of  tests  was  conducted  run- 
ning the  worms  with  iron  worm-wheels  of'  the  same  dimen- 
sions. A  high  grade  of  cylinder  oil  was  used  as  a  lubricant 
while  using  the  bronze  worm-wheels.  For  the  tests  in  which 
the  iron  worm-wheels  were  used,  a  mixture  of  one  pound  of 
graphite  in  two  gallons  of  cylinder  oil  was  employed.  The 
points  at  which  the  break-down  of  the  oil  film  and  conse- 
quent "seizing"  of  the  gear  teeth  took  place  were  apparent 
by  the  sudden  drop  of  efficiency.  In  the  tests  where  the  iron 
worm-wheels  were  used,  the  seizing  point  was  also  readily 
distinguished  by  the  sound.  The  worm-wheels  were  taken 
from  a  line  of  standard  B.  &  S.  elevator  gears.  The 
worms  were  neither  ground  nor  tempered,  but  the  worm- 
wheels  were  bobbed.  The  value  of  the  constant  C  was  found 
to  average  15,600  for  bronze  worm-wheels,  and  4350  for  iron 
worm-wheels.  These  figures  are  based  upon  an  oil  tempera- 
ture of  90  degrees  F;  but  where  the  temperature  of  the  oil 
was  65  degrees  F.  the  values  of  the  constant  G  were  found  to 
be  15  per  cent  higher. 

Now  to  find  whether  the  value  of  the  breaking  pressure  P~ 
from  Formula  (5)  or  the  seizing  pressure  P,  from  Formula 
(8)  is  the  limiting  pressure,  we  may  consider  them  as  equal. 
Thus  for  the  bronze  worm-wheels: 

~d2^ 


32,200d         —  =  15,600      I 


steel  Worm  and  Iron 


Solving  the  preceding  equation  for  the  value  of  p  we  find: 
u(?Af       0.24A'      0.24A' 

p  =  0.24  = = (9) 

wja?         Rd  d 

where  R  =  speed  ratio  — ; 

or 
^^ 

K  =  —  =  number  of  threads  on  worm. 
R 
It  will  be  evident  from  Formula  (9)  that  when  the  pitch  is 
^     ,  .  number  of  threads 

less    than    one-quarter    of    the    ratio    -,.  ,-,.-„,„, f„.„,^- 

pitch  diameter  of  worm 

it  is  necessary  to  investigate  the  mechanical  strength. 
Worm-gears  of  small  pitch  are  often  subjected  to  a  severe 
strain  in  practice  and  the  seizing  pressure  P^.  the  value  of 
which  is  expressed  by  Formula  (8),  is  the  limit  load.  The 
charts  shown  in  Figs.  2  and  3  were  developed  to  facilitate 
the  application  of  Formula  (8).  The  chart  shown  in  Fig.  2 
is  made  up  with  the  data  secured  from  tests  with  bronze 
worm-wheels,    using    a    factor    of    safety    of    3.      Thus    from 

IdN 
Formula    (8)    P,  =  5200 .  j- — .     Similarly,  the  values  for  the 


\dN 
P,  =  5200       ■ . 
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chart  for  Iron  wheels,  shown  In  Fig.  3,  are  calculated  by  sub- 

dN 
stituting    in    the    formula    P.  =  1450    ,  .      Both    charts 

will  give  values  which  are  too  high  if  the  number  of  threads 
on  the  worm  is  greater  than  2.  Thus  for  K  =  i,  the 
maximum  error  will  be  about  5  per  cent.  To  use  either  of 
the  charts  for  a  given  gear,  start  at  the  ordinate  in  the 
upper  section,  which  represents  the  proper  number  of  revo- 
lutions per  minute  of  the  worm,  and  follow  the  horizontal 
line  to  the  diagonal  representing  the  proper  number  of 
teeth;  then  follow  the  vertical  line  down  to  the  curve  in  the 
lower  section  of  the  chart  representing  the  pitch  diameter  of 
the  worm  in  question;  and  from  this  curve  follow  the  hori- 
zontal line  to  the  right-hand  side  of  the  chart  where  the  safe 
load  is  found.  The  dotted  lines  are  drawn  for  a  40-tooth 
worm-wheel  running  at  940  revolutions  per  minute,  with  a 
worm  of  4  inches  pitch  diameter.  Following  this  line  in  the 
two  charts,  it  will  be  found  that  the  safe  load  which  can  be 
applied  to  the  pitch  line  of  the  bronze  worm-wheel  is  21.50 
pounds;  and  for  the  iron  wheel,  the  safe  load  is  GIO  pounds 
The  writer  has  used  these  charts  for  a  long  while  and  has 
found  them  reliable  for  use  in  rating  worm-gears  for  inter- 
mittent service.  If  the  charts  are  used  for  rating  worm- 
gears  giving  continuous  service,  it  is  necessary  to  ascertain 
that  the  temperature  of  the  oil  in  which  the  gears  run  does 
not  exceed  the  value  specified  on  the  chart. 

In  the  efficiency  test  on  the  gears  referred  to,  the  writer 
found  Prof.  Barr's  formula  for  the  efficiency  of  worm-gears 
including  the  thrust  collar  on  the  worm  to  give  results  that 
were  from  3  to  7  per  cent  lower  than  the  maximum  measured 
values;  but  the  test  curves  give  steadily  increasing  values  ot 
efficiency  from  no  load  up  to  the  "seizing  point."  As  the 
rated  load  is  supposed  to  be  only  33  i>er  cent  of  the  maximum 
load,  the  formula  seems  to  be  satisfactory  for  all  practical 
purposes.  The  formula  may  be  changed  to  a  more  con- 
Tenient  form  as  follows.  The  Barr  formula  for  the  value  of 
the  efficiency  E  is: 

tano  (1  — /tan  a) 

E  = 

tan  o  -f  2/ 
where  /  =  coefficient  of  friction  =  0.05; 
o  ^  helix  angle  of  worm  thread. 

Using  the  preceding  notation: 

pK 

tan  a  =  — 

wd 


tano  (1  —  0.05  tan 


,       pK  I   1  —  0.05 I 

!>_  V  ^d   I 


tan  a  +  0.1 


pK 

+  0.1 

ird 


Multiplying    the    expression    within    both    brackets    by 
ttD  0), 


pK 
wU  0), 

and  bearing  In  mind  that  —  =  the  speed  ratio  — =  R   while 

pK 
D  _  pitch  diameter  of  wheel  in  inches 

a    -  pitch  diameter  of  worm  in  Inches   '^  ''eslgnated  by  X.  we 
get: 

R  —  0.05X 
E  ■ 


pK    /iJ  — 0.05X  \       pK      ttD    I 
=  -  (  )=_x  — ( 

X    /R  —  0.(\ 

R  \  x  +  0.: 


X  +  O.IR 


0.05A' 


(10) 


In  practice,  the  quantity  0.05J  Is  very  small  compared  with 
the  value  of  the  speed  ratio  R  and  may  usually  be  omittod 
from  the  formula  without  seriously  Impairing  Its  accuracy. 
This  reduces  Formula  (10)   to  the  form: 


/7  =  - 


(11) 

X  -f  O.liJ 
Kormiiln    (ID    will   bo  found  convenient  If  It  Is  desired  to 
dPlermino  the  efficiency  of  a  gear  from   Its  dimensions. 

The  results  of  the  tests  refirrod  to  showed  that  the  Iron 
worrawheels  gave  a  slightly  greater  efficipncy  than  the  bronze 
wheels,  but  the  mliture  of  oil  and  graphite  which  was  used 


as  a  lubricant  in  testing  the  iron  worm-wheels  may  have 
been  partially  responsible  for  this  improved  efficiency.  The 
chart  shown  in  Fig.  4  gives  the  efficiency  for  different  values 
of  the  ratio  X. 

•     •     • 

AN  INSPECTOR'S   STAMPING   MACHINE 

One  of  the  inspectors  at  the  Eclipse  Machine  Co.'s  factory 
in  Elmira,  N.  Y.,  has  rigged  up  an  inexpensive  stamping 
machine  for  marking  finished  pieces  with  the  lot  number, 
etc.  The  illustration  of  the  device,  which  is  In  reality  « 
little  bench  press,  shows  that  it  is  operated  by  a  crank  on 
the  right-hand  side  of  the  machine;  this  crank  turns  a  short 
shaft,  the  end  of  which  may  be  seen  at  the  left-hand  side 
of  the  machine.  On  this  shaft  is  a  gear  that  engages  a  rack 
in  the  vertical  slide  of  the  fixture,  and  at  the  bottom  of  this 
slide    is   the   stamp    that    makes    the    impression.      The    gear 


for    stamping    Duplicate    Parta 


teeth  on  the  pinion  are  cut  away  for  three-quarters  of  the 
periphery,  so  that  as  the  crank  is  turned  the  toothed  section 
engages  the  rack  and  raises  the  ram  until  the  last  tooth  on 
the  gear  lets  go  ot  the  rack.  Then  as  the  rack  runs  Into  the 
open  space  the  ram  drops  and  stamps  the  work  by  gravity. 
As  soon  as  the  toothed  section  of  the  pinion  comes  around 
again.  It  picks  the  ram  up  and  the  operation  Is  repeated. 
Adjustment  is  provided  so  that  the  letters  may  be  stamped 
to  any  depth  desired.  A  simple  gage  at  the  bottom  serves  to 
locate  the  work  quickly,  and  the  device  may  be  operated  con- 
tinuously by  simply  turning  the  crank.  The  operator  shown 
in  the  illustration  has  Just  finished  stamping  a  lot  ot  the 
small  rings  that  may  be  seen  In  the  foreground,  and  they 
were  done  at  the  rate  of  thirty  pieces  per  minute,  each  one 
being  evenly  stamped  and  the  Impression  uniformly  located 
on  the  work.  C  L.  L. 

•     •     • 

Commercial  rubber  which  Is  kept  In  perfectly  dry  air  will 
not  deteriorate,  but  in  the  pre.sence  of  sufficient  moisture  It 
may  be  attacked  by  certain  bacteria;  some  of  theoc  do  not 
sensibly  niter  the  properties  ot  the  rubber,  but  others 
are  able  to  modify  Its  properties  so  as  to  destroy  Its  value. 
The  Importance  of  keeping  rubber  as  dry  as  possible  Is.  there- 
fore, apparent. 
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BASE   METAL  PYROMETER  COUPLES 

Within  the  past  decade  the  pyrometer  has  become  an  indis- 
pensable adjunct  of  the  heat-treating  plant,  and  fortunately 
it  is  no  longer  necessary  to  use  the  platinum-rhodium  couple 
which  alone  costs  about  $60.  The  rare  metal  couple  Is  costly, 
expensive  to  maintain  and  may  be  stolen  because  of  the  high 
intrinsic  value  of  the  metals  used.  During  the  past  few 
years,  in  which  the  pyrometer  has  come  into  common  use  for 
testing  the  temperature  of  furnaces  and  molten  metals  up  to 
2000  degrees  F.,  base  metal  couples  have  been  successfully 
substituted  for  the  rare  couples  formerly  universally  used. 
The  base  metal  couples  cost  from  one-seventh  to  one-tenth  as 
much  as  the  platinum-rhodium  couples,  and  when  the  hot 
ends  are  burned  off,  they  can  be  re-welded  at  a  nominal  cost 
and  made  as  good  as  new.  The  construction  of  the  common 
platinum-rhodium  couple  is  such  that  it  is  practically  non- 
repairable. 

Another  advantage  of  the  base  metal  couple  is  its  high  elec- 
tromotive strength.  A  base  metal  couple  made  by  one  well- 
known  concern  generates  approximately  44  millivolts  with 
temperatures  of  77  degrees  F.  at  the  cold  end,  and  1950  de- 
grees F.  at  the  hot  end,  while  the  platinum-rhodium  couple 
generates  only  about 
10  millivolts  with 
the  same  tempera- 
ture difference.  The 
base  metal  couple 
has  an  approximately 
straight-line  electro- 
motive force  rela- 
tion with  the  tem- 
perature, whereas 
the  metal  couple  does 
not.  This  gives  it 
the  advantage  o  f 
even  scale  divisions 
which  obviously  are 
more  easily  and  cor- 
rectly read  by  the 
average  workman 
than  uneven  scale 
divisions.  Because 
of  the  high  milli- 
voltage,  it  may  be 
used  with  the  rugged 
high-torque  double- 
pivot  type  voltmeter 
that  may  be  read 
without  leveling, 
which  is  the  only 
type  suitable  for 
shop  use. 

The  base  metal  couple  has  an  almost  negligible  temperature 
coefficient,  whereas  that  of  the  rare  metal  couple  is  high. 
This  feature  of  the  base  metal  couple  is  also  an  advantage, 
as  it  eliminates  what  is  known  as  the  "immersion  error." 
Hence  the  base  metal  couple  pyrometer  can  be  used  bare  in 
molten  lead,  aluminum  and  brass  with  good  results.  A  notice- 
able portion  of  the  couple  is  dissolved  at  each  insertion,  when 
used  in  molten  brass,  but  though  the  welded  end  is  soon 
eaten  off,  the  couple  can  still  be  in  use  and  give  correct  read- 
ings. One  well-known  make  of  base  metal  couple  pyrometers 
has  been  used  in  molten  brass  for  as  many  as  two  hundred 
readings,  until  the  couple  was  too  short  to  be  handled. 
*     •     * 

The  pxy-acetylene  welding  process  has  been  used  success- 
fully for  building  up  flat  spots  on  locomotive  driving  wheel 
tires  and  restoring  them  to  perfect  condition.  This  means 
a  substantial  economy  in  the  maintenance  of  locomotives  and 
a  saving  of  locomotive  time  in  repair  shops,  which  is  of  great 
importance  during  rush  seasons.  Instead  of  removing  all 
the  drivers  of  locomotives  and  turning  them  down  to  the 
common  diameter  made  necessary  by  the  depth  of  the  flat 
spots,  the  flats  are  filled  in  with  metal  welded  to  the  tire, 
and  in  a  few  hours  the  locomotive  is  ready  for  the  road.  The 
process  saves  tires,  machining  expenses  and  locomotive  timo. 


INTERCHANGEABLE   LOCATING  AND 
CLAMPING  ACCESSORIES 

Everyone  familiar  with  machine  shops  has  noted  the  amaz- 
ing number  of  bolts,  straps,  blocks,  clamps,  nuts  and  washers 
that  accumulate  around  planers,  milling  machines,  boring 
machines  and  other  machines  having  a  platen  on  which  work 
is  clamped  for  machining.  Under  some  systems  of  shop  man- 
agement this  mass  of  clamping  accessories  is  relegated  to  the 
tool-room,  from  which  it  can  be  obtained  on  request  as  re- 
quired for  every  job,  but  usually  it  will  be  found  that  there  is 
a  woeful  lack  of  system  in  designing  and  dimensioning  these 
very  necessary  parts  of  machine  tool  equipment. 

Henry  Lucas,  of  the  Lucas  Machine  Tool  Co.,  Cleveland, 
Ohio,  has  made  a  study  of  this  vital  subject  for  several  years, 
and  in  cooperation  with  others  in  his  organization  has 
worked  out  a  clamping  outfit  which  seems  to  combine  the 
maximum  of  efficiency  with  the  minimum  of  parts.  It  Is 
based  on  the  unit  principle,  the  idea  being  to  get  any  height 
of  block  or  any  length  of  bolt  required  by  using  blocks  or 
bolts  of  unit  or  multiple  unit  dimensions,  building  up  to  the 
required  height  or  length. 

The   accompanying   illustration.   Fig. 


Fig.    1. 


1,  shows  a  group  of 
bolts,  studs,  washers, 
nuts,  blocks,  clamps, 
and  stops  which 
embody  this  princi- 
ple and  present  a  re- 
markable example  of 
what  can  be  accom- 
plished in  providing 
for  all  ordinary 
needs  in  clamping 
with  a  minimum 
number  of  parts.  The 
clamping  bolts  % 
inch  diameter  are 
threaded  to  the  U.  S. 
standard  and  have 
round  heads,  flat- 
tened, making  two 
sides  to  engage  the 
standard  T-slot.  The 
bolts  have  case- 
hardened  threads, 
and  the  washers  and 
nuts  are  also  case- 
hardened.  The  nuts 
are  rounded  on  both 
faces  and  the  washers 
are  cupped  to  fit. 
It  will  be  noted  that 
there  are  six  lengths 
of  bolts  at  the  back  and  short  lengths  in  front,  connected 
with  hexagon  couplings.  These  cover  all  lengths  from  the 
minimum  to  12  Inches,  the  nearest  length  being  selected  and 
over-lengths  being  taken  up  by  thick  and  thin  washers  in  the 
usual  manner. 

When  a  greater  'length  is  required  than  is  provided  for  by 
the  regular  bolts,  a  regular  bolt  and  a  stud  or  studs  are 
coupled  together  with  the  couplings  to  make  up  the  length  de- 
sired. The  couplings  are  made  of  hexagon  stock,  drilled  and 
tapped  clear  through.  A  lateral  hole  is  drilled  through  the 
middle  to  show  the  machinist  the  position  of  the  bolt  ends 
so  that  he  can  engage  the  coupling  threads  equally  on  the 
two  studs  being  connected. 

The  clamps  are  the  regular  drop-forged  clamps  made  by  one 
of  the  drop-forge  concerns.  These  are  provided  in  two  styles, 
regular  and  pointed,  the  latter  being  used  where  a  hole  in  the 
casting  is  to  be  engaged. 

The  blocking  follows  out  the  same  general  scheme  of  the 
clamp  bolts.  There  are  four  blocks  of  each  height,  and  the 
stepped  blocks  provide  any  small  increment  needed  to  accom- 
modate a  casting  height,  the  height  of  the  steps  being  one- 
half  inch.  A  feature  of  these  stepped  blocks  not  common  to 
stepped  blocks  in  general  is  a  slot  in  each  side  and  base.  The 
slot  is  provided  to  straddle  a  bolt  in  a  narrow  space.   It  often 
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2  LARGE  T-SLOT  BLOCKS 


2  SMALL  T-SLOT  BLOCKS 


K---.+  r-3fe >: 
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M 

MacMncri, 

Y\g.    2.     Specifications  of  a  Set  of  Lucas  Locating  and  Clamping  Accessories  for  liachine   Tools 


happens  that  a  stepped  block  is  needed  in  a  space  too  nar- 
row for  the  regular  stepped  block;  this  form  will  go  into  a 
narrow  space  because  the  legs  straddle  the  bolt  and  reduce 
the  space  required  by  at  least  IV2  inch. 

The  system  has  been  carried  out  to  include  stops,  and  two 
forms  are  provided.  The  block  type  is  made  of  cast  iron 
planed  with  a  rib  to  fit  the  regular  T-slot  of  the  machine. 
These  blocks  are  clamped,  using  regular  clamping  bolts  and 
they  may  be  used  in  a  variety  of  ways  as  anchors  for  the  clamp 
bolts  where  the  latter  cannot  be  used  with  the  heads  in  the 
regular  T-slots.  The  other  form  of  stop  is  provided  with  set- 
screws  facing  in  two  directions.  Three  holes  are  tapped  in 
both  directions  and  set-screws  are  provided.  An  advantage 
of  this  type  of  stop,  aside  from  its  general  convenience,  is  Its 
secure  attachment  to  the  platen.  It  exerts  no  bursting  or 
prying  effect  like  that'  of  the  ordinary  "jimmy"  stop  in  com- 
mon use. 

A  set  of  locating  and  clamping  accessories  as  specified  In 
Fig.  2  comprises  the  following  parts: 

.4—2  large  T-slot  blocks,  4  inches  by  4  3/16  inches  by  2 
inches; 

B— 2  small  T-slot  blocks,  3  inches  by  3  1/16  inches  by 
IVi  inch; 

C — 6  Si-Inch  bolts,  3Vi  Inches  long  under  the  head; 

C — 6  %-inch  bolts,  4  inches  long  under  the  head; 

C — 6  %-lnch  bolts,  5  Inches  long  under  the  head; 

C — 4  %-inrh  bolts,  fi  inches  long  under  the  head; 

C — 4  %-inch  bolts,  8  Inches  long  under  the  head; 

C — 4  •\-inch  bolts,  10  Inches  long  under  the  head; 

C — 4  %-lnch  bolts,  12  Inches  long  under  the  head; 

/> — 12  •>4lnch  caaehardened  nuts; 

E — 8  casehardened  washers.  %  Inch  thick ; 

E—S  casehardened  washers,  %  Inch  thick; 

F — 4  step  blocks; 

O — 4  3-inch   blocks; 

a — 4   6lnrh   blocks; 

H—2   setscrrw    blnrks,   casehardened,    Hs    by    H^    by    3 
Inches; 

/ — 4  \-inoh  studs,  10  Inches  long; 

J— 4  coupling  nuts,  casehardened,  3  Inches  long; 

K—2  "Mac-It"  set-srrew.R,  3  Inches  long  under  the  head; 

/> — 2  each  Nor.  ,''.4.  fif..  and  B8  "Viilrnn"  straps; 

il—2  each  Nos.  44.  46  and  48  "Vulcnn "  straps. 
Suppose  a  casting  to  be  clamped  on  a  boring  machine  platen 
Is  16%  Inches  high,  and  Is  so  shaped  that  clamping  must  be 
done  at  the  top  on  one  end,  but  at  the  other  end  a  foot  pro- 


jects that  is  2',2  inches  thick.  Various  combinations  can  be 
effected  with  the  bolts,  studs  and  coupling  nuts  to  clamp  at 
the  height  of  16^4  inches,  but  say  that  a  10-inch  bolt  coupled 
to  a  10-inch  stud  /.  using  a  coupling  nut  J,  are  selected.  The 
available  length  under  the  head  when  the  bolt  end  and  stud 
meet  in  the  coupling  nut  is  20  inches,  which  gives  ample 
room  for  the  "Vulcan"  strap,  nut  and  washer  on  top.  and  the 
length  required  below  the  table  top  to  engage  the  T-slot.  Two 
G-inch  blocks  surmounted  by  a  3-inch  block  G  and  a  step 
block  F  furnish  the  requisite  height  of  blocking  to  support 
the  other  end  of  the  clamp  which  should  rest  on  the  third 
step  of  the  step  block  to  be  level.  It  w^ill  be  noticed  that  the 
step  blocks  are  so  made  that  increments  of  U  inch  in  height 
are  afforded,  the  first  step  in  one  case  being  *4  Inch  and  1 
inch  at  the  other  end.  Hence,  any  height  within  limits  can 
be  built  up  with  no  variation  greater  than  Vi  inch.  The  pro- 
jecting foot  of  the  casting  3%  inches  thick  is  clamped  with  a 
4-inch  bolt,  using  a  clamp,  washer  and  nut.  and  a  step  block 
supporting  the  outer  end  of  the  clamp  on  the  third  step;  the 
side  as  shown  in  the  illustration  F  is  then  the  base. 

F.  E.  R. 
•  •  • 
Experiments  have  been  undertaken  in  Germany  with  a  view 
to  determining  whether  boron  would  have  a  beneficial  influ- 
ence on  iron  and  steel.  The  re.ison  for  this  Inquiry  probably 
was  that  it  had  been  discovered  that  boron  has  an  extremely 
beneficial  infiuence  on  copper;  in  fact,  copper  can  be  cast 
satisfactorily  only  by  the  addition  of  boron.  It  is  also  known 
that  boron  added  to  certain  metals  is  valuable  in  preventing 
acid  attacks,  and  a  series  of  tests  was  made  along  this  line 
also.  In  the  tests  on  cast  Iron,  it  was  found  that  the  acid- 
resisting  qualities  were  somewhat  increased,  but  boron  had  a 
bad  effect  on  the  mechanical  properties  of  the  Iron,  so  much 
so.  In  fact,  as  to  outbalance  any  advantages.  The  hardness 
and  brittleness  of  the  cast  Iron  Increased  in  rising  propor- 
tion as  the  percentage  of  boron  Increased.  When  added  to 
steel,  Ingots  with  boron  became  brittle,  piping  became  more 
pronounced,  and  the  first  blows  with  the  hammer  developed 
cracks.  Hendlng  tests  were  also  impossible  as  cracks  de- 
veloped immediately.  The  results  of  the  tests,  hence,  were 
that  for  practical  purposes  boron  additions  to  steel  and  cast 
Iron  are  of  no  value. 
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ESTABLISHING  NUMBER  OF  OPERATIONS  FOR  DRAWING 
CYLINDRICAL  SHELLS 


DIRECT  METHOD  OF  DETERMINING  DRAWING  DIE  DIAMETERS  AND  NUMBER  OF  OPERATIONS  BY  THE  USE  OF  CHARTS 

BY    FRITZ    J.  W.  SPARKUHL" 


WHEN  laying  out  or  constructing  dies  for  drawing  cylin- 
drical shells,  the  diemaker  Is  confronted  by  the  fol- 
lowing questions:  What  should  be  the  diameter  of 
the  first-operation  die?  Assuming  that  more  than  one  operation 
is  required,  what  should  be  the  diameters  of  the  redrawing 
dies?  How  many  operations  will  be  necessary  for  producing 
a  shell  of  the  required  diameter  and  depth?  If  the  diemaker 
is  entirely  in  the  dark  regarding  the  properties  of  the  metal 
to  be  drawn,  he  must  depend  principally  upon  his  own  ex- 
perience or  that  of  someone  else,  and  the  result  is  that  the 
common  and  often  very  expensive  way  of  determining  die 
sizes  by  repeated  trials  is  resorted  to,  the  diameters  of  suc- 
cessive dies  being  increased  or  diminished  as  may  be  found 
necessary.  This  method,  of  course,  results  in  a  considerable 
waste  of  time  and  material  and,  in  some  cases,  the  die  parts 
are  spoiled.  In  order  to  avoid  trouble  of  this  kind,  or  at 
least  decrease  the  amount  of  trouble  and  unnecessary  ex- 
pense, the  writer  uses  two  formulas  for  determining  the  die 
diameters  for  shells  of  soft  steel  and  tinplate,  which  are 
simple  and  at  the  same  time  give  correct  results.  One  of 
these  formulas  is  for  determining  the  diameter  of  the  first- 
operation  die  and  is  as  follows: 

XXD 

d  = . 

100  — 0.635D 
The  diameters  of  the  redrawing  dies  are  determined  by  the 
formulas: 

A-,  X  d 
di  = and 


d. 


100  — 0.635(Z 
A',  X  d, 


etc. 


100  — 0.635d, 
In  these  formulas 
D  =  the  calculated  blank  diameter; 
d  ^  diameter  of  the  first-operation  drawing  die; 
di  =  diameter  of  redrawing  die; 
dj  =  diameter   of   following    redrawing   die; 
X  and  X,  =  factors  which  depend  upon  the  thickness  of 
the  metal  to  be  drawn. 
These  factors  X  and  A',  for  different  thicknesses  of.  stock 
are  given  in  Table  I.     The  numerical  values  of  these  factors 

TABLE  I.     MINIMUM  AND  MAXIMUM  VALUES  FOR  DIE-DIAMETER 
FORMULAS 


Metal  Thickness, 

First-operation  Die 

All  Redrawing  Dies 

Inch 

Minimum      Maximum 

Minimum      Maximum 

0.016  to  0.018 

61                 08 

74               81 

0.02 

58               65 

73               80 

0.022  to  0.024 

56               63 

72               80 

0.028 

54               60 

71                79 

0.03 

50               56 

70.5               77 

0.06 

47               53 

70               75 

0.12 

51 

65 
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were  found  by  making  several  hundred  trial  draws,  using 
different  blank  and  die  diameters  and  different  thicknesses 
of  stock.  It  should  be  mentioned  that  the  results  are  correct 
only  for  dies  used  in  double-action  presses  where  the  blank- 
holder  pressure  is  constant  and,  in  the  case  of  redrawing  dies, 
inside  blank-holders  having  45-degree  drawing  edges  are  em- 
ployed. The  method  of  determining  these  factors  is  indi- 
cated in  Table  II,  which  shows  the  results  of  a  number  of 
trial  drawing  operations.  As  will  be  seen,  the  blank  di- 
ameter for  a  given  die  diameter  was  gradually  increased,  or, 
die  diameter 
blank  diameter 
until  the  rupture  of  the  shell  occurred.     For  instance,  when 


in  other  words,  the  ratio  of 


was  decreased 


ratio  of 


for  the  same  thickness  of  metal  is 


this  ratio  was  equal  to  61.5,  the  drawing  was  excellent,  but 
when  the  blank  had  been  increased  until  the  ratio  equalled 
50,  the  shell  was  completely  torn  by  the  drawing  operation. 
In  this  manner,  several  hundred  tests  were  made  on  various 
thicknesses  of  stock  with  different  die  and  blank  diameters 
and  the  results  carefully  noted.  These  tests  showed  that  the 
die  diameter 
blank  diameter 

not  constant  (assuming  that  the  same  quality  of  drawn  work 
Is  obtained  in  each  case),  but  that  the  increase  of  blank  di- 
ameter means  an  increase  in  ratio;  In  other  words,  the  di- 
ameter of  the  first  drawing  die  should  be  proportionately 
larger  as  the  diameter  of  the  blank  increases.  For  instance, 
by  referring  to  Table  II,  it  will  be  seen  that  a  ratio  of  53.5 
represents    the    drawing    limit    when    drawing    a    blank    3% 

TABLE  II.     RESULTS  OF  TRIAL  DRAWING  OPERATIONS  TO  DETERMINE 
RATIO  BETWEEN  DIE  AND  BLANK  DIAMETERS 


Blank 

Die 

Ratio 

Diameter 

Diameter 

d^D. 

Remarks 

D 

d 

Per  Cent 

sg  . 

m 

e 

61.5 

Drawing  excellent 

Ifi 

M 

58.5 

Drawing  good 

,-°p 

Hi 

55.8 

Some  good,  some  bad 

u 

fi 

51.5 

Few  good,  mostly  torn 

m 

14 

50.0 

Completely  torn 

l^s. 

2 

68.0 

Drawing  excellent 

H(«S 

3-A 

2 

68.0 

Drawing  good 

M    .<« 

34 

2 

57.0 

Drawing  limit 

is" 

3i 

2 

53.5 

Some  good,  mostly  bad 

3i 

2 

51.5 

Torn 

m-5 

161 

m 

62.75 

Drawing  excellent 

S-yc2-i= 

17 

m 

62.0 

Drawing  excellent 

.yQ  S  Z 

I'i 

lOj 

61.0 

Drawing  good 

x:   .  S  M 

18 

lOi 

58.5 

Drawing  good 

m 

lOJ 

57.0 

Stretching 

19 

lOJ 

55.0 

Some  good,  some  bad 

sSk5 

m 

lOi 

52.5 

Torn  completely 

Uachtnerti 

'  Address:     Care  of  Colt  Maobine  &   Engineering  Co.,    Irvlngton.    N.    J. 


inches  diameter  in  a  2-inch  die,  some  shells  being  good  but 
most  of  them  bad.  Practically  the  same  result  was  obtained 
when  drawing  a  1%-inch  blank  in  a  31/32-inch  die  with  a 
ratio  of  51.5,  which  shows  that  a  larger  blank  requires  a 
comparatively  larger  die  than  a  smaller  blank. 

It  will  be  noted  that  some  of  the  blank  diameters  in  the 
table  are  given  to  sixty-fourths  of  an  inch.  These  exact 
dimensions  are  listed  merely  because  they  happened  to  be  the 
diameters  of  the  blanks  whidh  were  cut  out  for  these  par- 
ticular tests  by  the  circle  shear. 

It  is  easy  to  calculate  the  diameters  of  the  different  dies 
by  the  formulas  given,  but  as  the  factors  A'  and  X,  have 
minimum  and  rnaximum  values,  it  is  rather  difficult  to  de- 
termine the  exact  number  of  drawing  operations  that  might 
be  required  in  any  case,  and  in  ojder  to  facilitate  this  work 
the  accompanying  series  of  charts  was  laid  out.  After  the 
required  blank  diameter  has  been  determined,  these  charts 
show  graphically  what  the  diameters  of  the  dies  should  be 
and  the  number  of  operations  necessary  to  produce  a  given 
shell.  Doubtless  the  best  way  to  demonstrate  the  practical 
application  of  these  charts  is  by  means  of  an  example.  Sup- 
pose the  dies  for  a  cylindrical  shell  4%  inches  in  diameter 
and  5%  Inches  high  are  to  be  made  and  that  the  thickness 
of  the  metal  is  0.02  Inch.  First  It  is  necessary  to  determine 
the  blank  diameter.  This  may  be  done  by  means  of  the 
well-known  formula  D  =  Vd'  +  idh.  There  is  also  the  men- 
surative  graphical  method  which  is  based  on  the  rule  of 
Guldinus,   D=V8RL,    and    also   the    weighing   method    D  = 

JW 
— .    In  these  formulas: 
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Tig.    1.     Chart   for    detemunijlff   Dr&wiog   Die    Diameters   for     Given    Blank    Diameters 


Z)  =  blank  diameter; 

d  =  shell  diameter; 

A  =  height  of  shell; 

L  =  length  of  generating  line; 

R  =  distance  from  center  of  gravity  of  L  to  central  axis; 

IV  =  weight  of  shell  in  pounds; 

tc  =  weight  of  metal  per  square  inch. 
All  of  these  formulas  are  based  on  the  supposition  that  the 
area  of  the  blank  diameter  equals  the  area  of  the  shell  and 
that  thin  metal  is  used  so  that  the  thickness  of  the  shell  wall 
does  not  change  to  any  appreciable  extent. 


referred  to  are  for  different  thicknesses  of  metal;  for  a 
thickness  of  0.02  inch,  the  chart  shown  in  Fig.  2  should  be 
used.  The  blank  diameters  are  given  along  the  horizontal 
line  at  the  top  of  the  chart.  As  the  diameter  in  this  case  is 
101^  inches,  this  figure  is  located  and  then  the  diagonal  line 
should  be  followed  until  the  area  between  thp  cross  lines  a 
and  b  is  reached.  The  intersection  of  the  vertical  lines 
(drawn  from  the  horizontal  diameter  line  at  the  top  of  the 
chart)  and  the  diagonal  line  A.  within  the  area  between  lines 
a  and  6  gives  the  minimum  and  maximum  diameters  for  the 
first-operation  die.     In  this  case  the  minimum  and  maximum 
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Fig.    2.     Chart    for    determining    Drawing    Die    Diameters    for    Gi' 


The  blank  diameter  for  a  shell  of  the  size  given  in  the  fore- 
going is  found  to  be  lOVi  Inches,  allowing  sufficient  metal  for 
trimming.  This  is,  of  course,  a  trial  diameter  and  should 
not  be  used  for  the  blanking  die.  The  exact  size  of  the 
blank  must  be  established  by  trial  after  the  drawing  dies 
are  made;  ordinarily,  It  will  be  found  that  the  calculated 
blank  diameter  Is  large  on  account  of  the  stretch  of  the 
metal  when  drawing.    As  will  be  seen,  the  charts  previously 


diameters  are  eVd  and  7V4  inches,  respectively,  as  shown  by 
the  dotted  vertical  lines;  tbus,  we  have  a  minimum  die  di- 
ameter of  6%  inches,  below  which  it  is  not  advisable  to  go 
because  of  the  danger  of  obtaining  imperfect  work.  On  the 
other  hand,  it  would  not  be  economical  to  use  a  die  larger 
than  7<4  inches  because  it  would  be  larger  than  necessary 
and  an  extra  redrawing  die  might  be  required;  hence,  a 
diameter  of  7  inches  is  selected  for  the  flrst-operatton  die. 
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Fig.    4.     Chart    for    de^erinljiinp    Drawing    Die    Diameters    for  Given  Blank  Diameters 


In  order  to  find  the  diameter  for  the  redrawing  die,  the 
diagonal  line  B  from  the  7-inch  point  is  followed  down  to 
the  space  between  the  upper  set  of  lines  c  and  d.  The  in- 
tersection points  with  the  vertical  lines  within  this  area 
give  the  minimum  and  maximum  diameters  of  5%  and  5% 
Inches,  respectively,  as  indicated  by  the  second  set  of  dotted 
vertical  lines.  As  the  full  line  shows,  5%  inches  is  selected 
as  the  diameter  for  the  first  redrawing  die.  Now,  if  the  di- 
agonal line  C  leading  from  the  5%-lnch  point  intersects  with 
a  vertical  line  leading  to  4^4  inches  (the  required  shell  di- 
ameter) between  the  lines  c  and  d,  the  diameters  of  the  two 


cannot  always  tell  at  first  which  diameter  to  choose  within 
the  minimum  and  maximum  limits  represented  by  the  space 
between  the  lines  o-6  and  c-d.  This  point  is  illustrated  by 
the  following  example: 

Suppose  a  shell  is  to  have  a  diameter  of  1%  inch,  a  height 
of  2%  inches  and  that  metal  0.02  inch  thick  is  to  be  used. 
In  how  many  operations  is  it  possible  to  produce  this  shell? 
The  example  is  illustrated  graphically  by  the  special  Chart, 
Fig.  8,  which  represents  the  corner  of  the  chart  shown  In 
Fig.  2,  and  is  drawn  on  an  enlarged  scale.  The  points  marked 
A„  Aj,  A3  show  that  a  shell  can  be  drawn  in  three  operations, 
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Fig.   G.     Chart    for    determining   Drawing    Die    Diameters    for    Given  Blanls  Diameters 


preceding  dies  are  correct.  If  the  intersection  point  should  be 
below  line  c,  this  indicates  that  the  diameters  of  the  first  or 
cupping  die  and  the  first  redrawing  die  should  be  decreased. 
On  the  other  hand,  if  the  diagonal  line  should  intersect  the 
414-inch  vertical  line  (or  the  one  representing  the  finished 
size  of  the  shell)  at  some  point  above  line  d,  this  would  In- 
dicate that  the  first  and  second  dies  were  smaller  than  they 
should  be  to  obtain  the  best  results.    In  some  instances,  one 


the  first  die  having  a  diameter  of  2  11/16  inches,  the  first  re- 
drawing die  a  diameter  of  2  inches  and  the  finishing  die  a 
diameter  of  1%  inch.  Points  B  and  the  dotted  lines,  how- 
ever, show  that  the  shell  should  be  drawn  in  four  operations, 
the  die  diameters  being  3  Inches,  2%  Inches,  1%  Inch  and 
1%  inch,  respectively.  When  three  dies  are  used  as  Indi- 
cated by  the  full  lines  on  the  chart,  it  will  be  noted  that  the 
points  of  intersection  with  the  vertical  lines  are,  in  every  case, 
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Just  above  the  cross  line  on  the  chart  representing  the  maxi- 
mum reduction.  Therefore,  it  three  dies  are  used,  the  metal 
must  be  of  the  very  best  quality,  and  it  will  doubtless  be 
necessary  to  anneal  the  shell  after  each  drawing  operation, 
as  otherwise  the  metal  will  not  stand  the  strain.  For  this 
reason,  it  is  advisable  to  use  four  dies  instead  of  three.  The 
extra  die  will  soon  pay  for  itself  because  less  annealing  will 
be  necessary  and  the  danger  of  breaking  the  shells  is  also 
avoided. 

Perhaps  the  connection  between  the  formulas  previously 
given  for  determining  the  die  diameters,  and  these  charts, 
will  be  more  apparent  by  applying  the  formulas  to  the  example 
given  in  connection  with  the  chart  shown  in  Fig.  2.  As  previ- 
ously explained,  this  chart  shows  that  for  a  cylindrical  shell 
4'4  inches  in  diameter,  5%  inches  high  (requiring  a  10%- 
inch  blank),  the  dies  should  have  diameters  of  7,  5i/a  and  ^y^, 
inches,  respectively,  with  minimum  and  maximum  values  as 
represented  by  the  dotted   vertical  lines.     According  to   the 

formula,    the    diameter    of    the    first    die    d  == . 

100  —  0.635Z) 
Taking  the  minimum  value  of  X  as  58  (as  shown  by  Table  I, 

58  X  10.5 

for   a   metal   thickness   of   0.02    inch),   d  = 

100  — 0.G35  X  10.5 
=  6.5  inches  minimum  diameter,  approximately.    When  using 

65  X  10.5 

the    maximum    value   X   of    65,    d  = =  7^ 

100  —  0.635  X  10.5 
inches  maximum  diameter,  approximately.     As  will  be  seen, 
these  results  conform  to  those  indicated  by  the  chart.     The 
minimum   and   maximum  values  of  5%   and   53^   inches,   re- 
spectively, for  the  redrawing  die  also  conform  to  formula 
J,  Xd 

d,  = 

100  —  0.635d 
the  minimum  and  maximum  values  of  JV,  being  73  and  80,  as 
given  in  Table  I  for  this  particular  thickness  of  stock.  It  is 
evident  that  the  use  of  these  formulas  or  charts  will  eliminate 
much  of  the  trouble  con- 
nected with  the  designing  and 
con.itruction  of  drawing  dies, 
especially  when  more  than 
one  operation  is  required.  In- 
cidentally, the  drawing  sur- 
faces of  the  dies  should  be 
smooth  and  well  lubricated. 
The  blank-bolder  pressure 
abould  be  constant  and  great 
enough  to  prevent  the  blank 
from  wrinkling,  a  uniform 
metal  nhnuld  be  used  and  it 
la  very  Important  that  the 
press  should  be  rluld  enough 
to  prevent  any  appreciable 
sprlniflng  action  during  the 
drawing  npcrntlon.  The  drow- 
log  vrlorlty  Is  another  Im- 
portant fnrtor.  althniigh  nvnll- 


4«  ;  i\   5 


able   data   on    this   subject   are    unreliable   ami    iudelinite,   as 
every  tool  designer  and  diemaker  knows. 
•     •     • 

NOVEL  ELECTRIC  VEHICLE 
Harry  K.  Dey,  an  electrical  engineer  of  New  York  City,  has 
invented  a  three-passenger  runabout  electric  car  weighing 
about  1200  pounds,  that  embodies  a  new  idea  in  electric  motor 
design.  The  entire  driving  mechanism  is  made  a  part  of  the 
rear  axle,  thus  eliminating  a  considerable  number  of  shafts, 
gears  and  other  parts  necessary  in  electric  motor  vehicles  as 
now  made.  There  is  no  separate  motor  suspended  under  the 
car  and  no  differential.  The  field  and  the  armature  of  the 
motor  revolve  in  opposite  directions,  reducing  gears  being 
interposed,  so  arranged,  of  course,  that  both  wheels  are  driven 
in  the  same  direction.  Thus  the  electric  motor  acts  as  its 
own  differential  and,  besides,  its  power  per  unit  of  weight  is 
doubled  for  a  given  armature  revolution  speed.  For  example, 
in  an  ordinary  motor  the  armature  might  revolve  at  1500 
R.  P.  M.,  the  field  standing  still.  In  this  case,  however,  the 
field  coils  would  revolve  in  the  opposite  direction  at  the  rate 
of  1500  R.  P.  M.,  giving  the  equivalent  revolution  speed  of 
3000  turns  per  minute.  Another  feature  of  the  new  electric 
vehicle  is  provision  by  which  the  motor  acts  as  a  brake  when 
descending  steep  hills.  It  becomes  a  generator  and  charges 
the  batteries  instead  of  wasting  the  potential  energy  in 
wearing  out  brake  bands. 


NEW  PROCESS  FOR  MAKING  GASOLINE 
A  technical  expert,  Dr.  Walter  F.  Rittman,  chemical  en- 
gineer of  the  Bureau  of  Mines,  has  discovered  a  process  for 
increasing  the  output  of  gasoline  from  petroleum  200  per 
cent  or  more.  With  the  steady  increase  in  demand  for  gaso- 
line for  automobiles,  motor  boats  and  engines,  this  discovery 
Is  most  important.  It  was  but  two  years  ago  that  the  automo- 
bile industry,  fearful  that  the  supply  of  gasoline  might  not 
be  adequate  for  its  rapidly  expanding  business,  offered 
through  the  International  Association  of  Recognized  Auto- 
mobile Clubs,  a  prize  of  $100,- 
000  for  a  substitute  for  gaso- 
line that  would  cost  leas  than 
gasoline.  ?Iappily,  the  urgency 
of  this  situation  has  pa.ssed, 
and  at  the  present  time  there 
is  a  plentiful  supply  of  motor 
fuel  to  meet  immediate  de- 
mand, but  this  new  process 
adds  to  the  hope  that  in  spite 
of  the  wonderful  growth  in 
the  use  of  gasoline,  there  may 
not  be  any  shortage  in  the 
future.  It  indicates  an  in- 
creased production  of  gasoline 
from  the  present  production 
of  petroleum — an  output  of 
r.O.ono.noo  barrels  Instead  of 
2r..00n,onn  yielded  by  present 
methods. 
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RECENT  LEGAL  DECISIONS  INVOLVING 
MACHINERY 

Infring-ement  of  Machine  Patent 

(U.  S.  Supreme.)  The  United  States  Supreme  Court  in 
the  case  of  Dowaglac  Mfg.  Co.  v.  Minnesota  Plow  Co.  has 
held  that  in  an  action  for  the  infringement  of  a  machine 
patent,  no  damages  can  be  recovered  by  the  original  patentee 
for  lost  sales,  where,  although  the  number  of  machines  sold 
by  the  defendant  was  shown,  there  was  no  proof  that  the 
patentee  thereby  lost  the  sale  of  a  like  number  of  machines, 
or  of  any  definite  or  even  approximate  number,  and  where, 
during  the  period  of  infringement,  several  other  manufac- 
turers were  selling  machines  in  large  numbers  in  the  same 
localities  in  direct  competition  with  the  plaintiff's  machine 
and  under  the  evidence  it  could  not  be  said  that,  if  the  sales 
in  question  had  not  been  made,  the  defendant's  customers 
would  have  bought  from  the  plaintiff  rather  than  from  the 
other  manufacturers,  and  where  it  did  not  satisfactorily  ap- 
pear that  the  plaintiff  possessed  the  means  and  facilities  re- 
quisite for  supplying  the  demands  of  its  own  customers  and 
of  those  who  purchased  the  infringing  machine.  (Doivagiac 
Mfg.  Co.  V.  Minnesota  Ploio  Co..  3.5  Sup.  Ct.  221.) 
Recovery  of  Property  Sold 

(Federal.)  When  a  buyer  being  insolvent  induces  a  seller 
to  sell  him  machinery  on  credit,  which  he  does  not  intend 
to  pay  for,  the  seller  may  rescind  and  recover  the  property. 
The  United  States  Circuit  Court  of  Appeals  has  so  held  in 
the  case  of  In  re  Marks  &  Co.  The  court  in  commenting  on 
the  case  said: 

The  law  is  well  settled  that  when  a  party,  being  insolvent, 
induces  another  to  sell  him  goods  on  credit  which  he  does 
not  intend  to  pay  for,  the  court  may  order  the  contract  dis- 
affirmed and  restore  the  property.  Three  propositions  must 
be  established  by  the  claimant  before  he  can  rescind  the  con- 
tract and  recover  the  goods:  First,  the  insolvency  of  the 
bankrupts  at  the  time  the  purchase  was  made.  Second,  the 
concealment  from  the  claimant  of  the  fact  of  insolvency. 
Third,  intention  on  the  part  of  the  bankrupts,  at  the  time  of 
the  sale,  not  to  pay  for  the  goods.  (In  re  Marks  d  Co.,  218 
Fed.  J,53.) 

Duty  to  Warn  and  Instruct  in  Use  of  Machinery 

(Federal.)  When  a  servant  is  taken  by  the  master  from 
his  ordinary  employment  and  put  at  work  at  a  machine 
which  he  has  never  used  before,  there  rests  upon  the  master 
the  duty  of  instructing  the  servant  with  respect  to  the 
methods  and  the  dangers  of  the  machine,  and  such  duty  is 
an  absolute  one,  for  the  performance  of  which  the  master 
is  personally  responsible. 

Plaintiff,  who  was  employed  as  an  unskilled  workman  in 
defendant's  works,  was  set  to  operate  planer  fixed  in  a 
table  for  planing  boards.  He  had  never  done  such  work,  and 
at  the  very  beginning  his  hand  was  caught  by  the  machine 
and  injured.  There  was  a  guard  fixed  above  the  machine 
for  the  protection  of  the  operator,  but  plaintiff  was  not  in- 
structed as  to  its  purpose  or  mode  of  adjustment.  While  the 
foreman  showed  him  how  the  machine  was  operated  and  gave 
him  certain  instructions,  there  was  a  conflict  of  testimony 
as  to  their  nature  and  extent,  and  as  to  whether  the  guard 
was  properly  placed.  Held:  The  duty  of  the  master  to  in- 
struct the  servant  as  to  the  operation  of  the  machine  is  an 
absolute  one. 

Under  the  Pennsylvania  factory  law  requiring  the  use  of 
safety  appliances  on  dangerous  machines,  the  avowed  pur- 
pose of  which  is  "to  provide  for  the  safety  of  all  employes  in 
industrial  establishments,"  a  "proper  guard"  on  a  dangerous 
machine  means,  not  merely  the  presence  of  a  proper  guard 
on  a  machine,  but  that  it  shall  be  so  used  and  adjusted  as  to 
be  effective,  and  the  failure  of  the  master  to  comply  with 
both  of  such  requirements  constitutes  actionable  negligence. 
(Freedom,  Casket  Co.  v.  McManus,  218  Fed.  325.) 

Warranty  by  Man\ifact>irer  of  Fitness  of  Machine  for 
Purpose  Intended 
(Federal.)  Plaintiff  contracted  to  furnish  and  install  for 
defendant  at  its  laundry  a  water-softening  machine;  the 
understanding  of  the  parties  being  that  it  was  to  be  used 
for  treating  water  from  a  well  which  had  been  sunk  by  de- 
fendant.     A    sample    of    the    water    was    furnished    to    and 


analyzed  by  plaintiff,  and  its  hardness  found  to  be  what  ia 
technically  called  35  degrees.  Plaintiff  then  wrote  into  the 
contract  a  guaranty  that  the  water,  as  per  its  analysis,  "when 
properly  treated  in  this  softener,  will  be  satisfactory  for 
laundry  purposes."  Water  taken  from  the  well  some  months 
afterward,  on  analysis,  showed  a  hardness  of  79  degrees,  and, 
while  the  machine  would  soften  it,  so  much  chemical  was  re- 
quired as  to  render  it  unsatisfactory  for  laundry  purposes. 
Held,  that  the  warranty  applied  only  to  water  of  substantially 
the  same  degree  of  hardness  as  that  previously  analyzed,  and 
not  to  any  water  which  might  come  from  the  same  well,  and 
that  the  failure  of  the  machine  to  satisfactorily  soften  water 
of  79  degrees  of  hardness  was  not  a  breach  thereof.  (Wendell 
d-  Evans  Co.  v.  Kennicott  Co.,  218  Fed.  622.) 
Duty  to  Ouard  Premises 

(Federal.)  Where  defendant  railroad  company  maintained 
a  machine  shop  on  a  lot  six  feet  back  from  a  much-traveled 
street  in  the  city,  and  the  moving  machinery  was  visible 
from  the  sidewalk  through  a  wide  double  door,  which  was 
kept  open  in  summer,  and  such  machinery  was  attractive  to 
children  passing  the  shop,  defendant  was  under  a  common 
law  duty  to  guard  the  premises  that  children  should  not  ap- 
proach the  machinery  and  be  injured. 

Where  plaintiff,  a  boy  of  six,  wandered  from  the  street 
through  an  open  door  and  into  defendant's  machine  shop, 
and  was  there  accidentally  injured,  he  was  too  young  to  be 
a  trespasser,  and  the  company  maintaining  the  shop  is  re- 
sponsible for  an  injury  which  the  boy  suffered.  (Chesko  v. 
Delaivare  &  Hudson  Co.,  218  Fed.  803.) 

Delivery  Within  Reasonable  Time  Implied 

(Federal.)  Where  written  agreements  by  a  manufacturer 
of  brick-making  machinery,  whereby  it  sold  certain  ma- 
chinery to  a  brick  concern,  and  agreed  to  furnish  complete 
working  drawings  for  the  construction  of  a  patented  kiln, 
and  to  license  defendant  to  use  such  kiln,  specified  no  time 
for  delivery  of  the  machinery,  drawings,  license,  delivery 
within  a  reasonable  time  was  implied,  and  what  was  a 
"reasonable  time"  depended  on  the  circumstances  of  the  par- 
ticular case.  The  United  Circuit  Court  of  Appeals  so  held  in 
C.  W.  Raymond  Co.  v.  Allegheny  Valley  Brick  Co. 

The  facts  were  that  in  March,  1911.  the  Allegheny  Valley 
Brick  Co.  entered  into  a  written  contract  with  the  C.  W. 
Raymond  Co.  for  brick  machinery,  kiln  drawings,  etc.  The 
consideration  was  $2500.  The  machinery  was  shipped  aad 
drawing  and  specifications  sent  in  the  latter  part  of  May. 
The  Allegheny  Valley  Brick  Co.  refused  to  pay  the  full 
amount  of  $2500,  claiming  that  the  machinery  concern  had 
not  performed  the  contract;  that  the  delay  in  furnishing  the 
plans,  specifications,  drawings  and  machinery  was  unreason- 
able. In  the  trial  court,  judgment  was  entered  for  the  ma- 
chinery concern  in  the  amount  of  $3250.50,  this  amount  repre- 
senting the  contract  price,  freight,  court  costs  and  damages. 
The  United  States  Circuit  Court  as  the  court  of  review  af- 
firmed the  decision.  The  court  said  that  the  contract  as 
entered  into  by  the  parties  implied  performance  within  a 
reasonable  time,  and  that  since  diligence  was  used  in  filling 
the  order  as  soon  as  it  was  received,  the  machinery  being 
constructed  after  the  order  was  taken,  two  months  was  a 
reasonable  time  within  which  to  perform  the  contract. 
(Allegheny  Valley  Brick  Co.  v.  C.  W.  Raymond  Co.,  219 
Fed.  77.; 

Sale  of  Future  Inventions 

(New  York.)  A  corporation  which,  at  the  time  it  em- 
ployed an  inventor,  who  was  a  large  stockholder  therein,  as 
its  manager,  at  a  fixed  salary  and  a  percentage  of  the  net 
profits,  also  purchased  from  him  for  an  additional  considera- 
tion the  patents  which  had  been  granted  to  him  for  inven- 
tions, all  applications  pending,  and  inventions  now  made  or 
to  be  made  in  the  future,  was  entitled  to  assignments  of  the 
patents  for  inventions  by  the  manager  made  thereafter, 
though  they  were  not  in  contemplation  at  the  time  the 
contract  was  made,  especially  where  the  manager  had  made 
use  of  those  inventions  for  the  benefit  of  the  corporation, 
without  making  any  additional  claim  for  them.  (Klauder- 
^yeldon  Dyeing  Maehine  Co.  v.  Weldon.  1.51  y.  Y.  S.  106S.) 
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B«tum  of  Imperfect  MachlneiT 

(New  York.)  Where  a  manufacturer  of  machinery,  to  be 
delivered  to  defendant  and  erected  upon  his  land,  delivered 
imperfect  machinery,  the  defendant  could  return  the  prop- 
erty, or  could  notify  the  manufacturer  to  remove  it  at  his 
own  cost,  and  could  hold  the  manufacturer  for  the  expense  of 
restoring  his  property  after  removal,  or  he  could  take  the 
machinery  out  and  store  it  at  the  manufacturer's  expense. 
(Smith  V.  Hedges.  152  X.  V.  S.  95.) 

Lease  of  Machinery' 

(New  York.)  Where  a  machine  was  delivered  to  the  lessee 
under  a  99-year  oral  lease  and  one  month's  rent  thereon 
paid,  but  thereafter  the  lessee  surrendered  possession  for  the 
purpose  of  allowing  repairs  to  be  made,  and  the  lessor  re- 
fused to  redeliver,  there  was  not  such  part  performance  as 
would  take  the  contract  out  of  the  statute  of  frauds  requir- 
ing a  lease  for  a  longer  period  than  one  year  to  be  in  writing, 
and  permit  the  lessee  to  recover  damages  for  Its  breach. 
(Siegcl  v.  Recce  Buttonhole  Machine  Co..  152  K.  Y.  8.  192.) 
liOggiDg  Company  Responsible  for  Injury 

(Arkansas.)  A  contract  for  the  sale  of  a  machine  to  a 
logging  company  provided  that  the  price  should  include  the 
services  of  a  man  to  super- 
Intend  and  assist  in  the 
erection  of  the  machine, 
and  to  instruct  the  buyer's 
employes  in  its  operation. 
The  seller  sent  one  of  its 
regular  employes  to  do 
that  work,  and  the  logging 
company  directed  some  of 
Its  employes,  including  the 
plaintiff,  to  assist  him. 
While  the  operator  was 
demonstrating  the  opera- 
tion of  the  machine  under 
the  general  orders  of  the 
logging  company's  man- 
ager and  in  his  presence,  it 
was  overturned  through 
the  negligence  of  the  oper- 
ator, and  plaintiff  was  in- 
jured. Held,  that  since  the 
work  which  was  being 
dene  was  the  logging  com- 
pany's work,  and  under  its 
control,  all  engaged  there- 
in, even  the  operator,  were 
Its  servants  for  that  pur- 
pose, and  the  company  was 
liable  as  master  for  the 
Injuries  to  plaintiff.  (Ar- 
kansas Logging  Co.  v. 
Martin,  173  8.  W.  185.) 

Warranty  In  Sale  of 
Machinery- 

(Virginia.)  Where  ma- 
chinery did  not  work  to 
the  satisfaction  of  the 
buyer,  as  warranted  by  the 
Bcller,  who  failed  to  make 
good  his  warranty,  the 
buyer  could  rely  on  breach 
of  warranty,  tho\iKh  he  could  not  arbitrarily  or  caprlclnu.'ily 
discard   the  machinery  for  breach  of  warranty. 

Where  a  buyer  of  saw  mill  machinery,  when  surd  for  the 
price.  BPt  up  only  a  claim  for  damages  for  breach  of  warranty 
and  proved  that  the  machinery  was  worthless,  while  the 
warranty  was  that  It  could  do  satisfactory  work,  and  If  not, 
that  the  gpller  would  make  It  do  It,  and  that  the  seller, 
though  frequently  called  on,  failed  to  make  good  his  war- 
ranty, the  seller  could  not  as  a  matter  of  law  limit  the  buyer's 
olTset  to  the  extent  an  expert  witness  said  the  cost  would  have 
bpen  In  making  repairs  necessary  to  put  the  machinery  In 
■atiiirartnry  working  condition.     (Nry  ct  ol.  t'.  Wrcnn  ct  at. 


ForE.nfr    8n 


FORGING  SIX-THROW  MOTOR 

CRANKSHAFTS 
The  illustration  shows  an  IS, 000-pound  steel  frame  drop- 
hammer  built  by  the  Alliance  Machine  Co.,  Alliance,  Ohio,  for 
the  Buick  Motor  Car  Co.,  plant  of  the  General  Motors  Co., 
and  installed  in  the  Flint,  Mich.,  forge  shop  at  a  cost  of  ap- 
proximately $18,000.  It  is  used  for  forging  six-throw  crank- 
shafts at  one  operation,  the  dies  being  so  constructed  that  the 
bending,  breaking  down  and  forming  of  the  three  pairs  of 
crankshaft  throws  120  degrees  apart  are  accomplished  in  one 
set  of  dies  and  at  one  heat.  The  advantage  of  forging  the 
cranks  at  120  degrees,  over  the  usual  process  of  forging  them 
in  one  plane  and  then  twisting  to  the  desired  required 
angular  position,  is  that  the  cranks  have  little  or  no  tendency 
to  change  position;  while  those  forged  in  one  plane  and  after- 
ward twisted  are  likely  to  shift  position  in  use,  because  of 
the  internal  stresses  set  up  and  not  relieved  by  annealing. 

AN  EARLY  SUBMARINE 
In  view  of  the  important  part  now  played  in  naval  war- 
fare by  submarines,  it  is  interesting  to  note  that  fifty-six 
years  ago  (January  14, 
1859)  the  Journal  of  the 
Royal  Society  of  Arts,  to 
use  its  present  title,  con- 
tained an  account  of  an 
invention  for  which  it  was 
claimed  that  "it  would 
make  such  a  change  in  the 
mode  of  carrying  on  a 
naval  war  as  would  put 
steamers  out  of  the  ques- 
tion, and  render  of  no  avail 
the  tremendous  forts  of 
KriJnstadt  and  Cherbourg. 
It  is  nothing  less  than  a 
submarine  boat,  made  only 
for  working  under  water, 
in  form  much  resembling 
the  shape  of  a  porpoise, 
but  capable  of  being  made 
large  enough  to  contain 
eight,  ten,  or  even  fifteen 
men,  if  necessary,  with  a 
proportionate  quantity  of 
.xplosives."  The  patentee 
stated  that  he,  with  others, 
had  submerged  the  boat  In 
Lake  Michigan,  and  re- 
mained under  water  for 
four  hours,  without  any 
air  tubes  or  other  com- 
munications, and  propelled 
the  boat  in  and  near  the 
bottom  of  the  lake  for  sev- 
eral miles  at  the  rate  of 
about  three  miles  an  hour. 
Mo  claimed  that  he  could 
convey  powder  torpedoes 
of  100  pounds  weight  In  his 

Onf  Or<T«tii"i  In  iiio  '''"''•  *"''   when   under  an 

fi"'  enemy  ship  pass  thean  out 

of  the  side  of  his  boat  through  his  patent  hatch,  fasten  them 
to  the  ship's  bottom,  and  fire  them.  One  of  the  most  remark- 
able poinU  about  the  description  Is  that  he  appears  to  have 
used  a  periscope.  "He  can  enter  an  enemy's  harbor  under 
water  and  make  surveys,  only  showing  above  the  surface  a 
.sight  tube,  not  more  than  one-half  Inch  in  diameter,  and  retire 
atlll  under  water;  he  can  then  proceed  out  to  sea  and  make 
hlH  report  to  the  conimnnder  of  a  fleet  or  ship." 

The  circular  saw  Is  said  to  have  been  invented  by  James 
Murray,  of  Mansfield.  Nottinghamshire.  England.  The  orig- 
inal saw  was  about  six  Inches  In  diameter  and  Is  still  In 
existence. 
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APPLICATION    OF    ELECTRIC    WELDING    MACHINES    TO    THE    WELDING    OF    TAP    AND    DRILL    SHANKS,    HOOPS 

PIPE.    CHAIN    LINKS.    WHEEL    HUBS.    ETC. 

BY    DOUGLAS   T.    HAMILTONt 

handle,  and  the  clamping  jaws  are  accessible  and  can  be 
Quickly  changed  for  varying  sizes  of  stock.  The  current 
regulator  is  mounted  on  the  side  of  the  machine  and  by  means 
of  this  device  the  amount  of  current  is  under  the  complete 
control  of  the  operator. 

In  welding  extensions  on  taps  or  drills,  the  extension  is 
usually  made  of  low-carbon  steel  and  the  cutting  part  of  the 
tool  from  high-carbon  tool  steel.  To  accomplish  a  sat- 
isfactory weld,  it  is  therefore  necessary  to  have  the  two  ma- 
terials protrude  the  proper  distance  from  the  faces  of  the 
clamping  jaws.  The  amount  that  the  work  should  project 
from  the  clamping  jaws  is  governed  by  several  conditions, 
and  in  this  case  would  be  governed  largely  by  the  diameter 


Fig.    1.     Special    "Toledo"    Electric   Butt-welding  Machine   designed 

particularly  for  welding  such  Work  as  Extension  Taps. 

Twist    Drills,    etc. 

AS  has  been  mentioned  in  previous  articles  on  electric 
welding,  many  classes  of  work  can  be  most  satisfac- 
torily handled  in  machines  designed  especially  for  that 
purpose.  To  meet  this  demand,  a  large  number  of  special 
electric  welding  machines  have  been  put  on  the  market,  and 
in  the  following  some  of  the  most  important  of  these  will  be 
illustrated  and  described. 

Electric  Welding-  Machine  for  Taps,  Twist  Drills,  etc. 
In  making  extension  drills,  taps,  etc.,  use  is  made  of  the 
electric  welding  machine,  and  for  this  purpose  special  types 
of  machines  are  usually  built.  Fig.  1  shows  a  machine  de- 
signed for  this  work  by  the  Toledo  Electric  Welder  Co.,  Cin- 
cinnati, Ohio.  In  this  machine,  work  which  has  been  finished 
can  be  electrically  welded  so  that  the  two  finished  parts  will 
come  together  in  perfect  alignment.  The  machine  has 
V  sliding  ways  similar  to  those  on  a  planer  bed,  which 
are  scraped  to  a  bearing  and  are  provided  with  screw-adjusted 
long  taper  gibs,  insuring  accuracy  in  taking  up  wear  of  the 
moving  parts.  Stops  with  screw  adjustments  to  back  up  and 
hold  the  work  in  perfect  alignment  are  also  provided.  Each 
clamping  lever  is  mounted  on  an  eccentric  that  can  be  quickly 
adjusted  for  varying  sizes  of  stock.  The  current  is  turned  on 
by   touching  the   thumb-switch   mounted   on   the   compression 


•  For  further  information  on  welding,  see  "Electric  Butt-welding  Practice" 
1  the  March  and  April.  1915.  numbers  of  Machinery  and  article  referred 
0   in    connection    with    the    first    installment. 

t  Associate  Editor  of   Machinery. 


Power-driven  "Toledo"  Automatic  Butt-welding  Machine  especially 
ed  for  welding  Hoops,  having  a  Maximum  Capacity  of  2  hy  %  Inch 
and  a  Minimum  Capacity  of  1  by  V4   Inch  Flat  Stock 


I'ig.    2.     Special   Type    of   Electric   Welding   Machine   huilt   by   the 

Thomson    Electric    Welding    Co.     for    welding    Automobile 

Hims   and   Similar  Work 

and  carbon  content  of  the  parts  being  welded.  Low-carbon 
steel,  of  course,  does  not  offer  as  much  resistance  to  the  flow 
of  electric  current  as  does  high-car'bon  steel,  and  consequently 
should  project  farther  from  the  clamping  jaws.  For  example, 
in  welding  a  15-point  carbon  shank  to  a  50-point  carbon  tap, 
the  low-carbon  extension  should  project  about  l.S  times  its 
diameter  from  the  face  of  the  clamping  jaws,  and  the  high- 
carbon  part  0.625 
times  its  diameter 
from  the  clamping 
jaws.  The  weld- 
ing of  shanks  on 
taps  and  drills 
should  be  done 
very  rapidly;  that 
is,  a  large  amount 
of  current  should 
be  supplied,  and 
the  heating  done 
quickly.  A  flash 
weld  is  also  pref- 
erable to  an  upset 
weld. 

Hoop  and  Tire 
Welding- 
Machines 
In      changing 
over       from       ce- 
mented to  clincher 
tires    for   automo- 
bile  wheels,   steel 


Fig.    4.     Example 
formed    on    Butt-wi 
in  Fig,.  3— Toledo 


)f  Hoop-welding  per- 
Iding  Machine  shown 
Electric  Welder  Co. 
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60-kilowa.tt    Thomson    Electric    Welding    Machine 
adapted   to   the   welding  of  Pipe   and   Tubing 


instead  of  wooden 
rims  were  used.  As 
a  means  of  making 
steel  rims  cheaply, 
welded  strip  stock 
was  adopted,  and  for 
handling  this  work 
special  electric  weld- 
ing machines  were 
devised.  Fig.  2  shows 
an  electric  welding 
machine  designed 
and  built  by  the 
Thomson  Electric 
Welding  Co.  for 
welding  automobile 
rims.  This  machine 
will  weld  flat  stock 
up  to  7  inches  wide 
by  5/32  inch  thick, 
and  has  a  capacity 
of  30  kilowatts  for  15 
seconds,  or  125  kilo- 
watt hours  for  1000 
welds.  It  is  known 
as  a  30-kilowatt  electric  welder  and  is  shown  in  the  illus- 
tration with  the  clamps  thrown  open.  In  operating  this 
machine,  the  hoop  or  rim  is  slipped  in  between  the  upper 
and  lower  clamping  jaws  with  the  ends  of  the  rims 
abutting. 

The  two  upper  clamping  arms  A  are  then  brought  down  in 
contact  with  the  work,  and  the  handles  or  clamps  B  swung 
up  so  as  to  hold  them  In  position.  The  current  is  then 
turned  on  by  depressing  the  foot  treadle  C  and  handle  D  is 
operated.  This  moves  the  platen  and  brings  together  the 
abutting  ends  of  the  rim  which  are  now  highly  heated,  form- 
ing a  weld.  The  machine  is  supplied  with  adjustable  replace- 
able self-hardening  steel  jaws  in  the  upper  arms,  which  are 
also  provided  with  balancing  weights  so  that  as  soon  as  the 
clamping  levers  are  removed  the  upper  jaws  fly  up.  The 
platen  is  provided  with  ball  bearings  to  facilitate  its  opera- 
tion, and  water  is  circulated  through  the  secondary  terminals 
and  clamping  jaws  or  electrodes  to  keep  them  cool. 
Automatic  Electric  Tire  Welding-  Machine 

Electric  butt-welding  machines  for  welding  automobile 
rims,  hoops,  etc.,  are  made  to  be  hand-operated  or  are  of 
the  .semi-automatic  type.  A  rim-welding  machine  of  the 
semiautomatic  type,  built  by  the  Toledo  Electric  Welder 
Co.,  is  shown  In  Fig.  3.  The  stock  Is  rolled  into  hoop  shape 
and  placed  in  the  clamping  jaws  of  the  machine.  The  oper- 
ator then  depresses  the  foot-treadle  shown  at  the  front  of 
the  machine,  where- 
upon the  jaws  in- 
stantly close  and 
flrraly  grip  the  stock, 
bringing  the  ends  of 
the  hoop  closely  to- 
gether. At  the  In- 
sunt  that  the  foot- 
treadle  is  operated, 
the  current  Is  auto- 
matically turned  on 
and  the  stock  begins 
to  heat.  In  a  few 
seconds  It  reaches 
the  welding  temppra- 
ture,  whereupon  the 
operator  again  de- 
prpdnes  t  he  foot- 
treadle.  Thld  sterls 
the  machine,  and  the 
movnble  slide  which 
U  opprated  by  a  cam 
Ibrnueh  connectlnit 
link!i  iind  additional 


particularl;- 


mechanism  moves 
forward,  bringing  the 
semi-molten  ends  of 
the  metal  together, 
and  as  these  come 
together  the  current 
is  shut  off.  For  flat- 
t  e  n  i  n  g  the  burr 
formed  at  the  joint, 
a  pair  of  steel  form- 
ing dies  is  located 
between  the  clamp- 
ing jaws  and  oper- 
ated from  the  lower 
and  upper  surfaces 
of  the  work.  After 
flattening  the  flash, 
the  forming  dies 
then  withdraw,  the 
right-hand  clamping 
die  backs  away,  and 
the  machine  resets 
itself  ready  for  the 
next  cycle  of  opera- 
tions. The  operator 
then  throws  out  the  finished  rim  and  places  another  in  the 
machine,  whereupon  the  cycle  of  operations  is  repeated. 
The  entire  working  mechanism  of  the  machine  is  controlled 
automatically  with  the  exception  of  the  foot-treadle.  The 
members  of  the  machine  that  have  to  be  varied  for  different 
classes  of  work  are  made  adjustable,  and  when  these  have 
once  been  set  in  their  correct  position  the  operation  is  com- 
paratively simple.  An  example  of  work  handled  in  the  semi- 
automatic rim-welding  machine  shown  in  Fig.  3  is  illus- 
trated in  Fig.  4.  To  the  left  of  this  illustration  is  shown 
a  rim  previous  to  welding  and  to  the  right  is  shown  a  rim 
successfully  welded.  By  looking  closely  at  this  illustration 
it  will  be  noticed  that  the  joint  has  been  flattened  out  so 
that  the  thickness  of  the  rim  at  the  weld  is  very  little  greater 
than  anywhere  else  along  the  circumference  of  the  rim. 
Machine  tor  Weldinsr  Tubes  and  Pipes 
Fig.  5  shows  a  pipe-welding  machine  built  by  the  Thomson 
Electric  Welding  Co.,  which  is  capable  of  welding  pipe  up  to 
4  inches  in  diameter  or  boiler  flues  up  to  5^^  inches  in  diam- 
eter, and  has  a  capacity  of  60  kilowatts  for  50  seconds,  pro- 
ducing 100  welds  with  83  kilowatt  hours.  This  machine  has 
water-cooled  removable  gun-metal  clamps,  into  which  the  pipe 
is  dropped.  The  movable  slide  is  operated  by  a  twelve-ton 
double-acting  oil  jack  mounted  at  the  right-hand  end  of  the 
machine,  and  the  break-switch  for  throwing  the  current  off 
and    on    is    controlled    by    a    foot-treadle.      In    operation,    the 

tubing  is  either 
dropped  into  the 
clamping  jaws  or 
pushed  through  them 
until  the  two  ends 
of  the  pipe  meet  mid- 
way between  the 
jaws.  Levers  A  are 
then  drawn  together, 
tightening  the  clamp- 
ing jaw^s  on  the 
work.  The  foot- 
treadle  Is  then  de- 
pressed, turning  on 
the  current,  and  the 
ends  of  the  pipe  im- 
lui'dlately  begin  to 
heat  up.  The  jack 
lever  B,  operating 
the  oil  Jack,  Is  then 
moved  up  and  down 
two  or  throe  times 
to  force  the  molten 
ends  of  the  pipe  to- 
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gether.  The  foot-treadle  ia 
now  released,  shutting  off  the 
current;  the  clamping  levers 
are  thrown  back  and  the  tub- 
ing removed,  leaving  the  ma- 
chine ready  for  the  next  weld. 
Another  Pipe  'Weldingr  Machine 

Another  type  of  pipe-welding 
machine  which  Is  designed  and 
built  by  the  Toledo  Electric 
Welder  Co.  is  shown  in  Fig.  6. 
This  machine  has  a  capacity 
for  welding  extra  heavy  pipe 
up  to  2  inches  in  diameter,  or 
round  bar  stock  I14  inch  in 
diameter.  The        maximum 

power  required  is  35  kilowatts. 
The  machine  is  provided  with 
vertical  clamping  jaws,  which 
particularly  adapt  it  for  hand- 
ling tubing.  The  work  to  be 
welded  is  clamped  between  the 
copper  jaws  by  levers  A.  These  levers  operate  similarly  to 
a  quick-acting  eccentric  vise.  The  work  is  placed  in  the  two 
clamping  jaws  with  its  ends  abutting.  The  current  is  then 
turned  on  by  operating  a  foot-switch,  not  shown,  and  the 
stock  quickly  reaches  a  welding  temperature.  Two  or  three 
strokes  of  the  pump  handle  B  connected  to  the  five-ton  hy- 
draulic ram  then  force  the  molten  ends  of  the  metal  together 
to  make  a  perfect  weld.  The  clamping  levers  operate  in  a 
horizontal  direction  and  do  not  interfere  in  any  way  with  the 
pipe  clamped  in  the  jaws.  These  levers  are  long  and  are 
designed  to  clamp  the  stock  so  firmly  that  hacking-up  stops 
are  not  necessary  when  ordinary  pipe  is  to  be  welded.  The 
distance  between  the  clamping  dies  can  be  regulated  by 
means  of  adjusting  screws  located  at  the  left-hand  end  of  the 
machine.  This  allows  the  operator  to  set  his  machine  for  a 
certain  amount  of  upset  on  the  stock. 

An  example  of  welded  work  that  can  be  handled  on  a  tube- 
welding  machine  is  shown  in  Fig.  7.  This  shows  a  piece  of 
tubing  welded  to  a  stamping  that  is  used  for  an  automobile 
rear  axle  housing.  In  welding  tubing  to  forgings,  or  tubing 
to  tubing,  a  flash  weld,  as  previously  mentioned,  is  generally 
made,  except  in  the  welding  of  hydraulic  or  ammonia  piping, 
where  particular  care  must  be  taken  to  get  a  good  weld  with- 
out flash,  as  will  be  explained  later. 

Preparing-  Tubing  for  Welding 

Tubing  or  piping  that  is  to  be  welded  should  be  cut  square 
on  the  ends  so  as  to  abut  evenly.  To  avoid  having  the  upset 
decrease  the  Inside  diameter  of  the  pipe,  the  abutting  ends 
should  first  be  flanged  outward  to  a  slight  extent  so  that  the 
ends  when  under  pressure  will  force  the  upset  to  the  outside. 

Instead    of    flanging      

the  inside  edges,  one 
or  both  tubes  can  be 
chamfered  slightly  so 
that  there  will  be  a 
recess  in  which  the 
upset  metal  can  go. 
If  tubing  is  rusty  or 
scaly  it  should  be 
brightened  at  those 
spots  where  it  con- 
tacts with  the  clamp- 
ing Jaws  and  where 
It  abuts.  This  can 
be  done  quickly  on  a 
grinding  wheel.  It 
Is  possible  to  weld 
tubing  or  ordinary 
pipe,  and  especially 
pipe  with  thick 
walls,  by  clamping 
the  work  In  a  V- 
Bhaped     jaw,     where 

but    four    points    are  Fig.    8.     Chain-welding  Machine   designed   and 


Tubing  welded  to  a  Stamping;  Weldings  of  tliis  Character 
easily    be    handled    on    Butt-'welding    Machines    especially 
designed  for  this  Work — Toledo  Electric  Welder  Co. 


in  contact;  or  one  flat  and  one 
V-jaw  giving  a  three-point  con- 
tact. By  using  the  latter  type 
of  jaw,  one  set  can  be  used  for 
several  different  sizes  of  pipe. 
In  the  welding  of  hydraulic 
or  ammonia  piping,  special 
care  must  be  taken  to  eliminate 
the  flash  on  the  inside  of  the 
pipe,  as  mentioned.  In  addi- 
tion to  the  methods  previously 
described,  another  way  of  doing 
this  is  as  follows:  The  ends 
of  the  pipe  are  not  chamfered, 
but  an  upset  weld  instead  of  a 
flash  weld  is  made.  The  pipe 
is  clamped  in  the  jaws  of  the 
welder,  heated  and  compressed 
to  make  a  slight  upset.  Then 
while  the  metal  is  still  hot,  the 
outside  diameter  of  the  pipe 
is  rolled  down  with  a  pair  of 
special  piping  tongs  to  bring  it  to  uniform  size.  By  taking 
care,  the  inside  of  the  pipe  will  show  very  little,  if  any,  up- 
set, and  by  inserting  a  mandrel  inside  the  pipe  at  the  time 
that  it  is  being  compressed  with  the  tongs  it  can  be  made 
perfectly  smooth. 

Electric  W^eldingr  Machine  for  Welding-  Chain  Links 
Another  interesting  application  of  the  electric  welding 
machine  for  manufacturing  purposes  is  that  employed  in 
the  welding  of  chain  links.  Fig.  8  shows  a  chain-link  weld- 
ing machine  built  by  the  Thomson  Electric  Welding  Co.  In 
this  machine  the  work-holders  are  so  constructed  that  they 
do  not  require  manipulation  prior  to  the  operation  of  the 
machine.  A  mechanism  is  also  provided  for  hammering  the 
chain  links  after  heating  in  order  to  reduce  the  burr  or 
upset  produced  in   the  electric  butt-welding  operation. 

Referring  to  Fig.  8,  the  chain  links  which  are  to  be  welded 
are  clamped  longitudinally  and  in  a  horizontal  plane  between 
the  left-  and  right-hand  clamping  dies  A  and  B  with  the 
open  side  of  the  links  facing  the  rear  of  the  machine  and 
in  line  with  the  contact  electrodes  C,  Fig.  9.  The  work- 
holders  are  firmly  bolted  in  a  suitable  recess  in  the  die 
slides,  which  can  be  adjusted  to  slide  horizontally  in  a  right 
and  left-hand  direction  from  each  other.  The  left-hand  slide 
D.  which  is  normally  held  stationary,  is  mounted  between 
guides  formed  on  the  table  and  is  adjusted  longitudinally  by 
stop-screw  E.  The  right-hand  horizontal  die  slide  F  is  actu- 
ated by  a  double  toggle  through  a  long  hand  lever  G.  The 
clamping  dies  H  and  I,  Fig.  9,  are  provided  with  shallow  link 
clamping  recesses  cut  in  their  upper  surfaces,  and  each  of 
these  recesses  conforms  substantially  with  the  plane  or  out- 
line of  the  links  that 
are  to  be  welded. 
The  electrodes  C  can 
be  moved  sideways 
to  contact  with  the 
work  so  as  to  draw 
the  open  end  of  the 
link  together.  The 
electrodes  are  actu- 
ated by  a  foot- 
treadle  (not  shown) 
through  an  equaliz- 
ing yoke;  this  foot- 
treadle  projects  from 
the  front  of  the  ma- 
chine near  the  floor. 
The  double-ended 
lower  hammer  die 
or  anvil  J.  which 
acts  in  conjunction 
with  hammer  K  to 
flatten  the  flash 
formed  at  the  welded 

It  by  the   Thomson   Electric  Welding  Co.  joint,  is  a  flat  oblong 
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Fig.    9.     Diagram    showing    Operation    of    Chain-welding    Clamping 

Dies    and    Electrodes;    also    Results    of    Finished 

Work — Thomson  Electric  Welding  Co. 

piece  of  hardened  steel  mounted  with  its  working  end  be- 
neath the  clamping  position  of  the  chain  link.  This  anvil 
is  made  with  interchangeable  ends  so  that  when  one  working 
end  becomes  worn  or  softened  by  contact  w-ith  the  heated 
chain  link,  it  can  be  reversed  and  a  new  end  brought  into 
position.  The  hammer  A'  is  mounted  directly  above  the  anvil. 
A  tripping  device  lifts  the  hammer  against  spring  L  and  then 
releases  it,  the  spring  giving  the  required  compression.  The 
upper  hammer  A'  is  held  in  the  lower  end  of  a  vertically  re- 
ciprocating die  shaft  M  provided  with  a  projection  .V  that 
engages  one  or  more  actuating  cams  or  dogs  O  mounted  on 
fhe  cam-shaft;  these  dogs  lift  shaft  M  against  the  tension 
of  the  spring  L.  Power  is  received  from  a  flywheel  P  driven 
by  a  belt  in  the  usual  manner,  which  runs  free  until  the 
clutch  Q  is  engaged.  The  burr-reducing  or  link-finishing 
mechanism  for  both  the  anvil  and  hammer  is  controlled  by 
hand-operated  lever  R  extending  across  the  left-hand  side  of 
the  machine. 

In  operation,  the  link  is  centered  and  clamped  between  the 
holding  dies,  with  its  abutting  ends  just  out  of  contact.  These 
ends  are  then  brought  into  contact  by  slightly  increasing  the 
pressure  on  clamping  lever  G.     The  contact  electrodes  C  are 


then  brought  forward  by  pressure  on  the  foot-treadle  until 
they  make  contact  with  the  side  of  the  link  which  is  to  be 
welded.  The  primary  circuit  is  then  closed,  thus  producing 
a  current  in  the  seondary  circuit  or  loop  carrying  the  current 
to  the  electrodes.  Meanwhile,  the  operator  maintains  an  end 
pressure  on  the  holding  dies  by  means  of  the  clamping  lever. 
Since  the  contact  of  the  open  ends  of  the  link  is  the  greatest 
resistance  in  the  circuit,  the  link  rapidly  heats  up  at  this 
point  and  soon  becomes  plastic,  spreading  under  the  longi- 
tudinal pressure  to  which  the  abutting  surfaces  are  subjected. 
As  the  ends  of  the  link  gradually  upset,  the  operator  quickly 
brings  the  holding  dies  closer  together,  thus  completing  the 
welding  of  the  link.  As  clamping  lever  G  reaches  the  posi- 
tion corresponding  to  the  completion  of  the  weld,  the  auto- 
matic current-controlling  switch  causes  the  circuit  breaker 
to  operate  and  shuts  off  the  flow  of  the  electric  current.  The 
manner  in  which  the  electrodes  force  the  open  ends  of  the 
link  together  is  clearly  illustrated  in  Fig.  9. 

After  the  weld  has  been  completed,  the  end  pressure  of  the 
holding  dies  is  maintained  by  the  operator  and  the  foot 
pressure  on  the  treadle  is  released,  permitting  the  contact 
electrodes  to  back  away  from  the  work.     Lever  R  for  operat- 


K<ib    anil    Spall*    Wddinf    Maehin*    dfaiitned    )>T    th« 
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Fig.    II.     Special    "ThMtion"   Electric  Wridinr  Machina  t>uilt 
for   welding   Platinum    Tips    to   Screws,    etc. 

ing  the  burr-removing  mechanism  is  then  pressed  downward, 
raising  the  anvil  ,/  Into  engagement  with  the  upset  portion 
of  the  link,  and  at  the  same  time  operating  the  upper  ham- 
mer A"  that  strikes  one  or  more  blows  upon  the  still  heated 
blank.  Meanwhile  the  pressure  on  the  holding  dies  is  gradu- 
ally released  to  permit  the  chain  link  to  lengthen.  After 
welding  and  drawing  the  links,  lever  R  ia  returned  to  the 
upper  position,  thu.s  depressing  the  anvil  and  raising  the 
hammer,  when  the  link  is  removed  and  the  same  operation 
repeate<l  until  the  entire  length  of  chain  has  been  welded, 

At  S  In  Fig.  9  Is  shown  another  method  of  welding  chain 
link,'!.  Tn  this  case,  the  welded  portion  of  the  chain  link  is 
roin forced  by  forcing  a  large  amount  of  metal  into  the  weld 
and  surrounding  parts.  This  is  an  upset  weld  as  shown  at  T 
rather  than  a  flash  weld  as  shown  at  f".  The  cross-sectional 
area  of  the  link  Is  Increased  at  fhe  welded  joint,  making  the 
link  as  strong  at  the  Joint  as  anywhere  else  along  Its  section. 
Hub  nnd  Spoke  W'eldlnir  Machine 

Another  electric  weldiMg  machine  of  a  special  type,  par- 
ticuliirly  ndiiptcd  to  the  welding  of  hubs  and  spokes  for 
agrlrultural  wheels.  Is  shown  in  Fig.  10.  In  this  machine 
two  wrought-lron  hubs  with  the  spokes  Inserted  before  being 
brought  to  the  machine  are  welded  together.  This  machine 
possesses    some    Intcn  sting    points    In    Its    construction,    es- 
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pecially  as  regards  the  relation  of  the  terminals  or  contact 
points,  which  are  secured  through  copper  leaves  that  inter- 
lace or  lock  when  the  press  is  in  operation.  Power  for  operat- 
ing this  machine  is  secured  through  a  hydraulic  cylinder 
located  at  the  top  of  the  press,  which  is  operated  by  the 
lever  shown  in  front  of  the  machine. 

In  operation,  the  upper  contact  part  of  the  machine  is 
raised,  leaving  sufficient  space  so  that  the  assembled  hubs 
and  spokes  can  be  placed  in  the  lower  contact  die.  Then 
the  lever  at  the  front  of  the  machine  is  operated  and  the 
hydraulic  pressure  forces  the  upper  die  down  in  contact  with 
the  work,  and  at  the  same  time  brings  the  copper  leaves  into 
contact  with  each  other.  The  circuit  is  then  closed  and  the 
hubs  and  spokes  that  are  in  contact  immediately  commence 
to  heat  up.  In  about  thirty  seconds  they  reach  a  welding 
heat,  when  the  pressure  cylinder  is  again  operated  and  the 
spokes  and  hubs  are  mashed  together  in  one  homogeneous 
mass.  The  wheel  is  then  taken  out  and  the  outer  rim  placed 
on  it.  The  hub  shown  in  this  illustration  is  about  4  inches 
outside  diameter  and  1V4  inch  thick,  and  the  spokes  are 
about  %   inch  oval  shaped. 

Special  Vertical  Butt-Welding  Machine 

A  special  bench  butt-welding  machine  of  the  vertical  type 
for  welding  platinum  tips  to  screws,  etc.,  is  shown  in  Fig.  11. 
In  this  machine,  which  is  ibuilt  by  the  Thomson  Electric 
Welding  Co.,  the  welding  electrodes  or  clamping  dies  are 
disposed  vertically  instead  of  horizontally  as  is  the  usual 
construction  in  butt-welding  machines.  This  machine  com- 
prises a  core  -i  and  secondary  casting  B.  C  and  D,  respect- 
ively, are  the  upper  and  lower  terminals  of  the  secondary 
casting.  The  lower  terminal  carries  the  anvil-like  electrode 
E  on  which  the  disk  of  platinum  is  placed,  this  being  re- 
tained in  a  holder  which  is  adjusted  by  the  screws  shown. 

The  upper  terminal  of  the  secondary  casting  carries  a 
slide  F,  kept  down  by  spring  G  working  against  plate  H, 
through  which  the  slide-operating  rod  /  passes.  Rod  /  is 
raised  by  rocker  lever  J  which  is  actuated  by  chain  E  at- 
tached to  a  foot-treadle  on  the  floor.  This  is  so  arranged 
that  when  it  is  pressed  down  the  chain  is  pulled  down, 
causing  the  forward  end  of  the  rocker  lever  to  rise  and  lift 
slide  F.  Spring  L  is  interposed  to  take  care  of  the  weight 
of  the  chain  and  treadle  so  that  they  will  have  no  effect  on 
lever  J,  whereas  spring  M  is  intended  to  keep  the  forward 
end  of  lever  J  down. 

Attached  to  the  lower  end  of  slide  F  is  a  clamp  N  con- 
sisting of  a  horizontal  rocking  lever,  to  the  forward  end  of 
which  one  of  the  clamping  jaws  is  attached.  Facing  this 
jaw  is  another  that  is  attached  to  the  extreme  bottom  of  the 
slide  by  a  nut  0.  These  jaws  are  bored  out  to  suit  the  diam- 
eter of  the  screw  to  which  the  platinum  disk  is  to  be  welded. 
The  horizontal  moving  lever  is  clamped  by  a  cam  on  which 
P  is  the  operating  handle. 

The  switch-operating  mechanism  comprises  upper  contact 
arm  Q  pivoted  on  the  same  pin  as  lever  J.  but  operated  in- 
dependently. R  is  the  lower  contact  of  the  switch  and  is 
attached  to  lever  J,  whereas  S  and  T  are,  respectively,  the 
upper  and  lower  contact  levers  of  the  break-switch.  This 
break-switch  is  operated  through  the  lever  mechanism  shown 
by  the  screw  in  slide  F  that  comes  in  contact  with  lever  U 
to  trip  the  mechanism. 

In  operation,  slide  F  is  raised  slightly  to  allow  the  screw 
to  be  inserted,  which  is  clamped  by  operating  lever  P.  The 
platinum  disk  is  then  laid  in  a  slight  depression  in  electrode 
E.  Slide  F  is  now  lifted  far  enough  to  cause  the  block  on 
arm  V  to  strike  block  W,  depressing  contact  lever  S  sufficient- 
ly to  bring  the  contacts  on  the  ends  of  levers  S  and  T  to- 
gether, and  at  the  same  time  causing  the  plate  on  projecting 
arm  Y  to  catch  on  the  plate  on  the  end  of  lever  U.  The 
slide  is  now  lowered  by  raising  the  foot  from  the  treadle; 
this  brings  the  screw  in  the  clamping  jaws  in  contact  with 
the  platinum  disk.  Upon  further  raising  of  the  treadle,  the 
forward  end  of  lever  J  tips  down  under  the  pull  of  spring  M. 
The  closing  switch  attached  to  lever  J  is  thus  raised,  closing 
the  circuit,  when  fusion  between  the  screw  and  disk  imme- 
diately takes  place.  As  fusion  progresses  there  is  a  slight 
up.setting  of  the  material  due  to  the  pressure  of  the  spring,  so 


that  slide  F  moves  downward  an  amount  equal  to  the  upset. 
Tripping  screw  Z  now  strikes  lever  U,  causing  it  to  be  dis- 
engaged from  the  plate  on  arm  r  of  lever  iS.  This  allows 
lever  S  to  fly  up  and  thus  break  the  circuit.  The  weld  is 
now  complete,  and  cam  lever  P  is  pushed  back  to  release  the 
screw,  whereupon  another  screw  and  disk  is  inserted  and  the 
operations  are  repeated. 

The  preceding  gives  some  idea  of  the  many  types  of  elec- 
tric-welding machines  built,  and  shows  some  of  the  pos- 
sibilities of  electric  welding.  Some  machines  are  built  to 
operate  semi-automatically,  whereas  others  are  built  so  that 
it  is  only  necessary  to  place  the  work  in  the  machine.  Vari- 
ous arrangements  are  also  used  for  operating  the  movable 
head  and  other  movable  members  of  the  machine,  depend- 
ing on  the  requirements.  On  the  smaller  sizes  the  movable 
head  is  operated  by  a  lever,  by  hand  or  power,  and  on  the 
larger  machines  hydraulic  pressure  is  used.  The  construc- 
tion and  operation  of  the  machine  depends  largely,  of  course, 
upon  the  shape  and  nature  of  the  work  to  be  welded.  Space 
will  not  permit  of  an  extended  treatment  of  these  machines, 
but  the  underlying  principles  in  all  are  practically  the  same. 

CONVENTION  OF  NATIONAL  ASSOCIA- 
TION   SCHOOLS 

The  third  annual  convention  of  the  National  Association 
of  Corporation  Schools  will  be  held  at  the  Hotel  Bancroft, 
Worcester,  Mass.,  June  7  to  11  inclusive.  The  convention  is 
held  in  Worcester  this  year  as  the  result  of  an  invitation 
tendered  at  last  year's  convention  by  three  of  Worcester's 
leading  industrial  concerns — the  Norton  Co.,  the  Norton 
Grinding  Co.  and  the  American  Steel  &  Wire  Co.  George 
I.  Alden,  president  of  the  Norton  companies,  will  open  the 
convention  with  an  address  of  welcome,  following  which 
Mayor  George  M.  Wright  will  extend  the  freedom  of  the  city 
to  the  visitors. 

No  business  will  be  transacted  on  Monday,  and  the  first 
session  will  be  on  Tuesday  beginning  at  9  o'clock  and  con- 
tinuing throughout  the  day,  with  a  round-table  talk  at  night. 
On  Wednesday  morning  the  second  session  will  be  held  in  the 
ball-room  of  the  Bancroft  Hotel,  opening  at  9  o'clock,  and  at 
4:30  the  delegates  will  leave  by  special  cars  for  the  plant  of 
the  Norton  Co.  for  the  remainder  of  the  afternoon  session. 
A  supper  v.ill  be  served  at  6  and  the  night  session  con- 
cluded in  the  assembly  hall  of  the  Norton  plant.  An  all- 
day  session  will  be  held  on  Thursday  at  the  Bancroft,  and 
the  day  will  wind  up  with  a  big  annual  banquet  in  the 
Bancroft  ball-room.  The  closing  session  of  the  convention 
will  be  held  on  Friday  morning  and  will  conclude  with  the 
annual  business  meeting  and  election  of  officers.  Howard  W. 
Dunbar  of  the  Norton  Grinding  Co.,  who  was  appointed 
general  chairman  by  the  executive  committee  of  the  asso- 
ciation, has  selected  a  number  of  committees  to  assist  him  in 
preparing  for  the  delegates. 

The  National  Association  of  Corporation  Schools  was 
founded  January  24,  1913,  and  its  first  meeting  was  held  in 
the  New  York  University,  New  York  City.  The  functions 
of  the  association  were  designated  as  follows:  to  develop 
the  efficiency  of  the  individual  employe;  to  increase  efficiency 
in  industry;  and  to  influence  courses  of  established  educa- 
tional institutions  more  favorably  toward  industry.  The 
first  annual  convention  of  the  association  was  held  at  Dayton, 
Ohio,  September  16.  1913,  and  the  second  annual  convention 
at  the  home  of  the  Curtis  Publishing  Co.  in  Philadelphia,  Pa. 
Every  eilort  is  being  put  forth  to  make  the  third  conven- 
tion profitable  to  all  the  delegates  attending  it,  and  to  give 
the  impetus  needed  to  make  its  work  effective.  It  has  been 
asserted  that  if  the  workers  of  American  industry  would 
increase  their  efficiency  to  an  average  of  10  per  cent,  in  one 
year  the  United  States  would  be  the  leading  industrial  nation 
of  the  world.  Prominent  men  generally  realize  the  crying 
need  of  industrial  and  vocational  training,  as  is  evidenced 
by  the  statement  of  President  Wilson  who  in  one  of  his 
speeches  said:  "We  need  trained  and  disciplined  men  who 
know  and  who  can  think,  men  whose  judgments  are  steadied 
by  knowledge." 
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DOING  LATHE  WORK  ON  ALL-GEARED  GANG  DRILLS 


STANDARD    DRILUNG    MACHINES    EQUIPPED    WITH    SPECIAL    TOOLS    AND    FIXTURES 
FOR    HANDLING    UNUSUAL    WORK 


Tig.    1.     Buses  DriU  Co.'s  FlTe-spindU  and  Four-spindle  SO-incb  AU'(««r«d   Drills  set  up  as  a  Battery  and   eijuipped  for  machining   Brass  U-attings 


Of  its  manufacture  for  handling  several  classes  of  work 
that  would,  at  first  sight,  appear  to  be  typical  lathe  opera- 
tions. By  equipping  multiple  spindle  drills  with  suitable  fix- 
tures, however,  it  was. found  that  the  work  could  he  handled 
more  expeditiously  than  would  have  been  possible  on  a  lathe. 
Fig.  1  shows  a  five-spindle  and  a  four-spindle  drill  set  up 
to  form  a  nine-spindle  battery  for  machining  brass  sanitary 
U-fittings.  The  four-spindle  machine  is  built  with  left-hand 
drive,  in  order  that  its  table  may  come  up  close  to  the  table 
of  the  five-spindle  machine.  It  will  be  seen  that  a  track  is 
provided  on  each  of  the  drilling  machine  tables,  and  the  fix- 
ture in  which  the  work  is  held  runs  on  this  track,  traveling 
from  spindle  to  spindle.  There  are  nine  operations  to  be  per- 
formed on  these  fittings.     In  the  first  six  operations,  the  two 


Tit.    i.     Op 


V-Httings   to   be   machined 


THK  factory  superintendent  who  is  responsible  for  the 
maintenance  of  rates  of  production  is  sometinus  likely 
to  adhere  too  closely  to  traditional  methods  of  machin- 
ing. This  Is  particularly  true  in  cases  where  the  superin- 
tendent has  been  employed  In  the  same  shop  for  a  number  of 
years  and  has  failed  to  keep  abreast  of  the  times.  It  goes  with- 
out saying  that  there  are  certain  operations  which  can  be 
handled  most  advantageously  on  milling  machines,  others 
which  nnturnlly  come  within  the  province  of  lathe  work,  etc.; 
but  there  are  runny  classes  of  work  that  lie  on  the  border  line, 
and  that  at  first  sight  may  appear  to  come  under  a  given 
classlflcatlon,  although  a  cnreful  study  of  the  subject  would 
show  that  machining  the  work  by  some  other  method  would 
enable  a  far  more  satisfactory  rate  of  production  to  bo  at- 
tained. It  U  the  purpose  of  this  arllrle  to  describe  the  way 
In  which  the  Barnes  Prill  <n,  8M  Chestnut  St,  Rockford. 
III.,    has    equipped     the     nil  eeared     multiple     spindle    drills 


Fit.    I.     Swlion    of    Fiitnr,-   iitrd    on    Machlnoi   shown   In    FIf,    1 
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Barnes  Drill  Co 


openings  in  the  top  of  the  fitting  are  machined;  and  after 
this,  the  fixture  is  turned  over  on  the  track  to  bring  the  bot- 
tom of  the  fitting  into  position  to  be  machined.  The  fixture 
is  then  moved  along  under  the  remaining  three  spindles,  which 
machine  the  bottom  of  the  fitting.  This  will  readily  be 
understood  by  referring  to  Fig.  1,  where  three  of  the  fixtures 
are  shown  lying  at  the  base  of  the  machine.  Fig.  3  shows 
a  detailed  view  of  a  section  of  the  fixture,  and  Fig.  6  shows 
the  tools  used  for  the  turning,  boring,  chamfering  and  facing 
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Yig.    7.     Work   handled   on   Hachine    show 


Fig.    4 


chamfering  and 


operations  which  are  performed  on  these  fittings. 

Spindle  1  bores  and  turns  the  top  of  the  left  leg  of  the 
fitting;  spindle  2  faces  and  chamfers  the  outside  and  inside 
of  the  fitting;  and  spindle  3  performs  the  tapping  operation. 
Spindle  4  bores  and  turns  the  top  of  the  right  leg;  spindle  5 
faces  and  chamfers  the  outside  and  inside  of  the  fitting;  and 
spindle  6  performs  the  threading  operation.  After  the  sixth 
spindle  has  finished  its  work,  the  fixture  is  turned  over  to 
bring  the  bottom  of  the  fitting  into  position  to  be  machined. 
After  this  has  been  done,  the  fixture  is  again  moved  along  to 
the  seventh  spindle,  which  bores  the'  opening;  spindle  8 
counterbores  the  opening  and  faces  off  the  bottom  of  the 
fitting;  and  spindle  9  performs  the  tapping  operation.  The 
tapping  spindles  are  provided  with  positive  leaders  to  insure 
obtaining  perfect  threads.  One  of  the  threads  in  the  fitting 
is  27  pitch,  which  is  so  fine  that  without  the  leader  it  would 
be  impossible  to  prevent  stripping  the  threads.  By  means  of 
this  outfit,  three  men  can  turn  out  one  finished  piece  a 
minute,  and  the  operators  ■  need  not  be  skilled  mechanics, 
deftness  and  agility  being  the  chief  requirements. 
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Fig.    8.     Work  handled   on  Machine   sho 


Fig.    5 


Fi?.  4  shows  a  Barnes  Drill  Co.'s  twospindle  drill  equipped 
with  a  rotating  fixture  and  tools  for  performing  the  boring, 
reaming  and  facing  operations  on  small  castings  of  the  form 
shown  in  Fig.  7.  It  will  be  seen  that  the  work  has  a  tapered 
hole  which  must  be  reamed,  and  the  right-hand  edge  of  the 
hub  has  to  be  faced.  The  fixture  for  handling  this  work  re- 
volves on  a  trunnion  fastened  to  the  table  of  the  drilling  ma- 
chine, and  consists  of  a  three-armed  spider,  made  with  a  dis- 
tance of  fifteen  inches  between  work-holders  to  conform  with 
the  standard  distance  between  the  spindle  centers.  The  oper- 
ator unloads  the  finished  work  and  replaces  it  with  fresh 
blanks  at  the  front  position,  during  which  time  the  first 
spindle  is  performing  the  rough-boring  and  facing  operation. 
The  fixture  is  then  rotated  to  bring  the  partially  finished 
work  under  the  second  spindle,  where  the  taper  hole  is 
reamed  and  the  edge  of  the  hub  faced  to  exactly  the  required 
dimensions,  a  stop  collar  being  provided  at  the  top  of  the 
spindle  for  this  purpose.  It  will  be  seen  that  the  first  spindle 
is  provided  with  a  spring  which  automatically  returns  the 
spindle  as  soon  as  the  feed  is  tripped.  With  this  equipment, 
a  practically  continuous  operation  is  secured  and  the  work 
can  be  done  by  an  unskilled  operator. 

Fig.  5  shows  a  Barnes  Drill  Co.'s  three-spindle,  all-geared 
drill  equipped  with  fixtures  and  tools  for  drilling,  facing  and 
tapping  steel  parts  of  the  form  shown  in  Fig.  S.     The  work  is 
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BROACHING  A  LARGE  SQUARE  HOLE 
An  interesting  broaching  operation  on  a  gun  carriage  part 
i.^  illustrated  in  Fig.  1.  This  piece  is  a  hard  steel  block  and 
the  broached  hole  is  9  inches  long  and  4  inches  square, 
finished  as  indicated  by  the  view  to  the  left  in  Fig.  2.  The 
rough-bored  hole  is  squared  by  the  use  of  five  broaches  which 
follow  one  another  in  the  usual  manner;  that  is,  the  corners 
are  partially  cut  away  by  the  first  broach  and  the  neck  of  the 
second  broach  is  made  to  enter  the  hole  left  by  the  preceding 
one,  and  so  on,  until  the  hole  is  finished  to  the  required 
shape.  Owing  to  the  length  of  the  hole,  the  broach  teeth  were 
spaced  IVi  inch  apart  in  order  to  provide  sufficient  chip  room. 
Each  broach  removes  over  l^i  pound  of  chips  and  the  total 
weight  of  the  chips  from  each  hole  is  about  7%  or  S  pounds. 


Fig.    1.     Broaching   a   4inch   Square    Hole 

held  in  a  chuck  in  the  drill  spindle  and  the  first  operation 
consists  of  drilling  the  hole  with  the  work  held  in  the  left- 
hand  spindle  of  the  machine.  After  this  has  been  done,  the 
fixture  on  which  the  tools  are  carried  is  moved  forward  to 
bring  the  facing  tool  Into  position  to  face  oft  the  end  of  the 
work.  The  spindle  Is  equipped  with  a  stop  collar  to  provide 
for  drilling  and  facing  the  work  to  the  required  depth.  After 
these  operations  have  been  completed,  the  work  is  transferred 
to  the  (tecond  or  third  splnillr,  where  it  Is  rough-tappe<l  by 
the  nr»t  tap  carried  on  the  fixture,  after  which  the  fixture 
la  moved  forward  to  bring  the  finishing  tap  Into  position  to 
hare  the  work  fed  down  onto  It.  The  two  tapping  spindles 
are  provided  with  positive  lenders  to  Insure  obtaining  per 
fpct  threads,  and  the  taps  have  holes  through  the  center  to 
provide  for  delivering  oil  Into  the  work.  The  drilling  and 
facing  operntlonn  can  be  p<-rformod  more  rapidly  than  tliv 
tapping  operatlonn;  hence,  the  provision  of  two  tnpplnit 
spindles  to  handle  work  that  l»  drilled  and  ficed  by  a  slnglr 
spindle.  These  are  typlrnl  ixnmples  of  a  great  nnny  Jobs 
formerly  done  on  the  lathe  for  which  the  Hnrnes  Drill  Co 
has  fitted  up  gang  drills.  In  these  cases  a  very  satisfactory 
rate  of  production  has  been  obtained.  E.  K.  H. 


Fig.    2.      Gu: 


Fig.  3  shows  a  pile  of  chips  removed  from  one  of  these  holes 
and  also  one  of  the  pieces  used  for  testing  the  broaches.  The 
last  broach  removes  about  1/32  inch  of  metal  all  around,  and 
very  accurate  work  is  obtained  notwithstanding  its  size.  The 
walls  at  the  side  of  the  hole  are  only  'j  inch  thick,  and 
at  one  end  the  thickness  is  only  ij  inch.  The  time  required 
for  this  operation  is  approximately  twenty  minutes,  although 
the  rate  of  production  naturally  depends  somewhat  upon  the 
activity  of  the  operator. 

As  Fig.  1  shows,  the  machine  is  equipped  with  a  long  sup- 
porting table  and  the  outer  end  of  the  broach  rests  upon  a 
sliding  carriage.  Each  broach  weighs  235  pounds.  This  ma- 
chine and  the  broaches  used  for  the  operation  referred  to 
were  made  by  the  J.  N.  Lapointe  Co.,  New  London,  Conn.  Ac- 
cording to  the  experience  of  this  company,  built-up  broaches 
for  such  large  and  heavy  work  are  not  sufllciently  strong  and 
only  solid  broaches  are  used.  These  are  said  to  be  capable 
of  broaching  from  4000  to  5000  pieces  without  being  worn 
enough  to  cause  any  appreciable  change  in  the  size  of  the 
hole. 

•     *     • 

The  laws  of  science  are  being  recognized  and  applied  In 
the  daily  lives  of  the  people  today  as  never  before.  Rapid 
strides  are  being  made  in  the  manufacturing,  transportation, 
communication,  structural,  commercial,  agricultural  and  in- 
dustrial interests  c.f  the  world.  To  keep  pace  with  this  ad- 
vancement the  world  workers  must  be  trained.  No  longer  is 
the  finger  of  scorn  pointed  at  the  theorist,  the  scientist  and 
the  applied  scientist  in  the  world's  workshop.  Science  goes 
hand  In  hand  with  practice.— R.  li.  T)n}<-  in  "The  Iowa  En- 
iiitiirr." 
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THE   SETTING   OF  ANGLE   GAGES 

In  the  December  number  of  Machikeey,  John  Mahon  de- 
scribes a  useful  form  of  gage  for  measuring  tapered  plugs, 
but  a  brief  consideration  makes  it  evident  that  his  setting 
gage  is  only  designed  for  very  small  tapers.  This,  of  course, 
is  due  to  having  the  center  distance  between  the  holes  in 
which  the  setting  disks  are  held  fixed,  this  distance  being 
only  3  inches.  Doubtless  Mr.  Mahon's  gage  was  designed  for 
work  with  very  small  tapers,  but  if  it  is  to  be  in  any  sense 
universal,  it  would  be  much  better  to  have  the  setting  gage 
provided  with  means  for  adjusting  the  center  distance  be- 
tween the  disks. 

The  rule  for  determining  the  center  distance  between  the 
setting  disks  of  an  angle  gage  is  as  follows:  The  distance 
between  centers  must  be  equal  to  the  difference  in  the  radii 
of  the  disks  divided  by  the  sine  of  one-half  the  taper  angle. 
Calling  the  distance  between  centers  L.  the  difference  in  the 


R  —  r 


L  =  - 


=  4  inches. 


Diagram    iilustratia^    Desirability    of    having    Center    Distance 
between    Disks    Adjustable 

radii  of  the  setting  disks  R  —  r  and  the  whole  taper  angle  a, 
we  have: 

R  —  r 

L  = 

sin  %  a 

The  following  discussion  of  the  method  of  setting  angle 
gages  may  prove  of  interest  and  value,  and  it  applies  with 
equal  force  to  the  universal  angle  gage  which  I  described  on 
page  315  of  the  December  number  of  M.\cui.nehy,  as  well  as 
to  Mr.  Mahon's  gage  previously  referred  to.  In  all  calcula- 
tions of  this  kind  we  deal  with  one-half  the  taper  angle,  divid- 
ing it  on  the  center  line.  Suppose  it  is  attempted  to  make 
a  setting  for  the  taper  shown  by  the  full  line  for  one-half  the 
taper  angle,  using  setting  disks  2  and  8  inches  in  diameter, 
respectively.  Here  the  difference  in  radii  R  —  r  is  3  inches. 
Referring  to  the  accompanying  illustration,  it  will  be  seen 
that  the  S-inch  disk  cannot  be  used  in  this  case  as  it  is  too 
large  to  enable  the  required  angle  to  be  obtained  with  a  center 
distance  of  6  inches.  The  center  of  the  8-inch  disk  would 
have  to  be  at  iJ,,  making  the  distance  between  the  centers  of 
the  disks  6.7078  inches.  Using  the  disks  with  6  inches  be- 
tween centers  would  produce  the  taper  of  3  inches  in  6  inches 
for  one-half  the  taper  angle,  as  shown  by  dotted  lines. 

To  illustrate  the  use  of  the  rule  for  determining  the  dis- 
tance L  between  the  centers  of  the  setting  disks,  the  fol- 
lowing examples  are  given:  Suppose  it  is  required  to  set  for 
an  included  taper  angle  of  60  degrees,  using  disks  1  inch  and 
5  inches  in  diameter,  respectively.  One-half  the  taper  angle 
is  30  degrees  and  the  sine  of  30  degrees  is  0.5.  The  dif- 
ference in  the  radii  of  the  disks  is  2  inches. 


sin  %  a      0.5 
As  a  further  example,  suppose  it  is  required  to  set  for  a 
taper  of  %  inch  per  foot,  using  disks  1  inch  and  lU,  inch  in 
diameter,  respectively.    One-half  the  taper  angle  will  obviously 
be  0.375  inch  per  foot  and 
0.375 

=  tan  i/i  a  =  0.03125. 

12 
%  a  =  1  degree  47  minutes 
sin  Va  a  =  0.03112. 
R  —  r  0.25 

L  = = =  8.0334  inches. 

sin  i/i  a  0.03112 
A  good  way  to  set  the  disks  at  the  required  distance  be- 
tween centers  is  to  measure  over  their  outside  with  a  mi- 
crometer set  to  the  required  center  distance,  plus  the  sum  of 
the  disk  radii.  With  a  holder  that  permits  of  adjusting  the 
center  distance  between  the  disks,  it  will  rarely  be  necessary 
to  make  new  disks  in  order  to  obtain  any  required  setting. 
Turtle  Creek,  Pa.  William  S.  Rowell 


HOLLOW   STEEL  BEARING  BALLS 

The  writer,  who  is  much  interested  in  the  design  of  ball 
bearings  for  machinery,  has  been  struck  with  the  evident 
waste  of  high-grade  material  in  large  steel  balls  when  the 
diameters  are,  say,  one  inch  and  over.  Not  only  is  an  amount 
of  valuable  steel  wasted,  but  it  is  worse  than  wasted.  Large 
bearing  balls  weigh  pounds  when  they  should  weigh  ounces, 
and  the  heavy,  useless  weight  is  a  serious  disadvantage  at 
high  speeds,  the  inertia  of  the  balls  causing  them  to  hammer 
the  races  and  ruin  them  when  speeds  become  excessive. 

Being  somewhat  familiar  with  the  possibilities  of  electrical 
welding,  I  suggest  that  the  manufacturers  of  steel  balls  con- 
■  sider  the  feasibility  of  making  hollow  steel  balls  for  all  the 
larger  sizes.  This,  I  believe,  could  be  readily  accomplished 
by  forging  the  balls  in  hollow  hemispherical  parts  and  join- 
ing them  by  electric  welding.  After  being  electrically  welded, 
the  hollow  steel  ball  would  be  heated,  hardened,  tempered, 
rough-ground,  finish-ground,  polished,  inspected  and,  in  short, 
treated  the  same  as  a  high-grade  ball  made  from  a  solid  forg- 
ing. The  advantages  of  the  hollow  ball  would  be  a  saving  of 
material,  greater  elasticity,  more  uniform  hardness,  freedom 
from  internal  stresses  and  reduced  weight. 

I  recommend  that  all  steel  balls  one-half  inch  diameter  and 
larger  be  made  hollow,  the  thickness  of  the  wall  relative  to 
the  diameter  decreasing  progressively  with  increase  of  di- 
ameter. To  illustrate,  the  thickness  of  shell  of  a  hollow  one- 
inch  diameter  ball  might  be,  say,  one-eighth  inch,  while  the 
thickness  of  a  three-inch  ball  shell  would  be,  say,  only  one- 
quarter  inch.  The  weight  of  a  hollow  one-inch  ball  with  a 
one-eighth  inch  shell  is  about  0.084  pound,  and  that  of  a 
three-inch  hollow  ball  with  one-quarter-inch  shell  is  about 
1.654  pound,  while  the  weights  of  solid  one-inch  and  three- 
inch  balls  are  0.145  pound  and  3.927  pounds,  respectively. 

M.  E.  Canek 

The  foregoing  contribution  was  submitted  to  L,  J.  Hoover, 
vice-president  and  general  manager  of  the  Hoover  Steel  Ball 
Co.,  Ann  Arbor,  Mich.,  who  comments  as  follows: 

A  few  years  ago  the  writer  spent  several  thousand  dollars 
for  a  concern  with  whom  he  was  connected  in  making  hollow 
steel  billiard  balls.  The  principal  reasons  why  a  hollow  steel 
ball  would  not  be  satisfactory  are  as  follows: 

1.  You  cannot  get  a  high-grade  material  that  will  draw 
into  a  half  sphere  without  cracking.  If  it  is  annealed  soft 
enough  so  that  it  will  not  crack,  the  steel  has  been  so  decar- 
bonized that  it  will  not  harden  properly. 

2.  The  expense  of  the  dies  alone  would  be  tremendous,  as 
you  would  have  to  have  three  sizes  of  dies  for  every  size  of 
ball,  and  would  have  to  anneal  the  metal  for  every  "time  you 
draw  the  half  sphere,  as  the  bending  of  the  metal  would 
crystallize  it  considerably,  which  can  only  be  relieved  by  an- 


744 


MACHINERY 


May,  1915 


nealing.  This  could  only  be  bent  a  small  distance  each  time; 
therefore  it  would  be  absolutely  necessary  to  have  three 
separate  sizes  of  dies. 

3.  With  electrical  welding  you  would  throw  up  a  fin  on 
the  inside  of  the  ball  which  you  could  not  remove,  as  by  put- 
ting the  two  parts  together  to  make  the  complete  sphere  you 
have  to  press  the  metal  when  it  is  red-hot,  which  throws 
inward  a  little  fin  that  will  not  allow  the  ball  to  balance. 
Of  course  the  outside  fin  could  be  removed  by  grinding,  but 
the  inside  would  gradually  rattle  off  and  you  would  have  a 
rattle  box  which  would  be  very  nice  for  some  child  to  play 
with. 

4.  Any  metal  that  is  electrically  welded  cannot  be  hard- 
ened where  it  has  been  welded;  therefore  you  would  have  a 
soft  streak  all  the  way  around  the  ball  when  it  is  tempered, 
as  the  electric  welding  process  takes  out  all  the  carbon  where 
the  electric  juice  is  turned  on  and  the  steel  brought  up  to 
the  welding  point. 

5.  After  you  had  completed  the  ball,  you  would  have  noth- 
ing left  but  an  egg-shell,  which  would  be  hard  on  two  sides 
with  a  soft  streak  around  where  the  electric  welding  process 
took  effect,  as  it  would  have  to  be  made  from  very  cheap 
material  to  be  drawn  cold  and  you  would  have  a  very  hard 
shell  Just  the  same  as  an  egg-shell ;  but  just  as  soon  as  you 
put  any  weight  on  the  ball  it  would  crush  into  so  many  pieces 
that  you  could  not  put  them  together.  In  drawing  these  half 
circles,  you  could  not  draw  them  evenly  and  the  ball  would  be 
thicker  in  some  places  than  in  others;  therefore  the  expan- 
sion and  contraction  would  not  be  the  same  and  you  could 
not  grind  these  to  a  perfect  sphere. 

The  cost  of  the  manufacturing  of  these  hollow  balls  would 
be  several  times  in  advance  of  the  cost  of  manufacturing  the 
solid  steel  balls.  There  would  be  no  resistance  in  the  hollow 
ball  whatever,  as  on  a  large  sized  ball  it  is  the  soft  metal  in 
the  heart  of  the  ball  which  gives  it  the  resistance,  as  a  three- 
inch  ball  will  only  harden  about  one-quarter  inch  deep,  being 
backed  up  with  the  soft  metal  of  the  heart. 


surface  of  the  core  to  melt  in  spots,  making  it  almost  im- 
possible to  drive  out.  But  it  is  not  necessary  to  have  the 
core  heated  when  pouring.  This  type  of  die  was  used  in  form- 
ing flexible  material,  and  extreme  accuracy  of  the  product 
was  not  required. 
Moore.   Pa.  John  Leafstrom 


MAKING  A  RIBBED   DIE 

To  produce  the  type  of  die  shown  in  the  accompanying  Il- 
lustration in  an  economical  way,  is  a  problem  that  might 
puzzle     many     me-  


EQUIPMENT  FOR  TRADE  SCHOOLS 

Every  little  while,  and  especially  when  general  business 
is  a  little  dull,  some  one  brings  out  a  new  machine  adapted, 
in  his  mind,  to  some  educational  use.  Manual  training  and 
technical  schools,  and  more  recently  trade  schools,  are  a 
Mecca  to  the  man  who  wants  to  get  business,  for  they  are 
seldom  if  ever  affected  by  hard  times,  their  accounts  are 
always  good,  and  occasionally  the  purchasing  a"cnt  is  not 
keenly  onto  his  job.  On  page  333  of  the  December  number 
of  Maohjnebt  there  is  illustrated  a  contraption  that  is  stated 
to  be  "particularly  intended  for  use  in  trade  schools  where 
students  may  become  familiar  with  these  types  of  equipment 
before  starting  work  on  high-class  machine  tools  which  might 
be  readily  damaged."  While  I  realize,  of  course,  that  such 
a  statement  is  not  an  editorial  endorsement  of  the  device, 
it  is  a  statement  that  appearing  in  conjunction  with  so  many 
things  that  are  good  may  make  a  wrong  impression  on  men 
whose  duties  as  buyers  for  trade  schools  are  not  based  on  a 
knowledge  of  the  machine  tool  business. 

For  nearly  six  years  I  have  had  charge  of  the  machine 
shop  section  of  as  large  a  school  as  there  is  in  the  country, 
which  is  strictly  a  trade  school.  During  that  time  there  has 
not  been  over  $100  damage  done  to  the  machine  tools  in  the 
shop,  and  we  have  over  130,000  worth  of  as  good  machinery 
as  money  can  buy.  This  is  less  than  would  have  occurred 
with  an  equal  number  of  journeymen  machinists.  The  boys 
come  in,  off  the  street  or  from  grammar  school  or  high 
school,     without     any 
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ch  a  n  i  c  s  ;  but  the 
method  of  casting  this 
piece  of  work,  as  de- 
scribed and  illustrated 
herewith,  is  Inex- 
pensive  and  will 
prove  very  success- 
ful, provided  a  few 
important  points  are 
observed.  A  brass 
cone  is  turned  and 
used  as  a  core,  with 
the  angle  the  same  as 
the  inside  of  the  brass 
die  to  be  made.  Slots 
are  milled  around  the 
cone  surface,  the 
depth  and  angle  being 
made  the  same  as  the 
required  position  of  the  rib.s  in  ihi'  die.  These  slots  are  made 
Just  wide  enough  to  permit  the  ribs  to  be  set  in  close  without 
driving.  Before  inserting  the  ribs,  however,  the  outside  of 
the  core  is  coated  with  a  solution  of  lamp  black  and  turpen- 
tine, applied  with  a  small  brush  for  the  purpose  of  preventing 
the  molten  brass  from  sticking  to  the  core.  The  slots  are 
cleaned  by  drawing  a  piece  of  flat  thin  steel  through  them, 
which  removes  any  fine  chips  that  may  be  lying  In  the  bot- 
tom. Care  must  be  taken  when  inserting  the  rib.-<.  to  have 
both  ends  down  In  the  bottom  of  the  slots.  If  the  ribs,  by 
being  loose,  are  likely  to  move  or  shift  in  the  slots,  the  sides 
of  the  slots  should  be  pcened  Just  sufflciently  to  hold  the  ribs 
In  place,  as  shown  In  an  exaggerated  manner  at  .1. 

The  core  is  then  ready  to  bo  set  In  the  mold,  and  the  die  Is 
cast.  It  will  be  seen  that  by  making  the  mold  as  shown, 
both  centers  of  the  core  are  nvnllablo  for  use.  The  die  Is 
taken  directly  from  the  snnd  mold  nnd  placed  in  the  lathe, 
using  the  core  as  a  mandrel.  After  finishing  the  outside,  the 
core  Is  driven  out  and  the  Inside  finished  by  filing.  It  must 
be  remembered  that  the  core  should  be  well  ronled  with  the 
lamp  black  nnd  lurprnlinr  solution,  nnd  that  the  brass  should 
not  b«  pour'  'I    ■'   <""  Intense  a  heal,  which  would  cause  the 
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METHOD  OF  CASTING  DIE 


previous  notions  of 
machine  work;  and 
they  are  put  at  work 
on  a  lathe  or  a  miller 
the  first  hour  they  are 
in  the  place.  At  first 
it  was  our  idea  that 
the  machines  should 
be  protected  by  auto- 
matic stops  and  that 
they  should  be  com- 
pletely set  up  before 
the  boys  came  to 
work,  and  that  an 
older  boy  should  really 
be  responsible  for  the 
job.  Now  we  find 
that  there  is  little 
danger  the  first  part 
of  the  time  that  a  boy  is  in  the  shop.  Later  on,  after  he 
has  become  familiar  with  the  place  and  the  machinery,  there 
is  more  danger  that  he  will  become  careless  and  will  take 
unnecessary  chances. 

There  is  no  reason  why  a  boy  should  not  be  trained  in  this 
way  from  the  very  start,  on  machinery  which  Is  life  sise 
and  on  which  he  can  do  work  that  is  a  credit  to  the  school, 
except  the  fact  that  such  equipment  costs  heavily.  It  seems 
a  pity  to  tie  up  $r>00  or  J600  worth  of  machinery  to  try  out 
a  boy,  when  you  know  beforehand  that  at  least  half  of  those 
that  you  try  out  are  not  fitted  for  the  machinist's  trade  but 
must  later  be  switched  to  some  other  Industry.  It  seems  as 
if  some  one  ought  to  be  able  to  bring  out  a  lathe  with  every 
I'ssential  part  for  the  production  of  plain  work,  that  would 
rnable  a  school  to  teach  a  boy  the  two  most  essential  prin- 
ciples of  the  machinist  trade — to  cut  metal  and  to  measure. 
Such  a  machine  need  not  be  back-geared,  nor  does  It  need 
a  power  cross-feed,  a  compound  rest,  nor  a  large  faceplate, 
nnd  half  of  them  need  not  be  equipped  for  screw  cutting. 
Thry  need  not  be  heavy,  though  they  should  have  large  cones 
for  wide  driving  belts.  They  will  seldom  be  used  for  turning 
or  boring   work   over  2   Inches  in   diameter,  but  they  should 
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swing  14  or  16  inches.     Such  a  machine  will,  of  course,  cost 
much   more  than   the   combination   machine   referred   to,   but 
it  will  do  real   work  in   quantities,   and   within   its   range   it 
will  be  the  equal  of  the  higher  priced  wider  ranged   tool. 
Worcester,  Mass.  John  P.  Casey 


ORDERING   TOOLS  AND   SUPPLIES   IN 
THE  FACTORY 

Practically  every  factory  has  a  different  method  of  hand- 
ling requisitions  for  tools  and  supplies  for  the  various  de- 
partments. In  many  factories  there  is  too  much  red  tape 
in  the  ordering  of  small  tools  and  supplies  generally.  In 
fact,  there  is  more  red  tape  in  the  ordering  of  the  less  ex- 
pensive materials  and  tools  than  in  the  case  of  the  more 
expensive  machines.  The  reason  for  this  is  probably  that 
in  a  large  factory  small  tools  and  supplies  are  ordered  by 
a  great  number  of  individuals  holding  subordinate  positions 
in  the  organization,  while  the  orders  for  the  larger  and  more 
expensive  equipment  generally  come  from  men  of  greater 
responsibility;  therefore,  it  is  assumed  that  a  more  careful 
supervision  is  necessary  over  the  orders  for  minor  tools  and 
supplies  than  in  the  case  of  the  orders  for  larger  machines. 

Pew  concerns  carry  in  their  tool-room  an  adequate  supply 
of  tools  for  the  needs  of  their  shop  force,  but  depend  to  a 
large  extent  on  the  fact  that  many  skilled  mechanics  have 
a  considerable  kit  of  tools  of  their  own.  New  men  added 
to  the  force  are  therefore  often  handicapped  by  the  lack 
of  suitable  tools  for  the  work  they  are  expected  to  do.  Nig- 
gardliness in  respect  to  small  tools  does  not  pay,  however. 
These  should  be  considered  just  as  vital  a  part  of  a  modern 
shop  equipment  as 
any  of  the  machine 
tools. 

The  difficulty 
which  arises  in  the 
ordering  of  small 
tools  and  supplies  is 
to  formulate  a  sys- 
tem by  means  of 
which  it  can  easily 
be  determined  what 
should  and  what 
should  not  be  or- 
dered. If  every 
requisition  is  too 
closely  questioned 
and  the  system  is 
too  rigid,  a  foreman 
will  hesitate  about 
asking  for  necessary 
tools    and    supplies, 

because         he         feels  Keyseat  Milling  Fixture  with  Adjustment  to 

that  his  judgment  is  questioned.  Hence,  many  necessary 
supplies  may  be  neglected.  On  the  other  hand,  if  every 
request  coming  from  the  foreman  was  passed  without  com- 
ment, abuse  of  the  privilege  would  in  many  cases  become  a 
source  of  unnecessary  expense. 

The  best  way  to  take  care  of  this  matter  is  to  let  all  the 
requisitions  pass  through  the  hands  of  a  properly  trained 
man  capable  of  exercising  judgment  in  the  matter  of  stand- 
ard supplies  and  small  tools,  and  who  should  keep  records 
which  would  indicate  whether  the  consumption  at  any  one 
time  exceeded  the  regular  consumption  of  similar  supplies, 
in  which  case  he  would  investigate  the  matter  and  take 
steps  to  correct  the  trouble.  When  requests  are  made  for 
articles  which  are  not  regularly  purchased,  then  the  facts 
relating  to  the  matter  should  be  ascertained  by  the  person 
in  charge  of  the  purchasing,  and  he  should  place  these  before 
the  chief  executive  for  his  decision.  In  this  way,  the  ex- 
ecutive can  be  relieved  of  the  routine  of  approving  a  needless 
number  of  regular  orders,  and  yet  feel  that  when  any  de- 
partment calls  for  something  that  is  not  part  of  the  regular 
equipment  he  will  have  an  opportunity  to  decide  whether  or 
not  the  expense  is  warranted. 

Sarnia,  Ontario,  Canada.  P.  W.  Bi-Ans 


UNIVERSAL   KEYSEAT  MILLING   FIXTURE 

The  purpose  of  this  fixture  is  to  provide  a  means  of  cutting 
keyways  in  various  sizes  of  shafts,  provision  being  made  for 
holding  four  pieces  of  shafting  at  one  time  without  the 
necessity  of  changing  the  spacing  collars  between  the  cutters. 
To  enable  this  to  be  done  the  shafts  must  be  brought  central 
with  the  cutters,  which  is  provided  tor  by  means  of  the  ad- 
justing gibs  A.  These  gibs  are  located  by  pins  B  fi:tting 
into  several  tapered  holes,  each  hole  providing  for  set- 
ting the  fixture  for  a  given  size  of  shafting.  Reference  to 
the  illustration  will  make  it  evident  that  the  gibs  A  act  in 
conjunction  with  gibs  D  which  grip  the  work.  It  will  be 
seen  that  the  gibs  D  are  provided  with  tongues  on  their 
under  side,  which  fit  in  transverse  grooves  to  provide  the 
necessary  adjustment. 

After  the  shafts  C  are  placed  in  the  fixture,  they  are  se- 
cured in  place  by  the  clamps  E  which  are  held  down  by  bolts 
entering  holes  G  provided  at  the  center  of  the  fixture,  as 
shown  in  the  plan  view.  This  fixture  was  designed  for  splin- 
ing  shafts  from  4  to  7  feet  in  length,  one  of  these  fixtures 
being  used  on  each  end  of  the  milling  machine  table.  It  will 
be  evident  that  the  time  consumed  in  setting  the  jigs  is 
much  less  than  it  would  be  for  changing  the  spacing  collars 
between  the  cutters,  as  the  necessity  of  truing  up  the  cutters 
after   changing   the   spacing   collars   is  eliminated. 

Readville,  Mass.  0.  A.  Webster 


SENDING  ANNOUNCEMENTS   OF 
CATALOGUES 

A  few  months  ago  I  made  a  suggestion  to  my  firm  that  has 

produced  very  good 
results.  At  that 
time  I  was  checking 
up  a  list  of  about 
10,000  names  of  firms 
and  individuals  to 
whom  we  intended 
to  send  catalogues. 
These  catalogues 
were  then  in  course 
of  preparation  and 
would  not  be  off  the 
press  for  about  an- 
other month.  It  oc- 
curred to  me  that  It 
might  be  a  good  plan 
to  send  "preparatory 
letters"  or  announce- 
ments in  advance  of 
the  catalogue,  t  o 
every    name    on    the 

provide  for  holding  Various  Sizes  of  Shafting  ijg*        stating      that 

their  name  had  been  suggested  to  us  as  that  of  a  possible 
customer,  that  we  were  getting  out  a  catalogue  which  would 
undoubtedly  prove  of  interest,  and  that  a  copy  of  the  cata- 
logue would  be  mailed  as  soon  as  it  was  oft  the  press. 

The  firm  adopted  my  suggestion  and  sent  a  letter  of  this 
character  in  advance  of  each  catalogue,  the  letter  incorporat- 
ing a  brief  outline  of  what  the  catalogue  would  contain.  We 
believe  that  the  use  of  these  letters  caused  our  catalogues  to 
be  considered  of  more  value,  so  that  they  were  not  thrown 
into  the  wastebasket.  People  knew  that  the  catalogues  were 
coming  and  had  become  slightly  interested  in  them  before 
they  arrived.  In  undertaking  a  campaign  of  this  character, 
it  pays  to  spend  plenty  of  time  in  working  up  a  list.  Don't 
make  the  mistake  of  sending  catalogues  to  "dead  timber"; 
also,  it  certainly  ought  to  pay  to  spend  a  little  extra  money 
in  interesting  those  to  whom  you  intend  to  send  a  catalogue, 
so  that  they  will  give  it  due  consideration  when  it  arrives. 
N.  G.  NE.ut 

DRAWING  A  DEEP   CUP 

The  accompanying  illustration  shows  successive  steps  in 
the  drawing  of  a  deep  cup  or  shell  that  was  used  for  an  auto- 
mobile rear   axle   housing.     We   have   made  about   150,000   of 
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at  Successive  Steps  in  drawing  a  Deep  Cup 

these  cups  and  have  obtained  very  satisfactory  results,  an 
average  of  only  three  or  four  cups  out  of  each  hundred  being 
broken  by  pulling  out  the  bottom.  It  is  found  necessary  to 
anneal  the  work  three  times — after  the  third,  sixth  and  ninth 
operations.  The  punches  and  dies  were  made  of  steel  cast- 
ings which  were  carbonized  and  hardened.  No  blank  holders 
were  used  on  this  job.  In  the  ninth  operation,  the  flange 
was  drawn  at  right  angles  to  the  shell,  this  being  done  so 
that  the  shell  could  be  held  for  the  tenth  operation  (not 
shown  in  the  illustration),  in  which  eight  pockets  are  draw^n 
and  bolt  holes  pierced  in  them.  The  eleventh  operation  con- 
sisted of  turning  the  flange  straight  with  the  body  of  the 
shell,  and  no  trouble  was  experienced  in  doing  this. 

Vredenburgh.  .\l;i.  William   Bi  i/[.aik 


SAFETY  COLLAR  TO  PROTECT  AIR 
VALVES 

In  a  manufacturing  plant  ni,iking  extensive  ii.'sc  of  com- 
pres.sed  nir,  the  complaint  wa.'i  made  that  the  self-closing 
valves  with  which  all  hose  ends  were  equipped  frequently 
gave  trouble  due  to  leakage  and  breakage.  A  study  of  the 
conciitlona   under   which    the    vnlvcs   were   used    revealed    the 


fact  that  when  the  workers  were  through  using  the  air  they 
would  drop  the  hose  onto  the  floor  near  their  work  so  that 
it  would  be  convenient  when  needed.  As  the  floors  are  of 
cement  construction,  this  resulted  in  the  valve  receiving  a 
hard  blow  many  times  a  day. 

It  seemed  to  be  impossible  to  break  the  men  of  this  habit 
of  rough  handling,  partly  due  to  the  fact  that  the  noise  of  the 
machinery  made  it  impossible  for  them  to  realize  what  a 
severe  blow  the  valve  really  received,  and  also  because  the 
piece  work  system  under  which  these  men  were  working  does 
not  tend  to  encourage  workers  to  expend  any  thought  on 
matters  that  do  not  immediately  increase  the  "upholstering" 
of  their  pay  envelopes.  These  valves  are  made  of  soft  metal 
and  are  not  very  rugged,  so  it  was  decided  to  change  the 
design  to  meet  these  severe  conditions;  and  the  whole  trouble 
was  eliminated  by  the  addition  of  a  safety  collar  as  shown 
in  the  illustration. 

This  collar  is  simply  a  leather  washer  about  three  inches 
in  diameter,  built  up  to  a  thickness  of  a  half  inch  and  pro- 
vided with  a  hole  of  the  proper  size  to  permit  it  to  be  slipped 
onto  the  nozzle  of  the  valve  just  in  front  of  the  push'  button. 
This  leather  collar  is  held  securely  in  place  by  the  addition 
of  a  metal  band  that  is  soldered  to  the  nozzle,  and  the  ar- 
rangement leaves  the  valve  easy  of  manipulation  and  does 
not  prevent  getting  the  air  just  where  it  is  needed.  It  is 
now  impossible  for  the  valve  body  to  touch  the  floor  when  the 
hose  is  thrown  down,  so  the  valve,  instead  of  receiving  a  dull 
destructive  thud,  bounces  about  like  a  Halloween  apple  in  a 
tub  of  water. 

Madison,  Wis.  Fr.vnk  S.  Citlveb 


SOLUTION   OF  SPEED   REDUCTION 

A  speed  reducing  mechanism  of  an  unii.'jual  form  has  been 
brought  to  the  attention  of  the  writer,  and  it  is  thought  that 
perhaps  it  may  be  of  interest  to  others.  It  is  of  the 
planetary  type,  making  use  of  but  two  gears,  as  shown  in  the 
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Speed  Reduction  Mechanism  used  on  an  Automobile  Motor  Self  Starter 

nccompanying  illustration,  and  is  used  on  one  make  of  elec- 
tric starting  motor  for  automobile  engines  where  a  great 
speed  reduction  between  the  starting  motor  and  the  engine 
is  desired.  An  eccentric  .1.  carried  by  the  driving  shaft  of 
the  motor,  imparts  motion  to  a  gear  wheel  B  which  is  pre- 
vented from  turning  by  two  rollers  C  that  slide  In  slots  In  a 
fixed  plate  /).  The  oscillatory  motion  that  is  transmitted  to 
the  gear  B  imparts  a  much  reduced  rotary  motion  to  the 
driven  gear  A,',  the  teeth  of  which  mesh  with  those  on  B.  On 
the  starting  motor  referred  to.  the  gear  B  has  54  teeth  and 
the  gear  E  has  fifi  teeth.  The  speed  reduction  Is  in  the  ratio 
of  2S  to  1,  and  this  result  may  be  arrived  at  as  follows:  Sup- 
pose, first,  that  the  three  members  A,  B  and  E  are  locked 
together  and  turned  In  n  clockwise  direction  through  one 
revolution.  Then.  In  order  to  verify  the  fact  that  the  gear 
/;  does  not  rotate,  but  has  nn  o.sclllatory  motion.  Imagine  the 
•  ccentric  .1  to  be  held  stationary  and  the  gear  /{  turned  in  a 
counter-clockwise  direction  through  a  revolution,  bringing  it 
ti.ick  to  Its  original  position.     During  this  operation,  gear  E 

r.4 

will  turn         of  a   revolution   In  a  counter-clockwise  direction. 
56 
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Since  it  was  first  turned  one  revolution  in  a  clockwise  direc- 

54       2  1 

tion,   it   is   now   1 =  —  or  —  of  a   revolution   from   Its 

56       56  28 

original    position.     In    other    words,    for    the    one   revolution 

that  the  eccentric  A  has  been  turned,  the  gear  E  has  moved 

1  1 

ahead  —  of  a  revolution,  and  the  gear  reduction  is  1  to  — 


28 

or  28  to  1. 
Tabulated,  the  result  is  as  follows: 

ABE 
Gears   and   eccentric   locked....    +1     +1     +    1 

54 

Eccentric   A    stationary 0     —  1 

56 


28 


+  1         0     H or  -I 

56  28 

1 
That  is,  speed  of  A   :   speed  ot  E   : :    1   :   — ,  or  as  28   :   1. 

28 
Therefore  in  order  to  move  gear  E  through  one  revolution,  it 
is  necessary  to  give  the  eccentric  A  28  turns.  S.  H.  Y. 


COMPOUND   REST   KINKS 

The  writer  recently  saw  a  lathe  operator  using  his  com- 
pound rest  in  an  ingenious  way.  The  lathe  was  a  very  old 
machine  which  did  not  have  a  graduated  collar  on  the  com- 
pound rest  screw.  The  slide  was  kept  set  30  degrees  off 
center  for  convenience  in  thread  cutting,  and  when  facing 
operations  were  being  performed  it  was  fed  up  twice  as  far 
as  the  depth  of  the  facing  cut  it  was  desired  to  take.  A 
brief  consideration  will  make  the  reason  for  this  evident 
when  it  is  borne  in  mind  that  the  sine  of  30  degrees  is  0.5000. 
The  same  workman,  when  using  a  lathe  with  a  compound  rest 


Setting    of    Compound    Rest    with    6-pitch    Screw,    to   facilitate 
machining   Work    dimensioned   with    Common   Fractions 

screw  having  six  threads  per  inch,  makes  a  practice  of  set- 
ting the  slide  at  48  degrees  35  minutes  off  center  when  he  has 
to  make  a  number  of  small  pieces  with  lengths  given  in  com- 
mon fractions  of  an  inch,  as  shown  in  the  illustration.  With 
the  slide  set  in  this  way,  a  whole  turn  of  the  screw  cor- 
responds to  %  Inch,  a  half  turn  to  1/16  inch,  and  a  quarter 
turn  to  1/32  inch  travel  of  the  tool  in  a  line  parallel  with 
the  axis  of  the  work.  The  sine  ot  48  degrees  35  minutes  is 
0.7499,  and  as  previously  stated  the  pitch  of  the  compound 
rest  screw  is  1/6  inch.  Then  for  one  complete  turn  of  the 
handle,  the  tool  is  advanced  parallel  to  the  axis  of  the  work 
a  distance  equal  to  0.7499  X  1/6  equals  %  inch;  and  move- 
ments of  1/16  and  1/32  inch  are  obtained  by  half  and  quarter 
turns  of  the  handle,  respectively. 

The  writer  believes  that  compound  rest  screws  with  six 
threads  per  inch  are  an  abomination,  as  it  complicates  ma- 
chining work  where  common  fractions  are  used  to  specify  the 
dimensions.  By  having  the  pitch  of  the  screw  equal  to  a 
common  fraction,  as  %  inch,  the  movement  of  the  tool  is 
much  more  easily  regulated.  Of  course  a  graduated  collar  on 
the  compound  rest  screw  would  save  all  this  trouble. 

Turtle  Creek,  Pa.  William  S.  Rowell 


MULTIPLE 
HAND  PUNCH 

The  multiple  hand 
punch  illustrated  and 
described  herewith  has 
given  very  satisfactory 
results  In  producing 
small  leather  washers 
of  the  form  shown  at  A. 
These  washers  are  cut 
from  1/32-inch  stock, 
and  it  will  be  noted 
that  the  design  of  the 
punch  provides  for  cut- 
ting the  washer  from 
the  stock  and  punching 
the  hole  at  the  same 
time.  The  punches 
which  cut  out  the 
washer  are  made 
square  on  the  outside 
and  held  tightly  in  place 
by  an  arrangement  of 
clamping  strips  and  set- 
screws,  which  is  clearly 
illustrated.  These 
punches  are  bored  on 
the  inside  to  the  re- 
quired diameter  of  the 
washer  which  is  to  be 
made  and  the  outside  is 
taper-turned  to  form 
the   cutting   edge. 

The  piercing  punches 
are  made  a  sliding  fit 
in   the  outside  punches 

and  the  working  section  of  the  punches  is  made  long 
enough  to  allow  a  considerable  number  of  washers  to  accumu- 
late before  it  is  necessary  to  remove  them.  It  will  be  seen 
that  each  of  the  piercing  punches  is  fitted  with  a  cross  pin, 
these  pins,  in  turn,  being  connected  by  a  small  bar.  By  con- 
necting the  pins  in  this  way,  the  punches  may  be  shifted  out 
together — as  shown  by  the  dotted  lines — to  provide  for  re- 
moving the  finished  washers.  About  fifteen  washers  can  be 
run  up  onto  each  of  the  punches  so  that  a  total  of  sixty 
washers  can  be  made  before  requiring  the  piercing  punches  to 
be  run  down  to  strip  the  washers  from  them. 

As  originally  made,  the  piercing  punches  had  a  60-degree 
Included  angle.  This  caused  considerable  trouble,  because  of 
the  fact  that  the  punching  from  the  hole  in  the  washer 
wedged  into  the  center  of  the  punch,  making  it  impossible  to 
stamp  out  a  second  washer  until  this  waste  had  been  re- 
moved. However,  when  new  inside  punches  with  a  45-degree 
included  angle  were  made,  as  shown  in  the  illustration,  the 
difficulty  was  entirely  overcome,  as  the  punchings  remained 
in  the  end  grain  of  the  hard  maplewood  slab  which  was  used 
as  a  stamping  block.    The  inside  punches  only  were  hardened. 

Moore,  Pa.  John  Leafstrom 
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SIMULTANEOUS  INTERNAL  AND  EXTER- 
NAL FORMING  ON  SCREW  MACHINE 

The   accompanying   illustrations   show   the   method    of   pro- 
cedure in  manufacturing  ball  bearing  races,  in  which  the  in- 
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Fig.    1.     Internal  Forming  Tool  carried  in  Turret  of  Screw   Machine 
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ternal  and  external  forming  operations  are  performed  simul- 
taneously. The  requirement  of  accuracy  on  this  work  is  0.002 
Inch  either  way  from  the  specified  size,  and  it  is  required  to 
finish  the  ball  grooves  smooth  enough  so  that  grinding  will 
not  be  necessary  after  the  casehardening  operation  has  been 
performed.  The  material  is  carbon  steel  containing  0.20  per 
cent  of  carbon. 

The  usual  method  of  centering,  drilling  and  reaming  with 
turret  tools  is  employed,  after  which  the  internal  grooving 
tool  shown  in  Fig.  1  is  brought  into  position  and  entered  into 
the  hole  previously  drilled  in  the  race.  This  tool  consists  of 
the  body  A  with  a  shank  to  fit  the  turret  hole.  The  swinging 
arm  B  is  carried  by  the  body  of  the  tool,  this  arm  being 
pivoted  on  the  screw  C.  A  high-speed  steel  internal  forming 
tool  D  is  carried  In  the  swinging  arm  and  held  in  place  by 
the  screw  E.  the  tool  D  being  backed  up  by  the  headless  set- 
screw  F.  The  arm  B  is  normally  held  In  contact  with  the 
surface  G  by  means  of  a  coil  spring  H. 

The  external  forming  tool  J,  shown  In  Fig.  2,  Is  carried 
In  the  rear  toolpost  or  angle-block  K,  in  which  the  screw  L 
is  inserted.  The  position  of  the  screw  L  is  fixed  by  a  check- 
nut.  When  the  internal  forming  tool  is  in  place,  the  cross- 
slide  of  the  machine  Is  brought  forward  and  the  screw  L  en- 
gages with  and  forces  the  Internal  forming  tool  forward,  thus 


Tig.  8.     Work  and  Extemal  Forming  Tool  carried  in  Rear  Toolpost 


cutting  the  ball  race  simultaneously  with  the  external  form- 
ing operation.  Owing  to  the  length  of  the  Internal  tool, 
a  support  is  provided  from  the  rear  toolpost  to  steady 
this  tool  and  prevent  chatter  and  vibration.  In  doing 
this  work,  a  hand-operated  screw  machine  with  power  feed 
of  the  turret  slide  was  employed;  and  the  results  obtained 
were  very  satisfactory  for  producing  these  pieces  in  rela- 
tively small  quantities. 
Aurora,  111.  Corwin  Lamoreaux 


OLD  PISTON  USED  FOR  A   OORE   BOX 

After  reboring  the  cylinder  of  a  gasoline  engine,  the  me- 
chanic is  often  required  to  make  a  pattern  and  core  box  for 
use  In  casting  a  new  over-size  piston  to  fit  the  enlarged  cylin- 
der. An  inexpensive  core  box  for  use  in  this  connection  may 
be  quickly  made  by  splitting  the  old  piston  through  the  cen- 
ter, at  right  angles  to  the  axis  of  the  wrist-pin  bosses,  ai 
abown  In  Fig.  1.  These  two  halves  of  the  old  piston  are  held 
together   by   a   wooden    block,   as   shown    in    Fig.    2,   and    the 

inside  of  the  old 
piston  is  then  em- 
ployed In  moldinK 
a  core  for  use  In 
casting  a  new  pis- 
ton. The  block  of 
wood  In  which  the 
halves  of  the  old 
piston  are  held 
should  be  thick 
rnough  to  allow 
aufflclent  length  for 
the  core  print  to 
extend  beyond  the 
piston,  08  shown  In 
ri,.  1.    OM  puton  .pii,  ,..dr  for  0..  a.  •"'«    2.   and    If   d«- 

a    Car*   Boi    la    caatlnn    Wow    PUtaa  sired  the  block  may 
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be     cylindrical     In 
shape. 

Fig.  3  shows  this 
block  in  detail,  and 
this  illustration  is 
to  be  referred  to  In 
connection  with  the 
following  descrip- 
tion of  the  making 
of  the  block.  The 
large  hole  is  bored 
to  such  a  size  that 
the  old  piston  fits 
tightly  in  It  before 
being  split,  and  the 
smaller  hole  is 
bored  to  the  same 
size  as  the  Inside 
diameter  of  the 
open  end  of  the 
piston.  It  will  be 
evident  to  the  reader  that  this  smaller  hole  forms  the  core 
print,  and  so  it  should  be  slightly  tapered  so  that  the  block 
may  be  easily  withdrawn  after  the  core  has  been  rammed  up 
in  the  box.  The  block  Is  first  withdrawn  and  then  the  two 
halves  of  the  old  piston  are  separated  and  removed  from  the 
core  which  is  now  ready  for  any  finishing  touches  that  It  may 
require;  for  instance,  the  necessary  correction  to  allow  suf- 
ficient metal  for  machining  on  the  inside  faces  of  the  wrist- 
pin  bosses.  This  adjustment  of  the  core  should  be  made  before 
it   is  baked.    In   some   cases   it  may  be  desired   to   cast  solid 
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Fig.    3.     DeUil   of   Wooden   Block   in   which   SpUt   Platon  is  hold 

wrlst-pln  bosses  In  the  new  piston,  and  If  this  Is  the  case  the 
holes  In  the  bosses  of  the  old  piston  should  be  plugged  up  so 
that  the  core  will  provide  for  casting  solid  bosses. 
Washington,  D.  C.  Arthur  F.  Albf.rt 


PREVENTING  LATHE  CHUCKS  FROM 
STICKING 
Wo  experienced  so  much  trouble  with  our  lathe  churki 
sticking  fast  on  the  nose  of  the  spindle,  making  It  practically 
Impossible  to  remove  them  without  Injury,  that  It  becam* 
necessary  to  find  some  way  of  overcoming  this  difficulty.  The 
trouble,  of  course,  was  largely  due  to  Ignorance  or  careless- 
ness on   the  part  of  the  men   who  put  the  chucks  onto  the 
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Locking    Collar   provided   on   Lathe   Spindle   Nose   to   prevent 
Chuck  from  sticking 

spindle,  but  these  men  were  employed  on  a  piece-work  basis 
and  as  a  result  were  likely  to  grow  careless  about  cleaning 
the  threads  on  the  spindle  nose  and  in  the  chuck,  and  also 
about  screwing  the  chuck  up  slowly  against  the  shoulder  on 
the  spindle.  It  is  impossiblg  to  watch  everyone  in  the  shop 
at  the  same  time,  and  although  you  may  have  instructed  them 
in  the  proper  way  of  doing  the  work,  they  will  forget  such 
instructions  when  they  are  intent  upon  making  a  piece-work 
rate. 

The  solution  of  the  difficulty  which  we  finally  hit  upon  Is 
shown  in  the  accompanying  illustration,  which  will  need  lit- 
tle explanation  to  make  it  clear  to  any  mechanic.  Referring 
first  to  the  partial  cross-section  of  the  spindle  nose  shown  at 
A,  the  full  lines  show  the  spindle  in  its  original  condition, 
while  the  dotted  lines  at  B  show  how  the  collar  on  the  spin- 
dle was  turned  down  and  threaded  to  receive  the  collar  pro- 
vided with  a  tail  C.  The  thread  on  this  collar  is  made  left- 
hand  to  fit  the  thread  just  cut  on  the  spindle  nose.  In  as- 
sembling this  device,  the  collar  is  first  placed  on  the  spindle 
and  screwed  up  against  the  shoulder  D,  after  which  the 
chuck  is  screwed  onto  the  regular  thread  on  the  spindle  nose 
in  the  usual  way,  care  being  taken  not  to  screw  the  chuck 
quite  up  to  the  shoulder  E.  The  collar  C  is  then  screwed 
back  against  the  chuck  to  lock  it  in  place.  When  it  is  re- 
quired to  remove  the  chuck  from  the  spindle,  it  is  merely 
necessary  to  screw  back  the  collar  C  to  loosen  the  chuck,  and 
if  difficulty  is  experienced  in  doing  this  the  tail  on  the  collar 
C  may  be  hit  with  a  lead  hammer  to  drive  it  in  the  direction 
of  the  arrow.  G.  E.  P. 


CYLINDER   TESTING   QAGE 

There  are  nearly  as  many  cylinder  testing  gages  in  the  gas 
engine  factories  of  the  country  as  there  are  factories.  The 
writer  has  experimented  with  a  considerable  number,  and  be- 
lieves that  the  one 
shown  in  the  ac- 
companying illus- 
tration is  the 
cheapest  and  gives 
the  most  accurate 
results  of  any  he 
has  seen.  The  in- 
dicating mechanism 
of  the  instrument 
shown  is  simply  a 
dial  gage  having  a 
plunger  with  a 
hardened  anvil,  the 
gage  being  gradu- 
ated to  read  to 
0.001  inch.  This  is 
attached  to  a  two- 
legged  casting  by 
means  of  a  com- 
pression thumb- 
nut.  In  this  cast- 
ing are  set  three 
hardened  buttons  A 

Inexpensive   and   Accurate   Gage   for   testing 

Accuracy   of   Cylinders  arranged      tWO      On 


one  side  and  one  on  the  other,  giving  a  three-point  bearing. 
The  bearing  points  are  set  with  an  included  angle  of  about 
120  degrees  from  the  center  line  of  the  cylinder.  Two  op- 
posite points  and  the  plunger  of  the  dial  gage  are  set  in  a 
horizontal  plane,  the  third  point  being  about  one-third  of  the 
cylinder  diameter  down  one  post  of  the  casting.  The  dial 
gage  is  provided  with  a  slip  ring  so  that  the  pointer  may  be 
set  to  zero  no  matter  what  its  position  may  be. 

In  using  the  instrument,  it  is  pushed  into  the  cylinder,  dial 
first,  from  the  head  or  compression  end,  supposing,  of  course, 
that  the  cylinder  head  is  detachable.  By  the  time  the  rear 
point  engages  with  the  cylinder  bore,  the  front  points  and  the 
dial  gage  anvil  are  approximately  at  the  point  of  furthermost 
travel  of  the  piston.  With  the  aid  of  an  electric  flashlight  the 
operator  or  inspector  may  easily  watch  the  variations  In 
cylinder  diameter.  The  instrument  should  be  shoved 
through  the  cylinder  slowly,  care  being  taken  to  have  all 
three  points  bearing  on  the  cylinder  bore.  If  it  is  desired 
to  use  the  instrument  as  a  micrometer,  this  can  be  done  by 
setting  the  pointer  at  zero  in  a  ring  gage  of  the  standard 
size  desired.  The  indicator  itself  is  not  an  especially  ex- 
pensive instrument,  and  ordinary  tool-room  care  in  ma- 
chining the  small  casting  and  setting  the  hardened  buttons 
gives  an  extremely  accurate  and  comparatively  inexpensive 
cylinder  gage. 

Charles  City,  Iowa.  H.  E.  McCbat 


DRAWING  PAPER    CUTTER 

The  cutter  here  described  was  designed  for  cutting 
blueprint  paper,  and  the  cabinet  in  the  table  just  behind  the 
cutter  holds   two   100-yard   rolls.     The   paper   passes   through 
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Bench   and   Cutter   arranged   for   cutting  Drawing  and   Blueprint   Paper 

two  slots  in  the  top  of  the  table  and  then  under  the  knife. 
The  top  of  the  table  is  marked  off  for  various  standard  sizes 
of  sheets,  and  thus  the  cutting  of  the  paper  is  facilitated. 

The  same  cutter  is  used  for  cutting  tracing  cloth  and 
drawing  paper  into  sheets  of  standard  size,  the  rolls  of  cloth 
and  paper  being  hung  on  the  wall  just  back  of  the  cutter. 
This  cutter  has  been  in  use  for  about  twelve  years  and  haa 
paid  for  itself  many  times  by  the  saving  of  material.  Where 
there  are  a  number  of  small  sheets  to  be  cut,  the  work  can 
be  facilitated  by  handling  from  three  to  eight  large  sheets  at 
a  time,  depending  upon  the  weight  of  the  paper. 

Salem,  Ohio.  H.  W.  Wei.sgebbeb 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


ON  OILING  TAPS  "WHEN  TAPPING  CAST  IRON 

H.  A.— Some  of  the  nun  in  our  shop  use  oil  when  tapping 
soft  gray  iron,  and  some  do  not;  the  latter  say  that  it  is  of 
no  special  benefit  and.  in  fact,  claim  that  it  is  detrimental 
to  the  tap.  Please  advise  me  as  to  what  is  the  best  practice 
in  regard  to  lubricating  the  tools  when  tapping,  reaming  or 
drilling  soft  gray  iron. 

A. — We  advise  the  use  of  a  few  drops  of  machine  oil  on 
the  tap  at  each  tapping  and  the  same  on  a  reamer  for  each 
hole  reamed,  but  no  oil  for  drilling.  A  few  drops  of  oil 
when  tapping  or  reaming  lubricate  the  teeth  slightly  without 
making  an  abrasive  mixture  with  the  cuttings.  A  flood  of 
oil  is  detrimental  either  for  tapping  or  reaming,  and  should 
never  be  used. 


METRIC    DRAWINGS 

C.  M.  C. — I  am  about  to  make  drawings  for  a  number  of 
machines  to  be  built  in  Europe  under  the  metric  system. 
What  is  the  practice  in  making  metric  drawings  as  regards 
scales,  dimensions,  etc? 

A. — The  custom  when  making  drawings  to  metric  measure- 
ments is  to  express  all  measurements  in  millimeters.  The 
reason  for  not  expressing  the  dimensions  in  decimeters  or 
meters  is  tho  possibility  of  mistakes  due  to  misplacing 
decimal  points.  No  matter  what  the  dimension  is  on  a  draw- 
ing showing  machinery  or  machinery  parts,  the  dimension 
is  expressed  in  millimeters.  This  often  means  numbers  of 
five  figures  but  the  rule  is  invariable.  The  practice  as  re- 
gards scales  is  to  use  full,  1/5  and  1/10  scales;  it  necessary, 
1/20,  1/50  and  1/100  scales  may  be  used,  but  %,  H,  %  and 
other  binary  division  scales  are  not  recommended. 


TRUING  FILES  WITH  ACID 

J.  A.  J. — The  slide  valve  of  the  air  brake  triple  valve  oper- 
ates in  a  brass  bushing  on  a  flat  seat  about  four  inches  long. 
The  bearing  becomes  worn  in  service,  and  being  in  a  circu- 
lar cavity,  it  is  usually  trued  with  files.  A  bastard  file  is  used 
first,  following  with  a  smooth  mill  file  to  finish.  The  files 
used  range  from  %  to  1  inch  square,  and  are  provided  with 
safe  edges.  Occasionally  a  new  file  is  found  that  will  not  file 
true,  owing  to  irregularities  of  the  teeth.  I  have  heard  that 
the  air  brake  manufacturers  have  a  process  of  truing  their 
files  with  acid,  which  is  kept  a  trade  secret.  The  process 
removes  the  tops  of  the  high  teeth,  making  the  cutting  faces 
of  the  file  flat  and  uniform.  Can  you  give  me  any  informa- 
tion on  the  method  employed  for  truing  files  by  the  acid 
process? 

Any  reader  having  knowledge  of  a  practicable  method  of 
correcting  the  irregularities  of  files  so  as  to  make  thorn  suit- 
able for  work  of  this  sort  will  confer  a  favor  by  communicat- 
ing with  the  editor. 


MAKING  W^OVEN  BED-SPRINGS 

F.  O. — Can  you  tell  me  how  the  so-called  woven  wire  bed- 
sprtngs  are  made? 

A. — The  bed-springs  composed  of  Interlaced  helical  springs 
are  "woven"  with  a  small  wlre-colling  machine  of  the  pro- 
Jfctifin  or  extrusion  type.  The  helical  coil  is  formed  by 
.•■booting  the  wire  through  a  spiral  die  nl  the  rate  of  800  tovl 
per  mlnule,  the  wire  being  driven  by  a  pair  of  rolls  which 
arc  started  by  the  operator  but  which  stop  driving  auto- 
matically when  the  rcciuislte  length  of  coil  is  formed.  Tho 
operator  cuts  off  the  coll  with  a  pair  of  wire  nippers,  and 
then  sets  the  coll  Just  formed  so  that  the  next  one  projected 
will  Interlace  with  It  as  It  in  formed.  The  operation  Is  n  very 
pretty  one,  the  coll  being  formed  and  projected  .so  rapidly 
(hat  the  eye  can  hardly  follow  It  ns  it  Interlaces  with  the 
coll  previously  made.  When  weaving  the  edges  of  the  bed- 
spring,  a  number  of  colls  are  formed  in  porallel  without  Inter- 
lacing. When  doing  this,  the  operator  does  not  shift  the 
position  of  the  coll  previously  formed  hut  allows  the  next  one 
to  rim  in  with  It  ami  so  on  until  the  recjulreil  number  to 
form  the  e.lee  h.ivr  h. .  n    'woven"  in   parallel. 


POW^ER  REQUIRED   TO   CUP   A    36-INCH 
TANK  HEAD 

E.  P.  H. — What  pressure  is  required  to  flange  a  i^-inch 
steel  plate  forming  a  cup  36  inches  outside  diameter  and  3 
inches  deep,  the  interior  radius  at  the  corner  being  lo  inch? 

Answered  by  Otto  S.  Beyer.  Toledo.  Ohlo- 

A  pressure  of  from  1250  to  1500  tons  must  be  exerted  by 
the  press  when  performing  the  work  cold,  provided  the 
yield  point  of  the  material  is  within  40,000  pounds  per  square 
inch,  but  if  the  plates  are  heated,  the  work  may  be  performed 
at  considerably  less  pressure.  If  the  plates  are  heated  to  a 
temperature  of  1375  degrees  F. — a  temperature  at  which  scale 
does  not  form — the  pressure  required,  will  be  only  20 
per  cent  of  the  pressure  required  when  the  plate  is  cold, 
or  250  to  300  tons;  it  will  be  only  7 14  to  10  per  cent  of  that 
required  for  forming  the  cup  cold  if  the  plates  are  heated  to 


-36  DJA.- 
-  35  DIA.- 


KM^ 


-X- 


PIECE  AFTER   FLANGING 


Flanged   Tank   Head   36  inches   Diameter 

a  white  heat — a  temperature  in  the  neighborhood  of  2000 
degrees  F.  A  mechanical  pre.-is  for  doing  the  work  cold 
should  be  a  twin-gear  drive  double-crank  press  with  a  shaft 
diameter  of,  say,  17  inches.  I  would  estimate  the  weight  of 
the  press  to  be  between  275,000  and  300,000  pounds.  In  this 
connection,  would  say  that  up  to  within  a  few  years  ago,  tank 
heads  of  the  kind  and  size  described  were  generally  formed 
by  hydraulic  presses,  the  work  being  done  hot.  In  later 
years,  however,  the  mechanical  pre.ss  with  its  positively  con- 
trolled punch  and  greater  production  capacity  and  minimum 
maintenance  cost  of  machine  and  dies  has  supplanted  hy- 
draulic machinery  generally. 

*     *     * 

TEN  SAFETY  COMMANDMENTS* 

1.  Thou  Shalt  have  no  thoughts  other  than  those  of  thy 
work. 

2.  Thou  shalt  take  no  unnecessary  risks,  nor  try  to  show  off, 
nor  play  practical  Jokes,  for  by  thy  carelessness  thou  mayest 
do  Injury  which  will  have  effect  unto  the  third  or  fourth 
generation. 

3.  Thou  shalt  not  swear  nor  lose  thy  temper  whin  things 
do  not  come  just  right. 

4.  Thou  shalt  not  clean  machinery  while  it  Is  In  motion. 

5.  ReniembcT  that  thou  art  not  the  only  one  on  the  job, 
and  that  other  lives  are  just  as  Important  as  thine  own. 

fi.  Honor  thy  job  as  thyself,  that  thy  days  may  be  long  In 
employment. 

7.  Thou  shalt  not  watch  thy  neighbor's  work,  but  attend 
lo  thine  own. 

8.  Thou  shalt  not  let  the  sleeves  of  thy  shirt  hang  loose 
nor  leave  the  flaps  of  thine  coat  unbuttoned,  as  they  may  get 
caught  In  the  machinery. 

9.  Thou  shalt  not  throw  matches  or  greasy  waste  on  the 
floor,  nor  scatter  oil  around  bearings,  as  a  dirty  worker  Is  a 
cliinmy  worker,and  a  clumsy  worker  Is  a  menace  to  his  fellows. 

10.  Thou  shalt  not  interfere  with  the  switches,  nor  the  en- 
gines, nor  anything  else  that  thou  art  told  Is  dangerous. 

•  Kmm    "The   Amerlmn   Drop   Torfer." 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL- WORKING    MACHINERY    AND    TOOLS 


NEW  BRITAIN  SIX-SPINDLE  AUTOMATIC 
SCREW  MACHINE 

The  single-spindle  automatic  screw  machiuc  was  developed 
to  secure  a  greater  production  of  screws  and  relatively  small 
turned  parts  than   could  be  obtained   with  the  engine  lathe; 


Fig.    1.     Front   View   of   New   Britain   Six-spindle   Automatic    Screw  Machine 

and  in  order  to  increase  the  output  of  such  products  ov5r 
that  obtained  from  the  single-spindle  automatic  screw  ma- 
chine, multiple-spindle  "automatics"  were  designed  with  four 
and  five  spindles.  The  result  was  that  the  production  of  one 
machine  was  increased,  as  four  or  five  operations  could  be 
done  in  the  time  formerly  required  for  one.  The  New  Britain 
Machine  Co.,  64  Bigelow  St.,  New  Britain,  Conn.,  has  now 
perfected  a  six-spindle  machine  that  permits  nine  operations 
(including  the  cross-slide  tools)  to  be  simultaneously  per- 
formed on  six  pieces;  and  it  is  believed  that  this  is  the 
first  six-spindle  automatic  screw  machine  ever  placed  on 
the  market.  A  front  view  of  this  machine  is  illustrated 
in  Fig.  1;  Fig.  2  shows  a  rear  view  of  the  same  machine 
equipped  with  motor  drive;  and  in  Fig.  3  the  machine  is 
shown  from  the  spindle  end.  Before  going  into  a  detailed  de- 
scription of  the  machine,  an  outline  of  its  principal  features 
may  be  of  interest.  Of  course,  the  chief  distinguishing 
feature  is  the  provision  of  six  working  spindles.  It  is  obvious 
that  with  six  spindles  and  the  cross-slides,  pieces  may  be  pro- 
duced that  require  as  many  as  nine  operations;  and  long  drill- 
ing or  turning  operations  may  be  freely  sub-divided. 

In  designing  this  machine  particular  attention  was  paid  to 
the  development  of  a  heavy  base  and  frame  that  would  be  of 
sufiicient  rigidity  to  allow 
heavy  cuts  and  coarse  feeds  to 
be  taken.  Another  important 
feat.ure  is  that  a  ball  thrust 
bearing  is  fitted  on  each  spin- 
dle, which  greatly  reduces  the 
amount  of  power  required  for 
driving  the  spindles  under  the 
action  of  the  end-working  tools. 
It  is  claimed  that  the  provision 
of  these  ball  thrust  bearings 
reduces  the  power  required  to 
drive  the  spindles  fully  30  per 
cent.  The  direction  of  spindle 
rotation  is  counter-clockwise, 
thus  permitting  the  employ- 
ment of  standard  tools,  no  left- 


hand  cutting  tools  being  required.  Irrespective  of  the  spindle 
speed,  the  spindle  carrier  is  indexed  at  a  constant  speed  in 
every  case.  Another  important  feature  is  the  method  of  driv- 
ing the  threading  spindle  independently  of  the  other  spindles. 
By  means  of  change-gears  the  speed  of  the  threading  spindle 
can  be  varied  to  suit  the  particular  part  that  is  being  threaded, 
and  left-hand  threads  may  be  cut.  The 
threading  mechanism  operates  inde- 
pendently of  the  tool-slide,  and  the 
die  is  run  on  and  off  the  work  at  the 
same  time  that  the  turning  tools  are  in 
operation. 

The   Drive 
Fig.  4  shows  a  layout  of  the  different 
drives    which    transmit    power    to    the 
main    shaft,   cam-shaft,    indexing   shaft, 
threading  shaft,  and  spindles.     In  order 
that  these  drives  may  be  readily  under- 
stood,   reference    letters    are    used,    cor- 
responding   letters    denoting    the    same 
parts.     The   driving  shaft  is   shown   at 
the   extreme   right   in   Fig.   5,   and  this 
shaft  runs  at  constant  speed.     In  Fig.  4 
the  driving  shaft  is  shown  with  the  gear 
covers   removed.     At  the   left-hand  end 
of  the  driving  shaft  there  is  a  helical 
gear    A    that    transmits    motion    to    the 
main  shaft  B  through  a  helical  gear  C. 
The    main    shaft    passes    through    the 
tool-slide    and     spindle    carrier,    and     at    its    extreme    left- 
hand  end  carries  a  gear  D  whose  function  it  is  to  rotate  the 
six  spindles  through  gears  E.     (See  also  Fig.  6.)     The  drive 
is    carried    from    the    main    shaft    to    the    cam-shaft    through 
a  small  pinion  F  on  the  main  shaft,  that  meshes  with  gear  G 
on  the  feed-shaft.     (See  also  Fig.  4.)     This  feed-shaft  carries 
a  pinion  H  that  meshes  with  an  internal  gear  on  the  feed-cam 
/.    Rotation   is   carried   to   the   cam-shaft   J  through   change- 
gears  from  the  end  of  the  feed-shaft,  and  these  gears  may  be 
changed    to    secure    any    required    speed    for    the    cam-shaft. 
The  drive  to  the  indexing  shaft  is  taken  direct  from  the  drive- 
shaft  to  the  index  drive-shaft  K  through  spur  gearing.     The 
index    shaft    is    in    two    sections,    the    forward    section   being 
marked  L  and  the  rear  section  M  in  Fig.  5.      (See  also  Figs. 
2  and  3.)     The  forward  half  rotates  continuously,  but  at  the 
time  of  indexing  a  clutch  connects  it  with  the  rear  section  M 
and  the  indexing  is  done  through  spur  gearing  and  a  Geneva 
motion  that  will  be  described  later.     Power  is  carried  to  the 
threading  shaft  N  (see  Figs.  2,  3  and  5)   through  spur  gear- 
ing direct  from  the  main  shaft.     At  the  left-hand  end  of  the 
threading  shaft  is  a  spur  gear  that  is  thrown  into  mesh  with 


Fig.    2. 


View    of    Machine    equipped    with    Individual    Elcctri 


752 


MACHINERY 


May,  1915 


the  driving  gear  on  the  threading  spindle  tor  pcrtorming  the 
threading  operation. 

Spindle  Construction 

Fig.  7  shows  a  cross-section  through  one  of  the  six  spindles 
and  its  bearings.  Referring  to  this  illustration,  one  of  the 
long  taper  bronze  bearings  in  which  the  spindles  are  mounted 
is  shown  at  0.  These  bearings  are  ground  and  may  be  ad- 
justed for  wear  by  drawing  them  into  their  sleeves  with  the 
threaded  nuts  P.  All  the  spindle  thrust  is  taken  upon  the 
ball  thrust  bearings  Q  that  are  set  into  the  frame  of  the 
spindle  carrier,  and  receive  the  thrust  of  the  rotating  spin- 
dles. The  collet  chucks,  one  of  which  is  shown  at  R,  are 
closed  on  the  "push-in"  principle,  being  forced  into  sleeves 
on  the  noses  of  the  spindles.  The  usual  mechanism  for  clos- 
ing the  chucks  is  present  in  the  form  of  fingers  S  that  are 
oscillated  and  throw  the  chucks  forward  into  the  sleeves. 
These  fingers  are  operated  by  clutches;  and  the  manner  of 
operation  will  be  described  later.  The  stock  tubes  T  are  also 
of  the  usual  type,  and-  the  work  is  seized  by  the  spring  jaws 
on  the  chuck-end  of  the  stock  tubes.  The  stock  tubes  are  ad- 
vanced by  the  cam  mechanism,  which  will  also  be  described 
later,  this  mechanism  acting  through  the  sleeve  that  may  be 
seen  on  the  extreme  left-hand  end  of  the  stock  tube. 

The   spindles   themselves  are  of  liberal   diameter   and   are 


Fig.    3.     View   of   Machine    from   Spindle   End 

hammer-forged  from  chrome-nirkcl  steol,  after  which  they  are 
heat-treated  and  ground.  Lubricant  is  carried  to  the  spindle 
hearing.s  through  ports  f  in  the  spindle  carrier;  these  ports 
carry  sight-feed  oil  reaervoir.s,  as  shown  in  Figs.  1  and  2,  and 
oil  la  conveyed  down  into  the  spindle  hearings  at  each  Index- 
ing. The  spindle  carrier  has  its  bearings  in  the  housing  at 
V.  the  bearings  being  of  cast  Iron.  The  main  shaft  of  the 
machine  la  indicated  at  B,  and  transmits  power  to  the  spin- 
dles through  helical  gear  D  that  meshes  with  gears  K  on 
the  spindles.  (Sep  Fig.  5.)  The  spur  gears  H'  are  for  the 
purpose  of  driving  the  spindles  when  In  operation  for  thread- 
ing, the  gear  U'  being  slidahly  keyed  to  the  splndle.i.  At  all 
times  except  when  the  spindles  arc  in  the  threading  position, 
these  gears  W  are  kept  thrust  Into  a  taper  .seal  In  the  gears 
E.  and  the  spindles  are  driven  by  the  gear  D.  This  friction 
Is  maintiiined  by  fingrrs  .V  that  are  operated  by  clutches  and 
yokes.  At  the  time  of  threading,  the  elutehea  are  cam- 
operated  80  as  to  release  fingers  X.  and  the  friction  drive  be- 
tween gears  W  and  K  Is  broken;  thus  at  this  time  the  spin 
dies  are  not  driven  by  the  driving  gear  /».  as  gears  E  slip 
frifly  under  Its  action,  because  Its  connection  with  gear  W  Is 
brokpn.  For  threading,  therefore.  It  Is  evident  that  gears  IV. 
operated    by    a    special    driving    mechnnlam    to    be    described 
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and  cam-shaft,  as  illustrated  in  Fig.  5. 
The  Tool-slide 
Fig.  8  shows  the  operation  of  the  tool-slide  to  best  ad- 
vantage. Here  also  may  be  seen  the  arrangement  of  the  six 
spindles,  and,  of  course,  there  are  six  corresponding  tool 
holding  positions  on  the  tool-slide,  which  is  illustrated  at  a. 
Attention  is  called  to  the  fact  that  the  tool-slide  is  supported' 
in  extremely  long  bearings  and  that  these  bearings  support 
the  slide  centrally  from  both  sides  so  that  there  is  no  cramp- 
ing action  in  its  movement.  While  the  main  shaft  B  passes 
through  a  bronze  bushing  in  the  tool-slide,  it  receives  none 
of  the  weight  of  the  slide.  There  is  no  overhanging  of  the 
tool-slide  in  its  bearings  at  any  time  during  its  movement. 
Fig.  4  gives  the  best  idea  of  the  operation  of  the  tool-slide 
which,  of  course,  is  through  the  cam-drum  /.  Upon  this  drum 
arc  placed  the  cams  that  govern  the  operation  of  the  slide 
and  they  act  through  a  stud  on  the  lower  part  of  the  tool- 
slide  that  is  not  visible  in  the  illustration.  The  cam-drum  is 
kept  free  from  hack-lash  by  a  hardened  steel  roll  6  supported 
from  the  frame,  that  runs  against  the  right-hand  edge  of  the 
drum. 

As  previously  mentioned,  the  cam-drum  is  driven  by  an  In- 
ti-rnal  gear  and  pinion  shown  at  //  in  Fig.  5;  and  within  the 
cam-drum  in  Fig.  4  may  be  seen  the  internal  teeth  with  which 
the  pinion  meshes.  This  requires  less  power  than  would  be 
the  case  If  the  power  were  transmitted  to  the  cam-shaft 
direct,  and  the  gear  tooth  action  is  better.  A  stud  c  carries 
a  bevel  pinion  that  meshes  with  a  corresponding  bevel  gear 
on  the  feed-shaft  which  carries  the  small  pinion  U;  and  thus 
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means  are  present  for  turning  the  cam-drum  by  hand  when 
setting  up  the  machine.  A  hand  lever  on  stud  A  operates  a 
clutch  for  disengaging  the  cam-shaft  at  any  desired  time,  thus 
stopping  the  action  of  the  tools.  This  clutch  may  also  be 
thrown  out  from  the  rear  of  the  machine.  Attention  is  called 
to  the  fact  that  a  laminated  cam  is  made  use  of  on  the  feed 
drum.  This  is  a  patented  cam  construction,  in  which  the 
cam  strip  is  composed  of  three  leaves,  which  permits  of  the 
adjusting  of  one  cam  to  any  length  of  work  within  the  capacity 
of  the  machine.  An  edge  view  of  one  of  these  laminated 
cams  may  be  seen  at  e  in  Fig.  4.  In  order  to  save  the 
laminated  cam  the  shock  of  commencing  its  work,  a  solid 
block  is  placed  on  the  drum  ahead  of  it  to  take  the  shock  of 
starting. 

The  Indexing  Mechanism 
The  indexing  of  this  machine  is  done  at  constant  speed, 
irrespective  of  the  speed  of  the  main  shaft  or  cam-shaft. 
When  the  indexing  of  a  screw  machine  is  done  from  the  cam- 
shaft, the  indexing  motion  is  performed  in  a  definite  ratio 
to  that  of  the  other  movements  emanating  from  the  cam-shaft. 
In  the  case  of  a  very  short  job  of  turning,  requiring  say  about 
ten  seconds,  the  movements  of  the  machine  take  place  rapidly 
and  the  indexing  is  done  at  a  correspondingly  high  speed. 
If,  on  the  other  hand,  the  job  is  a  slow  and  difficult  one,  the 
indexing  is  also  done  very  slowly  in  proportion.  The  index- 
ing of  the  New  Britain  six-spindle  machine  takes  place  at  a 
constant  speed  without  regard  to  the  length  of  the  job  on 
the  machine.  Referring  to  Pig.  5,  it  will  be  seen  that  there 
is  no  connection  with  the  cam-shaft  for  indexing.  By  look- 
ing at  this  illustration  in  connection  with  Fig.  2,  the  method 
of  indexing  may  be  readily  followed.  As  has  been  explained, 
the  index  shaft  is  in  two  sections — ^the  forward  section  L 
that  revolves  continuously,  and  the  rear  section  M  that  re- 
volves only  at  the  time  of  indexing.  A  clutch  connects  the 
two  sections  of  the  indexing  shaft;  and  at  each  revolution  of 
the  cam-drum  this  clutch  is  tripped  by  the  small  edge  cam  /, 
Pig.  5.  When  the  clutch  is  tripped,  and  the  rear  index  shaft 
is  caused  to  turn,  gear  g  turns  gear  ?i  through  exactly  one- 
half  revolution,  because  gear  g  is  just  one-half  the  diameter 
of  gear  ft. 


Diametrically  opposite  each  other  on  the  side  of  gear  ft 
are  two  studs  that  operate  the  Geneva  gear  i  which  may  be 
more  clearly  shown  in  the  front  view,  Fig.  1,  and  also  in  Fig. 
8.  This  gear  is  supported,  but  not  driven,  by  the  cam-shaft. 
The  operation  of  the  stud  in  the  slot  in  the  Geneva  gear  turns 
it  exactly  one-sixth  of  a  revolution,  and  as  this  gear  i  is  in 
mesh  with  the  gear  fc  of  the  spindle  carrier  (see  Fig.  6) 
which  is  of  the  same  diameter,  the  spindle  carrier  is  also 
turned  one-sixth  of  a  revolution.  Just  previous  to  the  index- 
ing, a  cam  and  cam-lever  operated  from  the  cam-shaft  with- 
draw the  locking  bolt  shown  at  j  in  Fig.  2.  This  is  a  wide 
heavy  key  that  is  normally  kept  in  contact  with  the  spindle 
carrier  by  spring  pressure,  engaging  in  one  of  the  six  slots 
equally  spaced  about  the  circumference  of  the  spindle  carrier. 
The  cam  releases  the  key  so  that  when  the  spindle  carrier  has 
turned  far  enough  to  engage  the  locking  bolt,  it  shoots  into 
place  and  holds  the  spindle  carrier  until  the  time  of  next  in- 
dexing. It  is  claimed  that  the  Geneva  motion  is  particularly 
adaptable  to  indexing  mechanisms  in  that  the  starting  motion 
is  slow,  gradually  accelerating  and  then  diminishing  at  the 
end  of  the  motion. 

"The  Cross-slide 

The  cross  or  forming  slides  of  this  machine  are  three  in 
number,  operating  on  the  second,  third,  and  sixth  spindles. 
Provision  has  also  been  made  for  adding  a  cross-slide  to  the 
fourth  spindle  if  the  work  to  be  performed  requires  it.     Fig. 


Tie.  8.  Illustration  of  how  Tool-slide  operates 
8  clearly  ilhistrates  the  second  and  third  spindle  cross-slides, 
and  their  operation  takes  place  by  means  of  cam-levers  oper- 
ating from  plate-cams  on  the  cam-shaft.  The  rear  cross-slide 
may  be  readily  seen  in  Fig.  2,  and  is  used  principally  for 
cutting  oft.  The  stock-feeding  and  chuck-closing  operations 
are  performed  from  the  cam-drum  at  the  extreme  end  of  the 
cam-shaft.  This  operates  on  the  clutches  that  feed  the  stock 
and  close  the  chuck  on  the  spindle  in  the  first  or  lowest 
position,  which  is  just  above  the  top  surface  of  the  cam,  as 
may  be  seen  in  Fig.  2. 

The  Threadlngr  Spindle 
The    method    of   performing    threading    operations    on    this 
screw  machine  is  somewhat  different  from  the  practice  with 


Fig.   7.     Cross-sectional   View   of    One    of    the   Six    Spindles   of    Now  Britain  Automatic  Screw  HachiJle 
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Fig.    9.     Example    of   a   Job    done    o 

Other  types  of  machines.  Figs.  2,  3  and  5  illustrate  this  part 
of  the  machine  to  advantage.  The  threading  shaft  is  shown 
at  iV  and  rotation  is  carried  to  it  as  has  been  explained  in 
connection  with  Fig.  5.  This  shaft  is  mounted  at  the  left- 
hand  end,  as  viewed  in  Fig.  2,  in  a  floating  bearing  that  per- 
mits the  entire  shaft  to  be  oscillated,  thus  allowing  the  gear  I 
on  the  opposite  end  to  be  thrown  into  or  out  of  mesh  with 
the  spindle  gear  W  when  actuated  by  lever  m  that  is  guided 
by  a  cam  on  the  cam-shaft.  The  operation  of  this  threading 
shaft  is  as  follows:  Just  before  the  spindle  carrier  is  indexed, 
the  threading  shaft  and  its  gear  are  thrown  away  from  the 
spindle  to  give  the  spindle  carrier  a  clear  path  for  indexing. 
As  soon  as  the  locking  bolt  has  shot  into  place,  a  rise  on  the 
cam  that  governs  lever  m  carries  this  lever  back  into  its  inner 
position  with  the  gear  in  mesh  with  the  gear  W  on  the  spindle 
at  the  threading  position. 

Simultaneously  with  this  action  lever  n  is  operated  by  the 
cam  on  the  cam-shaft  and  operates  the  spindle  clutch  that  re- 
leases the  spindle  driving  gear  K  from  contact  with  the  gear 
W  that  is  now  in  mesh  with  the  gear  I  on  the  threading  spin- 
dle. By  this  means  the  spindle  is  operated  at  the  correct 
threading  speed.  Before  the  indexing  takes  place,  the  thread- 
ing shaft  is  again  swung  away  and  gear  I  is  thrown  out  of 
mesh  with  the  spindle  gear.  In  addition  to  lever  n  as  shown 
in  Figs.  2  and  7,  a  brake  lever  0  is  operated  from  the  cam- 
shaft. The  upper  end  of  this  lever  is  fitted  with  a  fiber 
plug  and  its  function  is  to  bear  against  the  spindle  and  retard 
rotation  just  before  the  threading  shaft  gear  I  goes  into 
mesh  with  the  spindle  gear.  On  the  left-hand  end  of  the 
threading  spindle  is  a  reversing  shaft  by  means  of  which 
a  left-hand  rotation  may  be  given  the  shaft  when  left-hand 
threads  are  to  be  cut.  These  reversing  gears  may  be  seen 
at  p  in  Fig.  4,  but  are  omitted  in  Fig.  5.  Fig.  8  shows  the 
threading  die  or  tap-holder  held  on  the  tool-slide.  This  is 
fitted  with  a  pusher-arm  that  presses  against  the  rear  of  the 
holder  to  engage  the  threading  die  or  tap  on  the  work,  after 
which  it  "leads"  itself  on.  Spring  fingers  prevent  the  thread- 
ing die  holder  from  turning  when   in  action. 

Lubrication  for  the  cutting  tools  is  supplied  through  an 
oil  pump  that  is  direct- 
connected  from  the  In- 
dex drive-shaft.  This 
may  be  seen  at  Y 
in  Fig.  2,  and  the  cut- 
ting lubricant  Is  car- 
rie<l  through  piping  to 
the  center  of  the  tool- 
slide.  From  this  point 
internal  passages  in  the 
tool-Hllde  carry  t  h  e 
lubricant  to  the  six  cut- 
ting points,  thus  obviat- 
ing much  visible  piping. 
By  referring  l"  Fig.  .'i, 
which  clearly  shows 
the  shape  of  the  frame 
and  boBC  of  the  ma- 
chine, It  will  be  seen 
that  the  problems  of 
chip  clearance  and  oil 
drainage  ore  well  taken 
rare  of.  Henealh  the 
operating  statlonii,  I  hi' 
l>e<l  1.1  cut  away  at  on 
angle  of  45  degreei!  to 
rondnrt     Ihe     luhrtrnni 


Britain    Six-spinille    Machine 

and  chips  to  the  base.  The  base  is  inclined  to  drain  the  oil 
down  to  the  roar  end  of  the  machine,  from  which  point  it  is 
pumped  out  and  up  to  the  lubricating  point. 

This  machine  may  be  furnished  with  either  belt  or  motor 
drive,  and  is  built  in  four  sizes,  namely,  %  inch  by  3% 
inches,  weighing  4000  pounds;  1  inch  by  .5  inches,  weighing 
.'>G00  pounds;  l''i  inch  by  7  inches,  weighing  10,200  pounds; 
and  2Vj  inches  by  9'/2  inches,  weighing  1G,000  pounds.  Fig. 
9  shows  the  sequence  of  operations  in  making  a  screw  ma- 
chine product,  and  clearly  indicates  the  advantages  of  the  ma- 
chine. This  part  would  be  difficult  to  produce  on  a  machine 
having  less  than  six  spindles.  The  first  operation  of  feeding 
the  stock  at  the  first  spindle  position  is  not  shown.  At  the 
second  position  the  piece  is  rough-formed  and  the  large  hole 
drilled.  At  the  third  position  the  piece  is  finish-formed, 
hollow-milled  and  the  tap  hole  is  drille<I.  At  the  fourth 
position,  the  tap  hole  is  recessed.  At  the  fifth  position  the 
outside  diameter  is  threaded  and  the  hole  tapped.  Then  at 
the  sixth  and  last  position,  the  small  hole  is  drilled,  the  end 
faced  and  the  piece  cut  oft  complete. 


BERTSCH   GATE   SHEAR 

A  recent  i)r()diict  of  Bert.sch  &  Co.,  {'ambiidge  City,  Ind.. 
consists  of  the  heavy  gate  shear  which  is  illustrated  and 
described  herewith.  This  machine  has  72-inch  blades  and 
capacity  for  cutting  lV4-inch  plates  the  full  width  of  the 
machine.  In  order  to  stand  up  under  this  severe  service  the 
construction  is  made  exceptionally  heavy.  The  housings  are 
supported  by  a  cross-tie  at  the  rear  of  tho  gate  and  another 
cross-tie  overhead.  The  press  is  equipped  with  a  toggle- 
joint  automatic  clutch,  the  action  of  which  is  positive  and 
noiseless.  The  toggle-joint  principle  increases  the  engaging 
pressure,  thereby  insuring  a  full  contact  of  the  Jaws.  The 
clutch  is  disengaged  by  means  of  a  hardened  steel  roller 
which  runs  on  a  renewable  cast  steel  switch  ring  or  sleeve. 


DIAMOND  SHEAR  GRINDING  MACHINE 

The  Diamond  Machine  Co.,  Providence,  R.  I.,  has  recently 

completed  two  of  what 
are  believed  to  be 
the  heaviest  shear- 
blade  grinding  ma- 
chines that  have  ever 
been  built.  Those  ma- 
chines weigh  about  10 
tons  each;  the  length  of 
the  beds  Is  24  feet,  the 
operating  space  47  Vj 
feet,  and  the  capacity 
for  grinding  shear 
blades  up  to  180  inches 
in  length.  The  knife  bar 
is  designed  with  bear- 
ings at  intervals  of  2>Xj 
fe<>t,  which  rest  on  bab- 
bitted  supports,  the 
thrust  of  the  grinding 
wheel  being  adequately 
supported  In  this  way. 
The  bar  is  adjusted  to 
the  required  angle  by 
means  of  a  worm  which 
Is  operated  by  a  hand- 
wheel  ;  and  by  remov- 
Hravy  lint"  shMir  '"K   <'>c   kulfc  bar,  the 
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Fig,   1.     Diamond  Shear-blade   Grinding  Machine,  said  to  be  the  Largest  Grinder  of  its  Kind 


machine  is  made  applicable  for  face  grinding  through  a 
vertical  limit  of  24  inches  and  a  horizontal  limit  of  ISO  inches. 
In  this  way  the  machine  may  be  used  for  face  grinding  opera- 
tions when  there  is  no  knife  grinding  to  be  done. 

The  machine  is  similar  to  the  heavy  face  grinding  ma- 
chine built  by  the  Diamond  Machine  Co.  The  patented  rear 
control  is  employed,  by  means  of  which  the  operator  is  enabled 
to  handle  all  levers  from 
the  rear,  which  is  the  po- 
sition from  which  he  can 
most  advantageously  watch 
the  progress  of  the  grind- 
ing operation.  Front  con- 
trol is  also  provided  for 
use  in  setting  up.  The 
table  is  shifted  by  a  sys- 
tem where  the  dogs  merely 
remove  a  stop,  thus  allow- 
ing the  shifting  mech- 
anism to  come  into  play. 
This  method  insures  posi- 
tive and  quiet  operation. 
The  spindle  is  of  large 
diameter  and  carried  in 
long  phosphor-bronze  ring- 
oiling  bearings.  The  ma- 
chine     is      self-contained, 

being  driven  from  a  single  motor  connected  by  gears  or  a 
chain  drive.  A  vertical  spindle  pump  with  all  bearings  above 
the  water  level,  as  shown  in  the  illustration  Fig.  3,  provides 
the  required  amount  of  water,  and  the  guards  are  designed  to 
effectively  prevent  water  being  thrown  onto  the  floor,  the 
water  being  returned  to  the  settling  tank. 


WOODS  BORING   AND   GRINDING 
ATTACHMENT 

For  use  in  garages  and  machine  shops  which  handle  auto- 
mobile repair  work,  the  Woods  Engineering  Co.,  Alliance, 
Ohio,  has  developed  a  boring  and  grinding  attachment  for 
use   on   the   milling   machine   or   lathe.     This   attachment   is 


Fig. 


End    Vien 


of    Diamond    Shear-blade    Grinding   Machine,    showing   Arrangement    of    Drive 
and    Hear    Operating    Mechanism 

Intended   for   use   in   reboring  and   grinding  scored   or   worn 
automobile  cylinders  and  other  work  of  a  similar  character. 
The  attachment  without  the  countershaft  is  shown  in  Fig.  1, 
and  Fig.   2   shows  it  set  up  on  a  No.   3  Kempsmith  milling 
machine.     The  range  of  the  attachment  is  for  grinding  holes 
from  2%  inches  in  diameter  up,  and  11  inches  in  depth.     It 
is   provided   with   a  2-inch 
eccentric    micrometer    ad- 
justment,   and    a    2%-inch 
and  a  3iA-inch  wheel  will 
grind    all    holes    with    di- 
ameters frcm  21^  inches  up 
to    5%    inches;    larger    di- 
ameters   require    corre- 
spondingly larger  grinding 
wheels. 

The  spindle  of  the  at- 
tachment is  mounted  in 
double-row  S.  K.  F.  an- 
nular ball  bearings  which 
are  provided  with  means 
for  excluding  grit  and  re- 
taining the  lubricant  in 
the  bearing.  The  driving 
shaft  also  runs  in  ball 
bearings.  Where  it  Is 
feasible  to  do  so,  the 
countershaft  is  mounted  on 


Fig.    3.     Rear    View    of    Diamond    Grinder    showing    Arrangement    of   Settling  Tank   and   Fu 
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Tig.   1.     Woods   Boring  and    Grinding  AttftchmeDt   without   Countershaft 

the  over-arm  of  the  milling  machine  as  shown  in  Fig.  2;  and 
when  mounted  in  this  way  the  countershaft  is  provided  with 
adjustment  for  maintaining  the  required  belt  tension.  The 
entire  attachment  can  be  set  up  or  removed  in  a  very  short 


Tig. 


■Woods  Borinr  and    GHndinp  Attachment   set   up 
No.    3    Kempsmith    Miller 


time.  When  used  on  a  lathe  the  countershaft  is  mounted 
overhead  and  the  angle  plates  on  which  the  cylinder  is  held 
are  carried  on  a  sliding  base  fastened  to  the  lathe  carriage. 
A  vertical  and  longitudinal  movement  are  pravided  to  facili- 
tate setting. 

When  a  cylinder  is  so  badly  scored  that  it  is  necessary  to 
bore  it  before  grinding,  a  boring  head  is  provided  for  use 
on  the  attachment  in  place  of  the  emery  wheel.  The  change 
from  the  boring  head  to  the  grinding  wheel  or  vice  versa 
requires  very  little  time. 


GREENFIELD  INTERNAL  GUIDE  FOR  PIPE 
THREADING   TOOLS 

Fig.  1  shows  an  internal  guide  for  pipe-threading  tools 
which  has  been  developed  by  the  Greenfield  Tap  &  Die  ('or- 
poratton,    Greenfield,    Mass.,    for    guiding    the    die    to    insure 


Fif.    1.        Little    Giant"    Internal    Guide   for   Pipe   Threadinc   Tools 

obtaining  a  straight  thread;  and  Fig.  2  shows  the  trio  pipe- 
threading  die-stock  of  thi.s  company's  manufacture  etiuippod 
with  the  new  guides.  In  atldition  to  serving  as  a  guide,  11 
will  be  seen  that  a  reamer  point  la  provided  which  removes 
the  hurra   from   the   Inside  of  the   pipe  as   the   guide   enters. 


Fif.    t.      OronKolil      Trie"    Pipe  Stork   equipped   with    •'Little   Giant"    Guide 

thuR  pcrformluK  two  operntions  aiinultaneoualy.  The  same 
form  of  guide  la  llttod  to  the  duo  pipe'threadlng  dIealorkH, 
the  pipe-thrending  Bets  for  rfjllng  work,  the  ratrhet  pipe- 
Ihrending  dle-atork  and  the  die-atorks  for  threading  thin 
metal  tubing  whirh  are  inaniifnrtup  il  by  the  CreenHetd  Tap 
A  Die  Corporation. 


STEPHAN   EMERY  WHEEL  DRESSER 

The  C.  H.  Stephan  Mfg.  Co.,  10-11  Mitchell  Bldg.,  Spring- 
field, Ohio,  has  recently  placed  an  emery  wheel  dresser  on 
the  market  in  which  the  abrasive  is  furnished  in  the  form 
of  a  stick.  This  stick  fits  into  a  tube  which  is  made  in  two 
halves  and  held  tightly  in  place  by  three  tapered  sleeves. 
The  arrangement  will  be  readily  understood  by  referring  to 
the  accompanying  illustration  which  shows  the  dresser  with 
the  three  tapered  sleeves  and  one-half  of  the  tube  removed. 
As  the  abrasive  stick  wears  down,  the  tapered  sleeves  may 
be  removed  so  that  only  the  stick  and  the  tube  are  used  up. 


Parts   of  Stephan   Emery  Wheel  Dreiser 

The  po.ssibility  of  using  the  same  handle  and  sleeves  over 
and  over  i.s  the  means  of  effecting  an  economy  in  the  cost  of 
dressers. 

It  will  be  seen  that  the  handle  has  a  small  groove  turned 
about  1  inch  from  the  small  end,  and  each  half  of  the  tube 
is  made  with  a  bead  which  drops  into  this  groove  in  the 
handle.  The  tubes  are  stamped  out  under  a  punch  press  so 
that  they  are  quite  inexpensive.  The  abrasive  stick  is  com- 
posed of  a  cutting  material  practically  as  hard  as  black 
diamond  which  is  carried  by  a  bond  that  is  fused  to  enable 
the  stick  to  be  molde<l  into  the  tapered  form  shown  in  the 
illustration. 


PITTSBURG  LOCK-JOINT  CALIPER 

The  lock-joint  caliper  shown  in  the  accompanying  illustra- 
tion is  a  recent  product  of  the  Pittsburg  Instrument  Co., 
236  Third  Ave.,  Pittsburg,  Pa.  This  tool  is  adapted  for 
general  use,  but  is  particularly  intended  for  calipering  the 
inside   of  chambered   cavities,   reaching  over  flanges  and    for 


PittsburK    Lock-joint    Caliper 

making  other  measurements  of  a  similar  character,  as  the 
locking  device  enables  the  caliper  to  be  removed  from  such 
work  after  which  the  measurement  can  be  taken  in  the  usual 
way.  Further  description  is  unnecessary  to  make  the  use 
of  the  tool  porfiTlly  rlciir  to  any  niorhanic 

REMINGTON  SCREW  LEAD  INDICATOR 

(Considerable  Interest  has  recently  been  taken  In  the  estab- 
lishment of  standard  screw  thread   tolerances,  and  Investlga- 


Remlnirton    Indicator    for    teatlnr    Threaded    Parti 


May,  1915 


MACHINERY 


757 


tioas  which  have  been  conducted  have  shown  that  the  pitch 
or  lead  of  the  thread  is  a  most  important  factor  in  securing 
interchangeability  of  threaded  parts.  For  the  purpose  of 
testing  the  lead  of  a  screw  or  tap,  the  Remington  Tool  & 
Machine  Co.,  Woburn,  Boston,  Mass.,  has  developed  a  screw 
lead  indicator  which  is  shown  in  the  accompanying  illustra- 
tion. The  design  of  this  instrument  will  be  readily  under- 
stood from  the  illustration.  In  this  connection,  it  is  im- 
portant to  know  that  the  hardened  60-degree  points  are 
spaced  either  Y2  or  1  inch  apart  and  that  the  screw-holding 
block  is  milled  to  receive  work  of  various  diameters.  Stand- 
ard plugs  are  provided  with  the  indicator  for  use  in  making 
accurate  settings. 


WEST   HAVEN   UNIVERSAL   HACKSAW- 
FRAMES 

The  Nos.  11  and  14  universal  hacksaw  frames  which  con- 
stitute recent  additions  to  the  line  of  the  West  Haven  Mfg. 
Co.,  New  Haven,  Conn.,  are  illustrated  in  Figs.  1  and  2.  Fig. 
1  shows  the  No.  11  frame  with  automatic  grip  extension, 
which  is  particularly  intended  for  use  out  of  doors  or  in  any 
place  where  the  tool  will  not  receive  the  best  of  care.     The 


Fig.   1.     No.   11  West  Haven  Hacksaw  Frame 

"easy  grip"  handle  is  hollow  so  that  excessive  weight  is 
avoided  and  the  entire  frame  is  sherardized  so  that  it  will 
not  rust.  This  frame  takes  blades  from  8  to  12  inches  in 
length  and  is  made  of  crucible  steel. 

The  No.  14  frame  shown  in  Fig.  2  is  also  provided  with 
the  "easy  grip"  handle.  It  will  be  seen  that  this  frame  is 
quite  similar  to  the  No.  11  style  except  that  it  is  nickel 
pl.Ttert  and  provided   with  a  new  housing  for  the  back  which 


Fig.  2.     No.  14  West  Haven  Hacksaw  Frame 

gives  the  frame  uniform  rigidity  when  using  aU  sizes  of 
blades  from  8  to  12  inches.  The  housing  is  extended  2^4 
inches  from  the  post,  thus  providing  a  "solid-back"  adjust- 
able frame. 


SLOCOMB  BULLET-JACKET  MICROMETER 

The  accompanying  illustration  shows  a  special  micrometer 
developed  by  the  J.  T.  Slocomb  Co.,  Providence,  R.  I.,  for 
the  purpose  of  measuring  the  walls  of  bullet  jackets.  This 
tool  is  made  from  the  regular  Slocomb  %-inch  micrometer, 
the  lower  end  of  the  frame  of  which  has  been  cut  off  and  the 
small  plug  welded  in  place  as  shown  in  the  illustration.     The 


hole  in  the  bullet  jackets  to  be  measured  is  0.275  inch  in 
diameter,  and  in  using  the  micrometer  the  jacket  is  slipped 
over  the  plug  and  the  thickness  measured  in  the  usual  way. 
Measurements  may  be  made  to  a  depth  of  %  inch.  In  this 
connection  it  should  be  noted  that  while  the  micrometer  was 
made  for  a  special  purpose,  it  is  also  available  for  making 
general  classes  of  measurements. 


BEAUDRY  FRICTION   CLUTCH 

In  connection  with  the  application  of  electric  motor  drive 
to  the  power  hammers  which  they  manufacture,  Beaudry  & 
Co.,  Inc.,  141  Milk 
St.,  Boston,  Mass., 
have  developed  the 
friction  clutch 
which  is  illustrated 
and  described  here- 
with. The  essential 
parts  of  this  clutch 
consist  of  the  pul- 
ley .4,  friction  ring 
B,  brake  C,  cam  D, 
lever  E,  expansion 
pin  F,  roller  G  and 
washer  H  which 
holds  the  pulley  in 
place. 

The  friction  ring 
B  is  split  to  fit  over 
the  head  of  the  ex- 
pansion pin  F  and 
st€el  inserts  are 
provided  in  the 
ring  to  afford  pro- 
tection against 
wear.      The    brake 

section  C  is  keyed  to  the  shaft  and  the  pulley  A  runs  loose 
on  the  hub  of  the  brake,  a  grease  cup  being  provided  to 
lubricate  the  pulley  bearings.  The  cam  D  is  of  spiral 
form,  and  is  held  in  the  neutral  position  through  the  action 
of  a  spring.  The  roller  G  is  hardened  and  runs  in  a  slot 
in  the  lever  E. 

'This  clutch  gives  the  operator  perfect  control  of  the  ham- 
mer. By  applying  a  light  pressure,  the  pulley  is  allowed  to 
slip,  thus  causing  the  hammer  to  deliver  a  light  blow;  and 
by  increasing  the  pressure  on  the  treadle,  a  heavier  blow  is 
obtained.  It  will  be  evident  from  the  illustration  that  push- 
ing down  the  treadle  rod  J  causes  the  expansion  pin  F  to 
tighten  the  friction  ring  B  between  the  pulley  A  and  brake  V 
through  the  action  of  lever  E.  roller  G,  and  cam  D. 


Friction  Clutch  used 


IMPROVED   SELLEW  DRILL  HEAD 

The    multiple    spindle    drill    heads    manufactured    by    the 
Sellew  Machine  Tool  Co.,  Pawtucket,  R.   I.,  which  have  been 


Slocomb  Micro 


designed   for  Use  in  measuring  Bullet  Jackets 


SeUew    DriU    Head    provided    with    Means    of    Adjustment    around    Quill 

described  in  recent  numbers  of  Mmiiinkuv,  were  designed  in 
such  a  way  tliat  lliey  liad  to  be  set  in  a  predeterniinod  posi- 
tion on  the  quill  of  the  drilling  machine.  This  meant  that  the 
spindles  were  arranged  cither  lengthwise  or  crosswise  of  the 
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table  and  that  the  work  must  be  put  under  the  head  to  suit 
the  position  of  the  spindles.  Recently  the  design  of  the 
Sellew  drill  heads  has  been  modifietl  to  enable  the  head  to 
be  swiveled  around  on  the  quill  of  the  drilling  machine  to 
suit  the  position  of  the  work.  This  adjustment  is  accom- 
plished by  means  of  a  clamping  ring  provided  with  a  fric- 
tional  taper  joint  and  clamping  lever.  Only  a  slight  turn  of 
the  lever  is  necessary  to  release  the  lower  part  of  the  head  so 
that  it  may  be  swiveled  around  on  the  split  sleeve  at  the  top 
and  then  clamped  in  the  desired  position.  It  will,  of  course, 
be  understood  that  the  adjustment  of  the  spindles  of  the 
head  relative  to  each  other  is  not  in  any  way  affected  by  the 
provision  of  this  swivel  adjustment  of  the  head. 


BUCKEYE   BLUEPRINTING   MACHINE 

The  IJuckoye  p:ngine  Co.,  Salem,  Ohio,  has  recently  made 
several  improvements  on  the  vertical  cylinder  blueprinting 
machine  which  it  manufactures.  Among  these  improve- 
ments the  following  are  noteworthy:  An  oil  governor  is  pro- 
vided to  regulate 
the  speed  at  which 
the  arc  lamp  moves 
down  through  the 
cylinder,  and  a 
safety  stop  is  pro- 
vided on  each  ma- 
chine which  makes 
it  impossible  for 
the  lamp  to  drop 
in  case  the  cable 
which  supports  it 
should  break.  The 
oil  governor  con- 
sists of  a  pump 
which  is  driven  by 
a  drum  around 
which  the  lamp 
cable  is  wrapped. 
This  pump  forces 
the  oil  through  an 
orifice,  the  size  of 
which  may  be  regu- 
lated to  adjust  the 
speed  at  which  the 
lamp  moves. 

An  automatic  cut- 
out is  provided  on 
all  machines,  mak- 
ing it  unnecessary 
for  the  operator  to 

ImiiroTcd    Buckeye   Blueprinting    Machine  give      the      machine 

his  entire  attention  until  the  print  is  finishcfi.  By  means  of 
this  cutout,  the  current  is  automatically  shut  oft  when  the 
lamp  rearhes  the  bottom  of  the  cylinder.  A  movable  crane  is 
provided  that  reduces  the  height  of  each  size  of  machine  by 
about  7  Inches,  which  Is  of  advantage  in  rooms  where  the 
ccIUdk  la  low.  Other  features  of  the  machine  are  the  same 
as  those  of  the  well-known  vertical  cylinder  type  of  blue- 
printing machine  which  has  been  built  for  years  by  the  Iluck- 
eyc  Engine  Co. 

BUFFALO  SLITTING  SHEARS 

Th<'  Murrain  Korge  Co..  ll\irralo,  N.  Y.,  has  rtTonlly  aildrd  to 
the  llni-  of  punrhes  and  shears  with  the  main  rrames  ron- 
strucled  of  armor  plate,  a  series  of  slitting  shears  with 
capacities  for  cutting  plates  ranging  from  %  to  2  Inches  In 
thlckncHH.  A  noteworthy  feature  of  these  machines  is  the 
Rnmll  nnuMint  nf  floor  spare  which  they  occupy.  This  Is 
largely  due  to  the  great  .vtrength  of  the  armor-plate  frame 
construction  which  ennbli-s  the  machines  to  be  compactly 
dr.ulgned.  The  lllustralinns  show  the  ample  amount  of  riear 
,';nce  which  Is  provldeil  In  the  frame  to  enable  the  stock  to 
feed  through  smoothly  and  avoid  distortion.  The  base  Is 
made  of  angle  Iron  and  securely  riveted  In  place. 

In    working   out    the   design   of   these   machines,   particular 


Fig.    1.     No.   24   Buffalo  Slitting  Shear  built   with  an   Armor   Plate   Frame 

attention  has  been  paid  to  those  features  which  provide  for 
quiet,  smooth  operation.  All  gears  have  machine  cut  teeth, 
and  the  bearings  are  of  ample  proportions  and  bronze  bushed. 
The  plunger  is  of  oast  iron  and  accurately  fitted  between  the 
frame  and  guide,  the  latter  being  bolted  and  doweled  to  the 
frame.  Taper  gibs  are  provided  for  taking  up  wear.  The 
crank  is  made  of  cast  steel  and  engages  a  tempered  tool 
steel  block.  All  shafts  are  accurately  ground  to  size,  and 
the  flywheel  shaft  is  lubricated  by  means  of  an  oil  ring, 
the  flywheel  being  made  large  enough  to  enable  the  machine 
to  cut  stock  of  the  maximum  thickness  for  which  It  is  adapted, 
for  the  full  length  of  stroke  without  the  flywheel  slowing 
down  more  than  10  per  cent. 

The  clutch  with  which  these  machines  are  regularly  equip- 
ped is  of  the  two-jawed  type,  and  the  jaws  are  reinforced  with 
tempered  tool  steel  pieces  to  prevent  wear.  The  operator  can 
run  the  machine  continuously  or  make  one  cut  and  then  stop 
in  any  reciuired  position.  These  machines  are  equipped  with 
an  adjustable  stripper  and  are  driven  by  the  usual  arrange- 
ment of  tight  and  loose  pulleys.  The  No.  24  machine  will 
slit  plates  up  to  Vj  inch  in  thickness  and  will  cut  off  round 
or  square  bars  up  to  •'},  inch,  flat  bars  2*4  by  %  inch,  and 
angle  irons  up  to  3  by  '4  inch.  The  floor  space  occupied  is 
3  feet  6  inches  by  2  feet  6  inches,  and  the  weight  of  the 
machine  l.'iOO  pounds.  The  No.  25  machine  will  slit  plates 
up  to  •■•<,  inch  in  thickness  and  cut  off  round  or  square  bars 
up  to  1  inch,  flats  8  by  ^  Inch,  and  angle  irons  up  to  3% 
by  %  inch.  The  floor  spfce  occupied  by  the  machine  is  4 
feet  2  inches  by  3  feet,  and  the  weight  2200  pounds. 
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the  truck  body;  and  Fig.  2  shows  the  truck  in  use  with  the 
regulation  portable  platform  on  which  the  work  is  loaded. 
For  handling  small  or  odd  shaped  pieces  of  work,  portable 
bins  may  be  used  in  place  of  the  platform  shown  in  Fig.  2. 


rig.  1.     Elevating  Truck 


by  Chase  Foundry  &  Mfg.  Co. 


CHASE   ELEVATING    TRUCK 

There  are  many  factories  where  material  savings  in  the 
cost  of  production  have  been  effected  through  the  adoption  of 
carefully  worked  out  methods  of  passing  the  work  along  from 
department  to  department.  In  handling  many  classes  of 
work  a  considerable  amount  of  time  is  saved  through  the 
use  of  elevating  trucks  which  are  used  in  connection  with 
skids  or  platforms  upon  which  the  work  is  carried.  The 
accompanying  illustrations  show  an  elevating  truck  which 
has  recently  been  placed  on  the  market  by  the  Chase 
Foundry  &  Mfg.  Co.,  Columbus,  Ohio.  A  feature  of  this  truck 
is  that  the  tongue  may  be  turned  at  right  angles  to  enable 
very  short  turns  to  be  made,  and  this  position  of  the  tongue 
may  be  obtained  just  as  readily  when  the  truck  is  loaded  as 
when  it  is  empty.  This  is  a  valuable  feature  when  handling 
work  in  busy  factories  where  space  is  at  a  premium. 

The  elevating  device  is  made  of  malleable  iron  and  steel; 
it  is  of  simple  construction,  locks  automatically  when  raised, 
and  releases  automatically  by  the  movement  of  the  handle 
when  letting  the  load  down.  The  operator  has  full  control  at 
all  times.  The  wheels  are  turned  smooth  on  the  face  and  are 
equipped  with  roller  bearings.  When  it  is  necessary  to  pro- 
tect the  floors  or  when  the  noise  made  by  cast-iron  wheels 
would  be  objectionable,  the  trucks  may  be  equipped  with 
fiber  wheels.  Fig.  1  shows  the  truck  empty  and  illustrates  the 
way  in  which  the  tongue  may  be  turned  at  right  angles  with 


BRIDGEPORT  FACE  GRINDER 

The  Xo.  2S  face  grinder  equipped  with  a  rotary  magnetic 
chuck,  which  is  shown  in  the  accompanying  illustration,  is 
a  recent  product  of  the  Bridgeport  Safety  Emery  Wheel  Co., 
Inc.,  Bridgeport,.  Conn.  The  work  head  of  this  machine  may 
be  swung  around  to  any  angle  to  provide  for  grinding  con- 
cave or  convex  work,  and  the  wheel  head  may  also  be  swung 
around  so  that  when  using  a  cup-wheel  only  part  of  the  cut- 
ting rim  comes  into  contact  with  a  piece  of  work  which  is 
being  groimd  concave  or  convex.  The  work  head  has  long 
self-oiling  bearings  and  the  wheel  head  is  provided  with 
tapered  sleeve  bearings  which  can  be  adjusted  to  compensate 
for  wear.  The  wheel  heal  is  moved  up  to  the  work  by  means 
of  a  pilot  wheel  which  operates  a  rack  and  pinion,  and  an 
adjustable  stop  is  provided  to  prevent  the  wheel  from  being 
fed  too  far  forward.  Cross  feed  of  the  wheel  head  is  pro- 
vided by  means  of  a  handwheel  which  operates  the  usual 
form  of  feed-screw.     The  base  of  the  machine  forms  a  reser- 


Bridgeport  No.  28  Face  Grinder  equipped  with  Kotary  Magnetic  Chuck 

voir  for  holding  water  and  a  centrifugal  pump  delivers  the 
water  to  the  wheel. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Height  from  floor  to  center  of  spindle,  42  inches;  size  of 
front  bearing  on  work  head,  7  inches  long  by  2}^  inches  in 
diameter;  size  of  rear  bearing  on  work  head,  6  inches  long 
by  2  inches  in  diameter;  size  of  front  bearing  on  wheel  head, 
i%  inches  long  by  2%  inches  in  diameter;  size  of  rear  bear- 
ing on  wheel  head,  Z^n  inches  long  by  2  inches  in  diameter; 
height  from  ways  to  center  of  spindle,  12  inches;  diameter  of 
magnetic  chucks  which  can  be  used,  10  to  14  inches;  size  of 
cup-wheel,  9  by  5  by  1  inch;  size  of  driving  pulley  on  work 
head  12  by  3  inches;  size  of  driving  pulley  on  wheel  head, 
3%  by  0  inches;  and  weight  of  machine  2450  pounds. 


Fig.    2.     Chase    Elevating   Truck    in   TTse 


BROWN  &  SHARPE  MACHINISTS' 
SMALL  TOOLS 

The  machinists'  small  tools  shown  in  the  accompanying 
illustrations  are  recent  additions  to  the  line  of  the  Brown 
&  Sharpe  Mfg.  Co.,  Providence,  R.  I.  The  "Rex"  1-inch 
micrometer  shown  in  Fig.  1  was  developed  to  meet  the  de- 
mand for  an  inexpensive  precision  measuring  tool.  The 
frame  is  a  drop-forging  shaped  to  give  the  maximum  of 
strength  and  rigidity,  without  being  too  heavy.  An  im- 
provement claimed  for  this  caliper  is  the  manner  of  placing 
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the  graduations  on 
the  hub  above  the 
measuring  line  for 
0,  50.  100,  150,  etc., 
and  below  the  line 
for  25.  75,  125,  etc. 
This  facilitates  read- 
ing the  caliper.  The 
principle  will  be 
readily  understood 
by  referring  to  the 
illustration  where 
the  graduations  are 
clearly  shown.  All 
bearing  parts  and 
measuring  surfaces 
are  hardened  and 
means  are  provided 
for  compensating  for 
wear  of  the  screw 
and  anvil.  This  tool 
is  also  made  for 
metric  readings  from 
0  to  25  millimeters. 

The  No.  12  micrometer  caliper  shown  in  Fig.  2  has  the 
end  of  the  frame  tapered  to  allow  it  to  be  used  in  places 
where  the  ordinary  type  of  micrometer  will  not  enter.  The 
thickness  of  the  anvil  is  only  11/32  inch,  but  the  frame  is  of 
a  form  which  gives  adequate  stiffness  to  resist  any  tendency 
for  the  frame  to  spring.     The  graduations  on  the  hub  alter- 


Tig.    6.     B.    tc    S.    linch    Bench    Micrometer 

nate  above  and  below  the  measuring  line,  as  in  the  case  of 
the  "Rex"  micrometer  shown  in  Fig.  1.  A  clamping  nut  is 
provided  to  clamp  the  spindle  when  it  is  desired  to  maintain 
a  fixed  setting.  This  caliper  is  made  with  a  range  of  0  to  1 
inch  and  0  to  25  millimeters. 

Another  small  tool  which  has  been  brought  out  by  the 
Brown  &  Sharpe  Mfg.  Co.  consists  of  the  micrometer  caliper 
shown  in  Fig.  3  which  is  used  for  measuring  the  exact  length 
of  hubs  of  cutters,  the  thickness  of  saws,  etc.  Fig.  4  shows 
a  micrometer  for  measuring  the  depth  of  gear  teeth  which 
does  away  with  the  necessity  of  employing  a  large  number 
of  separate  gages  for  this  purpose.  In  Fig.  5  a  1-inch  bench 
micrometer  is  shown,  this  tool  being  provided  with  a  heavy 
base.     It  is  Intended  for  the  use  of  toolmakers,  jewelers,  etc. 


Fig.  6  shows  an  im- 
proved screw  pitch 
gage  for  V-thread 
screws  and  nuts. 
This  gage  has  a 
range  of  51  pitches 
— ^from  4  to  84 
threads  per  inch. 
This  unusual  num- 
ber of  pitches  is 
made  possible  by  the 
triangular  form  of 
the  frame  which 
serves  as  a  very  com- 
pact housing  for  the 
blades. 

The  dial  test  In- 
dicator shown  in  Fig. 
7  is  for  the  use  of 
toolmakers,  i  n- 
spectors,  and  others 
who  have  frequent 
use  for  a  tool  of  this 
nature.  The  base  is 
sufficiently  heavy  to  afford  a  firm  support  for  the  instrument, 
and  four  gage  pins  are  placed  at  the  corners  of  the  base, 
which  can  be  pushed  down  when  it  is  desired  to  use  the 
indicator  against  the  side  of  a  plate,  straightedge,  or  in  a 
T-sIot.  The  dial  is  made  to  read  to  0.001  inch  or  0.01  milli- 
meter and  is  adjustable  to  enable  the  gage  to  be  set  to  read 
zero  in  any  desired  position.  The  Brown  &  Sharpe  Mfg.  Co. 
has  also  recently  brought  out  a  steel  music  wire  gage  to 
conform  with  the  American  Steel  &  Wire  Co.'s  new  standard. 
This  gage  is  of  the   usual   round  type  and   has  a   r.inge  of 


(V=# 


ri».    t.     V.thr..<l    0>(«    for   4   to   H   Thr..d«   (Mr   Inok 


Tig.   7.     B.  &  S.  Dill  Test  Indicator  and  Stand 

numbers  from  000000  to  33.     Decimal  equivalents  of  the  num- 
bers are  stamped  on  the  reverse  side  of  the  gage. 

LANDIS  CRANK  GRINDER 
The  Landls  fixed-throw  crank  grinder,  which  Is  illustrated 
and  described  herewith.  Is  a  recent  product  of  the  Landis 
Tool  Co.,  Waynesboro,  Pa.  The  heads  of  this  machine  are 
designed  to  provide  for  the  rapid  handling  of  crankshafts 
while  grinding  the  pins,  and  In  handling  this  work  It  Is  un- 
neccssiiry  to  Index  the  heads  or  take  the  crankshaft  out  of  the 
machine'  until  It  Is  completely  finished.  The  cranks  are  fixed 
In  position  by  means  of  a  locating  pin  which  enters  a  hole 
In  the  flange  on  the  crankshaft.  The  hole  la  drilled  central 
with  the  pins  and  la  ultimntely  used  when  clamping  the  fly- 
wheel to  the  crankshaft.  The  heads  on  this  machine  will  ac- 
rommodatp  both  single-  and  double-throw  crankshafts  and  are 
particularly  adapted  for  shafts  having  a  fiange. 
The  throw  of  the  machine  can  be  chnueed  by  having  other 
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crankshaft  carrying  fix- 
tures, such  fixtures 
being  provided  for 
handling  double-throw 
crankshafts  up  to  6 
inches  and  single-throw 
crankshafts  up  to  8 
inches.  When  grinding 
double-throw  shafts  it  is 
only  necessary  to  loosen 
the  clamping  bolts  in 
the  fixture  and  turn  the 
crankshaft  around  to 
provide  for  grinding  the 
other  throws.  The  de- 
sign of  the  heads  allows 
the  wheel  to  be  worn 
down  to  a  smaller  diam- 
eter than  is  ordinarily 
possible;  although  it 
will,  of  course,  be  understood  that  the  wheel  cannot  be  entirely 
used  up  in  grinding  pins.  The  wheel  can  be  worn  down  to  a 
much  smaller  diameter  in  grinding  the  line  bearings. 


to  allow  larger  sized 
files  to  be  used.  The 
principal  dimensions  of 
the  machine  are  as  fol- 
lows: diameter  of  table, 
91,2  inches;  stroke  of 
machine,  1%  inch; 
height  to  top  of  table, 
43  inches;  floor  space 
occupied,  18  by  20  inch- 
es; and  net  weight  of 
machine  and  counter- 
shaft, 135  pounds. 


Landis  Fixed-throw  Crank  Grinde 


HJORTH 

ADJUSTABLE 

REAMERS 

The  Hjorth  Lathe  & 
Tool  Co.,  101  Tremont 
St.,     Boston,    Mass.,    I3 


DODGE  ADJUSTABLE  BRACKET  HANGERS 

The    accompanying    illustration    shows    an    adjustable    ball 
and   socket   bracket   hanger   which   has   recently   been   placed 

on  the  market  by 
the  Dodge  Mfg. 
Co.,  Mishawaka, 
Ind.  These  brack- 
ets are  used  in 
cases  where  it  is 
necessary  to  sup- 
port a  lineshaft 
directly  from  the 
wall  of  a  building 
and  have  it  at  a 
sufficient  distance 
from  the  wall  to 
enable  the  re- 
quired size  of  pul- 
leys to  be  used. 
The  hangers  are 
made  in  eight  dif- 
ferent sizes  with 
capacities  for  sup- 
porting shafts 
ranging  from 
1  3/16  to  1  15/16 
inch  in  diameter, 
and  with  exten- 
sions from  the 
wall  to  the  center  of  the  shaft  of  12  and  18  inches.  The 
'brackets  may  be  equipped  with  either  standard,  capillary- 
oiling  or  ring-oiling  bearings. 


Dodge    Adjustable    Ball    and    Socket 
Bracket    Hanger 


COLTON  FILING  MACHINE 
The  Arthur  Colton  Co.,  Detroit,  Mich.,  is  now  manufactur- 
ing the  filing  machine  shown  in  the  accompanying  illustra- 
tion. The  file  is  held  by  a  collet  in  the  upper  end  of  the 
spindle  which  is  tightened  by  turning  a  hand  nut  at  the  lower 
end  of  the  spindle.  In  order  to  change  files  or  change  the 
position  of  a  file,  it  is  merely  necessary  to  turn  the  hand  nut 
through  one-half  revolution,  no  tools  being  required  for  this 
purpose.  All  working  parts  of  the  machine  are  carefully  pro/- 
tected  from  damage  which  would  result  through  having  filings 
or  dust  find  their  way  into  the  mechanism. 

The  bearings  are  bushed  and  made  interchangeable  so  that 
they  may  be  readily  renewed.  The  spindle  is  hardened  and 
ground,  and  the  reciprocating  parts  are  counterbalanced  to 
insure  smooth  running  of  the  machine.  The  usual  form  of 
tilting  table  provides  for  filing  the  clearance  in  dies  or  other 
beveled  work  and  the  table  is  equipped  with  a  removable  disk 


now  manufacturing  a  line  of 
adjustable  hand  and  machine 
reamers.  These  tools  are  made 
with  Morse  taper  shanks  or  with 
straight  shanks.  The  adjust- 
ment is  readily  made  by  turning 
a  single  stud  with  a  tapered 
shoulder  which  expands  the 
reamer  blades.  When  the  ad- 
justment has  been  made,  the  stud 
is  secured  in  place  by  a  lock- 
nut.  The  expansion  comes  at 
the  front  end  of  the  reamer,  giv- 
ing clearance  for  the  full  length 
of  the  fluted  body  which  prevents 
the  reamer  from  binding.  Refer- 
ence to  the  illustration  will  show 
that  the  reamer  consists  of  three 
essential  parts,  i.  e.,  the  body, 
adjusting  stud  and  lock-nut.  The 
adjusting  stud  and  lock-nut  are 
milled  on  the  sides  so  that  all  ad- 
justments may  be  made  with  an 
ordinary  wrench.  These  reamers 
are  made  in  forty-nine  different 
sizes  ranging  from   H   to  2  inches 


Colton  Filing  Machine 

in  diameter. 


GOULD   &  EBERHARDT  TURRET-TYPE 
RING   GEAR  ROUGHING   MACHINE 

Among  the  many  interesting  special  machines  at  work  in 
the  plant  of  the  Ford  Motor  Co.  is  the  turret-type  bevel  ring 
gear  roughing  machine  shown  in  Fig.  1,  which  is  built  by 
Gould    &    Eberhardt,    Newark,    N.    J.      Reference    to    the    ac- 


Hjorth  Adjustable  Reamers  with  Straight   and   Taper  Shanks 
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companying  illustrations  will  show  that  this  machine  contains 
many  interesting  features  in  design  and  construction.  One 
of  the  chief  points  of  interest  is  the  octagon  turret  to  which 
twenty-four  bevel  ring  gears  are  clamped.  This  turret  rotates 
continuously,  and  is  provided  with  a  gear  mechanism  for 
changing  the  speed  of  rotation.  The  turret  rotates  slowly 
while  the  cutters  are  at  work  on  the  ring  gear  blanks,  and 
about  seven  times  as  fast  between  cutting  positions,  or  when 
passing  from  one  side  of  the  ring  gear  to  the  other.  Refer- 
ence to  the  diagram,  Fig.  2,  will  show  that  the  cutter  passes 
straight  across  the  front  of  the  ring  gear,  and  consequently 
cuts  a  groove  first  in  one  side  of  the  blank  and  as  the  turret 
rotates  further  around  cuts  a  groove  in  the  opposite  sitle, 
this  method  of  cutting  continuing  on  all  of  the  gears  that  are 
clamped  to  the  turret.  Once  during  each  complete  rotation 
of  the  octagon  turret,  the  gear  blanks  are  all  indexed  one 
tooth.  It  will  also  be  noted  that  two  teeth  are  cut  in  each 
gear  at  one  pass  of  the  cutters,  or  in  other  words,  48  teeth 
are  roughed  out  at  each  complete  turret  rotation. 

The  cutter  spindle  carries  three  cutters  corresponding  to 
the  three  rows  of  gear  blanks  fastened  to  the  face  of  the 
turret.  It  is  therefore  obvious  that  the  cutters  are  working 
on  three  gears  at  the  same  time.  The  cutter  spindle,  as  well 
as   the  turret   rotating   mechanism,   is  driven   from   a  single 


Fir.    1.     Gould   It   Ebarhardt   Sp«ci«l   Turret-type   BoTol    Oear   Rou(lilii( 
Machine    for    rourhinc    out    Automobile    Bevel    King    Oeara 

pulley,  a  change  gear  mechanism  being  interposed  to  get  the 
correct  speed  for  the  cutter  spindle  and  the  rotation  of  the 
turret.  The  Indexing  mechanism  for  the  Individual  dividing 
heads  of  work-holding  plates  also  receives  power  from  the 
same  source. 

The  method  of  operating  this  machine  Is  as  follows:  The 
operator  first  places  one  gear  blank  In  position,  clamping  it 
by  a  single  nut  and  plate  washer.  The  machine  Is  then 
atarted  and  one  of  tHe  cutters  starts  to  work  on  this  first 
gear.  Another  gear  is  th.n  placed  on  the  turret  while  It  Is 
working,  and  this  is  continued  until  the  turret  Is  completely 
loaded.  About  the  time  that  the  turret  Is  completely  loiuled, 
on>'  gear  la.  n.<i  a  rule,  completely  rut  and  ready  to  be  reniovcrl. 
This  Is  then  replaced  by  an  uncut  blank  and  the  process  of 
loading  and  iinlo.idlng  continues.  Ily  following  this  method 
of  operating  the  ninrhlne.  It  Is  not  necessary  to  stop  It  at 
all  to  load  and  unload,  and  the  machine  Is  cutting  prnctlrnlly 
all  the  time.  Of  murse,  when  the  machine  first  starts  up  It 
Is  not  working  on  three  gear  blanks,  but  when  the  turret  has 
been  filled  up,  no  cutler  Is  Idle  Fig.  3  shows  very  clearly 
Jnat  how  this  sequence  of  cutting  progresses.    At  A  It  will  be 


seen  that  two  teeth 
in  the  gear  blank 
have  been  com- 
pleted; at  B  six;  at 
C  ten;  at  D  twelve; 
and  at  E  fourteen; 
whereas,  the  teeth 
in  the  gear  at  F  are 
completely  roughed 
out  and  the  gear  is 
ready  to  be  re- 
moved from  the 
turret. 

The  ring  gears 
cut  on  this  machine 
are  8  inches  pitch 
diameter,  have  forty  teeth,  5  pitch,  1-inch  face  width,  and  are 
made  from  vanadium  steel  drop-forgings.  The  gashing  cut- 
ters are  5^2  inches  in  diameter,  and  run  at  140  surface  feet 
per  minute.  They  work  on  the  arc  of  a  circle  and  leave,  ap- 
proximately 0.010  inch  of  material  to  be  removed  from  the 
sides  of  the  teeth  in  the  gear  planer.  When  the  cutters  are 
working,  the  turret  is  rotating  at  a  speed  of  from  15  to  16 
inches  per  minute,  and  about  112  inches  per  minute  when  pass- 
ing from  one  side  of  the  gear  to  the  other.  One  operator  can 
attend  to  two  machines  and  the  product  of  each  machine 
varies  from  180  to  240  gears  in  eight  hours,  or  in  other  words, 
one  gear  is  turned  out  complete  every  2  2/3  to  2  minutes. 


ng    Octagon    Turret    and 
presented  to  Cutter 


FLATHER  AUTOMATIC   GEAR-CUTTER 

The  No.  2  automatic  gear-cutting  machine  for  spur  and 
bevel  gears,  which  is  illustrated  and  described  herewith,  has 
recently  been  placed  on  the  market  by  the  E.  J.  Flather  Mfg. 
Co.,  Nashua,  N.  H.  This  machine  is  provided  with  eight 
changes  of  speed  and  twelve  changes  of  feed.  The  cutter 
carriage  can  be  adjusted  to  any  angle  up  to  90  degrees  and 
graduations  are  provided   which   indicate  the  angle  of  eleva- 
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Flather  No.   2  Automatic   Ctear-cutting  Machine 

tion.  Sidewise  adjustment  is  provided  for  the  cutter  to  per- 
mit of  cutting  bevel  gears.  The  cutter  is  returned  at  a 
rapid  and  constant  speed  which  is  independent  of  the  speed 
or  feed  at  which  it  is  working.  The  elevating  screw  Is 
mounted  on  ball  bearings  and  operated  by  a  handwheel  which 
is  provided  with  a  dial  graduated  to  0.001  inch. 

The  index  mechanism  operates  at  constant  speed  and  index 
change  gears  are  provided  for  cutting  all  numbers  of  teeth 
from  12  to  100  inclusive  and  from  100  to  400  with  the  excep- 
tion of  prime  numbers  and  their  multiples.  The  equipment 
consists  of  a  cutter  centering  indicator,  change  gears, 
wrenches,  countershaft,  oil  pump  and  fittings,  and  change 
gear  tables.     The  principal  dimensions  of  the  machine  are  as 

follows:  Capacity 
for  cutting  gears 
up  to  24  inches  in 
diameter  by  8  inch- 
es face  width,  with 
teeth  up  to  5  diam- 
etral pitch;  diam- 
eter of  cutter  arbor, 
%  inch,  hole  in 
front  end  of  work- 
spindle,  No.  12 
B.  &  S.  taper;  di- 
ameter of  hole 
through  spindle,  1 
inch;  and  weight, 
about  2500  pounds. 


Garvin  Combination  DriUing 
Automatic  Tapping  Machin 


DRILLING 
AND  TAP- 
PING MA- 
CHINE 

The  combination 
drilling  and  auto- 
matic tapping  ma- 
chine,  illustrated 
herewith,  is  a  re- 
cent product  of  the 
Garvin  Machine 
Co.,  Spring  and 
Varick  Sts.,  New 
York  City.  The 
machine  consists  of 
the  Garvin  No.  2 
automatic     tapping 


machine  on  which  the  drill  head  is  mounted  and  driven  by  an 
independent  countershaft.  The  drill  head  has  a  capacity  for 
driving  drills  up  to  14  inch  in  diameter  and  the  tapping 
machine  will  drive  U.  S.  S.  taps  from  Vi  to  %  inch  in  size 
in  cast  iron.  The  action  of  the  tapping  machine  is  auto- 
matic after  the  tap  has  been  started.  It  will  be  evident 
that  this  machine  enables  work  to  be  drilled  and  tapped 
without  requiring  it  to  be  moved  from  one  machine  to  an- 
other;   hence  a  reduction   of  machining  time   is  effected. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Compressed  Air  Meter:  New  Jersey  Meter  Co.,  Plain- 
field,  N.  J.  A  compressed  air  meter  known  as  the  "tool-om- 
eter"  which  is  suitable  for  measuring  the  amount  of  air 
used  by  pneumatic  tools. 

Welding  Outfit:  Searchlight  Co.,  Chicago,  111.  An  oxy- 
acetylene  welding  outfit  adapted  to  meet  the  requirements 
of  the  average  machine  shop.  The  torch  is  provided  with 
seven  interchangeable  tips. 

Electric  Hoist:  Link-Belt  Co.,  Chicago,  111.  This  hoist  was 
designed  for  use  in  places  where  there  is  very  little  head 
room,  permitting  it  to  be  used  in  locations  where  only  a 
hand-chain  block  can  be  employed. 

Punch  Press  Air  Compressor:  Benjamin  Electric  Mfg. 
Co.,  Chicago,  111.  A  small  air  compressor  for  use  on  punch 
presses  where  compressed  air  is  employed  to  eject  the  work 
from  the  dies  or  blow  away  dust  and  scale. 

Portable  Hydraulic  Forcing  Press:  Metalwood  Mfg.  Co., 
Detroit,  Mich.  A  portable  hydraulic  press  which  has  a 
capacity  of  SOOO  pounds  pressure  per  square  inch.  The  press 
is  made  in  various  sizes  with  capacities  from  60  to  400  tons. 

Milling  Attachment:  Hoenig's  Machine  Works,  East  Liver- 
pool, Ohio.  This  attachment  is  adapted  for  use  on  lathes 
swinging  from  12  to  24  inches.  The  attachment  is  supported 
by  the  regular  toolpost  and  the  cutter  is  driven  by  the  head- 
stock  spindle. 

Curved  Blade  Grinding  Attachment:  Stockbridge  Machine 
Co.,  Worcester,  Mass.  An  attachment  for  use  in  connection 
with  the  "quick  sharp"  grinding  machine  of  this  company's 
manufacture,  which  adapts  it  for  grinding  tapered  or  curved 
machine  knives. 

Tapping  Attachment:  P.  Wiard,  Detroit,  Mich.  A  tapping 
attachment  adapted  for  operation  in  either  a  horizontal  or 
vertical  position.  The  chuck  collet  is  of  the  floating  type 
which  prevents  the  breakage  of  taps  and  provides  for  obtain- 
ing an  evenly  finished  thread. 

Small  Slotting  Machine:  Newton  Machine  Tool  Works, 
Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa.  A  5-inch  stroke 
slotting  machine  especially  designed  for  use  in  finishing  the 
breech  mechanism  on  army  rifles.  The  machine  is  also 
adapted  for  a  variety  of  tool-room  work. 

Forge:  Monarch  Engineering  &  Mfg.  Co.,  Baltimore,  Md. 
A  forge  for  heating  tool  steel  and  drill  rod,  which  burns  oil 
or  gas.  The  forge  may  be  operated  on  any  desired  air 
pressure  and  is  intended  to  meet  the  requirements  of  mines 
and  smelters,  in  addition  to  its  use  in  manufacturing  plants. 

Pneumatic  Riveting  Hammer:  Hanna  Engineering  Works, 
2059  Elston  Ave.,  Chicago,  111.  A  100-ton  pneumatic  riveter 
which  has  a  reach  of  48  inches  and  a  24-inch  gap.  The 
machines  are  furnished  with  air  cylinders  having  a  piston 
stroke  of  22  inches  and  a  6-inch  travel  of  the  riveting  die. 

Forcing  Presses:  Atlas  Press  Co.,  Kalamazoo,  Mich.  One 
of  these  is  a  press  especially  designed  for  use  on  the  bench 
or  lathe,  although  it  can  be  equipped  with  pedestal  legs.  A 
pressure  of  12  tons  may  be  obtained.  The  other  press  has 
rapacity  of  15  tons  and  is  mounted  on  the  usual  form  of 
pedestal. 

Transfer  Trucks:  George  P.  Clark  Co.,  Windsor  Locks, 
Conn.  These  trucks  are  of  the  type  used  in  connection  with 
small  elevated  skids  or  platforms  upon  which  the  work  is 
placed.  One  truck  has  a  capacity  for  a  maximum  load  of  2200 
pounds.  The  other  truck  has  a  capacity  for  loads  ranging 
from  500  to  1000  pounds. 

Bench  Drills:  Millers  Falls  Co.,  Millers  Falls,  Mass.  Two 
types  of  bench  drills.  On  the  first,  quick  change  of  speed  is 
obtained  by  shifting  a  knurled  barrel  between  the  gears,  and 
the  feed  is  obtained  by  hand.  The  second  machine  is  similar 
to  the  first,  except  that  the  feed  is  obtained  by  raising  the 
table  with  a  ratchet  lever. 

Sensitive  Drill:  Cincinnati  Pulley  Machinery  Co.,  Cincin- 
nati, Ohio.  A  machine  known  as  the  "Avey"  No.  1/2  drilling 
machine,  which  is  made  in  either  the  bench  or  column  type, 
and  in  combinations  of  from  one  to  six  spindles.  Spindle 
speeds  up  to  12,000  R.  P.  M.  are  available  and  the  machines 
take  drills  up  to  %  inch. 

Cutting-off  and  Centering  Machine:  Etna  Machine  Co., 
Toledo,    Ohio.     This    machine   was   formerly   made    by    the 
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Holton  Co.,  and  is  now  manufactured  in  a  somewhat  altered 
design  by  the  Etna  Machine  Co.  In  its  original  form,  the 
machine  was  illustrated  and  described  in  the  September, 
1913,  number  of  .Maciiinkry. 

Shrapnel  Shell  Painting  Machine:  Canadian  Fairbanks 
Morse  Co.,  Toronto.  Ontario,  Canada.  A  portable  machine 
for  use  in  applying  the  rust-proof  paint  to  shrapnel  shells  to 
meet  the  requirements  of  government  specifications.  With 
this  machine  it  is  possible  to  apply  three  coats  of  paint  to 
a  shell  in  less  than  one  minute. 

Blueprinting  Machine:  Wickes  Bros.,  Saginaw,  Mich.  A 
continuous  electric  blueprinting  machine  which  is  of  simple 
and  compact  design,  and  easy  to  operate.  The  contact  be- 
tween the  tracing  and  the  paper  is  secured  by  a  single  con- 
tinuous belt  that  passes  around  the  feed  rolls  to  the  print- 
ing cylinder  in  which  the  light  is  located. 

Time  Study  Watch:  M.  J.  Silverberg,  Peoples  Gas  Bldg., 
Chicago.  111.  A  direct  reading  time  study  watch  with  a  dial 
which  shows  the  usual  decimal  divisions  of  a  minute,  and 
also  figures  which  indicate  the  computed  output  per  hour 
from  single  operations  performed  in  respective  intervals  of 
time  marked  by  corresponding  graduations. 

Hydraulic  Bulldozer:  Hydraulic  Press  Mfg.  Co.,  84  Lincoln 
Ave.,  Mount  Gilead,  Ohio.  This  bulldozer  may  be  operated 
from  either  an  accumulator  or  pump,  the  pressure  being  con- 
trolled by  a  double-acting  poppet  valve.  The  table  is  24  by  48 
Inches  in  size;  the  ram  is  12  inches  in  diameter  and  has 
a  stroke  of  12  Inches.     The  capacity  is  150  tons. 

High-speed  Hacksaw  Machine:  West  Haven  Mfg.  Co.,  New 
Haven,  Conn.  A  machine  equipped  with  a  hydraulic  oil  rara 
which  performs  four  functions,  i.e.,  it  lifts  the  saw  off  the 
work  on  the  return  stroke,  raises  the  frame  to  any  height, 
lowers  the  frame  and  holds  it  in  any  required  position.  The 
machine  is  equipped  with  a  double  removable  vise. 

Hydraulic  Wheel  Press:  Chambersburg  Engineering  Co., 
Chambersburg,  Pa.  This  is  said  to  be  one  of  the  largest 
hydraulic  wheel  presses  which  has  ever  been  built,  the 
claim  being  based  not  only  on  its  weight,  but  on  the  distance 
between  tie  bars,  the  maximum  opening,  and  the  speed  of 
operation.  The  design  follows  closely  along  established 
lines. 

Quick-acting  Wrench:  Automatic  Wrench  Mfg.  Co.,  Bos- 
ton. Mass.  A  wrench  provided  with  means  for  instantaneous 
adjustment  by  simply  placing  the  object  to  be  turned  be- 
tween the  jaws,  then  pushing  a  thumb  trigger  and  pressing 
the  movable  jaw  up  against  it.  With  the  movable  jaw  in 
position,  the  grip  is  maintained  by  an  automatic  locking 
clutch. 

Oxy-acetylene  Welding  Outfit:  Imperial  Brass  Mfg.  Co., 
12-14  West  Harrison  St.,  Chicago,  111.  A  welding  apparatus 
in  which  the  oxygen  passes  at  high  velocity  through  a  spiral 
groove  that  imparts  a  whirling  motion  to  it  before  enter- 
ing the  mixing  chamber.  This  is  said  to  cause  the  oxygen 
to  mix  more  thoroughly  with  the  acetylene  before  the  gases 
reach  the  combustion  point. 

Friction  Clutch:  Conway  &  Co.,  Cincinnati,  Ohio.  A  fric- 
tion clutch  of  unusually  simple  design  which  consists  of 
three  principal  parts,  viz.,  the  pulley  or  drum,  the  expansion 
member  and  the  cone.  A  wide  range  of  adjustment  is  pro- 
vided on  this  clutch  and  it  Is  adapted  (or  use  on  all  kinds 
of  machine  tools,  countershafts  and  special  machinery.  The 
clutch  Is  made  in  all  sizes  up  to  12  inches. 

Electric  Welding  Machines:  Agnew  Electric  Welder  Co., 
Detroit,  Mich.  A  No.  10-D  and  a  No.  20-D  spot  welding  ma- 
chine and  a  No.  20-C  butt  welding  machine  have  recently 
been  placed  on  the  market  by  this  company.  Important 
features  of  both  types  of  machines  are  that  the  working 
joints  are  water-cooled;  and  that  the  high  tension  wires  are 
enclosed  so  that  accidental  contact  with  them  is  Impossible. 

Recording  Pyrometer:  WlUon-Maeulen  Co.,  1  E.  42nd  St., 
New  York  City.  A  pyrometer  known  as  the  "Tapnlog."  The 
special  feature  of  this  instrument  Is  that  the  carriage  carry- 
ing the  chart,  ribbon  and  other  parts  of  tlie  recording  mech- 
anism Is  pivoted  to  drop  away  from  the  galvanometer  when 
it  Is  required  to  change  the  chart.  This  obviates  the  danger 
of  damaging  the  galvanometer.  The  record  is  made  on  the 
under  side  of  the  chart. 

Portable  Electric  Grinder:  HIsey-WoK  Machine  Co.,  Cln- 
cmnati,  Ohio.  A  portable  electric  toolpost  grinder  which  Is 
made  In  a  variety  of  styles  and  sizes  for  operation  on  both 
direct  and  alternating  current.  By  simply  loosening  two 
screws  at  the  commutator  end  of  the  motor,  the  cap  can  be 
removed  to  give  orress  to  the  brushes,  brush-holders  nnd 
electrical  connections.  The  direction  of  rotation  can  bo  In- 
R'antly  changed  by  reversing  the  two  lead  wires. 

Vertical  Spindle  Surface  Grinder:  Blanohard  Machine  Co., 
64  State  St..  Cnmbrldge,  Mass.  On  this  machine  on  Indi- 
vidual driving  mnlor  Is  provided  and  the  use  of  a  driving 
belt  has  b«'en  eliminated,  the  essential  parts  of  a  standard 
motor  being  Incorporated  In  the  wheel  head  In  such  a  manner 
that  they  are  protected  from  the  detrimental  effect  of  moist- 


ure or  dirt.  Thorough  ventilation  is  provided.  In  this  way, 
the  power  is  applied  direct  to  the  spindle  which  carries  the 
abrasive  wheel,  providing  a  very  efficient  drive. 

Improved  Features  of  Lathe  Design:  Greaves-KIusman 
Tool  Co.,  Cincinnati,  Ohio.  On  the  lathes  of  from  16  to  30 
inches  swing  manufactured  by  this  company  certain  note- 
worthy improvements  have  been  incorporated.  The  20-,  22-, 
24-  and  30-inch  lathes  are  equipped  with  either  three-step 
cone  and  double  back  gears  or  with  an  all-geared  head.  The 
spindle  nose  of  the  16-,  IS-  20-,  and  of  the  22-,  24-,  and  30-inch 
sizes  are  made  in  standard  sizes  so  that  faceplates  and 
chucks  are  interchangeable.  The  apron  has  the  mechanism 
mounted  in  the  back  plate  with  bushings  in  the  front  plate 
acting  merely  as  supports.  The  beds  are  heavily  webbed  to 
provide  greater  rigidity. 


NEW  HAVEN  MEETING  OF  THE  A.  S.  M.  E. 

The  New  Haven  branch  of  the  American  Society  of 
Mechanical  Engineers  held  its  regular  spring  meetlni;  at  the 
Mason  Laboratory  of  the  Sheffield  Scientific  School,  Yale 
University,  on  Wednesday,  April  21.  The  general  subject  of 
the  meeting  was  "The  Development  of  Machine  Tools."  The 
meeting  was  well  attended  and  very  successful.  Two  sessions 
were  held,  one  In  the  afternoon  and  one  in  the  evening. 
Three  papers  were  read  at  each  session. 

At  the  afternoon  meeting,  at  which  Prof.  Lester  P.  Breckea- 
ridge  presided,  the  first  paper,  read  by  Prof.  Joseph  W.  Koe 
of  the  Shefl3eld  Scientific  School,  dealt  with  the  "Early  History 
of  Machine  Tools."  In  a  brief,  but  comprehensive  review, 
the  history  of  machine  too'.s  was  traced  from  the  early 
English  pioneers  down  to  the  New  England  machine  tool 
builders  In  the  earlier  half  of  the  past  century.  L.  D. 
Burlingame's  paper  on  "Modern  Developments  in  Milling 
Machines,"  reviewed  the  history  of  this  type  of  machine,  as 
developed  by  the  Brown  &  Sharpe  Mfg.  Co.,  Providence, 
R.  I.,  and  showed  briefly  It.s  universal  application.  A.  L. 
DeLeeuw,  of  the  Singer  Mfg.  Co.,  Elizabethport,  N.  J.,  read 
a  paper  on  "Milling  Cutters  and  Cutting  Tools,"  In  which  he 
briefly  outlined  the  remarkable  results  obtained  by  the  use 
of  helical  milling  cutters  and  circular  rotating  lathe  tools — 
the  latter  a  radical  development  which  Is  likely  to  have  far- 
reaching  effects  when  machines  adapted  for  the  use  of  these 
tools  have  been  developed.  Cutting  speeds  of  over  650  feet 
per  minute  have  been  successfully  obtained  by  this  type  of 
tool  in  turning  steel  or  cast  iron. 

At  the  evening  meeting,  presided  over  by  H.  B.  Sargent,  a 
paper  on  "Modern  Development  In  Vertical  Boring  and  Turn- 
ing Machines"  was  read  by  E.  P.  BuUard,  Jr.,  of  the  BuUard 
Machine  Tool  Co.,  Bridgeport,  Conn.,  in  which  the  develop- 
ment of  this  type  of  machine,  from  the  earliest  form  of  a 
"lathe  placed  on  end,"  to  its  present  highest  development  in 
the  automatic  vertical  turning  machine,  was  shown.  D. 
DeLancey,  of  Waterbury,  Conn.,  read  a  comprehensive  paper 
reviewing  a  complete  series  of  "Special  Forms  of  Presses  for 
Working  Sheet  Metal,"  calling  attention  to  the  work  for 
which  the  different  types  were  best  adapted,  and  the  general 
features  of  their  design.  The  last  paper  read  was  on  "Grind- 
ing as  a  Manufacturing  Process,"  by  H.  W.  Dunbar,  of  the 
Norton  Grinding  Co.,  Worcester,  Mass.  Especial  attention 
was  given  In  this  paper  to  form-grinding  and  to  grinding 
with  wide  wheels. 

The  papers  were  of  unusual  Interest  In  that  they  traced  the 
development  of  the  various  classes  of  machine  tools  from  the 
earliest  or  simplest  forms  to  the  most  modern  and  highly 
developed  types.  All  the  papers  were  illustrated  by  lantern 
slides. 

•     •     • 

The  first  record  of  the  use  of  cast  Iron  dates  back  to  1643 
when  a  cannon  was  made  In  England  from  this  material.  It 
Is  believed,  however,  that  the  method  of  casting  Iron  was 
known  previous  to  this  date,  because  In  1595  a  cannon  weigh- 
ing 6000  pounds  was  made,  nnd  It  is  doubtful  If  such  prog- 
ress could  have  been  made  In  fifty  years.  The  first  record  of 
cooking  utensils  being  made  from  cast  Iron  is  found  160  years 
after  the  first  cannon  was  cast,  so  It  seems  that  In  those  days 
armament  led  In  the  metallurgical  field  as  It  docs  to  a  great 
degree  at  the  present  time. 
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CONSTRUCTION    AND    OPERATION    OF    A    CASTING    MACHINE    DESIGNED    TO    SIMPLIFY    THE 
MANUFACTURE    OF    RODS    AND    WIRE 

BY  EDWARD    K.  HAMMOND" 


IN  the  manufacture  of  rod  and 
wire  the  usual  practice  is  to 
cast  the  copper,  brass,  etc., 
into  ingots  which  are  first  ham- 
mered and  then  rolled  out  into 
rods  of  a  size  which  can  be 
passed  through  the  drawing 
dies.  Perfectly  satisfactory  re- 
sults— so  far  as  the  quality  of 
the  work  produced  in  this  way  is 
concerned — are  obtained  by  this 
method,  but  anyone  who  is  fa- 
miliar with  the  manufacture  of 
rod  and  wire  knows  that  it  is  an 
industry  in  which  a  large  invest- 
ment is  required  for  equipment, 
and  in  which  the  labor  and 
power  cost  is  relatively  high. 
With  the  view  of  reducing  the  in- 
vestment in  equipment  and  the 
cost  of  labor  necessary  to  bring 
the  metal  into  the  form  of  rods 
that  are  ready  for  the  drawing 
dies,  the  Continuous  Casting  Cor- 
poration, Kinney  Bldg.,  Newark, 
N.  J.,  is  at  present  working  on 
the  development  of  a  machine 
and  process  for  the  continuous 
casting  of  rods  of  brass,  copper, 
aluminum,  lead,  zinc  and  soft 
metal  alloys.  This  process  is  the 
invention  of  the  company's 
president,  Grenville  Mellen. 
Through  its  use,  a  single  opera- 
tion converts  the  molten  metal 
into  rods  that  are  ready  to  be 
drawn.  The  machine  is  pro- 
vided with  a  receiver  into 
which  the  molten  metal  is  de- 
livered from  any  suitable  form 
of  melting  furnace.  From  this 
receiver    it    flows    into    a    con- 
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tinuous  mold  formed  by  two  sets  of  mold  sections — each  of 
which  forms  half  of  a  continuous  two-part  mold — that  are 
carried  on  two  endless  chains.  The  metal  is  carried  along 
In  this  traveling  mold  and  passed  out  in  the  form  of  a  solid 
rod  which  can  be  carried  on  directly  to  the  drawing  dies. 
The  mold  sections  run  over  sprockets  and  are  returned  to 
the  starting  point  where  the  molten  metal  is  being  de- 
livered into  the  mold.  As  long  as  the  machine  is  kept  run- 
ning and  supplied  with  molten  metal  a  continuous  rod  will 
be  produced. 

The  Construction  of  the  Mold 
Fig.  3  shows  a  close  view  of  a  portion  of  the  chains  of 
mold  sections  entering  the  top  of  the  machine.  Referring  to 
this  illustration  it  will  be  seen  that  the  sections  are  machined 
w^ith  a  semi-cylindrical  groove  A  running  longitudinally  in 
them;  and  these  two  grooves  come  together  to  form  the  con- 
tinuous cylindrical  mold  in  which  the  rod  is  cast.  It  will 
also  be  noticed  that  at  the  end  of  each  block  forming  the 
mold  sections  there  is  a  slightly  raised  boss  B.  The  surfaces 
of  these  bosses  are  accurately  finished  so  that  they  fit  tightly 
together,  and  the  same  is  true  of  the  faces  of  the  mold  sections 
in  which  the  grooves  forming  the  mold  are  machined.  The 
necessity  for  this  care  in  machining  will  be  evident,  as  any 
opening  in  the  joints  would  result  in  the  casting  of  "fins"  on 
the  rod.  The  necessity  tor  close  fitting  joints  also  made  It 
desirable  to  adopt  a  special  method  of  guiding  the  mold  sec- 
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tions  into  the  machine.  If  these  sections  were  simply  car- 
ried over  the  ordinary  form  of  chain  sprockets,  the  ends  of 
the  sections  would  rub  together  and  this  would  inevitably 
result  in  wear  and  consequently  in  loose  joints.  In  order  to 
overcome  this  dilficulty  a  special  form  of  cam  guides  is 
provided  at  the  top  of  the  frame  of  the  machine.  The  rollers 
C  which  are  carried  by  pins  mounted  in  the  mold  sections, 
as  shown  in  Fig.  3,  run  in  these  cam  guides  and  result  in 
rocking  the  mold  sections  in  such  a  way  that  they  move  into 
the  machine  without  the  ends  coming  into  contact  until  such 
a  time  as  the  bosses  B  at  the  ends  of  the  sections  are  pressed 
together  by  the  thrust  of  the  sprockets  over  which  the  chains 
run. 

Both  the  outer  faces  of  the  mold  sections  and  the  sides  D 
are  accurately  machined  to  engage  with  guides  which  hold 
the  sections  in  alignment  while  passing  through  the  machine. 
Of  the  two  guides  which  engage  with  the  sides  D  of  the  mold 
sections,  one  is  fixed  and  the  other  held  in  contact  with  the 
sections  through  spring  pressure.  The  tension  of  the  springs 
employed  for  this  purpose  may  be  adjusted  by  means  of 
screws,  this  adjustment  being  made  by  regulating  the  nuts 
shown  at  E  In  Fig.  1.  These  guides  are  made  in  four  sec- 
tions because,  as  the  molten  metal  solidifies,  its  temperature 
is  reduced  and  the  temperature  of  the  mold  sections  is  in- 
creased. As  a  result,  the  blocks  expand  and  by  having  the 
guides  in  four  sections  instead  of  in  a  single  piece,  ad- 
justment is  automatically  made  for  the  difference  in  the  size 
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of  the  sections.  The  pressure  of  the  springs  regulated  by 
nuts  £  is  supplied  to  the  movable  guides  by  means  of  pins 
which  cause  the  movable  guides  to  be  pushed  in  against  the 
mold  sections,  with  the  result  that  the  sections  are  pressed 
against  the  fixed  guide.  A  similar  arrangement  of  one  fixed 
and  one  movable  guide  engages  the  front  and  back  faces  of 
the  traveling  mold.  In  this  case  the  tension  of  the  springs 
which  press  the  movable  guides  against  the  mold  sections  Is 
regulated  by  means  of  screws  F.  These  screws  operate  wedges 
which  are  moved  so  as  to  compress  or  release  the  springs 
for  adjusting  their  tension  to  the  required  degree.  Through 
the  action  of  these  two  pairs  of  guides  the  sections  are  held  in 


Ftp.  3.     Top  View  allowing  Mold  Sections  cominff  together  to  form  Hold 


proper  alignment  and  the  faces  of  each  pair  of  sections  are 
held  in  close  contact  with  each  other. 

In  addition,  it  is  necessary  to  hold  the  ends  of  the  sections 
in  close  contact.  It  will  be  evident  from  the  preceding  de- 
scription of  the  guides  that  the  alignment  of  the  mold  sec- 
tions through  the  spring  pressure  applied  to  the  guides  will 
inevitably  result  in  frictional  resistance  to  the  movement 
of  the  mold  sections.  This  resistance  is  not  of  any  great 
magnitude  but  it  serves  one  very  valuable  purpose.  The 
sprockets  over  which  the  chains  of  mold  sections  run  exert 
a  certain  thrust  which  tends  to  move  the  chain  forward.  This 
movement  is  resisted  by  the  friction  of  the  mold  sections  in 
contact  with  the  guides,  and  the  rssult  is  that  the  ends  of 
the  sections  are  held  in  close  contact  with  each  other.  In 
this  way  the  possibility  of  metal  leaking  out  of  the  mold 
through  spaces  between  the  ends  of  the  sections  is  effectually 
eliminated.  The  sprockets  which  drive  the  chains  of  sec- 
tions are  located  at  the  top  of  the  machine  and  the  shafts  on 
which  they  are  mounted  are  driven  by  two  worm-wheels  which 
engage  with  a  common  worm,  this  worm  being  driven  by  the 
tight  and  loose  pulley  arrangement  shown  in  Fig.  2.  A  similar 
pair  of  sprockets  at  the  bottom  of  the  machine  return  the 
chains  of  mold  sections,  these  sprockets  being  merely  idlers 
over  which  the  chains  run. 

Fig.  4  shows  the  mold  in  process  of  opening  at  the  bottom 
of  the  machine,  and  a  finished  rod  coming  out.  By  referring 
to  this  illustration  it  will  be  seen  that  in  spite  of  the  pre- 
cautions taken  to  hold  the  mold  sections  in  accurate  align- 
ment and  to  keep  the  Joints  in  close  contact,  the  surface  of 
the  rod  cast  in  the  machine  still  shows  lines  which  indicate 
that  it  was  cast  in  a  mold  composed  of  sections.  However, 
the  marks  of  the  sections  left  on  the  rod  due  to  the  joints  in 
the  mold  are  very  slight,  and  these  are  "ironed"  out  by  the 
passage  of  the  rod  through  the  drawing  dies.  It  is  said  that 
the  rods  are  of  uniform  structure  and  free  from  defects;  and 
that  the  product  drawn  from  these  rods  does  not  show  any 
trace  of  these  marks  when  it  <s  fldished. 

In  using  this  machine  it  will  be  evident  that  a  great  deal 
of  heat  must  inevitably  be  given  up  to  the  mold  sections  in 
cooling  the  metal  from  the  molten  condition  in  which  it  is 
delivered  to  the  machine,  to  a  solid  rod  which  is  turniNl  out 
at  the  lower  end.  This  heat  would  soon  result  in  the  destruc- 
tion of  the  mold  were  not  some  special  means  provided  for 
HLislpnting  it.  The  provision  made  for  keeping  the  mnchlne 
cool  consists  of  having  a  series  of  jets  which  spray  water 
onto  the  mold  sections.  The  water  is  not  turned  on  until  the 
molds  have  reached  a  temp»'rature  aufflclently  high  to 
vaporize  It,  and  as  a  result,  the  molds  are  perfectly  dry  at  a 
distance  a  few  Inches  above  the  uppermoat  jet.  Where  this 
method  of  cooling  Is  used,  no  difnculty  has  been  experienced 
from  pxcmslve  heating  of  the  mold  and  It  has  been  found 
feasible  to  run  the  machine  continuously.  When  casting 
\-lnrh  brasn  rods  trnvpllng  at  n  speed  of  42  feet  per  minute, 
with  a  distance  of  8  feel  between  the  centers  of  the  sprockets 


over  which  the  mold  sections  run,  it  has  been  found  that  the 
temperature  of  the  mold  does  not  exceed  450  degrees  F. 
Factors  which  affect  the  Rate  of  Production 

The  rate  at  which  rod  can  be  produced  in  this  machine  is 
naturally  dependent  upon  the  speed  with  which  the  metal  can 
be  cooled  from  the  molten  state  into  rod  which  can  be  handled 
after  it  leaves  the  machine.  Several  factors  affect  this  rate, 
the  more  important  of  which  are  the  melting  point  of  the 
metal  which  is  being  cast  into  rods,  the  temperature  at  which 
it  is  feasible  to  handle  the  metal  after  it  leaves  the  machine, 
the  specific  heat  of  the  metal  in  question,  its  specific  gravity, 
and  the  size  and  cross-section  of  the  rod.  It  will,  of  course, 
be  evident  that  in  operating  the  machine  to  cast  metal 
with  a  high  specific  heat,  it  is  necessary  to  run  slower 
than  would  be  the  case  with  a  metal  of  lower  specific 
heat.  This  is  due  to  the  fact  that  the  metal  with  a  high 
specific  heat  is  required  to  give  out  a  greater  amount  of  heat 
in  order  to  cool  it  down  to  a  point  where  it  can  safely  leave 
the  mold  ready  for  subsequent  handling.  As  the  amount  of 
surface  of  the  mold  sections  exposed  to  the  cooling  water  is 
constant,  the  variation  of  operating  conditions  to  handle 
metals  of  different  characteristics  is  obtained  by  varying  the 
speed  at  which  the  machine  is  run.  The  statement  made  in 
regard  to  metals  of  different  specific  heats  also  holds  good 
in  the  case  of  metals  with  high  melting  points  or  high 
specific  gravity.  If  a  machine  is  to  be  used  constantly  for 
one  given  class  of  metal  which  gives  out  an  exceptionally 
large  amount  of  heat  while  changing  from  the  molten  to  the 
solid  condition,  provision  may  be  made  for  increasing  the  rate 
of  speed  at  which  the  machine  is  operated  by  increasing  the 
height  of  the  machine,  so  that  there  is  a  greater  length  of 
cooling  water  through  which  the  mold  sections  pass  before 
releasing  their  grip  on  the  rod  of  metal. 

An  idea  of  the  rate  at  which  rod  can  be  produced  on  this 
machine  may  be  obtained  from  the  fact  that  in  tests  which 
have  been  conducted  it  is  stated  that  %-inch  copper  rod  was 
turned  out  at  the  rate  of  26  feet  per  minute,  while  %-inch 
aluminum  rod  was  produced  at  the  rate  of  GO  feet  per  minute. 
This  difference  in  the  rate  of  production  is  due  to  the  dif- 
ference in  the  melting  point,  specific  heat  and  specific  gravity 
of  the  two  metals.  For  a  ten-hour  working  day,  the  capacity 
of  the  machine  is  from  15  to  30  tons  of  rod. 
How  the  Machine  is  Operated 

Figs.  1  and  2  show  two  transverse  channel  irons  near  the 
top  of  the  machine.     In  practice,  these  would  be  the  beams 


Fit.    4.     Bottam   Tltw   ibawin(  Mold   8«!tlo«i   uparitint  and 
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In  the  floor;  and  the  receiver  into  which  the  molten  metal 
from  the  melting  furnaces  Is  poured  would  thus  be  located 
In  a  convenient  position  for  delivering  this  metal  to  the  ma- 
chine. The  machine  Itself  would  extend  through  the  floor 
so  that  the  cast  rod  would  be  taken  out  on  the  floor  below 
and  delivered  to  the  drawing  machine.  Details  of  the  ar- 
rangement would,  of  course,  be  modified  to  meet  the  re- 
quirements of  individual  cases.  The  arrangement  of  the 
rn.otlng  shop  Is  shown  dlaKr.Tmmatlcally  in  Fig,  5.     Each  ma- 
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chine  has  a  capacity  for  the  output  of  a  battery  of  forty-one 
melting  furnaces  holding  220-pound  crucibles,  and  six  heats 
would  be  made  in  a  ten-hour  day.  The  receiver  A  on  the 
machine  into  which  the  molten  metal  is  poured  hcis  a  ca- 
pacity for  194  pounds  of  metal.  This  receiver  is  equipped 
with  an  automatic  control  device  B  which  is  actuated  by  a 
solenoid  magnet  connected  to  a  battery  circuit,  one  terminal 
of  which  is  grounded  on  the  machine  and  the  other  attached 
to  a  graphite  valve  projecting  into  the  mold  orifice.  When 
the  metal  in  the  mold  rises  to  contact  with  the  graphite 
terminal,  it  closes  the  circuit  and  draws  down  the  graphite 
valve  to  partially  shut  off  the  flow  of  metal  into  the  mold. 
When  the  molten  metal  recedes  from  the  terminal,  the 
electric  circuit  is  broken  and  the  beam  on  which  the  terminal 
is  carried  swings  up  and  opens  the  entrance  to  the  mold  to 
allow  the  metal  to  flow  more  freely. 

It   will,   of   course,   be   evident   that   the   crucible    C,   from 
which  the  molten  metal  is  being  poured  into  the  receiver  on 


Tig,    5.     Dia^am    showing    Arrangement    of    Casting    Shop    equipped 
with  Mellen  Rod  Casting:  Machine 

the  machine,  has  been  carried  over  from  the  melting  furnace 
D.  The  machine  is  driven  by  a  variable  speed  motor  E  which 
regulates  the  speed  according  to  the  metal  which  is  being 
cast,  the  regulation  of  the  motor  being  controlled  by  the 
wheel  F.  A  safety  device  is  incorporated  in  the  drive  so 
that  it  any  unusual  condition  arises,  a  safety  pin  will  be 
sheared  off  and  prevent  damage  being  done  to  the  mechan- 
ism. The  rod  as  it  leaves  the  machine  is  rolled  up  on  a 
reel  G.  It  has  already  been  stated  that  the  mold  sections  are 
cooled  by  water  jets,  and  these  are  shown  at  H  in  Fig.  5. 
Mold-cleaning  brushes  J  are  located  above  the  jets,  these 
brushes  being  made  of  steel  and  employed  to  remove  any 
deposit  from  the  mold  sections  as  they  are  returned  to  the 
top  of  the  machine  ready  to  come  together  again  to  receive 
a  fresh  supply  of  molten  metal.  A  facing  is  applied  to  the 
mold  sections  by  the  air  brushes  E  in  order  to  prevent 
trouble  from  the  metal  sticking  to  the  mold.  It  will  be 
evident  that  in  starting  the  machine  the  mold  will  have  to 
be  plugged  up  to  hold  the  molten  metal  until  it  has  time  to 
solidify.  At  first  a  plug  of  metal  was  used,  but  experience 
has  shown  that  a  plug  made  of  waste  will  retard  the  flow  of 
metal  through  the  mold  sufficiently  to  give  it  time  to  solidify. 


Advantages  of  the  Mellen  Process 
It  is  not  the  purpose  of  this  article  in  any  way  to  exploit 
the  Mellen  process  for  casting  metal  rods,  but  as  the  chief 
merit  lies  in  its  ability  to  simplify  the  preliminary  stages 
of  rod  and  wire  manufacture,  a  comparison  of  the  work 
of  casting  rods  in  this  machine,  which  has  already  been 
described,  with  that  of  producing  rods  by  first  casting  in- 
gots and  then  rolling  them  out,  will  prove  instructive. 
The  customary  practice  of  rod  and  wire  mills  is  to  melt 
the  metal  and  then  cast  it  into  ingots  3  to  5  inches  square 
and  from  4  to  6  feet  in  length.  These  ingots  are  then  rolled 
out  in  the  usual  form  of  rolling  mills,  from  ten  to  thirty 
passes  being  required  to  reduce  the  ingot  to  a  %-inch  rod. 
Approximately  thirty  men  would  be  needed  to  look  after 
this  work,  and  the  rolling  mill  equipment  used  would  con- 
sume a  large  amount  of  power.  From  3  to  4  horsepower  is 
required  to  drive  the  Mellen  machine.  It  is  unnecessary  to 
call  the  attention  of  those  familiar  with  rolling  mill  practice 
to  the  expense  incident  to  the  maintenance  of  the  rolls  or 
the  amount  of  floor  space  required  to  handle  the  work,  owing 
to  the  considerable  length  of  the  rod  into  which  the  ingot 
is  rolled.  The  first,  cost  and  the  expense  of  fuel  and  mainte- 
nance for  furnaces  used  to  heat  the  rods  where  rolling  is 
employed  is  also  avoided  by  the  Mellen  process.  Another 
feature  is  that  accidents  which  occur  in  the  operation  of 
rolling  mills  are  avoided  by  having  the  rods  cast  in  the  ma- 
chine where  the  hot  metal  is  kept  completely  enclosed.  Thus 
the  Mellen  process  is  a  factor  in  the  much  talked  of  "Safety 
First"  movement. 

Another  advantage  of  this  method  is  the  elimination  of 
trouble  due  to  oxidation.  Where  the  metal  is  cast  in  ingots 
and  then  rolled  out  into  rods  which  can  be  handled  in  the 
drawing  dies,  it  is  obviously  necessary  to  heat  the  work  for 
the  rolling  operations,  and  as  the  red-hot  metal  is  in  contact 
with  the  oxygen  of  the  atmosphere,  it  is  impossible  to  pre- 
vent this  surface  from  becoming  coated  with  a  layer  of  oxide 
scale.  As  compared  with  this  process,  the  rods  cast  by  the 
continuous  process  have  the  molten  metal  delivered  into  an 
enclosed  mold  in  which  it  solidifies  out  of  contact  with  the 
air.  The  rod  of  metal  emerging  from  the  lower  end  of  the 
machine  has  cooled  down  far  enough  so  that  the  oxygen  in 
the  air  will  no  longer  affect  it.  When  all  of  these  facts  are 
taken  into  consideration  and  compared  with  a  method  by 
which  it  is  possible  to  cast  the  rods  direct,  using  a  machine 
of  compact  form  which  requires  little  power  to  drive  it,  it 
would  seem  that  the  Mellen  process  for  the  continuous  produc- 
tion of  rods  should  be  one  that  will  find  wide  application. 

*  *     * 

A  great  deal  has  been  said  of  the  origin  of  the  safety  move- 
ment, and  it  will  interest  manufacturers  to  know  that  the 
earliest  record  of  systematic  production  is  that  of  the  Crane 
Co.,  Chicago,  which  in  1897  began  to  provide  eye  protectors 
for  its  men.  In  189S  it  put  this  work  on  a  systematic  basis, 
giving  the  glasses  to  the  men  free  of  charge  and  requiring 
operators  as  far  as  possible  at  that  time  to  wear  the  glasses 
constantly  when  they  were  exposed  to  flying  bits  of  metal, 
emery,  dust  and  to  the  glare  of  hot  metal.  Dr.  A.  M.  Harvey, 
who  was  at  that  time,  and  who  still  is,  the  company's  chief 
surgeon,  was  the  originator  of  this  plan  of  providing  glasses 
for  the  men.  The  fact  that  since  the  company  lias  been  pro- 
viding glasses  eye  injuries  to  its  employes  have  been  cut 
down  to  an  extremely  low  point,  proved  the  value  of  having 
adequate  eye  protection  for  workmen  in  shops.  Crane  &  Co. 
posted  signs  conspicuously  in  their  plant  drawing  the  atten- 
tion of  the  men  to  the  necessity  of  using  glasses  and  the  fact 
that  the  glasses  were  provided  free  of  charge.  The  company 
is  one  of  the  best  known  industrial  concerns  in  the  safety 
movement,  and  much  of  its  success  is  due  to  the  thoroughness 
and  activity  of  Dr.  Harvey. 

*  •     * 

The  reference  on  page  621  of  the  April  number  of 
M.vciiiNEBY  on  heat-treating  shrapnel  shells  was  incorrect. 
Instead  of  an  oil  bath  for  tempering,  a  muflle  furnace  heated 
to  a  temperature  of  1000  degrees  F.  was  used  for  drawing 
the  temper  of  the  shrapnel  shells  for  a  distance  of  about  two- 
thirds  of  their  length. 
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SURFACE   COMBUSTION   APPLIANCES 

The  combustion  of  gas  without  the  admixture  of  oxygen 
Is  inefficient  for  heating;  the  ordinary  fantail  gas  burner 
produces  both  light  and  heat,  but  as  a  means  for  heating  it 
Is  very  inefficient,  while  the  Bunsen  burner,  in  which  gas 
and  air  are  mixed  before  reaching  the  combustion  zone,  gen- 
erates little  light  and  much  heat.  The  Welsbach  mantle  lamp 
is  a  Bunsen  burner  apparatus  in  which  a  highly  refractory 
material  is  heated  to  incandescence  to  produce  light.  The 
mixture  of  air  and  gas  required  for  perfect  combustion  is 
explosive  and  the  ordinary  Bunsen  burner  cannot  be  used 
with  a  perfect  mixture  as  it  back-fires  and  the  flame  snaps 
out.  Hence,  in  all  ordinary  Bunsen  burners  it  is  necessary  to 
supply  an  excess  of  air  or  gas  in  order  to  maintain  continu- 
ous combustion. 

A  new  development  in  gas  burners  for  heating  has  been  in 
process  of  development  to  which  allusion  in  these  columns  has 


Fl(.    1.     Surface   Combnttion   Ou  Funuics  for  heat-treatins  Ketali 

previously  been  made.  An  article  was  published  in  the  May, 
1912,  number  on  "Surface  Combustion,"  describing  experi- 
ments made  by  Prof.  Bone  of  England,  which  had  demon- 
strated that  the  efficiency  of  gas  heating  could  be  greatly 
Increased  if  the  combustible  mixture  was  directed  through  n 
porous  refractory  medium  like  fire-brick  or  onto  a  bed  of 
granulated  refractory  material.  Dr.  Charles  E.  Lucke  of 
Columbia  University  had  also  experimented  with  surface  com- 
bustion, and  had  taken  out  patents  In  America.  The  Bone  and 
Lucke  Interests  were  combine<l,  the  American  rights  being 
vested  with  Dr.  Lucke  and  his  associates,  while  the  British 
rights  were  similarly  vested  with  Prof.  Bone.  This  process 
of  combu.ttlon  Is  comparable  with  that  of  the  Welabnch  burner, 
but  Its  object  is  to  produce  radiant  heat  instead  of  light. 

The  Surface  Combustion  Co.,  148-150  W.  52d  St.,  New  York 
City,  has  flr(iulrod  the  rights  under  the  Lucke  and  Bono 
patents  for  Industrial  applications.  Fig.  1  shows  a  gas  fur- 
nace of  the  surface  combustion  typo,  for  which  a  saving  of 
gns  of  fully  3G  to  40  per  cent  over  the  ordinary  types  of  e<iunl 
capacity  Is  claimed.  The  furnace  comprises  an  ordinary  fire- 
brick arch  with  channels  at  each  side  of  the  hearth  In  which 


"Fire"    for 


an  artificial 
highly  refrac- 
t  0  r  y  ,  granular 
material  is 
placed.  The  mix- 
ture of  gas  and 
air  is  supplied 
through  these 
beds  of  granular 
material,  having 
first  entered  the 
mixing  chamber 
which  communi- 
cates with  the 
fuel  beds  above 
through  a  large  number  of  small  metal  pipes,  each  about  ^^ 
inch  diameter.  The  reason  for  feeding  the  fuel  to  the  fuel 
bed  through  small  pipes  is  to  prevent  back-firing.  The  com- 
bustion zone  is  thus  fixed,  and  the  combustible  mixture 
neither  blows  off  nor  heats  back. 

The  gas  is  supplied  at  ordinary  city  main  pressure,  equiva- 
lent to  a  head  of  about  three  to  four  inches  of  water.  The  air 
blast  is  delivered  at  an  equal  pressure,  by  a  small  blower 
driven  by  an  electric  motor.  Suitable  control  apparatus 
actuated  by  diaphragms  is  furnished  for  both  the  air  and 
gas  pipes  to  insure  balance  of  the  fuel  and  air  supplied. 

The  combustion  is  characterized  by  the  absence  of  flame 
drafts  and  roar.  The  interior  of  the  furnace  is  filled  with 
incandescent  gas;  the  heat,  while  intense,  is  very  uniform 
and  is  exceptionally  suitable  for  heating  steel  for  hardening. 
The  absence  of  drafts  and  local  variations  in  temperature  fa- 
vors uniform  heating  and  minimizes  the  trouble  of  distortion. 

Kig.  2  shows  the  form  of  surface  combustion  apparatus 
recommended  for  melting  pots,  the  shape  being  circular.  It 
consists  of  a  cast-iron  cup  lined  with  fire-brick  and  filled  with 
refractory  material.  The  mixing  chamber  forms  the  base  and 
between  the  base  and  the  bottom  of  the  fuel  bed  are  Inter- 
posed numerous  small  pipes  to  feed  the  fuel  to  the  fuel  bed. 

Fig.  3  shows  another  form  of  surface  combustion  "fire," 
this  being  rectangular  in  shape  but  otherwise  of  the  same 
style  as  Fig.  2.  The  illustration  is  of  a  fire  having  a  bed 
about  eighteen  inches  wide  and  three  feet  long.  Larger  sizes 
can  be  made,  but  for  very  large  sizes  it  is  recommended  that 
a  number  of  comparatively  small  units  be  grouped.  There 
is  no  limit  to  the  size  of  a  surface  combustion  fire,  but  for 
practical  reasons  they  are  preferably  made  in  units  of  small 
size  to  facilitate  manufacture  and  to  save  expense  when 
making  repairs. 

Surface  combustion  fires  can  be  run  efficiently  at  tempera- 
tures in  excess  of  3000  degrees  F.  In  fact,  platinum  which 
melts  at  3191  degrees  F.  may  be  readily  and  rapidly  melted. 
It  is  possible  to  consume  efficiently  a  volume  of  gas  equivalent 
in  heating  power  to  150  pounds  of  coal  per  hour  per  square 
foot  of  fuel  bed  while  not  more  than  sixty  to  seventy  pounds 
per  square  foot  of  grate  area   can   be  burned   on   locomotive 
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boiler  grates.  This  intensity  of  fuel  consumption  coupled 
with  almost  perfect  combustion  produce  an  intensely  hot  radi- 
ant fire.  There  being  no  excess  of  air,  a  minimum  of  heat  is 
carried  off  in  the  waste  gases.  The  possible  applications  of 
surface  combustion  are  innumerable,  but  one  of  common 
interest  that  promises  to  increase  the  domestic  use  of  gas 
is  in  gas  stoves  and  heaters.  It  saves  gas  and  improves 
cooking  facilities  greatly. 

*     *     * 

CONVENTION   OF   THE   NATIONAL  METAL 
TRADES    ASSOCIATION 

At  the  seventeenth  annual  convention  of  the  National 
Metal  Trades  Association  held  at  the  Hotel  Astor,  New  York 
City,  April  14-15,  there  was  a  registered  attendance  of  194 
members  and  guests.  President  Herbert  H.  Rice  of  the 
Waverly  Co.,  Indianapolis,  Ind.,  presided.  The  order  of 
proceedings  was  as  follows: 

Wednesday  Morningr  Session 

The  convention  was  called  to  order  at  9:30  and  an  address 
of  welcome  was  delivered  by  H.  N.  Covell,  president  of  the 
New  York  and  New  Jersey  branch.  After  the  preliminary 
business  of  roll  call,  reading  of  minutes,  and  the  appointment 
of  convention  committees  on  credentials,  resolutions,  con- 
stitution, auditing  and  convention  had  been  attended  to. 
President  Herbert  H.  Rice  read  his  report.  Mr.  Rice  referred 
briefly  to  the  objects  which  had  led  to  the  founding  of  the 
association  and  the  work  which  had  been  accomplished 
through  cooperative  effort.  He  had  no  change  of  policy  to 
advocate,  but  expressed  his  opinion  that  one  of  the  most 
obvious  lines  of  development  which  the  association  could 
undertake  would  be  that  of  making  further  increases  in 
membership.  Next  in  order  came  the  report  of  Treasurer 
F.  C.  Caldwell,  which  showed  the  financial  status  of  the 
association  to  be  very  satisfactory. 

The  report  of  Commissioner  John  D.  Hibbard  pointed  out 
that  the  fiscal  year  of  1914-15  had  witnessed  the  development 
of  two  movements  of  marked  importance  to  the  National 
Metal  Trades  Association;  first,  the  development  of  a  method 
of  procedure  in  conducting  investigations  by  the  Federal 
Commission  on  Industrial  Relations;  second,  the  closer 
affiliation  and  cooperation  of  national  organizations  of  em- 
ployers through  conference  boards.  Mr.  Hibbard  referred 
very  briefly  to  the  investigations  of  the  Federal  Commission 
on  Industrial  Relations,  and  then  went  on  to  tell  of  the 
benefits  accruing  from  the  cooperation  of  national  organiza- 
tions of  employers  through  the  establishment  of  conference 
boards,  explaining  the  results  which  could  be  accomplished 
through  cooperative  effort  where  the  effort  of  the  individual 
proved  ineffective.  Other  general  matters  of  interest  to  the 
association  were  touched  upon,  including  the  work  of  safety 
inspection.  The  final  officer's  report  was  that  of  Secretary 
H.  D.  Sayre. 

The  reports  of  standing  committees  included  the  following: 
Industrial  Education,  F.  A.  Geier,  chairman,  Cincinnati  Mill- 
ing Machine  Co.,  Cincinnati,  Ohio;  Apprenticeship,  W.  A. 
Viall,  chairman,  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.; 
Membership,  John  W.  O'Leary,  chairman,  Arthur  J.  O'Leary 
&  Son  Co.,  Chicago,  111.;  and  Publicity,  Justus  H.  Schwacke, 
chairman,   William   Sellers   &   Co.,   Inc.,   Philadelphia,    Pa. 

In  the  report  of  the  committee  on  industrial  education 
some  particularly  interesting  figures  were  quoted  as  to  the 
relative  earning  capacity  of  industrial  workers  who  had 
received  vocational  training  before  entering  the  factory  in 
which  they  found  employment  and  those  who  came  unpre- 
pared. These  figures  were  quoted  from  the  bulletin  of  the 
National  Association  of  Corporation  Schools  and  are  as  fol- 
lows: A  comparison  was  made  of  fifty-one  children  who 
had  received  no  preliminary  train.ing  and  fifty-one  children 
who  had  received  trade  training,  average  age  of  both  groups 
fourteen  years.  The  average  wage  of  the  untrained  children 
who  had  been  working  for  six  months  was  $4-30  per  week; 
that  of  the  trained,  $6.85;  the  average  wage  of  untrained  chil- 
dren who  had  been  working  for  one  year  was  $5.10  per  week, 
and  that  of  trained  $9.50  per  week;  of  the  untrained  children 
who  had  been  working  for  two  years  the  average  wage  was 


$5.85,  while  that  of  the  trained  sixteen-year-old  worker  was 
$10.84.  These  figures  certainly  make  an  excellent'  plea  for 
industrial  education  from  both  an  economic  and  humanitarian 
point  of  view. 

In  the  report  of  the  committee  on  apprenticeship,  mention 
was  made  of  the  resolution  passed  at  the  annual  meeting  of 
the  association  in  1913  to  employ  a  man  to  assist  in  the 
organization  of  apprenticeship  systems  in  the  shops  of  mem- 
bers of  the  National  Metal  Trades  Association.  It  has  been 
realized  that  a  man  competent  to  fill  such  a  position  satis- 
factorily must,  of  necessity,  possess  exceptional  qualifications, 
and  up  to  date  a  suitable  appointee  for  this  position  has  not 
been  discovered.  The  committee  called  upon  the  members 
of  the  association  to  assist  them  in  discovering  a  man  suitable 
for  this  post.  Reference  was  made  to  a  meeting  called  by 
M.  W.  Alexander  with  the  object  of  forming  a  conference  board 
on  the  training  of  apprentices,  and  the  committee  expressed 
itself  as  of  the  opinion  that  such  a  board  could  accomplish 
very  valuable  work.  The  following  resolution  was  placed 
before  the  convention:  "Resolved  that  the  National  Metal 
Trades  Association  authorize  the  participation  of  a  committee 
with  the  conference  board  on  training  of  apprentices,  and 
that  the  executive  committee  allow  the  necessary  dues  and  the 
expenses  of  such  a  committee,  provided  said  committee  upon 
investigation  approves  the  work  of  the  conference  board  on 
training  of  apprentices."    This  resolution  was  passed. 

During  the  interval  between  the  morning  and  afternoon 
session  a  buffet  luncheon  was  served. 

Wednesday  Afternoon  Session 

The  Wednesday  afternoon  session  was  devoted  to  a  report 
of  the  committee  on  prevention  of  industrial  accidents,  W. 
H.  Van  Dervoort,  chairman.  Root  &  Van  Dervoort  Engineer- 
ing Co.,  East  Moline,  111.,  and  a  discussion  of  this  report  by 
William  H.  Doolittle,  safety  inspector  of  the  National  Metal 
Trades  Association;  a  talk  on  "Cooperation  Work  of  National 
Employers'  Associations  through  Conference  Boards,"  by 
Magnus  W.  Alexander,  General  Electric  Co.,  West  Lynn, 
Mass.;  a  talk  entitled  "State  Legislation  and  the  Business 
Man  in  Politics,"  by  Dudley  Taylor;  and  an  illustrated  talk 
entitled  "Highways  and  Hedges  of  Many  Managers  of  Men," 
by  Walt.  S.  Goodwin. 

The  convention  banquet  was  served  at  7  P.  M.,  the  speakers 
of  the  evening  being  Frederick  P.  Fish  of  Boston,  Mass.,  and 
Alfred  W.  Martin  of  New  York  City. 

Thursday  Session 

The  Thursday  session  was  devoted  to  an  address  by  Daniel 
Davenport,  explaining  how  the  responsibility  of  members  of 
trades  unions  for  the  acts  of  the  officers  of  the  union  had 
been  legally  established;  a  paper  by  Walter  Drew,  National 
Erectors'  Association,  New  York  City,  dealing  with  the  work 
of  the  Federal  Commission  on  Industrial  Relations;  the  re- 
ports of  convention  committees;  the  report  of  the  nominating 
committee,  F.  C.  Caldwell,  chairman,  H.  W.  Caldwell  &  Son 
Co.,  Chicago,  III.,  and  the  election  and  installation  of  officers. 
The  following  officers  were  elected  for  the  forthcoming  year: 
President,  Herbert  H.  Rice,  the  Waverly  Co.,  Indianapolis, 
Ind.;  first  vice-president,  George  Mesta,  Mesta  Machine  Co., 
Pittsburg,  Pa.;  second  vice-president,  W.  H.  Van  Dervoort, 
Root  &  Van  Dervoort  Engineering  Co.,  East  Moline,  111.;  treas- 
urer, F.  C.  Caldwell,  H.  W.  Caldwell  &  Son  Co.,  Chicago,  111. 
Counsellors:  W.  A.  Layman,  Wagner  Electric  Co.,  St.  Louis, 
Mo.;  Paul  B.  Kendig,  Seneca  Falls  Mfg.  Co.,  Seneca  Falls,  N. 
Y.;  J.  W.  Higgins,  Worcester  Pressed  Steel  Co.,  Worcester, 
Mass.;  M.  B.  McLauthlin,  George  T.  McLauthlin  Co.,  Boston, 
Mass.;  Justus  H.  Schwacke,  William  Sellers  &  Co.,  Inc.,  Phila- 
delphia, Pa.;  and  Henry  D.  Sharpe,  Brown  &  Sharpe  Mfg.  Co., 
Providence,  R.  I. 

*     <     * 

A  description  of  the  Gorton  universal  engraving  machine 
designed  especially  for  engraving  tire  molds,  appeared  in 
the  March  number.  An  illustration  of  a  chain  tread  rubber 
tire  mold  appeared  in  the  article,  which  was  erroneously 
designated  as  being  for  the  "Goodyear"  make  of  tire,  whereas 
it  was  for  the  United  States  tread  tire  made  by  the  Morgan  & 
Wright  Co.  of  Detroit,  Mich. 
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TEST  OF  POWER  FORCING  PRESS  PINION 
The  ram  of  the  forcing  press  made  by  the  Lucas  Machine 
Tool  Co.,  Cleveland,  Ohio,  has  a  rack  cut  in  one  side,  and 
It  is  operated  by  a  pinion  engaging  the  rack.  The  pinion  thus 
sustains  the  full  load,  which  in  the  case  of  a  fifteen-ton  press 
may  be  30,000  pounds— concentrated  on  one  tooth.  If  made 
of  the  same  material  as  the  ram,  the  pinion  would  be  con- 
siderably weaker  than  the  rack,  but  the  aim,  of  course,  Is  to 
design  the  press  so  that  all  parts  will  be  nearly  equal  in 
strength.  The  pinions  are  made  of  alloy  steel  heat-treated, 
and  some  tests  recently  made  showed  a  high  resistance  to 
fracture. 


3\  tSCM  FACE 

CARPENTCR  ■■TROJAN" 

CMROME-MCKEL  STEEL 

BREAKING  LOAD 

81, 70Q  POUNDS 


s 


Block   used  for   testing   a   Steel   Arbor   Press   Pinion   to   Destruction 

The  illustration  shows  a  testing  block  A  made  from  a 
piece  of  steel  about  eight  inches  long,  four  inches  wide  and 
three  Inches  thick,  planed  to  fit  and  support  five  teeth  of  a 
thirteen-tooth,  four  diametral  pitch  pinion — the  size  used  on 
a  fifteen-ton  press.  The  face  or  width  of  the  teeth  is  3% 
inches.  The  test  load  was  concentrated  on  one  tooth  by  the 
thrust  block  B.  The  studs  C  are  provided  to  give  lateral 
support  to  the  thrust  block.  The  pinion  that  gave  the  best 
results  in  the  tests  was  made  from  Carpenter  "Trojan"  cruci- 
ble chrome-nickel  steel,  heat-treated  and  showing  a  hardness 
of  61  to  65  on  the  Shore  scleroscope  scale.  The  ultimate  load 
causing  failure  was  83,700  pounds  or  nearly  three  times  the 
full   load   capacity   of  the  press   for  which   it  was  designed. 

TEST  OF   ARBOR  PRESS  PINION 
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O.Of)l 

57,500 

0.003 

75.(MM) 

4O.(H)0 

0  fH)|25 

fiO.OOO 

0.0035 

77.500 

42.500 

0  IKI125 

02.. 500 

0.004 

HO.fKK) 

45.000 

0  (Hir25 

(',5.000 

0.005* 

M8,700 

F'liilure 

47,.'iOO 

(1.1)0125 

jror/ilnn-y 

•  Klastir  limit.  t  Perni.inrnt  set,  0.002  inch 

A.I  a  matter  of  fact,  of  course,  more  than  one  tooth  of  the 
pinion  carries  the  load  when  engaged  with  the  rack  and  so 
the  factor  of  safety  la  still  higher.  The  table  was  compiled 
from  the  record  of  the  test  made  by  James  H.  Horron, 
mechanical  engineer  for  the  Lucas  Machine  Tool  Co. 

•     •     •  F.  E    R. 

ELECTRICAL  PRECIPITATION   OF  SUS- 
PENDED  MATTER 

Thf  dispersal  of  fog  by  electrical  precipitation  l.s  Iheo- 
retlc«lly  possible,  and  perhaps  It  may  bo  developed  to  a  prac- 
tical state  that  will  render  navigation  safe  In  hnrhnrs  and 
other  dangerous  places  when  fngg  are  thick.  It  w.is  known 
M  early  as  1824  that  finely  divided  particles  carried  In  bus- 
penxlnn  In  the  air  could  be  deposited  on  a  plate  by  nn'ans  of 


the  brush  discharge  from  a  static  machine.  No  practical 
progress  was  made,  however,  owing  to  the  fact  that  the  static 
machines  then  available  were  entirely  inadequate  for  any 
commercial  application.  In  1850  the  same  phenomenon  was 
reported  in  the  Mechanics  Magazine  of  London,  and  attention 
was  called  to  the  fact  that  it  provided  a  means  of  throwing 
down  finely  divided  particles  carried  in  suspension  in  the 
air.  In  1884,  Sir  Oliver  Lodge,  without  knowledge  of  previ- 
ous discoveries,  reported  before  a  meeting  of  the  British  So- 
ciety of  the  Chemical  Industry  his  discovery  of  this  phe- 
nomenon, and  patents  upon  the  general  principle  were  taken 
out  at  that  time  in  Great  Britain  and  several  other  countries. 
In  1905  Prof.  Cottrell,  then  connected  with  the  University  of 
California,  took  up  the  work.  He  instituted  the  high- 
potential  direct  current  for  the  static  machine  formerly  em- 
ployed, and  arranged  to  tap  off  the  peak  of  the  voltage  wave 
from  a  high-potential  alternating-current  circuit,  thus  secur- 
ing a  high-potential  unidirectional  source  of  energy.  This 
permitted  the  practical  application  of  the  process  to  sulphuric 
acid  plants,  powder  works,  cement  plants  and  smelters.  At 
Riverside,  Cal.,  ninety  tons  of  cement  dust  per  day  are  re- 
covered from  the  flues  of  the  Riverside  Portland  Cement 
Works  by  this  process,  with  a  power  expenditure  of  only  35 
kilow^atts. 

The  theory  of  the  process  is  that  the  solid  conducting  parti- 
cles in  suspension  become  charged  in  passing  through  the 
intense  static  field  formed  by  a  voltage  of  from  30,000  to 
60,000  volts.  These  particles  are  driven  away  from  the  field 
of  greatest  intensity  by  the  interaction  between  the  charge 
and  the  static  field.  Other  solid  particles  are  also  driven  out, 
doubtless  by  collision  with  the  charged  particles.  A  recent 
application  of  the  principle  is  the  removal  of  tar  from  pro- 
ducer gas  which  is  to  be  used  in  a  gas  engine.  A  recent  in- 
stallation for  this  purpose  has  been  made  at  the  plant  of  the 
Ford  Motor  Co.,  Detroit,  Mich.  In  passing  the  gas  through 
an  intense  static  field,  the  particles  of  tar  become  ionized 
and  intense  molecular  activity  results.  The  fine  particles  of 
tar  vapor  collide  and  form  into  large  globules,  which  are  then 
easily  removed  by  mechanical  filtration.  Electrical  precipi- 
tation has  been  experimented  with  as  a  means  of  solving  the 
smoke  problem,  but  it  has  not  been  so  successful  along  these 
lines  as  it  has  been  in  the  commercial  applications,  which  in- 
volve the  removal  of  fumes  and  dust. 
•     •     • 

A  SUGGESTION  FOR  TECHNICAL  SCHOOLS 

BY    HENRY    R     OILSON' 

The  object  of  all  manufacturers  Is  to  standardize  their 
different  products  so  that  they  can  be  made  cheaply  in  quan- 
tity. One  concern  may  be  making  sewing  machines;  It  may 
sell  tens  of  thousands  a  year,  yet  each  part  In  one  of  those 
machines  must  be  Interchangeable  with  the  same  part  In 
all  the  other  machines.  To  accomplish  this  requires  an 
elaborate  and  complicated  set  of  special  tools  and  gages, 
on  the  accuracy  and  economical  operation  of  which  the  ex- 
istence of  the  concern  depends.  Another  firm  may  be  manu- 
facturing electrical  devices,  making  them  In  million  lots  out 
of  sheet  metal,  requiring  dies  and  presses.  These  presses 
iii;iy  be  single-acting,  double-acting,  automatic  or  multiple 
slide  as  the  case  requires.  This  necessitates  the  design  of 
blanking,  forming  and  drawing  dies,  also  the  design  of  com- 
bination dies  which  perform  two  or  more  functions  at  each 
operation  of  the  press.  Hence,  the  most  Important  factor 
In  manufacturing  today  Is  the  correct  design  and  operation 
of  the  special  tools,  dies  and  gages  used,  and  It  Is  one  to 
which  the  majority  of  terhnlcal  schools  throughout  the  coun- 
try are  paying  too  little  attention,  with  the  result  that  manu- 
facturers have  to  train  their  men  along  these  lines  as  best 
they  can,  or  hire  them  away  from  someone  else. 

There  Is  no  other  form  of  design  which  teaches  the  sense 
of  proportion  better,  or  gives  the  student  greater  Insight 
Into  the  strength  and  use  of  the  different  metals,  together 
with  h.Trdonlng.  tempering,  etc.  It  further  has  the  advan- 
tage of  bringing  clearly  before  the  student's  mind  the  adapt- 
ability, adjustment  and  range  of  work  of  the  different  ma- 
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chine  tools  or  presses  in  connection  with  which  the  special 
tools  or  dies  he  is  designing  are  to  be  used.  In  other  words, 
it  reinforces  and  broadens  his  knowledge  of  the  uses  of  ma- 
chine tools,  and  shows  him  their  possibilities.  Many  special 
tools  are  of  complicated  design,  requiring  careful  calcula- 
tions. 

A  clear  knowledge  of  how  each  part  of  a  machine  or  de- 
vice is  to  be  manufactured  is  vitally  important  and  necessary 
to  the  engineer  designing  and  developing  it,  and  that  knowl- 
edge can  only  be  obtained  by  actual  training  in  the  design 
and  use  of  special  tools.  A  technical  graduate  starting  in 
a  manufacturing  plant  is  handicapped  unless  he  has  some 
knowledge  of  this  subject.  Therefore  it  would  seem  that 
courses  of  lectures  with  data  sheets,  supplemented  by  work 
in  the  drawing-room  and  shop  along  these  lines  would  prove 
a  valuable  adjunct  to  the  student's  training  and  tend  to 
reduce  the  gap  now  existing  between  the  class-room  and  the 
plant.  It  is  suggested  that  parts  of  a  machine  or  commercial 
device  be  taken  into  the  drawing-room,  and  each  student 
assigned  a  part  which  requires  a  set  of  machine  operations 
to  be  performed  upon  it.  Have  him  lay  out  the  special  tools, 
inspection  gages,  etc.,  for  manufacturing  his  parts  in  quan- 
tity, interchangeably,  emphasizing  the  principles  governing 
the  proper  design,  handling  and  commercial  operations  of 
the  tools.  The  men  will  look  with  increased  interest  upon 
their  machine  laboratory  work,  and  note  many  details  in 
connection  with  machine  tools  which  would  otherwise  escape 
their  attention. 

Is  it  not  true  that  part  of  the  time  which  is  now  devoted 
in  technical  schools  to  general  machine,  mill  or  factory  de- 
sign could  be  spent  more  profitably  as  indicated  above?  No 
manufacturer  takes  a  graduate  directly  from  the  class-room 
into  his  engineering  department  and  expects  him  to  lay  out 
a  manufacturing  plant  with  its  equipment.  Work  of  this 
nature  is  undertaken  only  by  engineers  of  experience  who 
are  familiar  with  all  requirements,  for  capitalists,  who  have 
money  invested.  Insist  on  accurate  results  in  a  minimum 
time,  and  spend  their  money  only  on  the  best  talent  obtain- 
able; but  an  engineer  to  accomplish  these  things  must  be 
familiar  with  manufacturing  processes,  and  the  most  im- 
portant and  universal  process  is  the  making  of  interchange- 
able parts. 

During  the  last  ten  years  the  writer  has  employed  a  num- 
ber of  technical  graduates  who  had  been  out  of  school  less 
than  a  year.  They  had  no  conception  of  the  design  or  uses 
of  special  tools.  Men  of  this  description  can  figure  stresses, 
strains,  etc.,  which  is  good,  but  of  the  all-important  factor 
of  manufacturing  they  know  practically  nothing.  Manufac- 
turing methods  have  been  revolutionized  in  the  past  twenty 
years,  and  what  the  industries  need  are  technical  men  who 
can  step  from  the  class-room  to  the  plant,  and  assume  their 
share  in  producing  dividends,  without  having  to  pass  through 
a  shop  training  or  apprenticeship  period  of  one  or  more 
years  before  their  real  worth  begins  to  be  manifested. 

Courses  in  mathematics  and  applied  mechanics  are  ex- 
cellent, but  in  the  senior  year  should  not  instruction  be  given 
(part  of  the  time  at  least)  more  in  line  with  what  manu- 
facturers will  actually  require  of  a  man  at  the  beginning, 
than  to  try  to  instill  into  the  student's  mind  those  things 
which  his  employer  knows  he  can  obtain  successfully  only 
from  an  engineer  of  experience  and  which  will  come  nat- 
urally to  the  student  with  experience  and  be  in  line  with  the 
development  and  broadening  of  his  mind? 


GRINDING  MILLING  MACHINE   TABLES 

The  Rockford  Milling  Machine  Co.,  Rockford,  111.,  has  found 
that  grinding  the  tops  of  its  milling  machine  tables  on  a 
"Diamond"  surface  grinder  materially  improves  the  char- 
acter of  the  surface.  The  top  surface  of  the  table  is  ground 
after  the  slides  have  been  scraped  in,  the  grinding  being  the 
last  operation.  The  advantages  of  this  practice  are  that  a 
very  smooth,  hard  surface  is  produced  that  resists  wear  and 
that  can  be  easily  cleaned.  The  table  top  is  made  an  ac- 
curate plane  by  the  grinding  method  and  it  calipers  within 
limits  of  0.00025  inch  at  the  corners,  plus  or  minus,  but  the 


advantage  resulting  from  the  hard,  smooth  surface  as  regards 
cleanliness  is  of  more  importance.  An  ordinary  planed  sur- 
face, no  matter  how  smooth  it  appears  to  be,  can  never  be 
wiped  perfectly  clean  with  waste  or  wiping  cloths.  Small 
particles  of  lint  will  adhere  to  the  minute  projections  in  the 
surface  and  chips  too  small  to  be  readily  noticed  with  the 
naked  eye  will  remain.  These  beneath  a  parallel  or  a  vise 
throw  them  out  of  level  and  tend  to  produce  inaccurate  work. 
On  the  ground  table  the  smallest  chip  is  readily  seen  and 
removed,  and  fibers  of  waste  do  not  adhere. 


PERSONALS 

James  Rushworth  has  succeeded  Arthur  Pletz  as  secretary 
and  general  manager  of  the  Aurora  Tool  Works,  Aurora,  Ind. 

B.  P.  Stowell,  for  the  past  nine  years  master  mechanic  of 
the  Hendee  Motorcycle  Co.,  is  now  with  the  Van  Norman 
Machine  Tool  Co.,  Springfield,  Mass.,  as  mechanical  engineer. 

Lee  H.  Parker,  for  the  past  ten  years  with  the  Stone  & 
Webster  Engineering  Corp.,  and  prior  to  that  with  the  Gen- 
eral Electric  Co.,  has  been  made  president  of  the  Spray  En- 
gineering Co.,  Boston,  Mass. 

Edward  W.  Dodge,  for  many  years  connected  with  the 
Norton  Co.,  Worcester,  Mass. — for  the  past  six  years  in  the 
capacity  of  sales  manager — has  resigned;  after  taking  a  short 
rest  he  will  become  sales  manager  of  the  Waltham  Emery 
Wheel  Co.,  Waltham,  Mass. 

Paul  0.  Unger,  known  as  an  organizer  and  systematizer  of 
factories  manufacturing  registers,  typewriters,  firearms,  etc., 
has  resigned  his  position  as  production  engineer  of  the 
Angldile  Computing  Scale  Co.,  Elkhart,  Ind.  Mr.  Unger  has 
not  yet  announced  his  plans  for  the  future. 

Fred  A.  Geier,  president  of  the  Cincinnati  Milling  Machine 
Co.,  Cincinnati,  Ohio,  has  purchased  the  Interest  of  Larz 
Anderson  in  the  Cincinnati  Shaper  Co.  and  tlie  Cincinnati 
Gear  Cutting  Machine  Co.  of  Cincinnati.  P.  G.  March  will  con- 
tinue as  president.  The  business  will  be  extended  on  much 
broader  lines  than  heretofore. 

E.  R.  Markham,  a  well-known  expert  in  the  heat-treatment 
of  steel,  writer  of  articles  on  steel  and  its  treatment,  and  for 
several  years  past  in  charge  of  the  machine  shop  of  the 
evening  school  of  the  Rindge  Manual  Training  School,  Boston, 
Mass.,  has  associated  himself  with  the  A.  C.  Fay  Co.,  Inc.,  5 
Hanover  St.,  Boston,  Mass.,  as  consulting  engineer  for  the 
purpose  of  putting  casehardening  materials  on  the  market. 

L.  F.  Hamilton,  in  charge  of  the  advertising  and  specialty 
department  of  the  National  Tube  Co.,  Frick  Bldg.,  Pittsburg, 
Pa.,  has  returned  from  an  extended  business  trip  to  the 
Pacific  Coast  in  connection  with  the  exhibit  at  the  Panama- 
Pacific  Exposition.  The  National  Tube  Co.'s  exhibit  is  part 
of  the  U.  S.  Steel  Corporation's  exhibit  which  is  located  In 
the  Mines  and  Metallurgy  building  and  occupies  44,000 
square  feet — the  largest  single  exhibit  at  the  exposition. 

Merrill  G.  Baker  was  appointed  assistant  general  manager 
of  sales  of  the  American  Vanadium  Co.,  Pittsburg,  Pa.,  taking 
effect  March  1.  Mr.  Baker  was  born  in  1880  and  graduated 
from  Dickinson  College  in  1904.  Immediately  upon  leaving 
college  he  entered  the  employ  of  the  Cambria  Steel  Co.  in  the 
operating  department  and  was  rapidly  promoted  until  he  en- 
tered the  sales  department  in  1906.  In  1912  he  became 
assistant  to  the  general  manager  of  sales  in  charge  of  the  rail 
and  structural  departments,  which  position  he  resigned  to 
assume  his  present  duties. 

Paul  B.  Liebermann,  formerly  assistant  chief  engineer  of 
the  Sprague  Electric  Works,  has  joined  the  Hyatt  Roller  Bear- 
ing Co.,  Newark,  N.  J.,  as  engineer  of  tests.  Mr.  Lieber- 
mann graduated  from  the  Royal  Technical  Institute,  Char- 
lottenburg,  Berlin,  in  1S97,  receiving  honorable  mention  for 
laboratory  research  work.  He  followed  the  German  custom 
of  serving  an  apprenticeship,  and  then  entered  the  employ  of 
the  German-General  Electric  Co.,  railway  engineering  depart- 
ment, of  Berlin.  In  1902  he  became  identified  with  the 
Sprague  Electric  Works,  having  charge  of  the  development  of 
an  electric  dynamometer.  Mr.  Liebermann  will  have  full 
charge  of  all  tests,  both  laboratory  and  field,  of  the  Hyatt 
Roller  Bearing  Co.  for  the  purpose  of  determining  the  exact 
saving  to  'be  effected  by  the  adoption  of  roller  bearings  of  all 
applications. 


OBITUARIES 


Fred  L.  Smith  of  the  S.  A.  Smith  Mfg.  Co.,  Brattleboro,  Vt., 
died  March  25,  aged  forty-nine  yenrs. 

George  W.  Prentiss,  a  well-known  wire  manufacturer  of 
Holyoke,  Mass.,  died  April  2,  aged  eighty-five  years. 

Phelius  Colby,  treasurer  and  manager  of  the  Colby  Mfg. 
Co.,  Springfield,  Mass.,  died  April  11  of  pneumonia,  aged 
sixty-two  years. 
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The  Picture  Tells  The  Story 

At  a  Glance  You  Can  See  One  Reason  For  Fast 
Production  in  Grinding  Under  Conditions  That 
Are  Favorable  to  The  Operator 

This  man  is  setting  up  a  job  on  a  Brown  &  Sharpe  Plain  Grinding  Machine.  It 
happens  that  this  particular  job  has  been  done  before,  so  the  foreman  of  the 
grinding  department  simply  gave  the  operator  a  record  of  the  work  speed  and 
table  travel  previously  used.  You  can  see  how  easy  it  is  for  him  to  duplicate 
this  combination.  A  quick-change  gear  mechanism  is  located  on  the  machine 
bed  each  side  of  him.  He  reaches  to  the  one  which  controls  the  table  travel,  drops 
a  lever,  moves  the  index  slide  knob  to  the  required  position  and  brings  the  lever 
into  position  again.  Turning  to  the  mechanism  which  controls  the  headstock 
rotation  he  does  the  same  thing.  The  machine  is  then  set,  ready  to  do  the  job 
under  conditions  which  assure  profitable  results. 

But  even  if  the  job  had  not  been  done  before,  no  difficulty  would  have  been  ex- 
perienced. The  foreman  would  tell  the  man  the  finish  required  and  indicate  in 
a  general  way  how  to  get  it.  The  rest  could  be  left  to  the  operator  and  in  the 
same  quick,  efficient  manner  he  could  try  speeds  and  feeds  until  the  best  com- 
bination had  been  secured. 

BROWN  &  SHARPE  MFG.  COMPANY, 


son    Chaniltrr    of    Commrrre    BMjf., 


T  f '    „'"!''    **"''''ln<'T    To,.    Pllt.tiurgh.    Ph..    Brii".    P«.:    r«n>T   Mm-lilnory  A  Supply  Co.,    naltlmorr.   Mil.;   E.   A.    Kln«i>T  To.,   rindnnni: 
In?       lnHOr   T.-.1   A    HiipT'lT   fo..    San    Frinrl.ro.    r«l;    Slrrnu,    rnrll.l."    ft    Ili.ii.ni..n.l    To.,    rlPTrlAnil.    O..    ami     nplroll,     MI.Ii.;    Colcrl 
-■■    .It    >.il'l7    <■'      HI     I.,.ii.,    Mo.:    Tfrlnp    Marhlnrrr    To.    R-nlllo.    WnJi  .    IVrlUml    .Marlilniry   To.,    Porllaml.    Or.-. 
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More  Details  About  These  Meehanisms 

Each  of  these  quick-change  gear  mechanisms  is  self-contained  and  independent  of 
the  other.  They  give  a  powerful,  positive  drive  and  offer  a  wide  range  of 
speeds  and  feeds. 

This  complete  separation  of  feeds  and  speeds  is  an  important  factor  in  com- 
mercial grinding  as  it  permits  the  use  of  any  combination  of  speed  and  feed  for 
either  roughing  or  finishing,  and  greatly  increases  the  productivity  and  usefulness 
of  the  machine. 

The  long  lever  near  the  left-hand  gear  mechanism  controls  the  entire  machine 
independent  of  the  wheel.  When  thrown  in  it  locks  the  mechanism,  thus  pre- 
venting damage  to  the  gears  through  being  thrown  in  while  running. 

The  automatic  cross  feed,  the  combination  plain  and  universal  back  rests,  pro- 
vision for  varying  wheel  speeds,  an  automatic  belt  tightener  which  insures  a 
constant  wheel  speed,  are  among  interesting  features  of  our  line  of  large  manu- 
facturing grinding  machines  of  which  the 


B.&S.  No.  16  Plain  Grinding  Machine 


shown  below  is  typical.  It  has  a  capacity  for  work  up  to  10"  diameter  and  will 
take  72"  in  length.  Designed  with  the  features  just  described,  this  is  a  machine 
that  will  economically  produce  accurate,  high-grade  work  and  keep  your  grind- 
ing costs  uniform  and  consistently  low.  Furthermore  it  is  a  machine  that  will 
find  much  favor  with  your  operators.     Write  us  for  full  particulars. 


Our  Booklet  on  Grinding  Wheels— Free 

This  booklet  will  prove  invaluable  to  a  grinding  machine  operator.  It  fully 
describes  the  characteristics  and  qualities  of  various  wheels  and  their  adapt- 
ability to  various  classes  of  work.     A  postal  brings  you  one — free. 

PROVIDENCE,  RHODE  ISLAND,  U.  S.  A. 

S^^^P^AN    AGENTSr     Tlie    Canadian    Fnlrtianks-Morse    Co.,    Ltd.,    Montreal,    Toronto,    Winnipeg,    Calgary,    Vancouver,    St.    John,    Saskatoon. 
rOREIGN  AGENTS:     Buck  &   Hickman,   Ltd.,    I^ondon,    Blrralngham,   Manchester.  Sheffield,   Glasgow;   F.   G.   Kretschnier  &  Co.,   Frankfurt.   o/M.,   Germany: 
\.    Loweiur.    Copeiiliagen,    fienmark,    Stockholm,    Sweden,    Chrlstlania,    Norway;    Schuchardt    &    Schutte,    Petrograd,    Itussla;    Fenwick    Freres   &    Co..    Farls, 
I'rnnce;    I.iege,    Belgmni:    Tiii-iu,    Italy;    Zurich,    Switzerland;    Barcelona,    Spain;    The    P.    W.    Uorne   Co.,    Toklo,    Japan;    I,.   A.    Vail.    Melbourne,    Australia; 
F.    L.    Strong.    Manila,    P.    I. 
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Nathaniel  L.  Bradley,  president  of  the  Bradley  &  Hubbard 
Mfg.  Co.,  Meriden.  Conn.,  manufacturer  of  gas  and  electrical 
fixtures,  died  at  his  home  in  Meriden.  March  18.  aged  eighty- 
four  years. 

C.  W.  MacCord,  professor  emeritus  in  Stevens  Institute  of 


Technology.  Hoboken,  N.  J.,  died  at  his  home  in  Hoboken 
April  13.  aged  seventy-nine  years.  He  was  connected  with 
Stevens  Institute  from  the  time  of  its  opening  in  1871.  He 
was  the  author  of  a  number  of  books  on  drawing  and  machine 
design. 


COMING    EVENTS 


Amerlonn   Society   of   Mochanlonl    Engineers   »nd    the 
rnmmlttee  of  the   Manufacturers  on   Standardization 

CltT        MarllK.m„Kh.Blenhelm     Hotel,     headquarters,     eitra  hoav.T  HttlnRS  for  2r,0  pound 
Charles    E.    Hlldreth.    general    manager.    Worcester. 


BuHe 


^hich  will  he  held  at  Madl 
-„..  during  the  six  weeks  period  heglnnlne  Jane 
21.  Special  courses  will  be  given  In  electrical, 
steam,  and  hydraulic  engineering,  gas  engines,  ma 
chine  design.  mechanical  drawing,  mechanics, 
shopwork  and  surrc.ving.  All  courses  In  the  nnl 
verslty  summer  session  are  open  to  engln""""" 
students.  Special  courses  have  been 
manual  arts  and  vocational  teachers.  Further  in 
formation  can  be  obtaineil  by  addressing  Dean  F. 
E.    Tumeaure,    Madison.    W*ls. 

Pratt  Institute,  Brooklyn,  N.  T.,  held  the  annual 
exhibition    of   day   work    April    29-May    1,    Inclusl- 
during   which    tl 
public  and  the  students  wei 
lar  work,    thns   affording   rl 
inspect    the   methods,    eqnlpi 


king  pressure, 
of  chart.  $1. 
University    of    Wisconsin 
May     26-»8.— Annual     convention     of     the     Master    Un    of    the   fifteenth    s"""» 
Boiler    Makers'     Association.     Chicago.     111.       Harry     coUcge  of  engineering 
D.     Vought.     95     Liberty     St..     .Vew     York     City, 
secretary. 

Jose  S-5 Joint  convention  of  the  American  Sup- 
ply &  Machinery  Manufacturers'  Association  and 
the  National  Supply  &  Machinery  nealcrs*  Associa- 
tion. Hotel  BeUevueStratford.  headquarters, 
Philadelphia.   Pa. 

June  7-11.— Third  annual  convention  of  the  Na- 
tional Association  of  Corporation  Schools  at 
Worcester.  Mass.  H.  W.  Dunbar,  general  chair- 
man of  the  convention  committee.  Norton  Co., 
Worcester.  Mass. 

June    9-11. Annual    convention    of    the    American 

Railway  Master  Mechanics  Association.  Atlantic 
City.  N.  J.  J.  W.  Taylor,  secretary,  Karpen 
BIdg.,   Chicago,   HI. 

June    14-16.— Master    Car    Builders'    annual    con- 
y.ntlon.  Atlantic  City.   N.  J.    J.   W.  Taylor,  eecre-    education 
t.ary,  Karpen  Bldg..  Chicago.  111. 

June  14-17.— Summer  meeting  of  the  Society  of 
Automobile  Engineers  on  board  the  steamer 
■Noronlc"  of  the  Northern  Navigation  Co..  leav- 
ing Detroit  June  14.  Coker  F.  Clarkson,  secretary. 
1746  Bro«dwa.y,   New  York  City. 

June  19-26.— Annual  convention  of  National 
r.raphic  Arts  Exposition  in  the  Coliseum.  Chicago. 
Ill  PubUcltv  manager.  A.  D.  V.  Storey.  National 
Exposition   Co..   200  Fifth   Are.,   New   York  City. 

June  88-86. — Spring  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers  at  Buffalo,  N.  Y. 
David  Bell,  chairman  of  the  general  committee. 
Buffalo;  C.  W.  Rice,  secretary,  21)  W.  39th  St., 
New   York   City. 

June  22-86. — Annual  convention  of  the  American 
Society  for  Testing  Materials.  Hotel  Tra.vmore. 
Atlantic  City.  N.  J.,  headquarters.  Edward 
Marturg.  secretary.  University  of  Pennsylvania. 
PhlUdelpbla.   Pa. 

July    19-81. — Seventh    annual    convention    of    the 
American     Railway     Tool     Foremen's     Association.    (, 
Chicago,    ni.      Hotel    Sherman,    headquarters,    Owen    ,. 
D.    KInsey,     secretary    and     treasurer,    7223    Ridge-    „ 
land  Ave..  Chicago,   111.  t 

August   17.— Annual   meeting  of   the   International    t 

states   that   the  eUlclency  of   transformers   made   I 
accordance   with   his   Instructions  has  been    found    to 
be  over  90  per   cent   In    many   cases,    and   never  be- 
September    ^^VT*T''£L^^,.*^*!!I'"!V.?.„™°'■s°'^e.    ">"■  85  P"  «■"• 

" ~     "  """         °"  '    Directions    for    Designing,     Making    and     Operating 


or  mechanism  of  machine  shop  management  actually 
In  use"?  and  "Can  the  element  or  mechanism  bo 
used  In  an  probability  In  other  machine  shops?"  If 
the  answer  was  negative,  the  material  was  rejected. 
Hence,  the  result  Is  a  book  well  suited  to  the  busy 
executive  in  charge  of  machine  shops  or  plants  In- 
cluding machine  shops.  The  contents  follow:  Or- 
tlon:    Systems;    Committee    Plans^  Suggestion 


Machines    and    Tools; 
Purchase    Methods;     Shop     and     Production     Orders: 


Madl 

mmer  session  of  the  |y„;;;i;,7App-„VleeshiV;  Functions  of  Draftliig  De 
partment;  Systems  of  Numbering  Product  Parts; 
StandanllMtion  of  Drawings;  Unit  Assemblies;  Fil- 
ing Methods;  Changes;  Finish.  Ulmits  and  Cliecklng; 
Selection  of  Equipment;  Installation  and  Repair; 
Machine  Numbering;  Machine  I^ocatlon  and  Arrange- 
ment; Power  Required  by  Various  Tools;  Toolroom 
rVanged'fo'r    M-tho<ls;    Standardisation 

Piirchai  -     -  -    - 

Stock  and  Stores  Methods;  Physical  Inventory 
spcction;  Routing;  Dispatching;  Scheduling;  Steer- 
ing and  Tracing;  Time  Keeping;  Working  Hours; 
Pavrill    Methods;    Time    Study;    Rate    Setting;    In- 

__        .  struoion    and    Operation    Cards;    Compensation    »nd 

the    exhibition   was  open    to   the    \vagp   Methods;   Costs;   Burden;   Sources  of   Coat   In- 
■   ■      ■■    ■  formation;    Duties   of   a   Traffic   Manager;    Causes  of 

I>elav     in     Shipments;     Tracing     Methods;     Safety; 
Meclianlcal  Safeguards;   Fire  Prevention;  Sanitation. 
Factors  in  Foreign  Trade.     56  pages.  6  by  9  Inches. 
Published   by   the   Bureau   of   Manufactures.    De- 
partment  of  Commerce  and   Labor.   Washington 


gaged  In  their  regu 
tors   an   opportunity    to 
-,-  .      ?"'    '"■'    Be"""!    facili- 
ties of  the  school  for  conducting  practical   training. 
Pratt  Institute  Is  a  pioneer  In  the  field  of  Industrial 
education    and    for   many   years   has   been   developrag 
courses   of   the   kind    for   which    there    Is   so   great   a 
demand    today.      The   school   offers   day   and    evening 
courses  for  both  men  and  women  in  a  great  variety 
of    vocational    subjects.    Including    line    and    applied 
arts     household    science    and    arts,    architectural    de- 
sign' and    construction,    library    management,    kinder  (-cinties 
gartcu    training   and   technical  and   trade  courses   for    P"^t  facilities 
men    along    many    Important    lines.      The    school    of    J",'; 
science    and    teohnology    especlaUy    Is   of   Interest    to 
men    engaged    In    technical    and    trade    pur 
provides    instruction    in    applied    mechanics 
chine   design,    applied    electricity,    applied 
and    tanning,    machine    work 
pentry 


of    the    MisceUaneons    Series. 

This    vaiuable    government    publication    deals    with 

e   factors   in    foreign    trade  of   greatest  imiwrtancc 

American     manufacturers,     viz..     language,     cur- 

ncy,  weights  and  measures,  postal  rates  and  par—' 


follow 
]t     land, 
and    ma-    f"<"" 
hemistry 
toolmaking.    car- 

, and     building,     pattern  making,     plumbing. 

foundry  and   forge  work  and   sheet  metal  work. 


Railroad  Blacksmiths'  Association,  Philadelphia, 
Pa.  A.  L.  Woodworth.  secretary-treasurer,  C.  H. 
&  b.  Hallway.  Lima.  Ohio. 


NETW  BOOKS  AND  PAMPHLETS 

How  to  Make   a  Low-Pressure  Transformer.     By   F. 
E     Auitin.      14   pages.    414    by   7    Inches.      Illus- 
trated.       Published     by      Prof.      F.      E.      Austin, 
Hanover.   N.  H.     Price,  25  cents. 
This    pamphlet    describes    the    constrtiction    of    a 
transfonner    to    reduce   electrical    pressure    from    110 
volts    to    about    8   volts    as    a    minimum,    for    experi- 
mental   purposes,     such    as    operating    low    voltage 
tungsten   lamps,   ringing  door  bells,  etc.     The  dir.-c- 
should  enable  an  amateur  to  make  a  success- 
ful  transformer  having  good  cfllclency.     The  author 


...  the  United  Slates;  meeting  In  Chicago.  Secre- 
tary, Eastern  organization  committee,  E.  Oberg. 
is;!  68th  St..  Brooklyn,  N.  Y.;  secretary  Western 
organization  committee,  C.  G.  Axell,  601  City  Hall 
S.|uare  Bldg..  Chicago,  HI. 

September  26-October  2.— Annual  exhibit  of  the 
Foundry  and  Machine  Exhibition  Co.,  Atlantic 
City,  N,  J.,  In  conjunction  with  the  American 
Foundrymen'a  Association  convention.  Foundry  & 
.Machine  Exhibition  Co..  1949  W.  Madison  St., 
Chicago.    Ill, 

September  27-October  1, — Annual  convention  of 
the  American  Foundrymen'a  Association.  Atlantic 
City,   N.  J. 

SOCIETIES,   SCHOOLS    AND 
COLLEGES 

Syracnse  University,  Syracuse,  N.  Y.  Catalogue 
for  l»15-lfl  containing  roster  snd  courses.  Includ- 
ing the  conrses  of  the  fourteenth  summer  session 
from  July  5  to  August   1.1. 

MutschuietU  Institute  of  TechnolotT,  Boston, 
Mass.  Bulletin  of  summer  courses  for  1915  in 
architecture.  Wology  and  public  health,  chemistry, 
civil    engineering,     drawing,     electrical    engineering. 


F.    E.    A 


Data  on  language,  currency,  weights 
and  postage  are  Included  for  the 
g  countries:  Canada.  Mexico,  Newfonnd- 
t.  Pierre  and  Miquelon,  British  Honduras. 
Rica,  Nicaragua.  Guatemala,  Honduras. 
Panama,  Salvador,  British  West  Indies.  Cuba. 
Danish  West  Indies.  Dominican  RepnbUc.  Dutch 
West  Indies.  French  West  Indies.  Hayti.  Porto 
Rli-o,  Argentina,  Bolivia,  Brazil.  British  Onlans, 
Chili,  Colombia.  Dutch  Guiana.  Ecuador.  French 
Cnlana.  Paraguay.  Peru.  Uruguay.  Veneznell, 
Austria-Hungary,  Belgium,  Bulgaria,  Denmark,  Fin- 
land. France.  Germany,  Greece,  Italy.  Malta.  Neth- 
erlands. Norway.  Portugal.  Roumanla.  Russia, 
Servia,  Spain.  Sweden.  Switzerland.  Turkey.  United 
Kingdom.  British  India.  Ceylon.  China.  Dntch  Esst 
Indies,  French  Indo  China.  Japan.  Persia.  Sl«m. 
Straits  Settlements.  Australia  and  New  Zealand. 
Philippines.  Society  Islands.  Abyssinia.  Algeria. 
Belgian  Congo.  British  East  Africa.  British  South 
Africa  British  West  Africa.  Egypt.  French  Africa. 
Cerman  Africa.  Kalian  Africa.  Liberia.  Madagascar. 
Mauritius  and  Seychelles.  Morocco.  Portuguese  East 
Africa.  Portuguese  West  Africa.  Tripoli.  Barhary, 
Tunis.  Zanzibar.  Equivalents  of  metric  weights 
and  measures,  conversion  tables,  price  comparison 
and  foreign  currency  and  signs  and  abbreviations — 
data  of  use  to  all  concerns  dealing  with  foreign 
c<*nntrles — are  Included. 

of   Iron   and    Steel.     Edited    by    A.    O. 

3.'.4  pages.  8  by  11   Inches.     222  lUot- 

trations.      Published   by   the   Penton    Publishing 

Co..    Cleveland.    Ohio.      Price.   $5. 

The     Penton     Publishing    Co..     publisher    of     the 

"Iron   Trade   Review."   has,   by   this  book,    added  a 

v.lluable    work    to    the    literature    of    the    Iron    and 

steel  Industry.     This  literature  Is  already  extensive. 

but  most  of  It  presupposes  a  considerable  knowledge 

of    all    the    branches   of    the   huslnesa.      The    present 

hook,   however,   provides  a   means  whereby   the  large 

number  oC  people  engaged  In  mechanical   work,   who 

are   anxious    to   become   familiar   with    the   methods 

and    processes    of    one    of    the    country's    most    Ini- 

■firmer    "?'"''•"'';''"" 


The 


English 
cbanlcn 

physic* 


High-pressure   Transformers. 
46   pages.    i%    by    7',',    inches 
Published    by    Prof.     F.     E.     Austin.     Hanover. 
N.    H.     Price,    .SO  cents.  ^ 

This  pamphlet  is  a  companion  to  the  author  s 
work  on  making  a  transformer  for  low  pressures. 
It  describes  the  making  of  a  step  up  transformer, 
giving  20.000  volts,  for  wireless  telegraphs,  tele- 
phones for  operating  tube  lamps  and  X-ray  tubes. 
The  mathematical  matter  Is  treated  in  a  simple 
way  that  la  well  within  the  comprehension  of  the 
amateur  who  w-ould  be  Interested  in  building  a  high- 
pressure  transformer  for  experimental  pnrposes.  All 
materials     are     Bpeclflcd     and     all     calculations     are 

worked    out    for    the   model   described.      Probably    no    "„r,|,nt   in,)„,trles     may   do   so   through    the   medium 

exercise    would    give    the    average    student    «    """er    ^^  ^  ^^^y,  ^  ^^,„^„y   written    for   the  purpose,    and 

grasp    of   electrical    principles    than    the    building   of    ^^^^^Ing   the   subject   In   broad,   general  outline,   glv- 

n  piece  of  apparatus  like  this  transformer.  i^^^  ^  satisfactory  perspective  of  the  whole  Industry. 

Gurney  Ball   Bearing  Handbook.     140  pages.   5H   by    -phe   work    la.    therefore.    In    a    sense,    elementary    In 

8>^  Inches      Published  by  the  Oumcy  Ball  Bear-    nature,   but   covers   fully  not   only   the   practical   hut 

Ing    Co      Jamestown,    N.    T.      Price.    loose   leaf,     ,|,e  commercial  phases  of  the  Industry  to  which  It  la 

nnbound    11.50;  bound  In  plain  covers,  $1.70;  In    rtovold.      The    volume    furnishes    a    simple,    concise 

flexible  loose  leaf  binders.  $2.,50.  and   at    the   same    time    comprehensive   exposition    of 

The  data  were  compiled   chiefly   In   the  Interest  of    the  primary  processes  Involved   In   the  conversion  of 

llie    automobile    trade    and    comprise    the    following:     iron    ore    Into    finished    forms,    and    It    should    be   of 

Ball   bearing  data.    gen.ral    static   tables,    front   hub    great  Interest  to  those  who  are  eager  to  get  a  ge- 


iisthematlcs.    mechanical    engineering.    me_    ,        ,  transmission   hearings  of  gasoline  pleasure    oral  Idea  of  the  processes  which  Iron  and  steel  pass 

•  rl..     mechanics,     modem     languages     and    '^^J^     transmission    bearings    of    gasoline    commercial     through  from  the  mine  until  they  are  ready  to  he  de 

cars     third    member    bearings    of    gasoline    pleasure    ii,pred    Into    the   hands   of   the   user.      The   processes 

cars'     third    member    bearings    of    electric    ideasure    ,re  described  by  men  who  are  reoo»nl>e<l  authorities 

cars!   thlr<l   member  bearings  of  ga«ollne   commercial    on   the  subjects  on  which   they  ha 

cars!    third    member  bearings   of  electric   commercial    however,    Impossible    In 

cars!  differential  bearings  of  gasoline  pleasure  cars, 

differential    bearings   of   electric    pleasure   cars,    dlf 

ferenllal   bearings  of  gasoline  commercial   ca 

ferentlal   bearings  of   eb-ctrlc 

hub    bearings    of    gasoline    pi 

bearings   of  electric   pleasure   i 


Col'- 
of    t 

dra 
etiilb 

York    City, 
comprising    ( 
J.    nrcbllecturo 
■  erlng.    chemist 
ig.     law,     math 
inlcs.     medlclni 
,    etc. 

ron.mn      In      lh» 
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tlon  the  na 
iwrtance 
In  onler 
These  an 


written.  It  Is 
brief  review  to  men- 
f  these  writers;  It  Is  of  more  Im- 
give  the  heads  of  the  eighteen  chapters 
Indicate   the   field    covereil   by   the  book. 
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power  transmission. 
I  Shop  Management 
374    pages. 


par  bub  benr'n 
rs.  rear  huti  bearings 
These   data   should   be 


Value 


nd  Mlnllig  Opera- 
How  to  Determine 
rtatlon  of  t>re  on 
lower  I~ike  Ports; 
Manufacture  of  By- 


Iraled. 


Iron   Ort 

rlating    Iron    Ores; 

on     Ores:     Transjc 

;    Ore-handling    St 

Manufacture  of   Bee  hive  Coke. 

nected   In   any    |,r,,dnct  Coke;  Manufacture  of  Pig  Iron;  Mannfaemrc 

■n<l  the  (enerll  proh     „f    Wrought    Iron;    Manufacture    of    Crucible    Steel; 

Manufacture     of     Bessemer     Steel;     Manufacture     of 

By     John     H.     Van    Open  hearih  steel;   The   Rolling  Mill   Industry;    Wire 

^v   OH    Inches       lllus.    and  Wire  Rods:  Manufacture  of  Cray  Iron  Castings; 

P„bllshe,l    by    McOraw-nill    Book    Co..    Manufacture  of  Malleable  Castings;    Mat.ufactureof 

"leel  rSlsllnga;   Electric  Steel.     In  addition,   the  book 

ontalns  statistics  of  the  American  Iron  and  steel  In- 
usiry,  a  directory  of  the  Iron  and  steel  works  of 
he  Inlteil  Stales  and  Canada,  and  a  directory  of 
lannfacturers  of  Iron  and  steel  In  the  (nlteil  States 
ud  Canada,  classified  by  products.  An  Index,  well 
ouii'lbd.  completes  the  hook. 


New  York   City.      Price.  »2.r.O. 

This  work  Is  gotten  up  In  bandliook  style 
printed  on  thin  paper  and  bound  In  fiexlble  I 
making  II  convenient  to  carry  In  the  p.icket  ( 
no  the  desk.  In  selecting  the  matter  for  Ih 
for  machine  shop  exeentlves,  two  tests  were 
to  the  material.  yl«:  "Does  It  relate  to  an  < 
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CINCINNATI  TOOL  ROOM  MILLERS 


You  probably  use  a  UNIVERSAL  DIVIDING  HEAD  more  than  anything  else 
in  the  tool  room.  You  frequently  want  to  set  the  spindle  at  an  angle,  and  you 
should  be  able  to  clamp  the  spindle  carrier  in  any  position  so  rigidly  that  it  can't 
move  under  a  cut. 

The  DIVIDING  HEAD  on  all  Cincinnati  Universal  Tool  Room  Millers  provides  for 
this.  The  spindle  carrier  swings  on  large  trunnions  (8%"  diameter  on  the  12" 
head)  which  are  held  by  clamps  gripping  their  entire  circumference.  They  will  not 
be  distorted  by  continuous  use  and  the  carrier  will  not  move  under  a  cut.  The  align- 
ment of  the  spindle  will  therefore  be  maintained.  When  taking  a  cut  it  is  desirable 
to  clamp  the  spindle.  Ours  is  provided  with  an  aligning  clamp,  acting  on  the  spin- 
dle endwise,  holding  it  securely  between  shoulders 
and  at  the  same  time  adjusting  it  closer  to  its  bear- 
ing.   This  insures  the  greatest  operating  accuracy. 

It  is  provided  with  the  usual  universal  side  index 
plate  and  also  a  direct  indexing  plate  on  the  spindle 
for  low  numbers.  The  change  from  one  system  of 
indexing  to  the  other  is  made  in  a  few  seconds  with- 
out disturbing  any  adjustments.  We  test  the  align- 
ments and  indexing  of  every  head  to  closer  limits 
than  were  thought  possible  a  few  years  ago.  Con- 
sider these  things  when  buying  a  Universal  Miller. 


HORIZONTAl  StTION  OF  CINCINNATI  DIVIDNI'.HtAD. 


Ask  for  our  complete  Milling  Machine  Catalogue. 


The  spindle  clamp  consists  of  a  split  ring,  C, 
that  is  spread  by  the  wedge  B  by  tightening 
the  screw  A,  thus  clamping-  the  spindle  end- 
wise, securely,  without  crowding  it  out  of 
alignment. 


The  Cincinnati  Milling  Machine  Co. 

CINCINNATI,  OHIO 
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NEW  CATALOGUES  AND 

CIRCULARS 

DeKftlb  W«;on  Co.,  DeKalb,  111.  Catalogue  5  on 
PeKalb   motor  trucks. 

Georgre  P.  CUrk  Co.,  Windsor  IXKks.  Conn.  C!r- 
cnlar  of  the  Clark  three-whApl  transfer  trnck  made 
In   different  capacities*  from   1000  to  2200  pounds. 

Dodre  Mf;.  Co.,  MIshawaka.  Ind.  Circular  of  the 
Po.lge  adjustable  wall  and  socket  bracket  hangers 
with   standard   and   self-oUlng   bearings. 

IngersoU-Eand  Co.,  11  Broadway.  New  Tork  City. 
Form  4OT2  descriptive  of  the  Ingersoll-Rand  "Jack- 
hamer"  equipped   with   type   "JM-6"   mounting. 

Northern  Engineering  Works,  Detroit.  Mich. 
Putletln  33,  descriptive  of  air  hoists,  air  Jacks, 
pneumatic  traveling  cranes  and  pnenmatic  Jib 
cranes. 

General  Electric  Co.,  Schenectady.  X.  T.  Bulletin 
40.'.00.  devoted  to  the  subject  of  alternatlng-curr.^nt 
gt'oerators  for  direct  connection  to  reciprocating 
I'lieines. 

General  Electric  Co.,  Schenectady.  N.  T.  Bulletin 
4f*tnry  illustrating  and  describing  Type  M  trans- 
former for  operating  electric  stop  motion  of  textile 
nifli-hinery. 

Armstrong  Cork  &  Insulation  Co..  Pittsburg.  Pa. 
Pamphlet  describing  •'Nonpareil"  high-pressure 
covering  for  hlgh-prewinre  and  superheated  steam 
lines,   bollera  and  other  heated  enrfacea, 

Bridgeport  Engineering  Co.,  Bridgeport,  Conn. 
CataJogue  of  Bridgeport  wood-working  tools.  Includ- 
ing patternmakers*  sander.  trimmer,  miter  box, 
metal-top  saw    table   and    quick-acting   clamps. 

Cooper  Hewitt  Electric  Co..  Eighth  and  Grand 
Sts..  Hoboken.  N.  J.  Catalogue  of  Coojer-Hewitt 
♦•lectrlc  lamps  for  all  photographic  processes,  sup- 
plied In  direct-current  or  alternating-current  outfits. 

Peerless  Electric  Co.,  Warren.  Ohio.  Bulletin  34 
footalnlng  data  on  "Peerless"  multipolar  motors 
nnd  generators.  Bulletin  36  on  "Peerless"  dlrect- 
rurrent  bijwlar  generators  and  motors  of  fractional 
horsepower  sizes. 

Armstrong  Cork  ft  Inanlation  Co.,  Pittsburg.  Pa. 
Pamphlet  entitled  "Good  Furnaces  made  Better." 
descriptive  of  some  of  the  applications  of  "Non- 
pareil" Insulating  brick  In  heat-treating  furnaces, 
enameling   plants,    furnace  doors,   ovens,   etc. 

Spray  Engineering  Co.,  93  Federal  St..  Boston. 
Mass.  Bulletins  entitled  "Washing  and  Cooling 
Air  for  Steam  Turbine  Generators."  and  "Sprays 
for  Cooling  Condensing  Water."  devoted  to  the 
subject  of  systems  for  cooling  and  cleaning  air  and 
water. 

Scranton  Pump  Co.,  Scranton.  Pa.  Bulletin  101 
of  Scranton  duplex  piston  pumps.  Illustrating  the 
features  of  design  of  these  pumps  and  giving  dimen- 
sions of  the  various  sizes.  The  pamphlet  also 
gives  directions  for  setting  and  operating  Scranton 
pumps. 

Hydraulic  Press  Mf  g,  Co. ,  84  lincoln  Ave. . 
Mount  Gllead.  Ohio.  Bulletin  5000  Illustrating 
various  types  of  hydraulic  pumps  of  sutflclent 
str-^ngth  to  meet  every  high-pressure  rwiuiroment. 
Tho  bulletin  also  shows  a  few  types  of  hydraulic 
valves. 

Creacent  Tool  Co.,  Jamestown,  N.  T.,  Is  Issuing 
a  series  of  circulars  on  Its  combination  and  uni- 
versal pliers  and  adjastsble  wrenches.  The  com- 
lany  will  supply  these  to  dealers  for  distribution 
with  the  name  of  the  dealer  printed  on  the  front 
co^era. 

Sarface  Combustion  Co..  14&-1R0  W.  .V^nd  St., 
Nmw  York  City.  Pamphlets  on  surfacp  combustion 
tlr-  and  their  Industrial  applications,  describing  and 
IlluHtrfltlng  tuyeres  and  refractory  beds  designed  by 
Dr.  Charles  E.  Lucke  for  burning  gas  efficiently 
wItMout   flame. 

Ingersoll-Rand  Co.,  11  Broadway.  New  York  City. 
Form  301.'  describing  the  Ingersoll  Iland  line  of 
I  ortabte  air  compressors  and  the  work  for  which 
ttioy  are  adapted.  The  various  types  are  gasoline 
engine  driven,  oil  engine  driven,  steam  driven  and 
electric   driven. 

Pituburg  Emery  Wheel  Co. ,  noche«ter.  Pa. 
Standard  grinding  wheel  prlre-llsts  and  rules  for 
'  ilculatlng  the  list  prices.  10  pages,  6  by  9  Inches. 
I  le  pamphlet  aUo  Includes  rulwi  for  calculating  the 
\.*t  prlr.'«  of  sperlal  shape  wheels,  and  should  be 
li  —  rNl    tn   tH   [uirrhasers  of  grinding  wheels. 

*.    Diitton  Co.,  Cleveland.  Ohio.     Bnlletin 

\     Feature    of    I>owest    OperBlIng    or 

-'"   pertaining    to   gears   and    pinions 

vay,    11)111    nnd    mine   service.     These 

K    1-4     I,-.      ].'-ftt  treate<l     by     the     "V.     I).     A     D." 

pp'-ecsefi    to    Insure    strength    and    long    service. 

Antomatlo  Steam    Trap   A    Bp«ciaUy   Co.,    Petrolt. 

..  ,  _...^,,,,,    g    treating    of    the    "Bnrtnn"    ex- 

fl"    steam    trap    and    containing    II 

'    whow    a    number   of   applications   of 

■  Barton"   steam    trap    will   op<>rate 

r-  -  1    vi      Mm   nu-\   gravity  systems  at  alt  pressures. 

Cblcago  A  NorthwMtem  Ry-.  Chlrago,  111.  Safety 
b»ll-iin  1.'  In  the  form  nf  a  chart  showing  the  ro 
*1m.  '  .  ■■  -;■.  .1  i-i  -  „  ,,1  i-,i.ir  ..o  t-.  |i,,.  Northwestern 
I  f   the   "Safely 

i  ^l    d*K-reas*d 

t  '■    the   number 

I    .  .    1»M. 

Lagmda   Utt  '.    OUUk      Booklet  T-1 

PnlltlPd     •  ISK  1.     Spnrlalttes."     de- 

■  ■-r^stn?      fi-t  varlona      typiHi      of 

■  '--  -  '-■  with   latest   Iniprove- 

-     ttmls.       The    hook 

vbIt*    and    multiple 

•>    reqoMt. 

Barftt  Crav-ns  Co  .   7n^   PMeral  St..  Cbleago.   III. 

CIrcnIar    of    the    Barrett    ball    bearing    mnltl  trnck. 


capacity  up  to  4000  pounds,  for  use  In  shops,  mills, 
factories,  warerooms  and  all  places  where  boxes 
and  material  are  handled  In  large  quantities.  One 
man  can  load  and  unload  the  truck  Instantly,  thus 
saving  mnch   time  and  labor  In   handling  materials. 

Schuchardt  A  Schutte,  90  West  St..  New  Tork 
City.  Circular  of  the  S.  A  S.  divided  machine  vises 
for  planing,  milling,  shaping,  drilling,  slotting  and 
other  machining  operations  where  the  ordinary  ma- 
chine parallel  vises  are  commonly  used.  These  vises 
were  deslg^ned  to  economize  space,  and  to  hold  the 
work  drmly  without  tendency  to  lift  from   the  table. 

United  States  Electrical  Tool  Co.,  Sixth  Ave.  and 
Mt.  Hope  St..  Cincinnati,  Ohio.  Catalogue  12. 
Illustrating  and  describing  "United  States"  portable 
electrically  driven  hand  and  breast  drills,  electric 
radial  drills,  electrically  driven  grinders,  and  grind- 
ing and  buffing  outfits.  The  book  also  Includes 
general  Instructions  on    the  care  of  electrical   tools. 

Otis  Elevator  Co..  11th  Ave  and  26th  St..  New 
York  City.  Catalogue  descriptive  of  the  various 
types  of  gravity  spiral  conveyors  for  conveying 
merchandise,  etc..  made  by  this  company.  The 
latter  part  of  the  book  describes  ten  typical  sys- 
tems used  In  ten  different  lines  of  business  for 
lowering  goods  on   the  Otis  gravity  spiral  conveyor. 

Electric  Controller  A  Mfg.  Co.,  Cleveland.  Ohio. 
Bulletin  1003  on  Type  Q  brakes,  used  chiefly  on 
cranes  and  other  types  of  hoisting  apparatus. 
Bnlletin  1039  on  E.  C.  &  M.  reversing  motor  planer 
drive.  This  equipment  was  designed  for  driving  a 
reversing  planer  directly  by  an  electric  motor  which 
Is  automatically  reversed  at  the  end  of  the  cutting 
and  return  strokes. 

Woburn  Gear  "Works,  Wohum,  Mass.  Catalogue 
giving  prices,  catalogue  number,  dimensions,  etc.. 
for  spur  gears,  racks.  Internal  gears,  bevel  gears, 
worm-gears,  ratchets,  sprockets  and  chains,  etc. 
This  company  does  not  carry  many  spiral  gears  In 
stock,  but  all  kinds  and  sizes  are  made  promptly 
to  special  order,  and  all  kinds  of  gears  are  also 
made    to   order    from    rawhide   and    fiber. 

Woods  Engineering  Co.,  Alliance.  Ohio.  Circular 
of  a  boring  and  grinding  attachment  for  milling 
machines  or  lathes,  especially  adapted  for  re-boring 
and  grinding  worn  automobile  cylinders.  The  grind 
Ing  wheel  Is  given  a  planetary  motion,  the  range 
of  eccentricity  being  two  Inches.  The  attachment  is 
thus  applicable  to  the  grinding  of  multiple  cylinders 
which  could  not  be  swung  on  tne  centers  of  their 
respective  bores. 

Cincinnati-Bickford  Tool  Co.,  Cincinnati.  Ohio. 
Circular  of  the  "Cincinnati"  tapping  chucks  de- 
signed to  facilitate  the  operation  of  tapping  In 
horizontal,  upright,  and  radial  drilling  machines. 
The  quill  of  the  chuck  is  provided  with  ball  hear- 
ings, so  applied  as  to  reduce  frictloual  resistance 
of  the  tup  leading  into  the  work,  and  thtis  to  avoid 
the  trouble  with  stripped  threads  often  encountered 
with   t.ipping  chocks  In  general. 

Fort  Wayne  Electric  Works  of  General  Electric 
Co.,  Fort  Wayne.  Ind..  has  Issued  an  Index  of  its 
bulletins,  giving  the  subject,  the  old  series  num- 
ber, and  the  number  of  the  bulletin  that  succeeds 
or  is  succeeded  by  each  bulletin.  Some  of  the  new 
publications  are:  Bulletin  4.%201  on  type  A  trans- 
formers of  large  capacities;  Bulletin  4fil00  on  type 
M  demand  Indicators;  and  Bulletin  48100  on  com- 
mutatlng   pole  direct-current  crane  and   hoist  motor. 

Colfor  Tool  Co.,  Buchanan.  Mich.  Catalogue  l-'. 
listing  and  briefly  describing  all  the  standard  tools 
comprising  the  "Celfor"  Hue,  which  Includes  twist 
drills,  flat  twist  drills,  flat  drills,  bonding  drills, 
track  bits,  centering  drills,  ratchet  drills,  oll-tubc 
drills,  blacksmith  drills,  three-fluted  drills,  four- 
lluted  drills,  flue-sheet  drills,  chucking  reamers, 
taper  reamers,  locomotive  reamers,  drill  chncks,  drill 
sockets,  lathe  tool-holders,  tool  bits,  flue  cutters, 
and    drill   gages. 

General  Eloctrio  Co.,  Schenectady.  N.  Y.  Bulletin 
41.%4)0.  describing  General  Electric  small  direct-  and 
nltomatlng  current  motors  of  the  drawn  shell  t.vpe. 
These  are  all  fractional  horsepower  motors  which 
have  been  especially  designed  for  application  to  the 
diversified  forms  of  small  machines  which  may  bo 
driven  by  electric  i>ower.  They  range  In  capacity 
from  1/30  to  1/4  horsepower.  Inclusive,  are  wound 
for  either  direct  or  alternating  current,  and  are 
furnished    for   use   on    circuits  of   standanl    voltages. 

Automatic  Wrench  Co..  Boston.  Mass.  I^oaflet  on 
the  "Itnrnsley"  automatic  wrench,  which  has  beeti 
rieslgned  to  meet  the  denisnd  for  a  simply  con- 
structed quick  acting  wrench  that  can  he  quickly 
ndjnsted  to  sixe  and  used  with  one  hand.  The 
wrench  Is  oj»erate<l  by  merely  placing  the  object 
to  be  turned  between  the  Jaws,  nnd  pressing  the 
jaw  In.  or  drawing  the  Jaw  In  with  the  thumb- 
trigger  until  It  «trlk<>R  the  object:  the  automatic 
locking  clutch  then  comes  Into  action,  holding  the 
work   firmly  between    the  Jaws. 

General  EUotrio  Co..  Schenectady.  N.  T.  Bol 
letln  44404.  describing  one  of  the  new  line  of 
iJeneral  Klectrlc  ventilate*!  commulatlng  pole 
motors.  This  motor  has  a  rated  capacity  of  SO 
)mrse|>ower  on  000  volts,  but.  due  to  the  special 
fenture  of  Induced  ventilation,  has  ■  greater  ser 
rice  capacity  than  motors  of  the  closed  type  with 
the  same  hourly  rating.  A  more  detailed  de-^crlp- 
tlon  Is  given  In  Bulletin  A  4171.  The  new  bulletin 
contains  a  sche^lule  of  si»red  tables  and  character 
Isttc   curves  of   the   motor, 

Olm«»«.l  Flint   Co..  (Tiuhrl-U'c.    Mi-.s..   la  Issuing  ■ 

1  '    which    tells 

Itlng.     This 

I    nf    the    belt 


New  Departure  Hfg.  Co.,  Bristol.  Conn.  Cata- 
logue on  "New  Departure"  ball  bearings,  treating 
of  the  ball  bearing  and  Its  development,  what  ball 
bearings  mean  to  the  car  owner,  why  the  ball  bear- 
ing has  the  least  friction,  the  strength  of  chrome 
alloy  steel  balls,  the  fallacy  of  the  point  contact, 
loads  bearings  must  sustain.  The  last  section  of 
the  book  contains  detailed  descriptions  of  the  four 
types  of  "New  Departure"  ball  bearings,  viz.,  the 
double-row  bearing,  the  single-row  bearing,  the 
radax  ball  bearing,  and  the  magneto  ball  bearing. 
Tables  give  dimensions  and  price  lists  of  these 
various  types. 

Charles  H.  Besly  &  Co.,  120-B  N.  Clinton  St., 
Chicago,  III.  Booklet  Illustrating  and  describing  the 
No.  19  53-lnch  Besly  grinder.  The  booklet  Is  lllus 
trated  with  views  taken  In  a  number  of  plants, 
showing  the  grinder  under  actual  working  con- 
ditions. In  this  type  of  grinder  the  work  Is  laid 
on  the  face  of  the  disk  wheel  and  held  there  by 
gravity,  the  grinding  wheel  being  kept  loaded  with 
as  many  pieces  as  It  will  accommodate.  This  ma- 
chine Is  used  principally  for  Jointing  and  flatting 
large  work  with  a  comparatively  small  area  of 
finished  surface,  such  as  gear-cases,  split  shaft 
bearings,   fo.undry  flasks,  etc. 

George  Gorton  Machine  Co.,  Racine.  Wis.  Cata- 
logue on  the  Gorton  2-E  patent  heavy-dnty  cnttlng- 
off  machine  of  the  13-lncb  size.  This  machine  Is 
designed  for  constant  hard  service  on  31nch  to 
13-inch  rounds  and  3-inch  to  9^ -Inch  squares,  and 
it  can  be  used  for  any  other  else  or  shape  that 
will  come  within  a  13-lnch  circle.  The  iKiiok  con- 
tains a  complete  description  of  the  machine,  illus- 
trated by  halftones  and  line  drawings  that  make 
tlie  various  details  very  clear.  The  capacity  of  the 
hiachioe  for  heavy  work  Is  shown  by  the  full-slie 
reproductions  of  chips  produced  by  this  machine 
on  pages  24  and  '2ii.  Some  of  the  cuts  actually 
ma<Ie  by   this   machine  are  also  Illustrated. 

Blaisdell  Machinery  Co.,  Bradford.  Pa.  General 
catalogue  on  the  Blaisdell  line  of  air  compressing 
machinery  and  vacuum  cleaner  systems.  Some  of 
the  subjects  treated  are:  uses  of  compressed  air. 
compressed  air  in  textile  manufacturing,  air-lift 
pumping  system,  compressed  air  in  steam  hammers. 
extr.iction  of  gasoline  from  natural  gas.  volumetric 
efficiency  of  air  compressors,  comparison  of  stogie 
and  duplex  compressors,  high  compressor  speeds, 
air  compressor  Installation  and  operation.  Follow- 
ing this  descriptive  matter,  a  large  number  of 
tables  are  given  of  value  In  connection  with  air 
compressing  machinery.  The  various  types  of  air 
compressors  made  by  this  Arm  are  also  Illustrated 
and   described. 

Boston  Elevated  Ry.  Co..  Boston.  Mass.  Pamphlet 
containing  data  presented  to  the  American  Museum 
of  Safety  in  competition  for  the  Anthony  N.  Brady 
Memorial  gold  medal  for  the  year  ending  June  30. 
1914.  The  gold  medal  was  awarded  to  the  Boston 
Elevated  Railway  Co.  by  the  jury  of  award,  con- 
sisting of  Bion  J.  Arnold.  Prof.  George  F.  Swain. 
James  McGraw.  William  J.  French,  and  Ftank  J. 
Sprague.  The  jury  awarded  the  replica  of  the  gold 
medal  In  silver  to  Hon.  Russell  Adams  Sears. 
general  attorney  of  the  company,  as  the  member 
of  the  operating  staff  who  has  most  contributed  to 
the  successful  record  of  the  company,  and  the 
replica  in  bronse  to  Henry  Vinton  Neal.  mechanic, 
an  employe  of  the  company  whose  services  were 
of  the  grea test  value  in  the  promotion  of  aa fety 
and    health. 

Bantam  Anti-Friction  Co.,  Bantam,  Conn.  Bine- 
book  for  1915,  containing  data  on  ball  and  roller 
bearings.  The  appendix  comprises  a  reprint  of  an 
article  on  "Ball  Bearings  and  Roller  Bearings"  by 
W.  S.  Rogers,  published  In  the  "Bnglnoertng 
.Magazine."  that  contains  Information  on  the  design 
of  ball  and  roller  bearings  and  results  obtained  in 
practice  with  various  typical  -forms.  The  typography 
of  the  book  is  unusual,  the  printing  being  done  en- 
tirely In  blue,  and  the  lettering  and  Illustrations 
appearing  In  white.  The  tablee  and  drawings  are 
all  on  right-hand  pages,  the  left-hand  pages  being 
left  open  fo/  data  or  memoranda  which  the  en- 
gineer or  designer  may  desire  to  add  from  time 
to  time.  It  has  been  the  aim  to  make  the  blue 
tM>ok  so  complete  that  the  draftsman  can  design 
and  lay  out  bearings  for  any  lond  or  si>eed.  Any 
draftsman  or  engineer  can  obtain  a  copy  of  this 
publication  upon  request. 

TRADE  NOTES 

0.  A.  O.-ay  Co.,  Cincinnati.  Ohio,  builder  of  Gray 
pinners,  has  appointed  the  Swlnd  Macblnerv  Co., 
l!Mur«e  Bidg..  Philadelphia.  Pa.,  selling  agent  In 
the  IMilladelphIa  district. 

C  A  C  Elftctrio  A  Mfg.  Co.,  Garwood.  N.  J.,  an- 
nounces that  Its  St.  Louis  agent,  the  Morse  Rnglneer- 
Ing  Co.,  has  removed  from  the  Central  National 
Bank    Hldg.    to   the   Chemical  BIdg. 

Hendey  Machine  Co..  Torrlngton.  Conn.,  haa 
t<roken  ground  for  a  one  story  brick  addition  to  Its 
I  lant.  GO  by  90  feet.  A  large  fonndry  wtll  alao  b« 
erected  In  the  near  future  but  plans  for  this  have 
not   yet   been   announcwi. 

Bridgeport  Arms  Co..  Bridgeport,  Conn..  Is  a  new 
•  on rem  building  a  large  plant  In  Bridgeport  for 
'he  manufacture  of  firearma  which,  as  soon  as  com- 
iteted.  will  glTe  omploymeBt  to  2000  pernooa,  and 
to   a    larger   number   later. 

Burd  High  Compression  Ring  Co.,  Rockford.  III.. 
haa  reuiov.il  Its  geuenil  and  executive  otnce*  fmm 
the  Masonic  Temple  to  .107.100  S.  Main  St.,  n.>ck- 
fnrd.  where  larger  quarters  have  been  taken  to  ac- 
commodate  Its   rapidly    Increasing   buslnees. 

8«th  Thomas  Co.,  Thomaoton,  Conn.,  will  erect  a 
large  plant  on  the  site  of  Its  present  case  s>k>p, 
which  will  combine  the  three  present  plants,  move- 
luent.  case,  and  marine  and  watch  Into  one  Immense 
plant  with  a  floor  sjmce  of  about  27r».00O  s<|uare 
feet. 
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THERE  seems  to  be  so  much  uncer- 
tainty regarding  the  origin  of  the 
micrometer  caliper  and  the  steps 
taken  in  its  development,  and  such  loose 
statements  have  been  made  concerning  these 
matters,  that  the  subject  appears  to  be  one 
of  sufficient  importance  and  interest  to  war- 
rant bringing  the  facts  together  in  the  form 
of  a  brief  history.  Such  a  history  shows 
that,  like  many  other  important  inventions, 
the  micrometer  caliper  is  the  result  of  a 
gradual  evolution,  and  is  the  product  of 
many  minds  and  many  hands.  Of  the  three 
great  divisions  into  which  all  mechanical 
progress  can  be  grouped,  i.e.,  metallurgy, 
mechanism  and  measurement,  the  microm- 
eter caliper  has  come  to  hold  a  prominent 
place  in  the  field  of  measurement. 

The  First-  Micrometer  Caliper  Patented 
in  1848  by  Palmer 

The  evidence  which  is  now  available  shows 
that  credit  for  the  origin  of  this  instrument, 
as  we  now  know  it,  must  be  largely  accorded 
to  a  French  inventor  and  machinist  by  the 
name  of  Jean  Laurent  Palmer,  who  was 
working  at  the  time  in  Paris.  Palmer's 
"screw  caliper,"  as  he  called  it,  was  patented 
in  France  September  7,  1848,  and  was  manu- 
factured under  the  name  of  the  "Systeme 
Palmer."  Fig.  1  shows  the  Palmer  caliper 
as  it  was  made  for  the  market,  and  Fig.  2  is 
reproduced  from  the  patent  application. 
There  did  not  seem  to  be  any  general  appre- 
ciation of  the  importance  of  this  tool  until 
the  year  1867,  when  it  was  seen  by  Joseph  R. 
Brown  and  Lucian  Sharpe,  when  on  a  visit 
to  the  Paris  Exposition  of  that  year,  where 
they  were  exhibitors.  They  were  impressed 
with  the  possibilities  of  such  a  tool  when 
properly  made,  and  brought  one  back  with 
them  on  their  return  to  America.  Soon  after, 


The  Palmer  Micrometer  which 
believed  to  be  the  First 
Micrometer    Caliper 


In  this  article,  Mr.  Burllngame 
presents  a  chronological  record  of 
the  development  of  the  micrometer 
caliper.  Starting  with  the  patent 
granted  to  Jean  Laurent  Palmer,  of 
Paris,  France,  on  September  7,  1848, 
for  the  first  typical  Instrument  of 
this  type,  the  development  of  the 
different  forms  of  micrometers,  and 
of  the  Improvements  which  have 
been  made  in  standard  and  special 
purpose  instruments  of  this  type,  is 
followed  right  through  to  the  latest 
developments  of  well-known  Ameri- 
can   makers    of    micrometers. 


•  For  addition.il  information  on  micrometers  publlshcil 
in  Machinehv  see  also  "Micrometer  Caliper  as  a 
Machine  Shop  Gage,"  Decomlicr.  1914:  "Large  Ontsidc 
Micrometers."  Pcbruar.v,  1914:  "A  Three-point  Microm- 
eter and  Its  Uses,"  May,  191.1:  "Ball  Point  vs.  Anvil 
Point  Thread  Micrometers."  May,  1910;  and  "Some 
Micrometer  Measuring  Instruments,"  September.  1901, 
and    other   articles    referred    to. 

t  Address:     1.".  Catalpa    Road.   Providence.    R.    I. 
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they  commenced  the  manufacture  of  a  small 
sized  micrometer,  suitable  for  measuring 
sheet  metal  and  wire,  placing  it  on  the  mar- 
ket in  1SG9  under  the  name  of  the  "pocket 
sheet  metal  gage."  The  reason  for  placing 
this  size  on  the  market  was  that  there  had 
been  a  request  from  the  Bridgeport  Brass 
Co.  for  a  tool  to  measure  sheet  brass,  fol- 
lowing a  controversy  which  had  arisen  as  to 
the  correct  thickness  of  a  shipment  of  sheet 
brass. 

The  Laws  Micrometer  (or  Measuring: 
Sheet  Brass 

S.  Wilmot,  of  the  Bridgeport  Brass  Co., 
had  designed  a  gage  for  the  purpose  of  meas- 
uring this  stock  and  had  six  of  these  in- 
struments made  by  a  skilled  machinist 
named  Hiram  Driggs,  under  the  direction  of 
A.  D.  Laws,  who  was  then  in  charge  of  the 
mechanical  department  of  the  Bridgeport 
Brass  Co.  The  matter  had  been  taken  up 
with  J.  R.  Brown  &  Sharpe,  with  the  idea 
of  having  them  make  these  gages,  and  the 
one  shown  in  Fig.  3  with  Mr.  Laws'  name 
stamped  on  it  is  now  in  the  possession  of  the 
Brown  &  Sharpe  Mfg.  Co.  This  tool  was  not 
considered  to  be  of  commercial  value,  be- 
cause the  cylinder  was  so  completely  covered 
with  spiral  and  straight  lines  intersecting 
each  other  that  it  was  impossible  to  put  any 
figures  upon  it;  and  without  figures,  it  was 
very  difficult  to  read.  The  reading  of  thou- 
sandths of  an  inch  was  made  by  means  of  a 
spiral  line  of  the  same  pitch  as  the  screw 
running  around  the  cylinder,  this  being 
crossed  by  lateral  lines.  While  the  Palmer 
micrometer  had  a  coarse  thread,  reading  only 
as  fine  as  tenths  of  millimeters  (about  0.004 
inch)  and  was  crudely  made,  it  gave  the  idea 
of  the  present  system  of  divisions;  and  this 
system    was    adopted    for    the    Brown     & 
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nuii'liinc  shop  practice,  and  has  remained  continuously 
In  the  employ  of  the  Brown  &  Sharpe  Mfg.  Co.  ever 
since.  He  was  its  chief  draftsman  for  twenty-.slx 
years  and  Is  now  Its  Industrial  .superintendent.  He 
iias  given  much  attention  to  inilustrial  service,  patent 
matters,  organization  and  welfare  work.  Mr.  Bur- 
lingame Is  an  active  member  of  the  American  Society 
of  Mechanical  Engineers,  being  cbnirman  of  the  snh- 
conmilttee  on  machine  shop  practice.  He  has  con- 
tributed papers  to  Its  proceedings  and  those  of  other 
engineering  societies  and  many  articles  to  the  tech- 
nical press.  He  i.s  a  past-president  of  the  Providence 
Association  of  Mechanical   Knglneers. 
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Sbarpe  pocket  sheet  metal  gage,  while  the  general  form  of  the 
gage  designed  by  Mr.  Wjlmot  was  followed,  adding,  how- 
ever, means  of  compensation  for  wear  of  both  the  measuring 
screw  and  the  measuring  surfaces,  as  shown  in  Fig.  4. 

It  has  been  suggested  that  Brown  &  Sbarpe  may  have  got 
the  idea  of  the  micrometer  caliper  from  the  screw-operated 
punch.  Fig.  5,  which  is  shown  in  Vol.  II  of  Holtzapffel,  a  book 
which  was  at  that  time  in  their  possession.  This  simply  il- 
lustrates how  little  appearances  can  be  depended  on  to  de- 
termine who  is  really  the  inventor.  The  introduction  of  the 
1-inch  micrometer  caliper.  Fig.  6,  followed  that  of  the  pocket 
sheet  metal  gage,  it  being  shown  in  the  Brown  &  Sharpe  cata- 
logue of  1877,  and  here,  for  the  first  time,  the  name  "mi- 
crometer caliper"  was  used.     It  is  not  known  how  soon  after 

this  date  the  instru- 
ment came  to  be  fa- 
miliarly called  a 
"mike." 


U" 
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First  American  Micrometer — made 
by    the    Bridgeport    Brass    Co. 
4.     Brown    &    Sharpe    Pocket    Sheet 
Metal   Gage 


The  Earliest  Microm- 
eter Gagres 

It  must  not  be 
understood  that  be- 
cause credit  has 
been  given  to 
Palmer  as  the  orig- 
inator of  the  mi- 
crometer caliper, 
there  had  not  been 
earlier  steps  taken 
to  produce  microm- 
eter tools  for  meas- 
uring. The  earliest 
that  we  have  record 
of  was  a  microme- 
ter invented  by 
William  Gascoigne  of  Yorkshire,  England,  this  being  de- 
scribed in  the  "History  of  Interchangeable  Manufacture"  by 
W.  F.  Durfee,  "A.  S.  M.  E.  Transactions,"  Vol.  14,  page  1251. 
It  is  there  stated  that  Gascoigne's  micrometer  consisted  of 
two  parallel  jaws,  moved  by  a  screw  with  a  divided  head. 
James  Watt  also  turned  his  attention  to  the  designing  of  a 
micrometer  gage,  and  one  of  his  make,  which  is  shown  in 
Fig.  7,  is  now  preserved  in  the  South  Kensington  Museum  in 
London.  This  has  a  screw  and  rack  adjustment  for  the  slid- 
ing Jaw  with  one  dial  reading  for  complete  turns  of  the  screw 
and  another  for  fractional  turns. 

One  of  the  earliest  micrometers  that  our  records  show  to 
have  been  made  in  America  is  illustrated  In  Fig.  8;  this 
was  made  by  R.  Hoe  b.  Co.,  of  New  York,  about  1858.  This 
is  a  bench  micrometer  with  one  Jaw  that  can  be  set  to  even 
Inches,  while  the  other  can  be  adjusted 
for  divisions  of  an  Inch,  end  measur- 
ing bars  being  used 
for  making  the  set- 
ting. The  reading 
Is  secured  by  means 
of  graduations  on 
the  dial  which  forms 
the  head  of  the  ad- 
justing screw.  Either 
Inside  or  outside 
measurements  con 
rop.rat.d  ''*"  mtt'lo  with  this 
Pmfh  mrioated  aa  Instrument,    as    will 

F«r«riiDa«r   of 

MioTomeier  "e  readily  seen. 


Other  Early  Brown  &  Sharpe  Desierna 
An  early  form  of  micrometer  made  by  J.  R.  Brown  & 
Sharpe,  which  was  probably  designed  by  Joseph  R.  Brown, 
was  a  sheet  metal  gage  standing  on  three  legs.  Fig.  10,  the 
measuring  screw  being  turned  from  below  and  the  graduated 
dial  revolving  with  it.  This  instrument  was  put  on  the  mar- 
ket in  1867.  Another  micrometer  of  Mr.  Brown's  design.  Fig. 
9,  for  measuring  up  to  4  inches  in  diameter,  was  made 
about  1875.  This  is  in  the  form  of  a  sliding  bar  adjusted  by 
a  screw  and  reading  to  a  vernier,  one  of  the  measuring  points 
being  connected  to  a  series  of  multiplying  levers  to  make  It 
possible  to  use  this  instrument  as  a  limit  gage,  or  to  show 
variations  of  measurement  without  resetting. 


Fig.    6.     The   Brown    &    Sharpe    1-inch    Micrometer    Caliper 

The  Victor  Micrometer  Caliper 
Pratt  &  Whitney  made  a  bar  micrometer  measuring  in- 
strument. Fig.  11,  about  1881,  the  micrometer  heads  for 
which  were  made  by  the  Victor  Sewing  Machine  Co.,  of  Mld- 
dletown.  Conn.  The  latter  company  was  one  of  the  earliest 
competitors  of  Brown  &  Sharpe  in  the  micrometer  business. 
They  took  up  the  manufacture  of  micrometer  calipers  about 
1878,  and  on  April  23  of  that  year,  a  patent  was  issued  to  one 
of  their  employes  named  George  M.  Pratt,  covering  the  fea- 
tures of  the  U-shaped  frame  and  the  inserted  hardened 
measuring  points.  In  1883,  Brown  £  Sharpe  bought  the  mi- 
crometer  business   of   the   Victor    Sewing   Machine   Co.    and 


r"' 


Fig.    7.     Micrometer    Gates    mado    by    James    Watt 

coMinienced  the  manufacture  of  1-  and  2-inch  micrometers. 
Fig.  12,  made  under  their  patents.  At  the  time  when  this 
transfer  was  brought  about,  Frank  Spalding  had  charge  of 
the  making  of  micrometer  calipers  for  the  Victor  Sewing  Ma- 
chine Co.  and  was  working  as  a  contractor  for  them.  He,  in 
cooperation  with  Mr.  Pratt,  who  was  superintendent  and  a 
stockholder,  can   be  credited   with  the   Improved   featuree  of 
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design  and  the  very 
high-grade  methods 
used  in  the  manufac- 
ture of  their  calipers. 
He  was  induced  to 
enter  the  employ  of 
Brown  &  Sharpe  at 
the  time  the  trans- 
fer was  made,  and 
brought  with  him 
the  parts  of  calipers 
remaining  unfin- 
ished. Among  these 
were     five     hundred 

frames  for  2-inch  mi-  ^'^-   ''     ^  ^^''^  Micrometer 

crometers,  several  thousand  of  this  size  having  already  been 
made  and  sold  before  the  transfer.  These  remaining  frames 
were  finished  at  the  Brown  &  Sharpe  Works,  and  new  lots 
at  once  started. 

Large  Size  Micrometers 
J.  T.  Slocomb,  in  the  December,  1914,  number  of 
Maciiixeky,  gives  the  impression  that  micrometers  with 
capacities  above  1  inch  were  not  regularly  made  for  the  mar- 
ket until  a  later 
date.  It  will  be 
seen,  however,  from 
the  above  facts, 
that  even  as  early 
as  1883  they  were 
becoming  widely 
used.  The  manu- 
facture by  Brown 
&  Sharpe  of  3-inch 
micrometers  of  the 
same  general  de- 
sign as  the  2-inch 
size,  and  also  of 
larger  sizes,  fol- 
lowed soon  after 
the  introduction  of 
the  2-inch  microm- 
eter. One  design 
of  the  6-inch  size, 
made  about  1885, 
is  shown  in  Fig.  13.  The  making  of  bar  micrometers 
had  been  begun  by  Mr.  Spalding  before  leaving  the 
Victor  Works,  and  was  later  taken  up  by  Brown  &  Sharpe, 
the  design  being  as  shown  in  Fig.  14. 

Prof.  John  E.  Sweet  invented  a  micrometer  gage  for  ad- 
justment through  a  wide  range  of  sizes  that  also  possessed 
other  interesting  features,  which  he  patented  on  March  10, 
1885.  This  gage,  which  is  shown  in  Fig.  15,  was  made  by  the 
Syracuse  Twist  Drill  Co.  There  has  been  a  growing  demand 
for  larger  and  larger  sizes  of  micrometer  calipers,  so  that 
sizes  up  to  20  inches  are  now  regularly  listed,  and  larger 
sizes  are  made  to  order.  Fig.  17  shows  a  38-inch  size. 
Vernier  Divisions  of  Thousandths 
In  the  "reminiscences"  of  J.  T.  Slocomb  just  referred  to, 
mention  is  made  of  a  2-inch  micrometer  caliper  which  he 
saw  when  in  the  em- 
ploy of  the  Brown  & 
Sharpe  Mfg.  Co.,  in 
the  possession  of  one 
of  the  foremen.  This 
no  doubt  refers  to  a 
micrometer  which 
was  made  by  William 
G.  Burnham  before 
he  entered  the  em- 
ploy of  the  Brown  & 
Sharpe  Mfg.  Co. ;  and 
this  micrometer  has 
an  interesting  his- 
tory. Mr.  Burnham 
made  it  while  with 
J.  F.  Blair  &  Co.,  of 


Camden,  N.  J.  At 
that  time  the  design 
of  a  micrometer  with 
a  protected  screw 
had  just  been 
brought  out,  so  that 
the  one  made  by  Mr. 
Burnham,  Fig.  16, 
was  of  an  up-to-date 
design.  Not  only 
this,  but  he  added  a 
feature  of  refinement 
in  making  his  caliper 
with  a  vernier  read- 

with  a  Capacity  up  to  4  inches  ^^^  ^^  sub-divide  the 

thousandths  of  an  inch.     It  was  done  by  graduating  parallel 
lines  on  the  barrel,  as  shown  at  A.   While  Mr.  Slocomb  in  his 


Fig.    11. 

article  jokingly  speaks  of  this  micrometer  as  having  been 
"graduated  with  a  monkey-wrench,"  it  is,  as  a  matter  of  fact, 
not  only  well  made  but  accurate  to  a  degree  beyond  what 
would  have  been  expected  when  it  is  understood  that  practi- 
cally all  of  the  operations  of  screw  cutting,  graduating,  etc., 
were  performed  on  an  engine  lathe.  This,  however,  was  an  en- 
gine lathe  especially  made  for  precision  work.    Shortly  after 


Fi^.    10.     Sheet   Hetal   Gage    designed   by 
Joseph    R.    Brown 


Fig.    12. 


Victor   Micrometer    with   U-shaped   Frame   and  Hardened 
Measuring   Points 


Fig,    13.     A  6-inch   Brown   Sc  Sharpe  Micrometer   made   about   1885 


Mr.  Burnham  entered  the  employ  of  the  Brown  &  Sharpe  Mfg. 
Co.  the  feature  of  providing  a  vernier  to  read  to  ten-thou- 
sandths of  an  inch  was  adopted  for  some  styles  of  their  cali- 
pers.    It  is  not  known  whether  or  not  this  method  originated 

with    Mr.    Burnham. 

There  is  an  old 
French  micrometer 
in  the  possession  of 
the  Brown  &  Sharpe 
Mfg.  Co.  at  present 
which  has  a  similar 
feature,  and  which 
may  have  been 
earlier  in  date  than 
Mr.  Burnham's. 
Protected  Screw 
The  feature  of  hav- 
ing the  screw  pro- 
tected and  the  spin- 
dle supported  in  a 
bearing  at  the  front 
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end   was   first   intro- 
duced by  A.  J.  Wil- 
kinson,    of     Boston, 
being     made     under 
the  Barnes  patent  of 
July     3,     1883.       An 
earlier    Barnes    pat- 
ent,   dated    January 
30.  1883,  bad  a  cap  to 
protect     the     screw 
thread.    It  was  made 
in  the  form  of  a  bar 
micrometer,  Fig.  18, 
and   like  the   Brown 
design    shown    in    Fig.    9,    has    means 
tions  In  size  by  a  system  of  multiplying 
The  Speeder 
While  not  the  earliest  example  of  a  "speeder"  for  quickly 
adjusting     the     measuring    screw,    the    Barnes    micrometer 


Fig.    14.     An   Early  Form   of  Brown   &   Sharpe  Bar  Kicrometer 


adjusting  the  posi- 
tion of  the  spindle, 
which  has  already 
been  mentioned,  an- 
other feature  of  re- 
finement is  the 
ratchet  stop  by 
which  the  microme- 
ter can  be  brought  to 
the  same  reading  re- 
gardless of  the  dif- 
ference in  the  degree 
of  sensitiveness  of 
touch     of     different 


of    indicating    varia- 
levers. 


operators.  The  use  of  the  ratchet  for  this  purpose  was 
patented  by  George  W.  Church,  of  Roseville,  K.  J.,  on  May 
22,  1883,  and  one  of  his  micrometers  having  this  feature  Is 
shown  in  Fig.  20.  It  has  been  claimed  that  here,  again,  the 
French  designers  anticipated  th^American;  but  whether  or 
not  the  ratchet  stop  was  used  prior  to  the  date  of  the  Church 
patent,  friction  devices  for  the  same  purjwse  were  used  at  an 
earlier  date;  Fig.  21  illustrates  the  patent  of  A.  Bonnaz  of 
Paris,  dated  August  19,  1873. 

The  Clamping  Device 
An    important   feature   in   the   development   of   micrometer 
calipers   consisted   of  providing   a   clamping   device,  so   that 


Tig.    16. 


plainly  shows  the  provision  of  such  a  feature.  The  speeder 
later  became  the  subject  of  a  patent  taken  out  by  L.  S.  Star- 
rett.  About  this  same  time,  Cyrus  Carleton,  a  designer  in 
the  employ  of  the  Brown  &  Sharpe  Mfg.  Co.,  brought  out  an 
improved  method  of  taking  up  the  wear  of  the  adjusting 
screw;  and  J.  MoflJtt,  of  Southbridge,  Mass.,  made  further  im- 


provements, so  as  to  avoid  having  openings  exposed  to  the 
dirt.  The  Barnes,  Carleton  and  MofBtt  patents  were  acquired 
by  the  Brown  & 
Sharpe  Mfg.  Co.,  and 
In  1884  this  firm  com- 
menced the  manu- 
facture of  microm- 
eters, having  the  fea- 
tures of  Improve- 
ment covered  by 
them,  as  shown  In 
Fig.  19.  Also,  for  the 
first  time,  the  prac- 
t  I  ce  of  stamping 
decimal  equivalents 
on  the  frame  was 
followed,  this  feature 
also  being  the  sug- 
gestion of  Mr.  Mofnit. 

Th«  Riti.chet  Stop 

In  addition  to  the 
speeder    for    quickly 


Tit.    n.     A  »-lDok  Mlcromttar  with  tk*  ramlliar  V->kap«<l  Framo 


Tig.    18.     Feature   of   a    Protected    Screw    and    Support    fo 
Spindle    at    the    Front    End 

the  spindle  could  be  locked  in  position  without  changing  its 
setting  in  the  slightest  degree,  and  many  efforts  were  made  to 
solve  this  problem.  While  various  means  were  tried  out  for 
this  purpose,  the  early  designs  were  faulty,  because  In  almost 
all  cases  the  setting  was  likely  to  be  disturbed  when  the 
spindle  was  clamped — a  defect  fatal  to  the  securing  of  ac- 
curate measurements.  The  importance  of  this  feature  has 
led  to  persistent  efforts  being  made  to  remedy  the  defect. 
The  micrometer  on  which  a  patent  was  granted  to  Palmer  in 
1848  was  provided  with  a  device.  Fig.  2,  which  might  be  used 

either  a.":  a  means  of 
adjustment  for  the 
wear  of  the  screw  or 
as  a  clamping  device. 
One  of  the  earliest 
clamping  devices 
which  came  Into 
practical  use,  and 
one  which  is  In  use 
to  some  extent  at  the 
present  day,  was  de- 
vised about  1885  by 
Frank  Spalding.  This 
consists  of  a  bushing 
drawn  against  the 
spindle  by  a  clamp- 
ing screw,  as  shown 
In  Fig.  19. 

On    August    24. 
1886.  John  T.  Usher, 
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of  Elmira,  X.  Y.,  patented  a  micrometer  gage  having  an  en- 
closing ring  with  tapering  threads  to  clamp  the  spindle  in 
position,  as  shown  at  B  in  Fig.  37.  This  was  a  gage  for  in- 
side measurement  and  will  be  referred  to  later  under  that 
heading,  as  it  was  also  one  of  the  earliest  inside  micrometer 
calipers.  Two  years  later  John  A.  MacDonald,  of  Lowell, 
Mass.,   brought   out   a  bar   caliper.   Fig.   2-2,   using   a   similar 

means  for  clamping 
the  thimble  in  po- 
sition. In  the  late 
eighties,  L.  S.  Star- 
rett  took  up  the 
manufacture  of  mi- 
crometer calipers, 
and  on  July  29, 
1890,  he  also  pat- 
ented a  clamp  nut 
for  locking  the 
spindle  of  a  mi- 
crometer. This  had 
a  taper  on  the  in- 
side of  the  nut  in- 
stead of  using  a 
tapering  thread,  the 
design  being  shown 
in  Fig.  23.  On  De- 
cember 30,  1902, 
Frank  Spalding 
patented  another 
form  of  clamping 
device.  Fig.  24, 
especially  designed 
to  avoid  moving 
the  spindle  in  the  slightest  degree  when  clamping.  This 
clamping  device  is  inserted  in  a  slot  in  the  frame,  and  is  the 
one  now  used  in  the  Brown  &  Sharpe  micrometers.  To  illus- 
trate from  how  many  sources  the  features  of  the  present-day 
micrometer  have  been  derived,  reference  may  be  made  to  Fig. 
25,  where  some  of  these  features,  together  with  their  in- 
ventors, are  indicated. 

Screw  Thread  Micrometer 
Another    application    of   the    micrometer    principle    is    the 
measuring  of  screw  threads.     On  December  27,  1887,  George 
E.  Whitehead,   then   superintendent   of  the  Providence  Tool 


Fig.    19.     Brown   &  Sharpe   Micrometer   com 

billing  Improvements  covered  by  Barnes, 

Carleton    and  Moffitt   Patents 

Fig.   20.     Micrometer  provided   with 

Church    Ratchet    Stop 


Fig,   21.     Micrometer   provided   with   Bonnaz   Friction  Stop 

Co.,  secured  a  patent  for  a  screw  thread  micrometer,  covering 
practically  the  same  features  that  are  now  used.  (See  Fig. 
26.)  When  he  showed  this  tool  to  Brown  &  Sharpe  he  waa 
taken  to  a  toolmaker,  Martin  Hiscox  by  name,  who  had  charge 
of  making  and  maintaining  the  tools  used  in  the  sewing  ma- 
chine and  small  tool  work.  Mr.  Hiscox  showed  him  a  tool 
then  in  his  possession  having  almost  identically  the  same 
features;  and  it  was  afterward  learned  that  J.  M.  Carpenter, 
of  the  J.  M.  Carpenter  Tap  &  Die  Co.,  had  also  made  a  screw 
thread  vernier  caliper.  Fig.  28,  as  early  as  1875,  which  may 


Fig.  23.     L.   S.  Starrett  Clamp  Nut  for  locking  Micrometer  Spindle 

be  the  earliest  tool  of  this  character  which  was  made.  Later, 
Brown  &  Sharpe  and  others  took  up  the  regular  manufacture 
of  screw  thread  micrometers. 

Quick  Adjustment 
Many  efforts  have  been  made  to  provide  quick  adjustment 
for  the  micrometer  spindle,  so  that  it  could  be  moved  bodily 
a  considerable  distance  and  retain  its  accuracy  when  again 
set.  Besides  the  example  shown  by  the  illustration  of  the 
Barnes  design,  Mr.  Barnes  and  other  employes  of  A.  J. 
Wilkinson  made  many  attempts  to  produce  a  successful  quick- 
adjusting  or  "shifting"  micrometer.     Such  a  micrometer  waa 


patented  by  L.  S.  Starrett  and  C.  P.  Fay,  on  September  24, 
1889.  A  patent  for  the  later  Starrett  design,  taken  out  in  the 
name  of  L.  S.  Starrett  and  J.  A.  Adell,  January  2,  1906,  is  the 
one  now  placed  on  the  market  by  the  L.  S.  Starrett  Co.,  which 
is  shown  in  Fig.  27. 

Direct  Reading 
Even  though  the  Palmer  system  of  micrometer  reading  was 
such  a  great  improvement  over  any  others  suggested,  the  fact 
that  there  still  remained  a  possibility  of  making  a  mistake  in 
the  reading  has  led  to  many  attempts  to  produce  a  direct- 
reading  micrometer  caliper.  On  April  11,  1893,  a  United 
States  patent  was  issued  to  J.  Ciceri  Smith,  of  Edinburgh, 
Scotland,  for  a  direct-reading  micrometer,  one  design  of  which 


UP  FOR  WEAR 


Fig,  22.     John  A.  MacDonald's  Method  of  clamping  Micrometer  Thimble 


Fig.    25.     Features    of    the    Modern    Micrometers,    and    their    Inventort 

is  shown  in  Fig.  29.  This  patent  was  acquired  by  the  Brown 
&  Sharpe  Mfg.  Co.,  although  micrometers  of  this  design  were 
never  made  by  them.  But  it  was  not  until  the  Spalding  direct- 
reading  micrometer,  shown  in  Fig.  30,  was  developed,  during 
the  years  1911-1913,  that  the  point  was  reached  where  such  a 
micrometer  was  successfully  placed  upon  the  market.  This 
micrometer  was  fully  illustrated  and  Its  working  described 
in  M.\cniNEi!Y  for  January,  1914. 
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Heavy  Frames 
Another  recent  demand  has  been  for  heavy-frame  mi- 
crometers, made  to  stand  continuous  service,  and  the  wear 
and  tear  of  such  work  as  that  handled  by  the  grinding  de- 
partment and  others,  where  the  micrometers  must  be  subject 
to  hard  usage  and  sometimes  remain  clamped  in  one  position 
for  making  a  large  number  of  duplicate  measurements.  Such 
a  design,  brought  out  about  the  year  1911,  is  shown  in  Fig. 
31.  This  form  of  micrometer  was  first  suggested  by  Charles 
H.  Norton  of  the  Norton  Grinding  Co.,  and  following  the  sug- 


Fir.   27.     Mechanism   of   the  L.   S.   Starrett   Quick-adjustinK  Hicromet 


gestion,  Mr.  Spalding  made  a  model  which  resulted  In  an 
order  for  twenty-five  each  of  the  1-  and  2-inch  sizes  for  use 
tn  the  Norton  grinding  department.  Subsequently,  this  form 
of  micrometer  was  placed  on  the  market. 


Hierta  Finish 
The  idea  usually  associated  with  a  fine  measuring  tool  is 
that  it  should  have  a  very  high  finish,  and  there  is  a  feeling 
that  the  care  taken  by  the  workman  in  making  a  tool  has 
some  connection  with  its  finish.  It  was  felt,  however,  that  a 
need  existed  for  a  cheaper  form  of  micrometer,  without  such 
high  finish;  and  a  line  of  such  calipers  was  designed  and 
introduced  by  J.  T.  Slocomb,  a  design  patent  for  the  same 
having  been  taken  out  by  him  on  April  13,  1897.  One  of  the 
J.  T.  Slocomb  micrometers  is  shown  in  Fig.  32.  A  new  line  of 
low  priced  micrometers  has  just  been  placed  on  the  market  by 
the  Brown  &  Sharpe  Mfg.  Co.,  known  as  the  "Rex"  mi- 
crometers, one  of  which  is  shown  in  Fig.  33.  These  have 
been  fully  described  in  the  May,  1915,  number  of  M.achisert. 


Fig.   28.     Screw  Thread  Vernier  Caliper  made  ky  J.  M.    Carpenter  187S 
(1IACHINEB7,    December    1912,    pagt   26S) 

Micrometers  for  Use  in  RoUingr  Mills 
Among  other  forms  of  micrometers  are  those  for  use  In 
measuring  at  a  considerable  distance  in  from  the  edge  of  the 
work,  the  prototype  of  which,   Fig.   34,   was  made  by  Cyrus 
Carleton  about  1882.     The  present  design  is  shown  in  Fig. 
35,    and    the   opposite    extreme    used    for    measuring    in    re- 
stricted places  is  illustrated  in  Fig.  36. 
Inside  Micrometers 
The  Inside  micrometer  gage  seems  to  have  been  Independ- 
ently  invented  by  several  persons.     A   patent  was  issued   to 
John  T.  Usher,  of  Elmira,  N.  Y.,  on  August  24,  1886,  for  the 
gage  shown  in  Fig.  37;  and  this  patent  claims,  among  other 


rif.   M.     DtrMt-raadlnir  HI-  ri«.    JO.     BpaMIng  Dlr.rt- 

n>t«r    lBT«t«4   hj  r»dlB(  Mlcrom^tiir  mad* 


J.    CImtI   ■altk 


b7   Brown  A  Bliarpo 


nir.    II.     A   HoaTj  Ttp«  of         Fit.  M.     The  J.  T.  Sloromb  rir.      M.      Tko      Breim      * 

Mlrromoor    adapted    for  Mirrometfr   CaHp*r    with  Sharp*     "Rax"     Mi- 

Hard  Uiaco  Drop.forfMl    Frame  or*a«t«r    Oallpar 
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features,  the  use 
of  a  handle  A. 
Another  in- 
ventor,  David  G. 
Brown,  of  Phila- 
delphia, made 
application  for 
a  patent  for 
a  "micrometer 
pipe  gage"  on 
March  18,  1885; 
he  was  apparent- 
ly ahead  of 
Usher,  although 
his  patent  was 
not  issued  until 
after  Usher's. 
Brown's  gage, 
which  is  shown 
in  Fig.   38,  may 


Fiff.   34.     Prototype 


Fig.    35.     Present  Form  of  Micrometer  used  for 
measuring  at  a  Distance  from  Edge  of  Work 


tempered  air  cir- 
culated by  the 
plenum  system 
insures  the 
healthful  and 
c  omfortable 
working  condi- 
tions so  neces- 
sary for  eflBcient 
production. 

Large  produc- 
tion makes  prac- 
ticable the  use 
of  special  ma- 
chinery which, 
being  designed 
for  one  purpose 
only,  subordin- 
ates all  func- 
tions to  the  one 


be  considered  the  prototype  of  the  tubular  micrometers.  On 
April  26,  1SS4,  John  L.  Jacobs,  then  a  machinist  at  the 
Brown  &  Sharpe  works,  made  a  drawing  of  an  inside  mi- 
crometer caliper,  Fig.  39,  of  the  type  which  has  since  been 
put  on  the  market  by  that  company.  The  latest  type  of  tubu- 
lar micrometer  made  by  the  same  firm,  which  was  designed 
by   Frank   Spalding,   is   shown   in   Fig.   40.     The   micrometer 


Fig.   36.     Micrometer   used   for   measuring  in   Restricted   Spaces 

principle  has  been  applied  to  many  other  forms  of  tools,  such 
as  the  micrometer  depth  gage,  etc.,  each  of  which  has  its  own 
stages  of  development,  but  practically  all  can  be  traced  back 
to  the  Palmer  micrometer,  brought  to  America  in  1867  by 
Joseph  R.  Brown  and  Lucian  Sharpe. 
*     *     * 

BIG  BUSINESS   ECONOMICS 

The    advantages    that    flow    from    large    capital    wisely   in- 
vested are  quite  apparent  in  modern  manufacturing  plants, 


The    "Usher"    Inside 
Micrometer    Gage 


Fig.    38.    "Brown"  Micrometer  Pipe  Gage 
— Prototype  of  Tubular  Micrometers 


especially  those  in  the  metal-working  industries.  Steel- 
concrete  buildings  equipped  with  the  sprinkler  system  re- 
duce the  fire  hazard  to  a  minimum;  hence  the  insurance  rates 
are  very  low  and  the  danger  of  interruption  of  manufacturing 
because  of  fire  is  practically  eliminated.  The  modern  fac- 
tory building  provides  for  admitting  a  flood  of  daylight,  75  to 
80  per  cent  of  the  area  of  the  outer  walls  being  glass.  Scien- 
tifically arranged 
electric  lights  pro- 
vide the  illumination 
necessary  to  make 
night  work  efficient 
when  it  must  be 
done.   Ventilation  by 


desired.  The  productive  capacity  of  the  employe  attending  a 
special  machine  may  be  increased  ten-fold  or  even  more. 
Manufacturing  on  a  large  scale  makes  possible  scores  of 
economies  not  worth  considering  in  the  small  plant.  For  in- 
stance, an  automobile  concern  in  Detroit  furnishes  its  work- 
men in  the  machine  shops  with  coarse  towels  instead  of  waste 
for  wiping  off  oil.  The  towels  are  distributed  daily  in  the 
morning  and  collected  at  night  for  cleaning.  The  oil  is  ex- 
tracted before  washing,  and  the  oil  saved  in  a  year  amounts 
to  forty  barrels. 

The  development  of  special  machinery  for  machining  the 
metal  parts  making  up  the  modern  automobile  and  motor 
truck  has  given 
a  t  r  e  m  e  ndous 
impetus  to  the 
design  of  ma- 
chine tools  gen- 
erally. The  turn- 
ing of  flywheels 
and  camshafts, 
the  milling  of 
cylinders  and 
front  axles,  the 
forming  of 
bodies,  pans  and 
rear  axles  from 
sheet  metals, 
are  operations 
now  done  with  machinery  unknown  ten  years  ago. 

Economies  of  manufacture  are  not  all  confined  to  the  large 
plants  by  any  means,  fortunately  for  the  smaller  concerns, 
but  the  politicians  and  agitators  who  rail  at  all  large  aggre- 
gations of  capital  as  menaces  to  American  institutions  should 
learn  to  discriminate  between  those  engaged  in  legitimate 
production  and  those  which  seek  by  monopolization  to  make 
up  for  brains  and  enterprise.  For  these  we  have  no  use — 
they  are  brakes  on  progress  and  dangerous  to  public  welfare 
— but  it  is  evident  that  the  costs  of  manufacture  rising  gen- 
erally in  all  lines  can  be  most  effectively  checked  by  the  de- 
velopment of  large  and  efficient  manufacturing  plants  and 
their   sales   organizations. 


A  device  has  been  designed,  states  the  Scientific  American, 
which  will  show  if  an  automobile  is  used  without  the  authority 
of  the  owner.  The  device  consists  of  a  small  case  containing 
clockwork  which  unwinds  a  strip  of  paper  past  a  needle.  The 
needle  is  fastened  to  a  carefully  balanced  pendulum  and  per- 
forates the  paper  when   moved  by  the  vibration   of  the  car. 

The  tape   is   marked 


Fig. 


An  Early  Type  of  Brown  &  Sharpe 
Injside    Micrometer    Caliper 


Fig.   40.     The   Spalding   Tubular   Micrometer   made   by   the   Brown   &   Sharpe  Mfg.   Co. 


off  in  division.'!  of 
time,  so  that  the  per- 
forations indicate 
not  only  that  the  car 
has  been  used,  but 
also   how   long. 
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THREAD   TOOL   GAGES 

BV    CORRESPONDENT 

During  the  many  years  that  the  writer  has  been  engaged 
In  the  making  of  thread  gages  and  the  necessary  tools  for 
their  accurate  production,  there  have  been  few  problems 
harder  to  solve  than  that  of  making  the  thread  tools 
themselves,  with  which  these  gages  were  to  be  threaded,  of 
the  required  accuracy.  The  limits  of  this  accuracy  are  re- 
duced to  a  minimum,  especially  when  considering  the  soft — 
not  hardened  or  ground — master  gages,  where  the  final  finish- 
ing touches  cannot  be  left  to  the  grinding  or  lapping 
operation. 

Before  the  advent  of  the  thread  micrometer,  the  art  of  mak- 
ing thread  plug  gages,  as  far  as  the  gage-maker  was  con- 
cerned, was  a  comparatively  simple  one,  there  being  hardly 
any  accurate  check  on  him.  The  means  generally  employed 
at  that  time  in  gaging  thread  tools  consisted  only  of  a  regular 
bevel  protractor  for  the  measuring  of  the  angle,  and  a  plain 
micrometer  for  measuring  the  width  of  the  flat  on  the  tool, 
an  equipment  which,  with  the  present  high  standard  in  gage- 
making,  would  be  considered  entirely  inadequate  and  inac- 
curate. After  the  thread  tool  had  thus  been  "correctly" 
made,  the  thread  plug  blank  (being  of  the  correct  outside 
diameter)  was  generally  turned  down  for  a  short  distance 
at  the  point  to  the  correct  root  diameter,  and  then  threaded 
with  the  tool  mentioned  until  the  point  of  the  thread  tool 
"just  touched"  this  turned  down  part  of  the  plug  gage,  and 
then  the  gage  was  supposed  to  be  of  the  correct  size  and  form 
of  thread.  On  the  United  States  standard  form  of  thread  the 
Inspector  had  a  fairly  good  check  on  the  gage-maker,  as,  it 
the  gage  was  correctly  made,  the  flat  on  the  top  and  in  the 
bottom  of  the  thread  of  the  gage  should  be  exactly  alike,  an 
inspection  which  can  be  more  accurately  performed  with  the 
naked  eye  than  anyone  not  acquainted  with  the  facts  would 
be  likely  to  believe,  and  an  inspection  which  even  at  the 
present  day  must  not  be  laughed  at;  and  it  is  needless  to 
state  that,  even  with  this  "crude"  inspection,  many  a  thread 
plug  gage  had  to  be  made  over,  owing  to  incorrectly  made 
thread  tools.  The  procedure  followed  in  making  a  Whit- 
worth  standard  thread  plug  gage  was  similar,  with  the  ex- 
ception that  the  outside  diameter  of  the  plug  gage  was  left 
slightly  oversize  in  order  to  insure  a  perfectly  round  top  of 
the  thread  when  the  point  of  the  thread  tool  "just  touched" 
the  turned  down  part,  at  yhich  time,  if  the  tool  was  correctly 
made,  the  outside  diameter  would  be  correct. 

It  is  interesting  to  note  that,  when  the  thread  micrometers 
first  came  into  use,  the  Whitworth  plug  gages  were  found  to 
be  of  a  much  higher  degree  of  accuracy  than  was  found  in 
the  United  States  standard  gages,  a  fact  which  can  hardly 
be  considered  very  surprising  when  taking  the  above  pro- 
cedures into  consideration.  What  the  result  in  accuracy 
would  have  been  bad  gages  with  the  United  States  standard 
form  of  thread  been  made  with  a  sharp  bottom  of  thread,  as 


Fif,       1.       Ott(r«      for      m*«Aiirir 
AifU  e(  TlirMd  Tooli 

In  now  n.iually  done  for  rli-nrance  can  cn.illy  be  Iniaglnod. 
The  best  (fagoa  for  iho  men.'<\irtng  of  thread  tools  which 
have  come  to  the  obBorvnlion  of  the  writer  are:  (1)  The  gnRO 
shown  In  Maciiinrrt'r  {{a^idiiook  on  page  1036,  for  measur- 
inK  the  width  of  the  flat  on  thread  tools,  and  (2)  the  vernier 


caliper  illustrated  in  the  Brown  &  Sharpe  catalogue  of  1913, 
page  492,  for  measuring  both  the  width  of  flat  and  the  angle 
of  60-degree  thread  tools. 

When  considering  the  extreme  accuracy,  however,  necessary 
in  the  making  of  thread  tools  for  gage  work,  both  of  these 
gages  have  serious  drawbacks.  The  former,  owing  to  its 
construction,  is  diflScult  to  make  accurately,  and  when  made, 
the  expenses  of  maintaining  its  accuracy  are  considerable. 
The  principle  of  this  gage,  however,  is  excellent  and  has  been 
embodied  in  a  tool  to  be  described.     The  second  gage  men- 
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tioned  is  useful  and  handy  for  ordinary  thread  tools,  but  does 
not  give  the  required  results  when  used  on  thread  tools  for 
gage  work. 

The  gages  now  to  be  described  for  measuring  the  width 
of  the  flat  and  the  angle  of  thread  tools  can  be  adapted  to 
suit  thread  tools  of  any  thread  angle  and  with  any  clearance 
angle.  They  have  been  shown  as  made  for  thread  tools  with 
15-degree  clearance  angle,  this  clearance  angle  being  the  one 
most  universally  used  by  prominent  makers  of  thread  tools 
and  thread  tool-holders,  as  for  example,  the  Pratt  &  Whitney 
Co.,  Hartford,  Conn.,  the  Western  Tool  &  Mfg.  Co.,  Springfield, 
Ohio,  and  others.  Tables  for  use  with  these  gages,  figured 
for  tools  with  15-degree  clearance,  will  be  found  in 
M.\ciii.\ERy's  Handbook,  pages  1036  and  1037. 

As  can  be  seen  from  the  illustration,  both  gages  are  made 
in  two  sections  or  halves,  so  as  to  be  able  to  make  them  with 
accuracy  and  to  maintain  this  accuracy.  The  accurate  grind- 
ing or  lapping  of  the  angular  sides  of  the  gage,  as  well  as  the 
problem  of  obtaining  a  sharp  bottom,  has  thus  been  simply 
solved;  and  when  repairs  are  necessary,  all  one  has  to  do 
is  to  take  the  two  halves  apart,  grind  or  lap  the  angles  and 
readjust  the  micrometer  head. 

Another  feature  of  these  gages  is  the  narrow  bearing  sur- 
faces of  the  V  (see  Fig.  2)  these  being  made  narrow  so  that 
any  slight  imperfection  on  the  tool,  such  as  being  out  of 
angle  or  out  of  straight,  etc.,  will  have  a  minimum  amount 
of  influence  on  the  micrometer  reading,  and  thus  reduce  any 
possible  errors.  It  will  also  be  noted  that  these  V's  are  close 
together,  thus  still  more  niiaimizing  any  errors  in  the  read- 
ing. The  gage  shown  in  Fig.  1  is  used  for  testing  the  angle 
of  thread  tools,  but  can  also  be  used  for  testing  the  straigbt- 
ness  of  the  sides;  (tor  this  latter,  however,  a  straightedge  Is 
equally  serviceable).  The  testing  of  the  angle  can  be  done 
not  only  by  the  sense  of  feeling  but  also  by  vision,  moving 
the  tool  (or  the  gage)  back  and  forth  once  or  twice  and 
noticing  the  bearing  surfaces.  The  gage  shown  In  Fig.  2  can, 
of  course,  be  used  for  the  same  purpose,  but  being  a  more 
expensive  gage,  both  to  make  and  In  upkeep,  it  has  not  been 
found  practical  for  this  purpose.  The  V-part  of  a  gage  for 
measuring  Acme  thread  tools  Is  shown  in  Fig.  3,  the  angle  of 
the  V  for  this  gage  being  29  degrees  .IS  minutes  for  thread 
tools  with  l.">-<IPKree  clonrnnce.  The  angles  of  the  V's  for 
Whitworth  and  Prittsh  Association  standard  threads,  for 
tools  with  IRdogree  clonrnnce,  are  56  degrees  38  minutes  and 
4S  degrees  58  minutes,  respoctively.  The  micrometer  heads 
should  be  ml  justed  to  measure  0  for  a  theoretically  sharp  top 
of  thread  on  the  tool. 

To  lllustrnte  the  nocurncy  of  the  micrometer  readings  Y  of 
the  gnges,  na  compared  with  the  width  X  (actual)  of  the 
flat,  the  following  may  serve: 


0.001 
0.001 


U.S. 
Acme 


0.001195 
0.000636 
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5.0 

0.0206 

3.75 

0.0154 

2.5 

0.0103 

1.25 

0.0051 

4.9 

0.0201 

8.7 

0.0152 

2.4 

0.0099 

1.2 

0.0049 

4.8 

0.0197 

3.6 

0.0148 

3.3 

0.0095 

1.1 

0.0045 

4.75 

0.0195 

3.5 

0.0144 

2.25 

0.0093 

1.0 

0.0041 

4.7 

0.0193 

3.4 

0.0140 

2.2 

0.0091 

0.9 

0.0037 

4.6 

0.0189 

3.3 

0.0136 

2.1 

0.0087 

0.8 

0.0033 

4.5 

0.0185 

3.25 

0.0134 

2.0 

0.0082 

0.75 

0.0031 

4.4 

0.0181 

3.2 

0.0132 

1.9 

0.0078 

0.7 

0.0029 

4.3 

0.0177 

3.1 

0.0128 

1.8 

0.0074 

0.6 

O.O035 

4.25 

0.0175 

3.0 

0.0124 

1.75 

0.0072 

0.5 

0.0031 

4.2 

0.0173 

2.9 

0.0119 

1.7 

0.0070 

0.4 

0.0016 

4.1 

0.0169 

2.8 

0.0115 

1.6 

0.0066 

0.3 

0.0013 

4.0 

0.0165 

2.75 

0.0113 

1.5 

0.0062 

0.25 

0.0010 

3.9 

0.0161 

2.7 

0.0111 

1.4 

0.0058 

0.2 

0.0008 

3.8 

0.0156 

2.6 

0.0107 

1.3 

0.0053 
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The  amount  of  error  in  the  width  of  flat  X,  if  the  amount 
of  error  in  the  micrometer  reading  Y  is  known,  may  be  found 
by  multiplying  the  error  found  in  y  by  1.1954  for  U.  S.  form 
of  threads,  and  by  0.53528  for  Acme  form  of  thread. 

The  tables  in  Machinery's  Handbook  already  referred  to 
cover  the  United  States  standard  thread,  the  Whitworth 
standard  thread  and  the  British  Association  standard  thread. 
A  table  giving  the  value  of  the  micrometer  reading  for  a  gage 
such  as  illustrated  in  Fig.  2  when  measuring  widths  of  flats 
of  the  French  and  International  forms  of  thread,  is  not  given, 
however,  and  has,  therefore,  been  included  in  this  article,  as 
has  also  a  table  for  the  Acme  form  of  thread. 

Fig.  4  indicates  how  plain  plug  gages  may  be  used  for 
testing  the  accuracy  of  the  angle  of  the  gage  in  Eig.  2.  If 
a  plain  plug  gage  0.1894  inch  in  diameter  is  used  in  the  V 

TABLE  FOR  DETERMINING  FLAT  AT  POINT  OF  ACME  THREAD  TOOLS 

(15-degree  clearance  angle) 


Threads 
per  Inch 

Micrometer 
Reading  of 
Gage,  Fig.  2 
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Threads      Micrometer 
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1 
2 
3 
4 

0.6828 
0.3365 
0.2210 
0.1635 

5 
6 

7 
8 

0.1387 
0.1057 
0.0893 
0.0768 

9 
10 
11 
12 

0.0674 
0.0596 
0.0532 
0.0480 
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of  a  U.  S.  standard  thread  gage  of  the  type  described,  the 
micrometer  reading  will  be  0.090  inch.  If  a  plug  gage  0.097 
inch  in  diameter  is  used,  the  micrometer  reading  will  be 
0.046  inch.  The  accuracy  of  the  angle  of  the  gage  for  Acme 
tools  may  be  similarly  measured;  for  example,  if  a  plug  gage 
0.1254  inch  diameter  is  used,  the  micrometer  reading  will  be 
0.180   (see  Fig.  3). 

•     *     * 

EFFICIENCY   OF  FORGING   HAMMERS 

BY  C.  H.  WACKERNAGEL' 

The  Heim  method  for  determining  the  efficiency  of  drop- 
hammers  is  based  on  the  results  of  numerous  tests  conducted 
by  allowing  an  ordinary  drop-hammer  to  fall  a  predetermined 
distance  upon  a  pure  lead  cylinder,  the  height  of  which  is  1.5 
times  its  diameter.  The  dimensions  of  the  cylinders  which 
have  been  adopted  for  use  in  testing  various  sizes  of  hammers 
(with  regard  to  their  falling  weight)  are  given  in  Table  I. 

The  following  formula  gives  the  number  of  foot-pounds  of 
work  done  by  one  blow  of  the  hammer. 

Work  =  36.75  !>'  [8. 85  A -f  13.12 (A' +  A') ]  foot-pounds  (1) 
where  D  =  diameter  of  lead  cylinder; 
ff  =  original  height  of  cylinder; 

Hi  =  height    of    cylinder    after    being    struck    by    the 
hammer; 


If  the  expression  inside  the  brackets  in  Formula  (1)  is 
designated  by  B,  the  formula  may  be  expressed  in  the  follow- 
ing form: 

Work  =  36.75  D'B. 
After  the  lead  cylinder  has  been  struck  by  the  hammer,  the 
value  of  A  is   calculated   and   the   number  of  foot-pounds   of 
work  developed  by  the  hammer  is  then  obtained  by  taking  the 
value  of  B  from  Table  II  and  substituting  in  the  formula. 
Example 
Suppose  a  100-kilogram    (220-pound)    hammer  striking  180 
blows   per   minute   is   allowed   to  strike   a  lead   cylinder,   the 
original  dimensions  of  which  are  50  millimeters    (1.97  inch) 
in  diameter  by  75  millimeters   (2.95  inches)   high.     After  the 
blow  has  been  struck,  the  resulting  height  of  the  cylinder  is 
48  millimeters   (1.90  inch).     From  the  preceding  formula: 
H  —  H,      2.95  —  1.90 

A  = =  — =  0.35 

H  2.95 

B  =  4.9,  from  Table  II. 
Substituting  the  values  of  D  and  B  in  the  formula  for  the 
work  done  by  one  blow  of  the  hammer,  we  have: 
36.75  X  1.97'  X  4.9  =  1376    foot-pounds  =  work    done    by    one 
blow. 
1376  X  180 

=  4128  foot-pounds  =  work  done  per  second. 

60 


Falling  Weight  of 

Diameter  of  Lead 

Height  of  Lead 

Hammer 

Cylinder 

Cylinder 

Pounds 

Kilograms 

Inches 

Millimeters 

Inches 

Millimeters 

66 

80 

1.18 

30 

1.77 

45 

110 

50 

1.38 

35 

3.07 

53.5 

165 

75 

1.57 

40 

3.36 

60 

220 

100 

1.97 

50 

3.95 

75 

330 

150 

2.36 

60 

3.54 

90 

506 

230 

2.76 

70 

4.13 

105 

770 

350 

3.15 

80 

4.73 

120 

1100       1        500 

3.54 

90 

5.31 

135 
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The  maximum  power  required  to  drive  the  hammer  is  10.3 
horsepower.  As  1  horsepower  is  equivalent  to  550  foot-pounds 
work  per  second,  the  amount  of  power  consumed  by  the  ham- 
mer per  second  is: 

10.3  X  550  =  5665  foot-pounds. 
The  efficiency  of  the  hammer  is  found  to  be: 
useful  work  4128 

Efficiency  = = ^=  72  per  cent. 

power  supplied       5665 


A    0.10  0.15.0.20  0.25  0.30  0.35  0.40  0.450.50'  0.55 


0.60 


B    il.Ol  1.63  2.31  3.08  3.94  4.90  5.97  7.1 


8.52   10.03  :  11.73 
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The  Heim  formula  and  method  of  testing  may  be  applied 
to  all  types  of  hammers,  but  when  used  on  steam  hammers 
the  test  must  be  made  while  the  hammer  is  running  continu- 
ously and  not  when  set  to  deliver  a  single  blow.  The  Heim 
method  is  in  general  use  in  Germany. 

During  the  last  thirty  years,  the  proportion  of  factory 
products  to  farm  products  in  the  export  trade  of  the  United 
States  has  constantly  increased.  In  1880  the  agricultural 
products  formed  about  84  per  cent  of  the  total  exports,  while 
manufactured  products  formed  hardly  15  per  cent.  In  1913 
the  proportion  of  manufactures  in  the  export  trade  had  in- 
creased to  nearly  49  per  cent,  while  that  of  agricultural 
products  was  only  46  per  cent  of  the  total.  This,  of  course, 
does  not  mean  that  the  actual  volume  of  agricultural 
products  has  decreased,  but  merely  that  the  proportion  to 
the  manufactured  products  is  less  than  formerly. 
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METHODS   USED   IN   WELDING    CAST    IRON,   WROUGHT   IRON.   STEEL.    COPPER.    BRASS.    BRONZE    AND    ALXJMINUM 

BY    a.  W.  MILI.ERt 


THOSE  who  are  familiar  with  oxy-acetylene  welding  are 
aware  that  fluxes,  scaling  powders,  etc.,  are  used;  but 
it  is  not  generally  known  why  the  use  of  these  fluxes 
is  necessary.  They  are  sometimes  used  in  the  shape  of  pow- 
ders into  which  the  welding  rod  is  dipped,  thereby  trans- 
ferring the  flux  to  the  weld;  or  they  may  be  incorporated  in 
the  welding  rod  itself.  Also  a  special  welding  rod  containing 
certain  elements  may  be  used  in  connection  with  a  powdered 
flux.  Inasmuch  as  each  metal  has  different  characteristics 
and  requires  different  treatment  during  the  welding  process, 
the  nature  of  the  flux  varies  with  the  metal.  Therefore,  it 
will  be  well  to  consider  each  metal  separately,  first  explain- 
ing the  nature  of  the  difficulties  encountered  and  then  describ- 
ing the  remedies  which  are  applied,  including,  as  far  as  pos- 
sible, the  materials  used  for  making  the  fluxes.  It  should  be 
stated  here  that  the  manufacture  of  satisfactory  fluxes  re- 
quires considerable  chemical  knowledge  and,  in  the  majority 
of  cases,  should  not  be  undertaken  by  a  welding  shop  because 
of  the  diflBculty  of  getting  the  proper  amount  of  the  neces- 
sary elements  and  mixing  them  properly,  and  because  it  is 
cheaper,  as  a  general  rule,  to  buy  the  fluxes  from  the  manu- 
facturers than  to  attempt  to  make  them. 
Cast  Iron 

Melted  cast  iron  has  a  great  affinity  for  oxygen,  which  com- 
bines with  it  to  form  an  oxide  of  iron  or  slag.  This  affinity 
which  molten  iron  possesses  for  oxygen  is  well  illustrated  by 
the  amount  of  slag  produced  during  the  cutting  of  steel,  this 
slag  being  nothing  but  oxide  of  iron.  In  the  case  of  cast  iron, 
the  oxide  is  lighter  than  the  melted  metal  and  does  not  melt 
at  quite  so  low  a  temperature.  Being  lighter,  it  rises  to  the 
surface  which  makes  it  easier  to  dispose  of.  Many  kinds  of 
fluxes  for  cast  iron  are  furnished  by  the  manufacturers  of 
welding  apparatus,  or  by  manufacturing  chemists,  which  vary 
considerably  in  composition,  but  as  far  as  the  writer's  ex- 
perience goes,  they  differ  but  little  in  efficiency.  The  principle 
of  all  of  them  is  to  provide  some  chemical  which,  at  the  high 
temperature  involved,  will  break  up  the  oxide  into  its  com- 
ponent parts.  For  cast  iron  the  writer  has  found  that  a  mix- 
ture of  equal  parts  of  carbonate  of  soda  and  bicarbonate  of 
soda  makes  a  very  satisfactory  flux.  Ordinary  washing  soda 
is  the  name  commonly  given  to  a  somewhat  impure  carbonate 
of  soda.  Bicarbonate  of  soda  is  ordinary  baking  soda.  The 
carbonates  can  be  obtained  in  a  chemically  pure  condition 
from  the  manufacturers  of  chemicals,  but  the  writer  finds  no 
particular  advantage  in  their  use.  A  good  way  to  prepare 
the  flux  Is  to  grind  the  washing  and  baking  sodas  together 
in  an  ordinary  meat  grinder,  passing  the  material  through 
the  hopper  two  or  three  times  In  order  to  be  sure  of  securing 
a  thorough  mixture.  Somewhat  more  of  this  mixture  will 
be  used  in  welding  than  would  be  the  case  If  one  of  the  high 
priced  fluxes  was  used;  but  as  both  ingredients  are  obtain- 
able at  any  grocery  store  at  five  cents  per  pound,  the  dif- 
ference In  coat  more  than  offsets  the  difference  in  the  amount 
used.  The  action  of  the  carbonates  is  to  combine  with  the 
nxrKen  In  the  slag,  reducing  the  Iron,  and  allowing  the  oxygen 
to  pass  off  In  the  form  of  carbon  monoxide  or  carbon  dioxide 
gas. 

It  will  be  noticed  In  the  use  of  a  cast  Iron  flux  that  as  soon 
»•>  a  small  portion  of  It  la  put  on  the  melted  Iron,  the  surface 
of  the  metal  becomes  clear  and  mirrorlike,  and  that  under 
such  conditions  the  union  of  the  metal  In  the  piece  and  the 
metal  from  the  welding  stick  Is  easily  made.  The  necessity 
of  using  n  flux  for  cast  Iron  may  not  be  thoroughly  appre- 
riated,  but  If  any  one  tries  to  weld  cast  Iron  without  It,  they 
will  at  once  experience  difficulty.  In  addition  to  the  use  of  n 
flux.  It  Is  necessary  In  the  case  of  cast  Iron  to  use  a  special 
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welding  rod   which   has  a  large  percentage  of  silicon  and  a 
low  percentage  of  manganese  and  sulphur  in  it. 

When  oxy-acetylene  welding  first  became  a  commercial 
process,  great  difficulty  was  experienced  in  welding  cast  iron 
on  account  of  the  hardness  of  the  welds,  which  prevented 
their  being  machined  in  any  way,  except  by  grinding.  This 
was  due  to  the  use  of  ordinary  cast  iron  tor  welding  rods. 
Such  cast  iron  has  comparatively  little  silicon  and  consider- 
able manganese  and  sulphur  in  it.  Silicon  promotes  the 
formation  of  graphite  in  iron,  which  makes  it  soft,  while 
manganese  and  sulphur  have  just  the  opposite  effect;  so  that 
it  will  be  seen  that  the  use  of  ordinary  cast  iron  tends  to  pro- 
duce white  iron  or  chilled  iron  containing  no  graphitic  carbon, 
and  which  is  intensely  hard.  The  increase  of  silicon  and  the 
decrease  of  manganese  in  welding  rods  overcomes  these  ob- 
jections and  makes  possible  the  production  of  a  soft  weld. 
The  manufacturing  of  such  welding  sticks  cannot  be  carried 
out  in  an  ordinary  foundry  as  the  iron  is  not  suitable.  There- 
fore, it  must  be  left  to  those  who  make  a  specialty  of  this 
work.  There  are  several  foundries  in  the  country  who  do 
nothing  else,  and  the  material  can  be  obtained  from  them,  or 
from  the  manufacturers  of  welding  apparatus. 
Steel  and  Wroutrht  Iron 

In  welding  these  metals,  a  flux  is  not  ordinarily  used,  al- 
though there  is  a  certain  amount  of  oxide  formed  which  may 
be  removed  by  the  use  of  a  cast  iron  flux.  The  melting  points 
of  both  soft  steel  and  wrought  iron  are  higher  than  the  melt- 
ing point  of  the  oxide,  and  while  the  oxide  is  lighter  than  the 
melted  metal,  there  is  more  or  less  tendency  for  it  to  sink  into 
the  body  of  the  weld.  The  judicious  use  of  a  small  amount 
of  flux  will  help  this  difficulty.  In  welding  steel,  however, 
the  principal  thing  to  guard  against  is  burning  the  work, 
which  no  flux  will  overcome,  and  which  ruins  the  weld  beyond 
repair.  While  it  is  not  necessary  to  use  a  flux  in  making 
ordinary  steel  welds,  it  is  absolutely  necessary  to  use  the 
proper  kind  of  welding  rod  or  wire.  The  higher  the  per- 
centage of  carbon  in  the  steel,  the  greater  is  the  danger  of 
burning.  The  writer  does  not  believe  it  possible  to  burn 
wrought  iron,  which  is  simply  steel  with  an  exceedingly  low 
percentage  of  carbon,  the  only  difference  between  the  two 
metals  being  due  to  the  method  of  manufacture,  which,  in  the 
case  of  wrought  iron,  naturally  produces  a  metal  with  less 
carbon.  Inasmuch  as  the  welding  wire  is  generally  of  con- 
siderably smaller  section  than  the  weld,  there  is  a  greater 
liability  of  burning  the  wire  than  the  weld.  The  proper 
manipulation  of  the  torch  'Will  help  to  overcome  trouble  from 
this  source,  but  the  necessity  of  having  a  welding  rod  that 
is  not  easily  burnt  is  obvious,  and  therefore  iron  wire  Is 
used. 

Ordinary  iron  wire  of  the  kind  purchased  in  a  hardware 
store  Is  quite  impure,  containing  a  considerable  amount  of 
stag  and  other  Impurities  which  affect  the  strength  of  the 
weld,  because  phosphorus  and  sulphur,  which  are  known  to 
be  objectionable  impurities  in  steel,  are  not  eliminated  from 
such  wire.  These  Impurities,  passing  from  the  welding  rod 
containing  them  into  the  weld,  seriously  impair  its  strength 
and  ductility.  The  purest  wire  that  can  be  found  Is  none  too 
good  for  use  in  welding,  and  wire  made  from  pure  Norway 
iron  stock  has  been  found  to  give  the  best  results.  This  wire 
can  be  obtained  from  wire  manufacturers  who  make  a 
specially  of  Us  production.  Much  of  It  la  also  Imported  from 
Norway,  and  Is  handled  by  manufacturers  of  welding  ap- 
paratus. It  la  foolish  to  attempt  to  use  an  Inferior  grade  of 
wire  In  welding  steel,  as  the  unsatisfactory  results  obtained 
more  than  offset  any  slight  saving  In  the  coat  of  the  wire. 

It  should  never  be  forgotten  that  any  weld  Is  a  casting,  no 
matter  what  the  metal  may  be,  and  that  It  Is  Impossible  to 
produce  as  strong  n  structure  In  the  weld  na  In  the  original 
metal,  even  with  the  beat  welding  material  and  fluxes,  unless 
the  weld  ran  be  given  the  same  rolling  or  forging  treatment 
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as  that  to  which  the  original  metal  was  subjected.  In  the  case 
of  alloy  steels,  which  are  largely  used  in  automobiles,  proper 
heat-treatment  must  be  given  in  addition  to  forging  of  the 
steel.  These  results  are  not  often  possible  to  obtain,  because 
the  piece  cannot  generally  be  forged;  nor  does  it  contain  the 
necessary  elements  for  successful  heat-treatment,  since  the 
joint  is  not  a  truly  autogenous  weld.  In  addition,  no  welding 
shop  with  which  the  author  is  familiar  has  facilities  for  con- 
ducting such  heat-treatments.  Therefore,  in  such  cases,  a 
welded  piece  will  not  give  satisfactory  results.  This  is  not 
the  fault  of  the  welder,  of  the  material,  or  of  the  flux,  but  is 
an  inherent  limitation  of  the  process.  It  is,  therefore,  wise 
to  avoid  welding  such  steel  pieces,  except  in  case"  of  emergency 
or  for  temporary  purposes  only. 

Copper 

There  is  no  necessity  for  using  a  flux  for  welding  copper,  if 
the  surfaces  are  clean  and  if  the  proper  welding  rod  is  used. 
Ordinary  copper  is  quite  free  from  impurities,  because  traces 
of  such  impurities  make  it  impossible  to  use  the  copper. 
This  metal,  however,  has  several  peculiar  properties.  When 
melted  it  has  a  strong  affinity  for  gases,  such  as  hydrogen 
and  carbon  monoxide.  Oxygen  is  also  absorbed  by  the  melted 
metal,  producing  copper  oxide  which  forms  a  true  alloy  with 
the  copper,  making  it  brittle  and  worthless.  When  the  metal 
solidifies,  these  occluded  gases  are  given  out,  leaving  the 
metal  a  mass  of  blow-holes.  It  is,  therefore,  necessary  to 
provide  something  which  has  a  greater  affinity  for  oxygen 
than  the  copper.  This  is  done  by  the  use  of  phosphorus, 
which,  instead  of  being  used  as  a  flux,  is  incorporated  in  the 
welding  rod.  Only  a  small  percentage  of  phosphorus  is 
required,  as  none  should  remain  in  the  weld  after  it  is  made, 
although  small  traces  of  phosphorus  in  copper  have  no  bad 
effect  on  its  physical  properties.  It  is  evident  that  the  pro- 
duction of  such  welding  rods  or  wire  is  a  matter  which 
should  be  left  in  the  hands  of  competent  manufacturers. 
This  special  copper-welding  material  can,  of  course,  also  be 
obtained  from  apparatus  manufacturers. 
Copper  Alloys 

The  alloys  of  copper  include  the  various  brasses  and 
bronzes,  which  are  exceedingly  numerous  and  of  a  great 
variety  of  compositions.  A  brass  is  an  alloy  of  copper  and 
zinc.  A  bronze  is  an  alloy  of  copper  and  tin.  These  alloys 
may  have  added  to  them  lead,  antimony,  iron,  manganese, 
nickel,  etc.,  in  smaller  percentages  than  the  main  constituents. 
Inasmuch  as  it  is  impracticable  in  ordinary  repair  work  to 
determine  the  percentage  of  the  elements  in  copper  alloys, 
it  is  manifestly  impossible  to  make  a  truly  autogenous  weld, 
i.  e.,  one  containing  the  same  elements  as  the  piece  to  be 
welded.  Of  course,  where  the  process  is  used  in  manufac- 
turing and  the  composition  of  the  alloy  is  known,  some  ex- 
perimenting will  probably  enable  one  to  determine  the  most 
suitable  mixture  to  use  for  welding  rods;  but  in  repair  work 
it  is  necessary  to  find  some  one  or  two  alloys  which  will 
apply  to  all  of  the  metals  that  are  likely  to  be  met  with. 
This  is  well  taken  care  of  by  the  manufacturers  of  welding 
apparatus  and  welding  material,  and  suitable  rods  for  gen- 
eral brass  and  bronze  welding  can  best  be  obtained  from 
them.  The  writer  has  found  the  best  all-around  welding 
material  to  be  manganese  bronze,  although  he  has  also  used 
Tobin  bronze  with  good  results.  The  so-called  manganese 
bronze  is  really  a  manganese  brass,  because  the  two  principal 
ingredients  are  copper  and  zinc,  the  percentage  of  tin  being 
quite  small.  Rolled  manganese  bronze  rod  or  wire  is  quite 
fluid  and  makes  a  very  good  weld.  Tobin  bronze  is  some- 
what more  fluid,  and  while  in  many  cases  it  works  well,  yet 
if  the  melting  point  of  the  piece  that  is  being  welded  is  high, 
due  to  the  presence  of  a  considerable  percentage  of  copper, 
it  may  be  difficult  to  get  it  to  melt  at  the  same  time  as  the 
welding  rod;  manganese  bronze  not  melting  at  quite  so  low 
a  temperature  is,  therefore,  found  more  satisfactory  as  a 
general  rule.  Tobin  bronze  is  really  a  Tobin  brass,  as  it  con- 
sists mostly  of  copper  and  zinc. 

It  should  be  understood  that  the  percentage  of  the  various 
elements  in  both  manganese  bronze  and  Tobin  bronze  may 
vary  considerably,  so  that  they  are  not  alloys  of  constant 
composition,   the   difference    depending    on    the    ideas    of   the 


manufacturers;  but  both  contain  some  iron,  which  appears 
to  give  greatly  increased  strength  and  makes  the  essential 
difference  between  the  properties  of  these  metals  and  ordinary 
brass.  As  all  brasses  contain  zinc,  which  readily  volatilizes 
under  the  heat  of  the  torch,  the  advisability  of  having  a 
considerable  percentage  of  zinc  in  the  welding  rod  is  ap- 
parent. Theoretically,  the  fluxes  for  a  copper  alloy  should 
depend  on  the  composition  of  the  alloy,  but  while  there  are 
some  objections  to  it  the  writer  finds  that  for  all  practical 
purposes  ordinary  borax  gives  very  good  results.  To  pre- 
pare the  borax  for  use,  it  should  be  melted  and  then  allowed 
to  cool,  after  which  it  is  powdered,  because  in  its  original 
condition  the  borax  does  not  lie  quietly  in  the  weld,  but 
foams  up  and  a  good  deal  of  it  is  wasted.  It  is  the  writer's 
experience  that  greater  success  is  obtained  by  using  a  satis- 
factory welding  rod  for  copper  alloys  than  by  varying  the 
fluxes;  and  it  should  not  be  forgotten  that  when  the  com- 
position of  the  piece  being  welded  is  unknown,  the  use  of 
one  flux  may  be  satisfactory  while  another  one  is  not. 
Borax  seems  to  be  the  best  all-around  substitute.  In  weld- 
ing brasses  and  bronzes,  care  should  be  taken  not  to  heat 
the  piece  too  hot.  If  carefully  observed,  it  will  be  noticed 
that  at  a  certain  temperature  the  prepared  surfaces  will 
show  little  globules  rising  from  them.  This  is  the  tem- 
perature at  which  the  metal  from  the  welding  rod  should 
be  added.  It  will  be  found  that  if  this  is  done  a  satisfactory 
weld  will  be  made,  provided  the  surfaces  are  clean  and  a 
small  amount  of  borax  is  used  as  a  flux. 
Aluminum 

At  high  temperatures  aluminum  has  a  strong  affinity  for 
oxygen.  At  ordinary  temperatures,  pure  aluminum  is  but 
little  affected,  but  all  ordinary  aluminum  pieces,  which  are 
generally  alloys  of  aluminum  and  copper  or  of  aluminum 
and  zinc,  tarnish  more  rapidly.  The  tarnish  is  due  to  the 
formation  of  a  thin  film  of  oxide  of  aluminum.  Unlike  iron 
or  steel,  where  the  oxidization  or  rusting  goes  on  indefinitely, 
the  thin  film  of  oxide  on  the  surface  of  aluminum  protects 
the  metal  from  further  attack  at  ordinary  temperatures. 
However,  when  aluminum  is  melted  it  oxidizes  freely,  and 
as  the  oxide  or  slag  is  heavier  than  the  melted  metal  and 
melts  at  a  very  much  higher  temperature,  the  tendency  is 
for  it  to  become  mixed  with  the  molten  metal  and  weaken 
the  weld.  This  action  of  the  oxide  makes  it  very  troublesome 
for  a  beginner  to  weld  aluminum. 

The  chemical  inertia  of  the  oxide  makes  it  exceedingly 
difficult  to  decompose  with  a  flux,  even  at  the  temperature  of 
melted  aluminum.  Fluxes  for  this  purpose,  therefore,  have 
to  be  very  strong  and  chemically  active,  and  one  difficulty 
with  -those  which  the  writer  has  used  is  the  after-action 
on  the  aluminum,  a  large  number  of  pieces  having  been 
observed  in  which  the  metal  for  some  distance  around  the 
weld  had  been  seriously  injured  by  this  action,  although  it 
took  some  time  for  the  damage  to  develop.  In  some  cases, 
instructions  are  issued  that  after  the  welding  is  done,  the 
piece  must  be  thoroughly  brushed  off  with  boiling  water  to 
remove  the  remnants  of  the  flux  and  prevent  this  action.  It 
is  also  the  writer's  experience  that  after  a  weld  has  been 
made  with  a  flux,  should  a  crack  develop  in  it  or  near  it, 
such  a  crack  cannot  be  welded  without  considerable  difficulty, 
if  it  can  be  welded  at  all,  unless  the  surface  is  thoroughly 
cleaned  and  the  metal  in  the  old  weld  has  been  removed.  Also, 
while  it  is  theoretically  advisable  to  use  a  flux,  and  while  in 
the  case  of  sheet  aluminum  it  is  necessary  to  do  so,  there 
are  other  reasons  in  the  case  of  repairs  to  such  castings  as 
automobile  crank  cases,  transmission  cases,  etc.,  why  the 
use  of  a  flux  is  difficult.  The  principal  ones  are  the  condition 
of  the  surface  before  welding,  and  the  fact  that  it  is  not 
desirable  in  the  case  of  thin  sections  of  aluminum,  to  prepare 
the  piece  by  beveling  it,  as  is  done  in  the  case  of  iron  and 
steel.  There  is  considerable  shrinkage  in  an  aluminum  weld, 
and  it  is  advisable  to  resist  this  as  much  as  possible  by 
leaving  the  full  thickness  of  the  section,  the  thin  edge  of  a 
prepared  piece  having  less  area  and  therefore  offering  less 
resistance.  Of  course,  this  will  not  stop  shrinkage  entirely, 
but  it  helps  to  do  so. 

Again,  before   any   flux  can   be   used,   the   surface  must  be 
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Tig.    1.     Polished  Aluminum  Surfaces.      A  shows  a  Hiffh-grade  Casting 

before  welding:  B,  C  and  D  show  the  Surface  of  another  Piece  of 

Aluminum — B    before    being    welded,    C   after   being   welded    by 

the  Puddling  Process,  and  D  after  being  welded  with  a  Flux 

entirely  cleaned.  Frequently,  it  is  not  possible  to  do  this, 
although  the  use  of  strong  acid  and  alkali,  such  as  hydro- 
chloric acid  and  caustic  soda  (applied  to  the  work  separ- 
ately), followed  by  a  thorough  washing  and  brushing  in 
water  afterward,  will  remove  the  grease  and  dirt  from  the 
exposed  surfaces.  It  will  not,  however,  remove  the  oxide 
nor,  as  a  general  rule,  will  it  remove  the  grease  and  dirt 
from  the  crack  or  break,  because  they  are  more  or  less  ab- 
sorbed by  the  aluminum,  which  is  porous.  This  absorption 
extends  in  some  cases  for  quite  a  distance  from  the  break, 
and  unless  such  metal  is  entirely  cut  out  the  use  of  a  flux 
will  be  found  unsatisfactory.  Of  course,  in  some  cases  it  is 
possible  to  spring  a  piece  to  allow  for  contraction,  but  in 
other  cases  this  is  not  feasible  and  other  remedies  must  be 
resorted  to.  The  narrower  the  weld,  the  less  the  contraction 
and  distortion  of  the  piece,  and  so  the  less  metal  removed 
the  better. 

A  number  of  fluxes  are  sold  by  the  apparatus  manufac- 
turers and  the  chemical  companies  which  vary  in  composi- 
tion, and  these  firms  should  be  consulted  as  to  the  best  flux 
to  use,  the  conditions  under  which  it  is  to  be  applied  being 
thoroughly  explained.  Sheet  aluminum  work  is  generally  a 
manufacturing  proposition,  sheet  aluminum  being  used  large- 
ly for  automobile  and  carriage  hodies  and  similar  purposes. 
A  flux  is  necessary  for  the  proper  performance  of  the  work, 
but  as  the  surfaces  are  clean  the  same  objections  to  a  flux 
do  not  exist  as  in  the  case  of  broken  parts,  and  a  proper 
flux  will  make  the  weld  Just  as  tough  and  capable  of  standing 
as  much  work  as  the  original  sheet.    A  flux  which  was  de- 

C0MPO8ITI0N  OF  FLUX   FOR  WELDING   ALt'MINUM 
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vised  In  France  in  the  laboratory  of  the  Autogenous  Welding 
AiisoclatioD  has  the  compn.sition  given  In  the  accompanying 
table.  A  very  small  amount  of  this  flux  Is  all  that  la  neces- 
nary  with  clean  metal,  but  It  should  be  remembered  that  it  Is 
nece.<t»ary  to  wash  the  flux  off  carefully,  as  previously  ex- 
plained. This  flux  gives  a  bright  red  color  to  the  flnmc  when 
It  is  applied,  which  Is  characteristic  of  lithium  salts.  The 
writer  has  used  this  flux  and  flnds  that,  as  would  be  suspected 
by  one  familiar  with  the  chemical  properties  of  Its  Ingredi- 
ents, It  la  exceedingly  active.  It  Is,  however,  open  to  the 
objertlons  mentioned   above. 

In   most  ca.teg.  a  weld   can   be  made  without  the  use  of  a 
fiiiT    in    the    lime    taken    to    prepare    the    piece    80    that    a 


flux  can  be  used.  Therefore,  for  practical  purposes,  the  use 
of  a  flux  in  other  than  special  cases  is  believed  by  the  writer 
to  be  inadvisable,  and  a  resort  to  the  puddling  of  the  weld 
with  a  rod  made  of  soft  steel  about  3/16  inch  in  diameter 
and  bent  to  the  desired  shape  appears  to  be  the  best  way 
out  of  the  difliculty.  It  is  true  that  more  or  less  oxide  is 
included  in  welds  thus  made,  but  the  fact  remains  that  they 
are  plenty  strong  enough  for  service  and  tests  show  that 
they  are  generally  stronger  than  the  surrounding  metal. 
This  being  the  case,  it  is  evidently  a  question  whether  it  is 
advisable  to  resort  to  the  use  of  a  flux.  The  puddling  must 
be  thoroughly  done  and  care  must  be  taken  to  keep  the  metal 
melted  while  it  is  going  on;  but  if  the  proper  precautions  are 
observed  there  will  be  no  serious  defects  visible  in  the  weld 
through  an  ordinary  magnifying  glass,  and  the  work  will 
last  as  long  as  the  original  part.  Acquiring  the  necessary 
skill  to  enable  one  to  make  a  satisfactory  weld  in  this  way 
takes  time,  and  some  men  never  become  good  aluminum 
welders.  Close  observation  and  the  frequent  breaking  of 
test  pieces  will  show  whether  the  necessary  skill  is  being 
acquired,  and  what  is  necessary  to  do  in  order  to  overcome 
any  diSiculties  that  may  arise.  There  are  two  other  points 
to  be  considered  in  connection  with  the  use  of  an  aluminum 
flux.  First,  there  is  no  casting  made  that  Is  not  more  or 
less  porous  due  to  the  presence  of  oxide  in  it.  This  being 
the  case,  the  writer  does  not  see  any  use  in  trying  to  make 
the  weld  any  better  than  the  casting.  Second,  even  by  the 
use  of  a  flux,  it  is  not  possible  to  make  a  perfectly  sound 
weld,  although  it  is  freer  from  porosity  than  one  made 
without  a  flux.  Therefore,  the  question  of  the  use  of  a  flux 
with  aluminum  castings  is  a  practical  one  rather  than  theo- 
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retical,  and  in  the  writer's  mind  the  arguments  against  the 
use  of    a  flux  carry  more  weight  than  those  in  favor  of  it. 

In  support  of  the  writer's  contention  that  a  flux  Is  not 
necessary  to  get  a  satisfactory  weld  in  aluminum,  he  would 
call  attention  to  the  accompanying  illustrations.  In  Fig.  1 
it  will  be  noticed  that  the  defects  in  the  original  pieces  of 
metal  A  and  B  are  as  bad  or  worse  than  In  the  puddled  weld 
C.  while  even  the  weld  D  In  which  a  flux  was  used.  Is  not  by 
any  means  perfect.  Also,  after  comparing  Figs.  2  and 
3,  it  will  again  be  noticed  that  while  the  flux  does  re- 
move the  defects  to  some  extent,  the  weld  so  produced  Is 
not  perfect  by  any  means.  In  the  writer's  opinion.  It  Is  al- 
most too  much  to  expect  that  In  the  operation  of  welding,  a 
flux  can  be  made  to  penetrate  to  all  parts  of  the  weld  and  to 
come  In  contact  with  every  particle  of  oxide  no  matter  how 
carefully  Hip  work  Is  done.  It  should  be  stated  that  piece  A, 
Fig.  1.  was  taken  from  the  trnnsmlsslon  ca.<<e  of  one  of  the 
best  automobiles  manufactured  In  this  country,  and  was 
selected  with  a  view  of  getting  as  good  a  piece  of  aluminum 
as  possible.  The  quality  of  the  metal  was  so  good,  and  It 
welded  so  nicely,  that  the  man  doing  the  work  commented  on 
It  by  saying  "this  la  aluminum."  his  meaning  being  obvious. 

The  prinripnl  alloys  used  In  this  country  for  aluminum 
castings   that   the   ordinary   repair   welding  shop   meets   with 
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are  composed  of  about  93  per  cent  aluminum  and  7  per  cent 
copper;  while  in  England  and  on  the  Continent,  the  general 
alloy  appears  to  be  about  90  per  cent  aluminum  and  10  per 
cent  zinc.  In  both  cases,  other  elements  are  present  In  small 
quantities.  The  zinc  alloy  is  somewhat  stronger  at  ordinary 
temperatures  than  the  copper  alloy,  but  has  the  peculiar  dis- 
advantage of  being  very  brittle  at  a  temperature  just  below 
the  solidification  point.  This  makes  it  difficult  to  cast,  par- 
ticularly if  the  pieces  are  of  a  complicated  shape;  but  while 
a  welder  may  encounter  some  of  these  zinc  alloys,  particularly 
in  parts  cast  a  number  of  years  ago,  at  the  present  time  he 
will  find  but  few  of  them.  This  is  fortunate  and  considerably 
to  his  advantage,  because  it  is  sometimes  very  difficult  to 
weld  an  aluminum-zinc  alloy  on  account  of  the  tendency  of 
the  shrinkage  strains  to  crack  the  metal.  The  writer  has 
frequently  found  it  necessary  in  such  cases  to  purposely  cut 
the  casting  at  a  point  where  it  can  be  sprung  to  compensate 
for  the  shrinkage,  but  in  several  cases  has  found  it  impos- 
sible, even  by  doing  this,  to  avoid  cracking.  A  zinc  alloy 
can  generally  be  readily  detected  by  the  condensation  of  the 
white  oxide  of  zinc  fumes  on  the  colder  parts  of  the  casting. 
In  such  cases,  thoroughly  preheating  the  whole  piece  to  the 
highest  safe  temperature  undoubtedly  helps  to  reduce  the 
shrinkage  strains.  The  writer  finds  that  the  welding  rod  for 
aluminum  is  very  satisfactory  if  made  of  what  is  known  as 
No.  12  mixture,  containing  93  per  cent  of  aluminum  and  7 
per  cent  of  copper,  and  which  can  be  obtained  from  the  alum- 
inum manufacturers  in  pigs.  Any  good  aluminum  foundry 
can  cast  from  these  pigs  into  sticks  of  the  desired  size,  or 
they  can  be  obtained  from  any  of  the  manufacturers  of  weld- 
ing apparatus. 

Malleable  Iron 

This  metal  is  a  very  peculiar  one,  and  on  account  of  its 
method  of  manufacture,  but  little  is  generally  known  of  its 
peculiarities  and  characteristics.  Cast  iron  contains  two 
kinds  of  carbon,  one  of  them  combining  with  the  iron  and 
making  iron  carbide,  which  Is  a  true  alloy,  and  the  other 
existing  free  in  the  state  of  graphite.  The  graphite  is  in 
the  form  of  thin  plates  or  flakes  which  break  up  the  con- 
tinuity of  the  iron,  and  its  presence  accounts  for  the  com- 
paratively low  strength  of  cast  iron.  White  Iron  or  chilled 
iron  has  no  free  carbon  in  it,  all  of  the  carbon  existing  in  the 
combined  state  as  carbide  of  iron.  Malleable  iron  is  manu- 
factured by  packing  white  cast  iron  in  boxes  filled  with  some 
pulverized  material  as  iron  ore,  lime  or  sand  and  subjecting 
it  to  a  high  temperature  for  several  days,  so  that  some  of  the 
combined  carbon  is  partly  removed  by  being  oxidized;  but 
it  is  mostly  changed  into  a  third  condition  which  is  called 
"temper  carbon."  This  latter  change  cannot  take  place  in 
the  presence  of  any  appreciable  amount  of  graphite,  which 
is  the  reason  for  using  white  iron  in  the  process. 

It  is  not  necessary  to  go  further  into  the  metallurgy  of 
malleable  iron,  except  to  say  that  the  quality  of  a  malleable 
iron  casting  depends  on  the  material  in  which  it  is  packed 
during  the  annealing  process,  on  the  time  to  which  it  is  sub- 


jected to  the  heat,  on  the  temperature,  and  on  the  original 
quality  of  the  material  from  which  it  is  made.  If  the  casting 
is  small,  if  it  Is  packed  in  such  a  material  as  iron  oxide,  and 
if  it  is  subjected  for  a  long  enough  time  to  a  sufficiently  high 
temperature,  a  large  percentage  of  the  carbon  may  be  elimin- 
ated, resulting  in  the  formation  of  a  crude  steel.  Such  cast- 
ings can  be  welded  with  ordinary  steel  welding  wire  and 
very  good  results  obtained.  In  a  thick  casting,  however,  par- 
ticularly if  it  is  not  packed  in  iron  oxide  or  some  similar 
material,  the  action  is  different,  and  the  resulting  metal  is 
not  a  crude  steel  but  a  form  of  cast  iron,  except  on  the  out- 
side, where  there  will  be  a  thin  layer  of  the  steel  formation. 
A  welder  who  observes  closely,  will  notice  that  such  a  casting 
acts  peculiarly.  The  outside  skin  is  hard  to  melt  and  acts 
as  steel  does  under  the  torch;  while  the  center  part  acts 
more  like  cast  iron,  becomes  full  of  blow-holes,  and  cannot  be 
welded  with  steel,  but  will  weld  readily  with  cast  iron,  as 
in  fact  the  whole  section  will  do.  At  times  such  a  weld  is 
strong  enough,  but  it  has  only  the  strength  of  the  cast  iron 
and  will  tend  to  be  extremely  hard. 

A  little  thought  will  show  why  this  is  naturally  the  case. 
The  original  metal  of  which  the  casting  was  made,  was  cast 
iron  of  such  a  composition  that  it  chills,  even  when  poured  in 
sand  without  a  chill  plate,  so  that  the  melting  of  the  malle- 
able iron  tends  to  return  it  to  its  original  condition  of  chilled 
or  white  cast  iron,  which  is  very  hard  and  brittle.  This  ac- 
counts for  the  hard  spots  and  brittleness  of  a  malleable  iron 
weld  made  with  malleable  iron  welding  rods.  Of  course,  it 
is  possible  to  eliminate  these  difficulties  by  again  putting  the 
piece  through  the  malleabilizing  process,  but  this  is  not  pos- 
sible in  ordinary  repair  work,  so  that  other  means  must  be 
resorted  to  for  joining  the  broken  parts.  It  is  Impossible, 
therefore,  to  produce  a  truly  autogenous  weld  in  malleable 
iron  without  putting  it  through  the  malleabilizing  process. 
Experience  has  shown  that  the  most  satisfactory  and  practi- 
cal way  of  joining  hroken  malleable  iron  parts  is  by  using 
manganese  bronze  of  the  proper  composition.  Care  should  be 
taken  not  to  heat  the  malleable  iron  too  hot,  and  it  must  not 
be  melted,  but  only  brought  to  the  temperature  at  which  the 
bronze  will  alloy  with  it,  and  the  weld  should  be  somewhat 
reinforced.    Borax  used  as  a  flux  gives  very  good  results. 

It  should  be  remembered  in  all  discussions  of  fluxes  that 
the  flux  used  depends  upon  the  kind  of  welding  material  used 
and  vice  versa,  as  well  as  on  the  material  which  is  being 
welded;  so  that  no  general  rules  can  be  laid  down  governing 
all  cases.  More  or  less  experimenting  has  to  be  done  by  every 
welding  shop,  particularly  by  beginners,  because  they  are  not 
able  to  reproduce  at  will  the  same  conditions  in  the  use  of 
the  torch;  and  the  variations  existing  from  this  cause  fre- 
quently overshadow  or  entirely  obliterate  the  results  obtained 
by  the  use  of  certain  fluxes  and  welding  materials.  The  pre- 
ceding outline,  however,  is  the  result  of  the  writer's  experi- 
ence during  the  past  five  years  in  welding  over  16,000  pieces 
of  all  kinds  and  qualities  of  metal.  That  there  will  be 
changes  in  the  practice  of  oxy-acetylene  welding  is  undoubted. 
That  new  methods  will  be  discovered  is  not  questioned,  as 
it  is  not  to  be  expected  that  any  process  of  so  recent  an 
origin  as  oxy-acetylene  welding  is  fully  developed.  However, 
the  writer  believes  that  the  composition  of  fluxes  and  welding 
materials  should  be  determined  in  laboratories  equipped  for 
accurate  work,  and  that  rough  experimenting  without  facili- 
ties for  properly  checking  and  determining  the  results  is  a 
detriment  rather  than  a  benefit  to  the  art.  He  therefore 
recommends  that,  except  where  it  is  specifically  stated  above, 
fluxes  and  welding  materials  be  either  purchased  from  the 
manufacturers  or  from  those  furnishing  the  apparatus,  and 
that  time  and  money  be  not  wasted  in  making  experiments 
that  have  probably  been  made  before  by  others  better  fitted 
to  interpret  the  results. 

*     *     * 

Rotary  motors  have  not  been  very  successful  in  the  auto- 
mobile field,  although  they  have  proved  suitable  in  aero- 
planes. The  Scientific  American  mentions  that  an  interest- 
ing motor  of  the  rotary  type,  having  five  cylinders,  is  used  in 
a  new  cycle  car  recently  brought  out.  This  motor  develops 
twelve  horsepower  at  1400  R.  P.  M. 
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SECTIONAL  VIEWS  OF  RIBS  AND  SYMMETRICAL  PARTS 


CONVENTIONAL    METHODS    USED    IN    APPEOVED    DRAFTING    ROOM    PRACTICE 


Tig. 


BY   CARL  L 

THE  recent 
i  s  s  u  es  of 
Maciiixert 
have  suggested 
the  existence  of 
a  certain  inter- 
est in  the  sub- 
ject of  section- 
ing the  ribs  of 
machine  parts; 
and  the  follow- 
ing article  has  been  prepared  to  illustrate  the  proper  methods 
of  representation  in  such  cases,  and  also  those  where  similar 
treatment  is  desirable.  The  question  of  symmetrical  objects 
generally  presents  itself  as  a  coordinate  subject.  The  purpose 
of  any  drawing  is  to  be  useful;  and  to  this  end  any  conven- 
tions may  be  used  which  are  not  misleading.  Just  as  ortho- 
graphic projection  cannot  be  strictly  adhered  to  in  all  cases, 
so  conventions  are  not  universally  applicable.  Perhaps  in  no 
instances  do  more  conventions  appear  than  in  the  represent- 
ing of  ribs  and  in  the  sectioning  of  symmetrical  and  ribbed 
constructions.  A  number  of  cases  are  illustrated  and  com- 
nient.^   are   made  on   the   various   methods   of  representation. 


fig.  2. 


Cup; 


These  are  only  types,  and  are  not  intended  to  cover  every 
possible  case,  but  simply  to  illustrate  possible  correct  solu- 
tions of  typical  cases. 

Sectional  views  on  planes  passing  through  ribs  will  be 
considered  first.  Fig.  1  shows  a  bracket  with  a  section  taken 
on  the  line  XX.  The  true  section  is  shown  at  A,  the  dotted 
lines  indicating  the  flanges,  but  it  is  hardly  necessary  to  say 
that  no  draftsman  would  think  of  using  such  a  representa- 
tion. A  generally  accepted  method  is  shown  at  B,  in  which 
the  plane  of  the  section  Is  assumed  to  have  been  moved  for- 
ward until  it  Is  in  front  of  the  rib.  Another  method  which  is 
sometimes  used  is  shown  at  C,  where  alternate  section  lines 
are  omitted   from  the  rib.     It  will  also  be  observed   that  in 

this  case  the 
flanges  are  shown 
by  dotted  lines  In- 
stead of  full  lines, 
as  the  section  Is 
taken  through  the 
rib.  The  wider 
.<<paclng  indirntcs 
the  presence  of  a 
rib  of  small  thick- 
ness. 

Fig.  2  represents 
an  object  having  a 
rib  ns  shown  in  the 
view  at  the  right. 
The  section  on 
-V  ,r     a  a     o  r  d  I  n  - 

•  Afldrnw:  D  *  p  «  r  t- 
mcnt  of  Rnclnprrtnf 
Krawinc,  Ohio  Stals 
rnlTer»Tl7.  Columhun.  O. 
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arily  represent- 
ed is  shown 
at  A,  where  it 
will  be  observed 
that  the  pres- 
ence of  the  rib 
is  not  so  evident 
as  it  was  at  B, 
Fig.  1.  The  view 
A.  Fig.  2,  would 
be  the  same 
it  there  was  no  rib.  It  is  sometimes  necessary  to  show  such 
an  object  in  one  view,  and  it  is  for  such  cases  that  the  treat- 
ment indicated  at  B  is  found  desirable.  One  view  with  such 
a  representation  would  clearly  indicate  the  fact  that  there 
was  a  rib.  However,  this  treatment  of  a  rib  is  often  con- 
venient and  desirable  in  other  cases,  as  shown  in  Fig.  3.  This 
appeared  in  the  February  number  of  Machinery  on  page  494, 
under  the  title  "Drafting  Cross-Sections  of  Ribs,"  and  it 
might  be  well  to  observe  that  Fig.  3  shows  the  corrected  repre- 
sentation of  the  object.  Note  that  the  outline  of  the  ribs 
where  double  sections  are  used  is  shown  by  dotted  lines 
where  they  join  the  rest  of  the  object. 

Anthony's  "Machine  Drawing"  and  French's  "Engineering 
Drawing"  both  treat  of  this  method  of  representation,  and 
the  author  of  this  article  has  frequently  made  use  of  it  to 
good  advantage.  Figs.  4  and  5  show  ribbed  flanges.  At  A, 
Fig.  4,  is  shown  the  true  section  on  X-X,  which  some  drafts- 
men use,  but  the  representation  at  B  is  more  generally  ac- 
ceptable, and  would  be  considered  the  correct  one  to  use.  The 
alternate  method  shown  at  C  is  also  a  correct  representation, 
but  is  hardly  necessary  for  such  cases.  At  A,  Fig.  5,  is 
shown  a  cross-section  on  X-X  which  is  projected,  but  It  is 
not  as  evident  as  the  representation  shown  at  B  which  would 
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grnerally  be  considered  the  correct  one.  In  Figs.  4  and  6 
the  cross-sections  at  B  or  C  might  be  used  without  the  top 
views  by  simply  giving  the  number  of  ribs  In  a  note,  and  this 
would  not  bo  likely  to  lead  to  any  misunderstanding.  The 
representation  at  A  would  not  bo  as  clear.  The  vertical  pro- 
jection lines  In  Fig.  5  serve  to  show  the  method  of  obtaining 
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the  views  A  and  B.  The  objection  to  the  method  shown  at  A 
Is  that  the  ribs  do  not  appear  in  their  true  length.  The  ob- 
jection to  the  representation  at  A,  Fig.  4,  is  that  it  gives 
the  impression  of  undue  solidity. 

The  related  subject  of  symmetrical  objects  is  discussed  in 
connection  with  the  remaining  illustrations.  Fig.  6  shows 
a  section  on  X-X  at  A,  in  which  the  lugs  are  projected.  This 
gives  the  idea  of  non-symmetry.  The  lug  lying  on  X-X  is 
treated  as  a  rib  and  so  is  not  sectioned.  At  B  is  shown  a 
more  desirable  representation  which  should  generally  be  used. 
Fig.  7  shows  the  treatment  of  a  similar  object,  A  being  the 
true  section  on  X-X  and  B  the  correct  representation.  Figs. 
8  and  9  show  the  treatment  of  circular  objects  with  ribs  or 
arms,  A  being  the  incorrect  and  B  the  correct  representation 


B 

Fig.' 


in  each  case.  The  alternate  method  shown  at  C  is  another 
correct  representation  of  the  object  shown  in  Fig.  8.  The 
projection  lines  show  the  method  of  obtaining  the  sections. 
A  similar  condition  arises  in  representing  the  holes  in 
flanges,  and  Fig.  10  shows  the  correct  method  in  such  cases 
at  C,  where  the  distance  between  the  holes  is  made  equal  to 
the  diameter  of  the  circle  of  drilling  regardless  of  projection. 
At  A  is  shown  the  true  projection,  which  is  misleading.     At 


Fig.   8.     Another  Example  of  Symmetrical  Cross-section;   Views 
B    and    C   represent    Good    Practice 

B  the  holes  are  shown  dotted,  the  centers  of  the  holes  being 
the  true  distance  apart.  This  is  a  correct  representation  and 
is  often  used  when  none  of  the  holes  are  on  the  plane  of  the 
section.  Keyways  and  pins  will  be  considered  in  the  same 
manner.  In  Fig.  11  A  shows  the  projected  section  of  the  hub 
with  the  keyway,  while  B  is  the  representation  often  used  to 
preserve  symmetry.  At  A,  Fig.  12,  is  shown  the  projection  of 
a  hole  through  a  shaft  for  a  pin,  and  B  and  C  are  acceptable 


Figs.   9  and  10,     Cross-sections  of  a  Wheel  and  a  Flange  witli 

Equally  Spaced  Holes;  Views  B  and  C  represent  Good 

Practice  in  showing  Holes  in  Flange 

representations    of    this    piece,    even    though    the    end    view 
remains  the  same. 

The  object  in  all  cases  is  to  give  a  representation  which 
will  most  clearly  convey  the  idea.  To  this  end  symmetrical 
objects  should  appear  symmetrical,  and  the  true  size  should 
be  shown  in  preference  to  a  foreshortened  one.  Holes  should 
appear  round,  and  diameters  should  appear  in  their  true 
length. 

*     *     * 

Advertising  has  effectively  and  cheaply  solved  some  of  the 
most  perplexing  problems  of  distribution.  Supplying  postage 
stamps  in  hotels  and  other  places  where  people  gather  in 
numbers  is  an  unprofitable  and  thankless  job  as  ordinarily 
conducted.  Coin-in-the-slot  stamp  machines  that  furnish  say 
a  two-cent  stamp  for  three  cents  are  failures;  the  public  will 
not  use  them  if  it 
can  be  avoided,  as 
the  average  person 
strenuously  objects 
to  paying  a  profit 
of  50  per  cent 
on  even  a  trifle, 
when  he  can  get 
the  same  at  cost 
elsewhere,  with  a 
little  more  trouble. 
The  problem  of  dis- 
pensing stamps 
without  clerical 
labor  and  without 
entailing  an  extra 
charge  has  been 
solved  in  some 
places  by  providing 
stamp-vending  ma- 
chines that  supply  stamps  at  cost  in  small  envelopes  on 
which  local  advertising  is  printed.  The  advertisers  pay  for 
the  service  at  rates  which  make  the  installation  and  up-keep 
of  the  machines  profitable  to  the  promoters.  The  service 
supplies  the  public  with  stamps  at  all  hours  without  troubling 
a  clerk  and  without  extra  cost. 


Fig.    11.     Methods    of   showing   Keyways 
Cross- sectional    Views;    Good    Practice 
is  shown  at  B  in  Each  Caae 
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THE   TIME  FACTOR  IN  WAR 

A  mass  of  men  is  not  necessarily  an  army  any  more  than 
a  lot  of  machined  castings  is  a  machine — as  the  Russians 
have  discovered  to  their  cost.  The  element  of  time,  which  is 
as  necessary  for  the  perfection  of  an  army  as  of  a  machine, 
has  played  an  important,  almost  a  vital  part  in  the  war.  Lord 
Kitchener  has  required  eight  months  to  "mold,  file,  equip  and 
assemble"  his  army;  but  the  big  and  little  guns,  without 
which  the  army  would  be  only  a  helpless  mob,  and  the  navy 
little  better  than  merchantmen,  are  not  provided  so  quickly. 

An  arsenal  capable  of  turning  out  a  million  rifles  a  year 
would  require  a  force  of  nearly  10,000  men  working  eight 
hours  a  day.  This  estimate  is  based  on  the  guarantee  of  the 
Pratt  &  Whitney  Co.  to  equip  an  arsenal  for  the  Australian 
government  capable  of  turning  out  a  rifle  at  a  labor  cost  of 
twenty-three  man-hours,  complete  from  butt-plate  to  the  scab- 
bard for  the  bayonet. 

The  United  States  Government  required  over  nine  years  to 
produce  its  first  sixteen-inch  sea-coast  defense  gun,  not  in- 
cluding the  time  spent  on  the  plans — nine  years  to  make 
the  special  machinery  and  turn  out  the  first  gun.  The  mak- 
ing of  the  guns,  therefore,  is  only  one  of  the  many  things 
that  must  be  considered.  The  machinery  equipment  takes 
years  to  produce,  because  tor  a  gun  of  that  size  the  machinery 
is  all  of  a  special  nature. 

When  shrapnel  Is  being  fired  at  the  rate  of  200,000  a  day. 
the  prmlnctlon  of  an  enormous  plant  is  being  used.  Each 
eighteen-pound  shrapnel  represents.  In  labor  cost,  about  forty 
man-hours  or  five  working  days  of  eight  hours  each,  and 
200,000  Bhrapnel  means  1.000,000  man-days  labor.  When  we 
consider  that  In  a  general  engagement  such  as  Is  likely  to 
develop  In  Europe  any  day  the  expenditure  of  shrapnel  may 
be  several  times  200,000,  we  gain  some  Idea  of  the  tremond- 
odB  cost  of  war  and  the  Imperative  need  of  time  as  well  ns 
equipment  for  manufarturlng  nuinitions. 
•     *     • 

SANITARY   DRINKING   FOUNTAINS 

Much  attention  Is  being  paid  by  factory  managers  and  en- 
gineers to  the  sanitary  equipment  of  manufacturing  build 
Ingg.  especially  aa  regards  drinking  water.  It  pays  to  In- 
dian adequate  systems  for  distributing  drinking  water 
throughout  work  rooms  so  that  employes  can  quench  their 
thirst  without  going  far  from  their  work,  but  It  Is  not  enough 


to  merely  provide  taps  and  cups.  The  old-time  drinking  cup 
Is  being  abolished  from  all  public  places,  because  it  has  been 
found  to  be  a  prolific  means  of  transmitting  disease. 

Paper  substitutes  for  common  drinking  cups  are  too  ex- 
pensive for  use  in  shops,  mills  and  factories  where  hundreds 
or  thousands  would  be  used  daily,  and  it  can  hardly  be  ex- 
pected that  Individuals  will  scrupulously  provide  cups  for 
their  own  use.  The  bubbling  drinking  fountain  solves  the 
problem  hygienically  and  cheaply.  It  provides  for  quenching 
thirst  without  recourse  to  the  use  of  cups,  the  water  bubbling 
up  and  being  drunk  from  the  stream  without  the  drinker's 
lips  touching  anything  that  will  retain  contamination.  Vari- 
ous forms  of  these  fountains  are  now  available  for  shop  in- 
stallations— some  that  run  constantly,  and  others  that  flow 
only  when  a  tap  is  opened  by  hand,  foot  or  mouth. 

The  importance  of  providing  sanitary  appliances  gener- 
ally can  hardly  be  overestimated.  The  moral  effect  of 
healthful  and  decent  surroundings  on  employes  is  reflected 
in  the  character  of  the  work  produced.  Improved  conditions 
in  manufacturing  plants  tend  to  raise  the  standard  of  living 
in  the  homes  of  the  workers,  and  whatever  tends  to  raise  the 
standard  of  living  tends  also  to  raise  the  mental  and  moral 
level  of  employes. 


THE  WIDE-SPACE   MILLING   CUTTER 

Several  years  ago  A.  L.  DeLeeuw,  at  that  time  mechanical 
engineer  with  the  Cincinnati  Milling  Machine  Co.,  in  a  paper 
read  before  the  American  Society  of  Mechanical  Engineers, 
described  a  new  departure  in  the  making  of  milling  cutters. 
The  difference  between  the  new  and  old  cutters  consisted 
principally  in  the  wide  pitch  or  spacing  of  the  teeth,  which 
was  in  many  cases  double  that  of  the  practice  at  that  time. 
In  other  words,  the  number  of  teeth  in  a  cutter  of  the  same 
diameter  was  decreased  in  the  new  tj-pe  of  cutter  to  half, 
or  less  than  half  the  number  previously  used.  Experiments 
made  with  these  cutters  proved  that  an  equal  amount  of 
metal  could  be  removed  with  considerably  less  expenditure 
of  power,  and  that  cuts  could  be  taken  that  had  previously 
been  considered  impracticable. 

Although  several  years  have  passed  since  this  discovery,  we 
find  today  that  many  users  of  cutters  tenaciously  hold  on  to 
the  old  practice  of  ordering  cutters  with  fine  spacing  of  the 
teeth.  It  is  claimed  that  as  good  a  finish  cannot  be  obtained 
with  the  wide-space  cutter  as  with  the  old  type.  We  believe, 
however,  that  for  the  same  relation  between  speed  and  feed, 
this  objection  has  been  disproved  by  the  originator  of  the 
new  system;  and  if  the  speed  is  increased  to  that  of  which 
the  new  type  of  cutter  is  capable,  as  good  a  finish  can  be  ob- 
tained under  all  circumstances.  This  is,  in  fact,  admitted 
even  by  those  who  claim  that  the  finish  other%vise  Is  inferior. 

Here,  however,  a  real  objection  to  the  new  cutter,  as  ap- 
plied to  present-day  milling  machines,  is  discovered;  or, 
rather,  an  explanation  why  manufacturers  do  not  find  the 
new  cutter  as  valuable  as  might  have  been  expected.  The 
milling  machines  in  use  in  the  average  shop  have  not  the 
power  to  drive  the  wide-space  cutter  at  the  speed  and  at  the 
feeds  of  which  it  is  capable;  hence,  the  cutter,  having  greater 
capacity  than  the  machines  In  which  it  is  used,  has  little 
chance  to  prove  Its  superiority  to  the  average  practical 
mechanic,  so  that  Its  use  has  been  limited. 

In  one  very  large  milling  department  In  a  shop  of  the 
representalivo  type,  experiments  proved  that  only  the  very 
latest  type  of  plain.  largesl/.e,  high-power  milling  machine 
had  the  power  to  drive  the  wide-space  cutters  to  their  full 
capacity;  but  ns  the  older  types  of  machines,  which  do  not 
have  sufficient  power  and  which  are  only  a  few  years  old  in 
this  particular  shop,  outnumber  the  latest  types  as  twenl> 
to  one,  it  Is  easy  to  see  why  the  advantages  of  the  new  cutters 
could  not  he  fully  utilized  yet.  even  If  they  were  universally 
used.  As  n  matter  of  fact,  many  of  the  machines  still  mar 
keted  by  reputable  makers  of  milling  machines  can  be  stalle.l 
by  the  new  cutters  If  they  are  used  at  full  capacity.  It  !■- 
therefore  evident  that  In  spite  of  the  constant  Increase  in 
size  and  power  of  this  type  of  machine  tools,  the  demand  Is 
for  still  more  powerful  machines. 
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ALLOWABLE  FRICTION  VALUES* 

EFFECrr  OF  THE  SPEED  OF  ROTATION  ON  THE   OPERATION 
OF  A   FRICTION  CLUTCH 

BY  B.  D.  PINKNEYt 


I 


PinkneyJ 


"N  the  investigation  of  fric- 
tion as  it  pertains  to 
ttie  operation  of  friction 
clutches,  the  generally  accepted 
formulas  contain  a  very  uncer- 
tain element,  i.e.,  the  coefficient 
of  friction,  which  applies  best 
to  the  surfaces  of  bodies  that 
are  at  rest  or  to  slowly  moving 
bodies.  As  the  purpose  of  a 
friction  clutch  is  to  "pick  up" 
the  load  between  two  bodies, 
one  of  which  is  at  rest  and  the 
other  in  motion,  there  will  also 
be  another  factor  to  take  into 
consideration,  and  that  is  the 
temperature.  In  the  "picking 
up"  of  the  static  load  and  converting  it  to  a  rotating  load, 
there  should  be  a  certain  amount  of  slippage  to  prevent  un- 
necessary shocks  and  danger  of  breakage;  and  this  will  cause 
abrasion  and  consequent  heating  of  the  clutch.  This  heating 
is  cared  for  by  the  introduction  of  a  lubricant  in  such  quan- 
tities as  the  rubbing  velocity  of  the  friction  surface 
necessitates. 

It  is  a  generally  known  fact  that  a  lubricant  decreases  the 
friction  value;  also  that  the  greater  the  rubbing  velocity  of 
the  friction  surface,  the  greater  is  the  amount  of  oil  neces- 
sary to  overcome  heating.  Hence  the  higher  the  rubbing 
velocity  of  the  friction  clutch,  the  lower  is  its  power  in  pro- 
portion to  the  speed  of  rotation.  In  this  article,  it  is  pro- 
posed to  take  the  generally  accepted  formulas  used  in  the  de- 
sign of  friction  clutches  and  introduce  a  factor  that  will  make 
them  better  suited  to  the  requirements  of  practical  investiga- 
tion, by  taking  into  consideration  the  velocity  of  the  rotating 
parts. 

Unwin,  in  his  "Elements  of  Machine  Design,"  showed  that 
the  moment  of  the  effort  required  to  drive  the  shaft  was 
(notation  slightly  changed): 

M  =  P4r  (1) 

M 
P„  =  —  (2) 
fr 

•  For  additional  information  on  the  design  of  friction  clutches  published 
In  Machinkry,  see  also  "Characteristics  of  Friction  Clutches,"  August. 
1913;  "The  Design  of  Clutch  Release  Shoes."  May.  1913;  "The  Design  of 
Clutch  Release  Shoes."  Januar.y,  1913;  "The  Problem  of  Cone  Friction 
Clutch  Design."  June.  1911;  "The  Problem  of  Cone  Friction  Clutch  Design." 
February,  1911;  "A  Problem  in  Disk  Friction,"  December,  1910;  and 
"Formulas    for    Cone    Clntches."    October.     1909. 

t  Address:     524    E.    Third    St..    Newport,    Ky. 

t  B.  D.  Pinkney  was  born  in  England  in  1878.  He  received  a  high-school 
education  and  an  engineering  education  by  private  tuition.  He  has  worked 
for  the  Western  Electric  Co..  Bucyrus  Co..  International  Harvester  Co..  E. 
Goldman  &  Co.,  Loew  Mfg.  .Co..  J.  H.  Day  Co..  holding  positions  of  drafts- 
man, drafting-room  foreman,  chief  draftsman,  mechanical  engineer,  general 
superintendent,  etc.  His  specialty  is  machine  design  and  mechanical  stand 
ardization.  He  gave  up  executive  positions  five  years  ago  to  take  up 
experimental  work  and  machine  construction,  and  to  do  consulting  en- 
gineering. 


where   M  =  moment   of  effort  required   to   drive   shaft,   more 
commonly  known  as  moment  of  torsion; 
Pn  =  total   normal   pressure   between   friction   surfaces, 
in  pounds; 
/  =  coefficient  of  friction ; 

r  =  mean  radius  of  friction  surface,  in  inches. 
We  get  from  elementary  formula: 
H 
If  =  63,025—  (3) 

N 
We  may  then  express  Formula  (1)  in  terms  of  horsepower 
as  follows: 

P^rN 

H  = (4) 

63,025 
where  H  =  horsepower; 

N  =  revolutions  per  minute. 
Formula    (4),   therefore,    is   the    fundamental    formula    for 
ascertaining  the  horsepower  of  friction  clutches,  and  is  identi- 
cal with  that  given  on  page  511  of  Machoert's  Handbook. 

VALUES  OP  ALLOWABLE  FRICTION  FOR  VARIOUS 
RUBBING  VELOCITIES 


Rubbing 

Allowable  ' 

Rubbing 

Allowable 

Rubbing 

AUowable 

Velocity 

Friction 

Velocity 

Friction 

Velocity 

Friction 

in  Feet 

in  Pounds 

in  Feet 

in  Pounds 

in  Feet 

in  Pounds 

per 

per  Square 

per 

per  Square 

per 

per  Square 

Minute 

Inch 

Minute 

Inch 

Minute 

Vf 

F 

Vf 

F 

Vf 

F 

1 

1.50 

150 

69 

1250 

12 

5 

14.T 

175 

63 

1500 

10 

10 

140 

200 

58 

1750    • 

8.6 

15 

135 

225 

54 

2000 

7.3 

20 

131 

250 

50 

2250 

6.4 

25 

126 

275 

47 

2500 

5.5 

30 

122 

300 

44 

2750 

4.9 

40 

115 

350 

39 

3000 

4,4 

50 

109 

400 

36 

3250 

3.9 

60 

103       1 

500 

30 

3500 

3.5 

70 

98 

600 

25 

3750 

3.1 

80 

93       ! 

700 

22 

4000 

2.8 

90 

88 

800 

19 

4250 

2.6 

100 

85 

900 

17 

4500 

2.3 

125 

76 

1000 

15 

5000 

1.9 

Machinery 

Experiments  which  the  writer  has  conducted,  to  determine 
the  effect  of  introducing  oil  to  prevent  abrasion,  were  for 
metal  surfaces  only;  and  as  long  as  a  lubricant  was  used,  it 
made  practically  no  difference  of  what  metals  the  friction 
surfaces  were  made,  i.e.,  whether  they  were  cast  iron  on  cast 
iron,  cast  iron  on  steel,  steel  oh  steel,  bronze  on  cast  iron,  or 
any  metal  combinations. 

The  following  formula  gives  the  allowable  friction  in 
pounds  per  square  inch: 

F  =  p4t  (5) 

where  F=  allowable  friction  In  pounds  per  square  inch; 

?Jn  =  total     allowable     normal     friction     pressure,     per 

square  inch; 

i  =  temperature   coefficient    (combined   with   value   of 

F)    depending   upon    rubbing   velocity   of   friction 

surfaces. 

Values  of  F  were  found  experimentally,  and  the  following 
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working   formula   very   closely   conforms   to   actual   practical 
tests: 

19,900 

F  = 2  (6) 

y,  +  130 
where  Vi  =  rubbing  velocity  of  friction  surface,  In  feet  per 
minute. 
The  velocity  chart  which  has  been  developed  from  Formula 
(6)  shows  what  effect  a  lubricant  has  on  the  lowering  of 
the  friction  efficiency  due  to  an  increase  in  the  rubbing 
velocity;  and  the  numerical  values  are  given  in  the  table. 
It  will  be  seen  that  the  value  of  the  allowable  friction  /•' 
drops  rapidly  for  rubbing  velocities  up  to  200  feet  per 
minute,  after  which  the  drop  is  more  gradual.  It  has  been 
suggested  that  the  initial  rapid  decrease  in  the  value  of  F 
is  too  great,  and  that  the  "tractory  equation"  (see  "Higher 
Mathematics"  by  Merriman  and  Woodward,  page  149)  might 
furnish  a  more  gradual  decrease.  This,  however,  does  not 
agree  with  practice.  The  value  of  F  is  a  maximum  one.  In 
the  case  of  a  cone  clutch  or  of  a  disk  clutch,  the  value  of  F 


speeds.  The  values  of  F  for  leather  on  cast  iron  vary  con- 
siderably— possibly  on  account  of  the  different  grades  of 
leather — but  the  writer  uses  a  value  equal  to  one-third  that 
for  metal  on  metal,  and  with  this  value  the  leather  surface 
has  long  life.  It  is  seldom  that  wood  is  subjected  to  an  oil 
bath,  so  that  friction  clutches  with  wooden  disks  or  Inserts 
should  have  a  lower  rubbing  velocity,  possibly  not  over  2000 
feet  per  minute.  The  advantage  of  Formula  (7)  over 
Formula  (4)  is  the  elimination  of  the  uncertain  factor  /  for 
the  coefficient  of  friction;  and  the  provision  of  means  whereby 
a  suitable  working  value  for  the  allowable  friction  F  may  be 
obtained  to  suit  the  specific  case. 
*     *     • 

CONVERTING  ELECTRICAL  UNITS   TO 
HORSEPOWER 

BY    CH.-UiLES    S    OHRENSCHALL" 

I  have  frequently  been  required  to  calculate  the  horse- 
power developed  in  conducting  various  machine  tool  tests  in 
which  the  data  was  in  the  form  of  electrical  units.     For  the 


CONSTANTS 

FOR    CONVERTING    ELECTRICAL    UNITS    TO 

HORSEPOWER 

Volts 
75 

Constant 
0.1005 

Volts 

Constant 

Volts 

Constant 

Volts 

Constant 

\^olts 

Constant 

Volts 

Const  >int 

Volts 

Constant 

Volts 

Constant 

104 

0.1392 

133 

0.1782 

162 

0.2160 

191 

0.2559 

220 

0.2948 

249 

0..S336 

278 

0.8725 

78 

0.1016 

105 

0.1407 

134 

0.1795 

163 

0.2184 

192 

0.2568 

221 

0.2961 

250 

0.3350 

279 

0.3788 

77 

0.1031 

iw; 

0.1420 

135 

0.1809 

164 

0.2197 

193 

0.2586 

222 

0.2974 

251 

0.3363 

280 

0.3752 

78 

0.1045 

107 

0.1433 

136 

0.1822 

165 

0.2211 

194 

0.2599 

223 

0.2988 

2.52 

0.3372 

281 

0.3765 

79 

0.1058 

108 

0.1447 

137 

0.1835 

166 

0.2224 

195 

0.2613 

224 

0.3000 

253 

0.3390 

282 

0.3778 

80 

0.1072 

109 

0.1460 

138 

0.1848 

167 

0.2237 

196 

0.2622 

225 

0.3015 

254 

0.3403 

283 

0.3792 

81 

0.1080 

110 

0.1474 

139 

0.1H62 

168 

0.2251 

197 

0.2639 

226 

0.3028 

255 

0.3117 

284 

0.3804 

82 

0.1098 

111 

0.1487 

140 

0.1876 

169 

0.2264 

198 

0.2646 

227 

0.3041 

256 

0.3430 

285 

0.3819 

83 

0.1112 

112 

0.1500 

141 

0.1889 

170 

0.2278 

199 

0.2666 

228 

0.3048 

257 

0.3443 

286 

0.3882 

84 

0.1124 

113 

0.1514 

142 

0.1902 

171 

0.2291 

200 

0.2680 

229 

0.3068 

258 

0.3457 

287 

0.3815 

85 

0.1139 

114 

0.1527 

143 

0.1916 

172 

0.2:^04 

201 

0.2693 

230 

0.3082 

259 

0.:M70 

288 

0.3859 

86 

0.1156 

115 

0.1541 

144 

0.1920 

173 

0.2318 

202 

0.2706 

231 

0.3095 

260 

0.3484 

289 

0.8872 

87 

0.1165 

116 

0.15.54 

145 

0.1943 

174 

0.2331 

am 

0.2720 

232 

0.3108 

261 

0.3497 

290 

0.3886 

88 

0.1176 

117 

0.1.567 

146 

0.1956 

175 

0.2345 

204 

0.27:^0 

233 

0.3122 

262 

0.3510 

291 

0.8899 

89 

0.1192 

118 

0.1.581 

147 

0.1969 

176 

0.23.52 

205 

0.2747 

234 

0.3135 

263 

0.3.524 

292 

0.3912 

90 

0.1206 

119 

0.1594 

148 

0.1983 

177 

0.2371 

206 

0.2760 

235 

0.3149 

264 

0.:«37 

293 

0.3926 

91 

0.1219 

120 

0.1608 

149 

0.1996 

178 

0.2385 

207 

0.2773 

236 

0.3162 

265 

0.3.551 

294 

0.3939 

92 

0.1232 

121 

0.1621 

1.50 

0.2010 

179 

0.2398 

208 

0.2784 

237 

0.3175 

266 

0.3564 

295 

0.3953 

93 

0.1246 

122 

0.16.34 

151 

0.202:i 

180 

0.2412 

209 

0.2800 

238 

0.3189 

267 

0.:^577 

296 

0.3966 

94 

0.1259 

123 

0.1648 

1.52 

0.2036 

181 

0.2425 

210 

0.2814 

239 

0.3202 

268 

0:5.590 

297 

0.3979 

95 

0.1273 

124 

0.1660 

1.53 

0.20.50 

182 

0.2438 

211 

0.2827 

240 

0.3216 

269 

0.36<M 

298 

0.8993 

96 

0.1286 

125 

0.1675 

1.54 

0.2063 

183 

0.2452 

212 

0.2840 

241 

0.3229 

270 

0.:5618 

299 

0.4006 

97 

0.1299 

126 

0.1686 

1.55 

0.2077 

184 

0.2464 

213 

0.2«54 

242 

0.3242 

271 

0.3631 

:500 

'  0.4020 

98 

0.1311 

127 

0.1701 

1.56 

0.2088 

185 

0.2479 

214 

0.2867 

243 

0.32.56 

272 

0  :i644 

301 

0.4083 

99 

0.1326 

128 

0.1712 

157 

0.2103 

186 

0.2492 

215 

0.2881 

244 

0.3268 

273 

0.3658 

302 

1  0.4046 

100 

0. 1340 

129 

0.1728 

158 

0.2117 

187 

0.2505 

216 

0.2894 

245 

0.3283 

274 

0.:i671 

303 

0.4060 

101 

0.1353 

130 

0.1740 

1.59 

0.2130 

188 

0.2519 

217 

0.2907 

246 

0.3296 

275 

0.;}685 

804 

0.4073 

102 

0.1866 

131 

0.1755 

160 

0.2144 

189 

0.2532 

218 

0.2921 

247 

0.3309 

276 

0.:5696 

305 

0.4087 

103 

0.1380 

132 

0.1764 

161 

0.2157 

190 

0.2.546 

219 

0.2934 

248 

0.3320 

277 

0.:5711 

306 

0.4100 

must  be  computed  for  the  maximum  rubbing  velocity  and  not 
for  the  mean  velocity  which  is  used  to  obtain  the  horsepower. 
Expressing  Formula   (4)   to  suit  these  new  conditions,  we 
get: 


H  =  - 


F2wr'  WN      Fd'  WN 


(7) 


63,025  40,122 

where  W  =  width  of  clutch  engaging  surfaces,  in  inches; 

d  =  diameter  of  a  straight   face  clutch,   or   mean   di- 
ameter of  cither  a  cone  or  disk  clutch,  in  Inches. 

In  the  case  of  a  multiple  disk  clutch  of  the  Weston  type, 
the  mean  diameter  d  is  to  be  multiplied  by  the  number  of 
disks. 

The  clutch  ratings  of  various  mnnufncturers  appear  to  bo 
for  low  rubbing  velocities  of  the  friction  surfaces,  where 
they  give  good  service,  especially  for  machine  tools.  The 
manufiictiirer'a  chief  claims  for  a  good  clutch  are  the  proper 
leverage  ratio  combined  with  good  wearing  qualities.  The 
levernEo  is  an  important  feature,  but  the  writer  has  found  It 
advantageous  to  re-rale  the  horsepower  to  suit  the  conditions 
of  Formula  (7).  The  initial  .slippage  due  to  the  presence  of 
a  lubricant  furnUhes  ample  protection  against  abrasion  of 
the  friction  surfaces  and  too  positive  an  engagement  of  the 
clutch;  and  the  allnwnhle  friction  per  square  Inch,  F,  Is 
■Hch  thnf  unnecessary  wear  will  not  result 

Maple  or  chemically  treated  wooden  blocks  rubbing  on  cast 
Iron  appear  to  have  slightly  smaller  values  of  F  for  low 
speeds   of   rotation,   but   the    values   are    the   same   for   high 


purpose  of  facilitating  such  calculations  I  worked  out  the 
table  presented  In  this  connection,  which  I  hope  may  prove 
of  value  to  other  readers  of  Maciiixeuy.  It  will  be  seen  that 
the  table  reads  from  75  to  306  volts,  which  will  cover  all 
average  conditions  under  which  machine  tools  are  operated. 
By  using  the  constant  opposite  the  proper  number  of  volts, 
and  multiplying  it  by  the  number  of  amperes,  the  horsepower 
developed  by  the  motor  Is  obtained. 
•  •  • 
Volume  IV  of  the  transactions  of  the  International  Engineer- 
ing Congress,  which  will  be  held  in  San  Francisco,  Cal., 
September  20-25  Inclusive,  1915,  will  comprise  an  Important 
series  of  papers  on  the  general  subject  of  railways  and  railway 
engineering.  This  field  will  be  treated  under  seven  principal 
topics  covering  relation  of  railways  to  social  development; 
present  status  of  railways;  economic  factors  governing  build- 
ing of  new  lines;  location;  physical  characteristics  of  road, 
Including  track  and  road-bed;  bridges;  tunnels;  terminals; 
construction  methods;  signals;  road  equipment.  Including  mo- 
tive power  other  than  electric;  rolling  stock  in  general;  float- 
ing equipment;  electric  motive  power  In  general.  About 
twenty-seven  papers  arc  expected  for  this  volume,  which  will 
be  prepared  by  authors  representing  nine  different  countries. 
The  transactions  of  the  congress  as  a  whole  will  include  nine 
or  ten  other  volumes,  covering  the  various  fields  of  engineer- 
ing work. 

•  Addrt«a:     Car*   of   t>«trlck   *    lUrrrr    MichiM    Co  .    Ilalliinora,    Md. 
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USE    OF    DIFFERENT    COLORED    TAGS    TO    DISTINGUISH    VARIOUS    CLASSES    OF    ORDERS 


BY  A.  J.  SCHNEIDER' 


T" 


kHE  following  article,  ex- 
plaining the  system 
used  by  the  Cincinnati 
Planer  Co.,  Oakley,  Cincinnati, 
Ohio,  should  be  of  interest  to 
many  readers  of  MAClIl^•ERY. 
Production  orders  are  divided 
into  three  distinct  classes  and 
a  combination  color  scheme  and 
order  number  system  has  been 
adopted  to  avoid  confusion.  The 
salmon  color  stock  order,  desig- 
nated by  the  letter  S,  is  issued 
for  all  standard  details  which 
can  be  manufactured  and  car- 
ried in  stock,  and  order  num- 
bers in  this  class  were  started 
at  4000.  The  yellow  lot  L  order  is  issued  for  one  or  more 
complete  planers  and  calls  for  making  all  parts  which  are  not 
carried  in  stock,  and  for  all  assembling,  erecting  and  paint- 
ing. Order  numbers  in  this  class  were  started  at  1.  The 
green  Job  J  order 
is  issued  for  any- 
thing that  cannot  be 
done  on  a  stock  or 
lot  order,  i.e.,  repair 
work,  shop  work, 
tools,  jigs  or  my 
special  work.  Order 
numbers  in  this  class 
were  started  at  1500. 
The  new  piece 
number  is  assigned 
by  the  drafting-room, 
placed  on  the  draw- 
ing and  sent  to  the 
planning  and  routing 
department.  Here, 
the  master  sheet 
shown  in  Fig.  1, 
which  is  5  by  8 
inches  in  size,  Is 
made  out  giving  the 
routing  that  is  to  be  followed,  the  premium  allowed  on  each 
operation,  the  number  of  the  shelf  where  the  proper  jig  will 
be  found,  the  machine  on  which  the  work  is  to  be  done,  the 
proper  speed  and  feed  to  use,  and  the  numbers  of  the  suc- 
cessive departments  through  which  the 
work  passes.  This  master  sheet  is  made 
out  on  tracing  paper  and  sent  to  the  blue- 
print room  where  five  prints  are  made 
from  it.  Of  these,  one  copy  goes  to  the 
planning  and  routing  department  to  be 
filed,  and  another  is  sent  to  the  superin- 
tendent's desk  in  the  shop,  where  a 
printed  "sticker"  is  placed  over  one  end 
of  it  and  the  sheet  is  then  ready  to  be 
used  as  a  location  record,  as  shown  in  Fig. 
2.  The  purpose  of  this  location  record  is 
to  afford  an  immediate  index  of  the  exact 
location  and  method  of  finding  all  produc- 
tion orders  which  are  in  the  shop.  The 
columns  on  the  "sticker"  are  kept  up-to- 
date  by  the  time-keeper,  who  stamps  the 
date  of  completion  of  each  operation  as 

•  Address:  Care  of  Cincinnati  Planer  Co.,  Cin- 
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taken  from  the  finished  time  card,  after  making  the  rounds 
of  the  shop.  The  three  remaining  blueprints  from  the  master 
sheet  are  sent  to  the  cost  department  and  filed,  awaiting  an 
order.  The  original  master  sheet  is  used  every  morning  by 
the  cost  department  for  the  purpose  of  figuring  the  premium 
time  cards. 

When  an  order  for  one  or  more  pieces  is  received,  two  blue- 
prints of  the  master  sheet  are  taken  from  the  cost  depart- 
ment's file  and  the  spaces  at  the  top  are  filled  out  with  the 
order  number,  quantity  and  date  wanted,  after  which  they 
are  sent  to  the  stock  room  to  be  filed  until  the  raw  material 
for  the  order  is  at  hand.  A  colored  "sticker"  and  double  wire 
are  then  attached  to  one  print  as  shown  in  Fig.  3,  thereby 
making  a  tag  of  it.  The  stickers  used  for  attaching  the  wire 
are  salmon  colored  for  stock  orders,  yellow  for  lot  orders  and 
green  for  job  orders,  thus  indicating  the  class  of  order  that 
is  being  dealt  with.  The  second  blueprint  which  was  filled 
out  and  sent  to  the  stock  room  is  known  as  the  foreman's 
order.  This  order,  together  with  the  blueprint  which  has  been 
converted  into  a  tag,  and  the  necessary  material  for  filling 
the  order,  are  sent  to  the  department  where  the  first  opera- 
tion is  to  be  per- 
formed. Each  fore- 
man has  a  file  at  his 
desk  for  filing  the 
orders  for  work 
which  is  in  process 
in  his  department. 
As  soon  as  an  opera- 
tion is  completed  and 
the  "date  sent  for- 
ward" has  been 
stamped  on  the  order 
by  the  foreman,  the 
material,  order  and 
tag  are  transferred 
to  the  next  depart- 
ment. The  last  oper- 
ation on  all  tags  calls 
for  the  finished  ma- 
terial to  be  delivered 
to  the  stock  room, 
and  when  this  is 
done  the  stock-keeper  puts  his  0.  K.  on  the  order  and  it  is 
then  returned  to  the  cost  department.  The  return  of  the 
order  thus  serves  as  a  notice  to  the  cost  department  that 
the  order  has  been  completed  so  that  the  cost  may  be  figured. 
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Fig.   2.     Blueprint  from  llaster   Sheet,    which   is   seat   to   Superintendent's   Desk   and 
provided   with   "Sticker"   for  Uu  in   maintainijig  Location   Record 
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The  half  premium 
plan  of  paying  labor 
is  employed  in  tlv 
plant  of  the  Cin 
cinnat!  Planer  Co 
Under  this  plan,  tli- 
employe  is  given  a 
guaranteed  h  o  u  r  1  > 
rate  and  will  auto 
matically  increase  hi> 
wages  in  proportion  to 
his  ability.  All  pre- 
mium pay  earned  is 
held  back  one  week 
in  order  to  afford  timr 
for  the  inspection  of 
the  work.  The  tim. 
card  shown  in  Fig.  4. 
which  is  4  by  6  inches 
in  size,  is  made  out  by 
the  time-keeper  when 
a  man  starts  work  on  a  new  job,  information  for  this  pur- 
pose being  obtained  from  the  tag  shown  in  Fig.  3,  which  is 
always  attached  to  the  work.  Referring  to  Fig.  4,  it  will  be 
seen  that  the  time-keeper  made  out  this  card  at  4  P.  M.  on 
Thursday   and   closed   it   at   12   o'clock   on   Friday,   when   the 
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Fig.    4.     Form    of   Time    Card    used 

operation  was  finished  and  the  workman  was  ready  for  his 
next  job.  It  will  be  noticed  that  the  premium  allowance  on 
this  job  was  8',/j  hours  and  the  time  taken  was  5  hours  and  50 
minutes,  showing  a  gain  of  2  hours  and  40  minutes.  One-half 
of  thi.s  premium  Is  paid  to  the  workman  a.s  a  reward  for  the 
extra  effort,  in  addition  to  the  guaranteed  hourly  rate. 

The  purpose  of  the  time  variation  sheet  shown  in  Fig.  5  is 
to  give  immediate  notice  of  any  variation  or  irregularity  in 
the  time  taken  on  an  operation.  This  exposes  everything 
which  is  abnormal,  and  will  "show  up"  the  incapable  em- 
ploye, foreman,  or  time-keeper;  or  the  purchasing  depart- 
ment in  cases  where  the  castings  or  bar  stock  was  defective, 
or  where  the  tools  gave  poor  service.  These  sheets  are  made 
out  every  morning  by  the  cost  department,  while  the  premium 


TIME  VARIATIONS 


^^/f  /3 


_.V- 


-^^ujUumj^^o^l^mj^      :  *— 


*^y  ct.,mt.t   .-.</■   /.// 


yS  r\\     ''*W^-rfK.  ..^4/. 


>.«■     y-'r  1 


'0»it 


time  cards  are  being 
checked;  and  In  cases 
where  the  time  taken 
is  higher  than  the  pre- 
mium allowance  or 
when  it  is  one-half  or 
less  than  one-half  of 
the  premium  allow- 
ance, the  time  varia- 
tion sheet  is  at  once 
sent  to  the  foreman 
who  gives  an  explana- 
tion of  the  cause  on 
the  form  provided  on 
the  back  of  this  sheet. 
as  shown  in  Fig.  6. 
The  sheet  is  then  sent 
to  the  superintendent, 
the  purchasing  depart- 
ment and  finally  to  the 
cost  department, 
where  it  is  filed.  A  correct  premium  allowance  and  efficient 
organization  call  for  sending  out  very  few  of  these  time 
variation  sheets.  Fully  95  per  cent  of  the  clerical  work  of 
this  system  is  done  in  the  office,  where  it  can  be  handled  to 
the  best  advantage,  without  hindering  the  shop  work. 
•    •    • 

NON-RUSTING   OR  STAINLESS   STEEL 

The  fact  was  lately  mentioned  in  a  consular  report  from 
Sheffield.  England,  that  a  firm  in  that  city  had  introduced  a 
.steel  w'hich  is  claimed  to  be  non-rusting,  unstainable  and  un- 
tarnishable.  The  steel  is  especially  adapted  for  table  cutlery, 
as  the  original  polish  is  maintained  after  use,  even  when 
brought  in  contact  with  most  acid  foods.  It  is  an  interesting 
fact  that  the  steel  was  not  made  with  a  view  to  producing 
cutlery,  however.  The  investigator  was  endeavoring  to  pro- 
duce a  steel  for  pump  rods  used  in  collieries,  where  a  damp 
atmosphere  had  to  be  resisted.  The  application  of  the  steel 
to  cutlery  was  but  a  natural  sequence,  and  no  doubt  a  multi- 
tude of  other  uses  will  be  found  for  it.  In  a  tempered  con- 
dition, the  steel  has  a  maximum  strength  of  50  to  55  tons  per 


Foreman  should  ocpUin  in  detail  why  time  taken  ia  hifh  or  low, 
whatever  the  caae  may  be. 
Return  to  Superintendent  immediately  for  re/erence. 
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Fig.  6.     Form  used  by  Foreman  in  axplaininc  Irr«(uUritiai  ia 
Tima    on    Oparationl    in    Their    Department 

s(|uare  inch,  an  elongation  of  20  per  cent,  and  a  reduction 
of  area  approaching  fiO  per  cent.  In  the  hardened  condition, 
the  tensile  strength  is  raise<l  to  about  100  tons.  It  la  claimed 
I  hill  I  he  steel  retains  a  keen  edge,  much  the  same  as  the  best 
ilotihleshear  steel. 

The  KirthSterlIng  Steel  Co.,  McKeesport,  Pn.,  recently  con- 
cluded an  arrangement  with  Messrs.  Thos.  Firth  &  Son,  Ltd.. 
of  Sheffield,  whereby  It  will  manufacture  this  "stainless" 
-leel  for  the  yVmerican  market.  Obviously  there  are  many 
^ltiintlnn»  where  a  nontarnishnble  steel  would  bo  much  more 
-iiitlsfactory  than  the  present  steels. 
•     •     • 

The  growth  of  the  automobile  industry  Is  to  some  extent 
Indicated  by  the  growth  of  the  Society  of  Automobile  En 
glneers.  At  the  end  of  1912  this  society  had  a  membership  of 
12R2:  at  the  end  of  1913,  1611;  and  at  the  end  of  1914,  1804 
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CONSTRUCTION    AND    OPERATION    OF    DIFFERENT    TYPES    OF    INDEXING    MECHANISMS 
AS    APPLIED    TO    MODERN    MACHINE    TOOLS 

BY  ALBERT  A.  DOWD» 


Tig.    1.     Side    Elevation    and    Plan    of    Garvin    Turret 

INDEXING  mechanisms  of  various  kinds  may  be  used  on 
nearly  every  variety  of  machine  tool,  but  with  the  excep- 
tion of  the  planer  or  shaper,  the  milling  machine  or  gear- 
cutter  and  horizontal  and  vertical  turret  lathes,  their 
application  is  of  rare  occurrence.  When  an  indexing  device 
is  applied  to  a  planer  or  shaper.  It  is  usually  a  special 
fixture  which  may  be  used  for  holding  a  piece  of  cylindrical 
work  to  be  grooved  or  serrated  in  a  longitudinal  direction. 
Sometimes  the  indexing  or  dividing  head  is  used  for  cases 
of  this  kind,  but  it  is  obvious  that  when  this  is  done  the 
operator's  careful  attention  is  required  at  all  times  during  the 
progress  of  the  work,  and  it  is  necessary  to  stop  the  machine 
frequently  while  the  indexing  is  being  done.  When  a  special 
fixture  is  used,  however,  it  is  possible  to  perform  the  index- 
ing automatically  by  means  of  a  projecting  block  which  can 
be  so  arranged  that  it  will  push  over  a  pawl  at  the  end  of 
the  stroke,  thus  indexing  the  fixture.  As  the  use  of  special 
Indexing  mechanisms  on  these  machines  is  somewhat  rare, 
it  is  not  necessary  to  discuss  the  matter  in  this  article. 

The  indexing  mechanism  of  a  gear-cutter  is  so  simple  that 
it  does  not  require  description,  and  it  is  further  so  well  known 
that  everyone  is  familiar  with  its  action. 

Applications  to  the  milling  machine  are  of  frequent  occur- 
rence in  the  use  of  the  index  head,  with  which  every  tool- 
maker  is  familiar.  This  machine,  however,  is  frequently 
furnished  with  special  fixtures  for  a  variety  of  work,  the 
Indexing  being  done  by  hand  after  each  cut  has  been  com- 
pleted. Sometimes  a  hand  milling  machine  is  used,  and  when 
this  Is  the  case  it  is  easily  possible  to  so  arrange  it  as  to 
make  the  Indexing  automatic.  Several  years  ago  the  writer 
designed  and  built  a  fixture  for  cutting  the  ratchet  teeth  on 
an  automobile  finger  lever  sector,  the  machine  to  which  It 


was  applied  being  a  hand  milling  machine.  In  this  instance 
both  the  feed  and  the  indexing  were  accomplished  auto- 
matically, and  the  cost  of  rigging  up  the  machine  was  not 
great.  A  small  special  countershaft  running  at  slow  speed 
was  hung  above  the  machine  and  an  overhanging  end  of  the 
shaft  was  furnished  with  a  disk.  The  face  of  the  disk  had  a 
T-slot  cut  diametrically  across  it,  which  contained  a  shoul- 
dered T-bolt  acting  as  a  support  for  a  long  rod  whose  lower 
end  was  connected  to  the  feed  lever  handle  of  the  machine. 
An  angular  block  was  attached  to  the  bed  of  the  machine 
close  to  the  table  and  this  performed  the  indexing  as  the 
table  moved  back  after  each  cut.  The  action  took  place 
through  a  roller  on  the  end  of  a  lever,  to  the  other  end  of 
which  a  pawl  was  attached  engaging  with  teeth  on  the  revolv- 
ing portion  of  the  fixture.  It  was  a  very  simple  arrangement 
but  one  which  gave  excellent  results.  Adaptations  of  this 
were  afterward  made  for  two  other  jobs. 

On  turret  lathes  the  highest  development  of  Indexing 
mechanisms  is  shown  in  the  turret  arrangements,  because  of 
the  great  demand  for  these  machines  and  the  necessity  for 
rapid  and  accurate  indexing.  The  requirements  have  been 
very  carefully,  studied  and  have  been  developed  year  after 
year  with  a  view  to  making  the  mechanisms  as  nearly  perfect 
as  possible.  Accuracy  has  been  the  goal  for  which  all  the 
designers  have  striven  and  every  known  refinement  has  been 
employed  to  attain  this  end.  In  order  to  insure  accuracy  it 
is  not  sufficient  to  have  the  locating  points  or  surfaces 
properly  located  when  the  machine  Is  first  built.  The  up- 
keep and  proper  provision  for  adjustments  for  wear  must  be 
carefully  looked  after  and  abuse  must  be  considered  as  a 
large  factor.  In  addition  to  this,  the  entrance  of  dirt  or 
foreign  matter  of  any  kind  must  be  carefully  guarded  against 
so  that  faulty  indexing  cannot  be  caused  by  imperfect  con- 
tact of  the  locating  points.  It  is  evident  that  any  variation 
at  the  locating  points  will  be  rnultiplied  greatly  at  the  end 
of  a  long  boring-bar,  so  it  is  readily  seen  why  so  much  care 
is  necessary  to  secure  accuracy  in  the  indexing.  Another 
point  which  has  received  a  great  deal  of  careful  consideration 
is  that  of  firmly  clamping  the  turret  after  it  has  been  indexed, 
so  that  no  vibration  will  be  apparent  in  the  cutting  tools  due 
to   a  lack   of  rigidity  in   the  turret.     The  arrangement   for 
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revolving  the  turret  Is  subject  to  a  great  deal  of  abuse  and 
It  must  therefore  be  of  sufficient  strength  to  withstand  the 
maximum  strains  which  may  be  put  upon  it  without  danger 
to  the  parts  involved.  We  shall  now  consider  several  varie- 
ties of  indexing  mechanisms  for  the  horizontal  type  of  turret 
lathe. 

Indexing  Mechanism  for  the  Garvin  Turret  Lathe 

Fig.  1  shows  a  side' view  and  plan  of  the  turret  and  slide 
used  on  the  Garvin  turret  lathe.  The  turret  mounting  Is 
somewhat  exceptional  in  that  a  square  post  is  used  as  a  driver 
(see  perspective  detail  above  the  side  elevation  in  the  illus- 
tration) and  the  star  wheel  A  is  integral  with  it.  This  con- 
struction prevents  any  chance  for  lost  motion  between  the 
turret  and  the  star  wheel  and  avoids  all  troubles  which 
might  be  caused  by  parts  jarring  loose,  due  to  the  constant 
shock  of  indexing  the  turret  The  stud  itself  is  of  steel  and 
is  hardened  and  ground  to  an  accurate  fit  in  the  turret.  It 
will  be  noted  also  that  the  individual  stop  shaft  wheel  B  is  a 
part  of  the  same  piece  of  steel,  and  controls  the  action  of  the 
stops  by  means  of  the  spiral  gear  C.  The  turret  is  held  in 
position  by  the  collar  D  which  is  threaded  onto  the  shank  and 
is  secured  by  a  headless  set-screw.  A  binding  collar  E  clamps 
the  turret  down  on  the  slide  when  the  handle  F  is  tightened. 
The  lock  pin  bushings  O  on  this  turret  are  off  at  at  one  side 
of  the  center  (see  plan  view),  and  the  lock  pin  H  is  slotted 
at  its  lower  end  to  receive  the  end  of  the  lock  pin  lever  / 
which  is  rounded  on  the  end.  The  action  of  the  spring  J  is 
self-evident.  The  tumbler  K  is  the  means  by  which  the  lock 
pin  lever  fs  operated,  and  its  action  will  be  described  later. 
The  turret  rotator  lever  L  is  shown  in  the  plan  view,  and 
carries  at  its  forward  end  a  hardened  pin  which  engages 
with  the  star  wheel. 

The  operation  of  the  mechanism  is  as  follows:  As  the 
turret  slide  is  pulled  back  on  the  return  stroke,  the  lock  pin 
lever  /  rides  up  on  the  tumbler  K  and  pulls  out  the  lock  pin 
H  from  the  lock  pin  bushing  G,  in  the  under  side  of  the  turret. 
Just  as  this  action  is  completed  the  star  wheel  A  reaches  a 
position  where  it  engages  the  star  wheel  lever  L.  As  the 
backward  movement  continues,  the  star  wheel  is  turned 
around  one  division  and  the  combined  movements  bring  one 
of  the  star  wheel  teeth  up  against  the  stop-pin  M.  This  takes 
the  shock  of  the  momentum  and  prevents  any  further  move- 
ment. While  this  has  been  taking  place,  the  under  side  of 
the  lever  /  has  been  sliding  along  over  the  top  of  the 
tumbler  K. 

On  the  beginning  of  the  forward  stroke,   the   drag  of  the 
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Fig:.   4.     Turret  of  Hartness  Flat  Turret  Lathe 

lever  tips  over  the  tumbler  K,  and  the  lock  pin  shoots  into 
place  as  it  is  forced  to  do  by  the  flat  spring  J.  This  arrange- 
ment prevents  all  rubbing  of  the  pin  against  the  under  side 
of  the  turret  while  indexing  from  one  position  to  another, 
and  it  will  be  further  noted  that  the  turret  has  been  previ- 
ously indexed  to  the  correct  position  to  receive  this  pin  so 
that  all  wear  on  the  end  of  the  lock  pin  and  lock  bushing  is 
avoided.  The  star  wheel  is  shrouded  by  a  flange  N  which 
also  serves  to  hold  the  turret  down. 

Steinle  Turret  Mechanism 
The  Stt'inle  turret  lathe  is  one  of  the  heavier  types,  the 
turret  being  20  inches  in  diameter  and  fitted  with  arrange- 
ments for  carrying  heavy  tool  equipment  A  longitudinal 
section  through  the  turret  and  slide  and  a  transverse  section 
;  nd  end  view  are  shown  in  Fig.  3.  It  will  be  noted  that  the 
turret  is  fitted  both  on  the  bevel  A  (which  makes  it  self-cen- 
tering), and  on  the  wide  surface  B  as  well,  while  it  also  has  a 
supplementary  central  pin  C  which  extends  down  through 
the  slide  and  is  held  in  place  by  a  nut  on  the  under  side. 
The  large  adjusting  nut  D  is  screwed  to  the  turret  ring  and 
acts  as  a  thrust  collar  against  which  the  binding  ring  makes 
up.  The  stop-operating  ring  E  is  cut  in  the  form  of  a  pro- 
gressive cam  on  its  lower  side  and  controls  the  sector  lever 
F  which,  in  turn,  revolves  the  stop  rod  O.  A  collar  H  is  fixed 
to  the  end  of  this  rod  and  the  stops  are  held  in  place  in  any 
desired  position  by  means  of  set-screws.  The  adjustable  abut- 
ment for  the  stops  is  shown  at  /.  The 
under  side  of  the  turret  is  fitted  with 
taper  bushings  in  which  the  taper  locat- 
ing pin  J  seats  itself.  Attention  is  called 
to  the  fact  that  this  pin  is  S-'si  inches 
from  the  center  of  the  turret  and  this  as- 
sists greatly  in  giving  accurate  turret 
locations.  The  pin  Is  operated  in  on« 
direction  by  the  spring  and  in  the  other 
by  the  segmental  wedge  shaped  block  K. 
The  supper  surface  of  the  clamping  ring 
/.,  is  cut  in  the  form  of  a  three-point  cam 
having  a  shallow  rise,  and  the  under 
side  of  the  turret  slide  is  cut  to  cor- 
respond. An  extremely  powerful  clamp- 
ing action  of  the  turret  is  therefore  at- 
tained by  means  of  the  lever  M.  It  will 
be  readily  seen  that  as  this  lever  is 
forced  over  by  the  hand  of  the  operator, 
the  cams  work  aguinst  each  other  and 
the  turret  is  drawn  down  on  the  slide  in 
such  a  way  that  the  two  form  prac- 
ticully  a  solid  unit.  Provision  is 
made  for  lubricating  the  moving  sur- 
fnci's  by  an   oil-well  and  roller. 

Brown  Af  Shnrpe  Autnrantic  Index 

Meclinnlam 

We  now  come  to  an  entirely  different 

arrangement,  to  that  the  machine  Itself 

Ih  of  the  automatic  type  and  therefore  all 


i^^^k^r 


June,  1915 


MACHINERY 


799 


Fig.    6.     Hartness  Flat  Txirret  raised  from  Seat  to  expose  Uechanism 

indexing  movements  must  be  performed  automatically.  The 
upper  view  in  Fig.  2  shows  the  turret  A  mounted  on  the  slide 
B.  The  turret  itself  is  of  steel  and  is  made  with  a  cylindrical 
shank  C  which  passes  through  the  bearing  and  is  fitted  on 
the  other  end  with  the  index  plate  D.  This  plate  has  six 
slots  E  on  its  outer  surface,  these  being  spaced  60  degrees 
apart.  A  roller  F  is  secured  to  the  back  face  of  the  disk  O 
in  such  a  position  that  it  will  engage  with  the  slots  E  as  the 
disk  is  revolved.  The  feed  shaft  H  (shown  in  the  lower  view) 
is  at  the  rear  of  the  machine  and  operates  the  train  of  gears 
iT',  K,  L,  M,  the  last  of  which  is  a  spiral  gear  meshing  with 
the  gear  A'  (upper  view)  on  the  shaft  0.  An  intermittent 
clutch  on  the  feed  shaft  is  thrown  into  engagement  at  the 
proper  time  by  means  of  a  trip  lever  operated  by  a  cam. 
(This  is  not  shown  in  the  illustration.)  On  the  other  end  of 
the  shaft  0  the  crank  P  is  pivoted.  Its  other  end  is  con- 
nected to  the  block  Q,  which  is  free  to  move  independently 
of  the  slide  itself  except  when  restrained  by  the  crank's  lock- 
ing action  when  in  the  position  shown.  The  sector  R  carries 
the  turret  forward  by  the  action  of  the  cam  that  controls  it. 
The    coil    spring    S    forces    the    turret    slide    back    after    a 

machining  operation  has  been  performed.     The  pin  T  is  fixed 

in  the  slide  and  the  spring  acts  against  it  through  the  medium 

of  an  annular  grooved  plunger,  the  groove  engaging  with  the 
pin.     The  upper  end  of  the  pin  is  shown  broken  away. 

The  turret  itself  is  fitted  with  taper  bush- 
ings Y  in  which  the  end  of  the  index  pin  X 

locates.    The  action  of  the  latter  is  controlled 

by  the  cam   U  and  the  coil  spring  shown. 

This  cam   is   on  the   end   of   the  shaft   that 

contains  the  spiral  gear  operating  the  index- 
ing mechanism.     It   will  be  noted  that   the 

lever  V  works  in  a  slot  W  in  the  side  of  the 

bolt.     The   action   of   the   mechanism   is   as 

follows:     At  the  completion  of  an  operation 

the  trip  mechanism  throws  in  the  intermit- 
tent clutch  on  the  feed  shaft.     This  motion 

is  transferred  through  the  train  of  gears  to 

the  index  disk  G,  which  starts  to  revolve  and 

pulls  the  crank  P  forward  as  it  rotates,  thus 

allowing  this  spring  S  to  gradually  force  the 

turret  slide   back    and    thereby    remove   the 

tool  from  the  work.     The  cam  U  now  oper- 
ates the  lever  and  pulls  out  the  lock  bolt, 

immediately   after   which   the    roller   F   has 

reached  a  point  where  it  engages  with  one 

of  the  slots  E,  and  as  it  continues  to  revolve 

the  turret  is  rapidly  indexed.    At  the  proper 

time    (the   cam   having   released    the   lever) 

the  lock  bolt  snaps  into  place  but  the  crank 

continues    to    move    until    it    reaches    the 

position  shown  in  the  illustration,  at  which 

time  the  intermittent  clutch   is  thrown   out 

of   engagement,   thereby   leaving    the    whole 

slide  tied  together  through  the  medium  of 

the  link.    The  turret  is  now  carried  forward 


by  the  toothed  sector  R  for  the  next  operation,  the  sector  en- 
gaging a  rack  afiixed  to  the  turret  slide. 

It  will  be  noted  that  the  link  motion  and  floating  action 
between  the  block  Q  and  the  slide,  is  of  great  value.  In  that 
it  permits  the  withdrawal  of  the  tools  from  the  work  just 
as  soon  as  the  end  of  the  stroke  is  reached  without  waiting 
for  the  roll  to  drop  off  the  end  of  the  cam.  The  result  is  a 
considerable  saving  in  time  over  other  methods. 

Hartness  Flat  Turret  Lathe  Indexing  Mechanism 

Fig.  4  shows  the  turret  of  a  Hartness  flat  turret  lathe,  with 
a  portion  of  the  annular  gib  removed  to  show  the  con- 
struction. Fig.  5  shows  the  turret  tipped  up  and  the  Internal 
mechanism  exposed  to  view.  Fig.  fi  (upper  view)  is  an 
Isometric  drawing  of  the  turret  and  slide,  broken  away  to 
show  the  construction,  while  the  lower  view  is  a  plan. 

The  turret  construction,  indexing  mechanism,  and  system 
of  stops  for  this  machine  show  many  novel  features  which  are 
well  worth  studying.  Figs.  4  and  5  show  the  general  appear- 
ance of  the  turret  and  slide,  and  attention  is  especially 
directed  to  the  clean  appearance  of  the  design  as  a  whole  and 
the  freedom  from  dirt-  and  chip-catching  projections.  The  ac- 
cessibility of  the  various  levers  is  also  an  important  feature. 
Referring  to  Fig.  6,  the  turret  itself  is  of  cast  iron  and  Is 
located  on  a  central  steel  stud  A  and  gibbed  down  by  four 
annular  gibs  around  its  periphery.  A  ratchet  gear  B  en- 
gages with  the  spring  ratchet  pin  G  and  is  used  to  revolve 
the  turret  (see  small  section  in  upper  left-hand  corner  of 
illustration).  The  turret  turning  rack-bar  D  is  of  rectangular 
section  and  has  at  its  forward  end  three  notches  which  en- 
gage with  teeth  in  the  ratchet  gear.  The  spring  taper  locat- 
ing pin  E  is  set  well  out  from  the  center  of  the  turret  and 
directly  underneath  the  cutting  tool.  This  insures  great  ac- 
curacy. The  upper  end  of  the  pin  enters  one  of  the  hardened 
bushings  in  the  under  side  of  the  turret.  The  pin  itself  Is 
also  carried  in  a  bushing  and  a  coil  spring  underneath  forces 
it  into  place.  The  locking  pin  lever  F  pivots  on  the  pin  G 
and  is  controlled  by  the  rocker  H  which  is  fastened  to  It. 
The  latch  /  (see  section  Y-Y)  keeps  the  lock  pin  lever  down 
while  the  turret  is  being  indexed,  and  the  screws  J  trip  it 
and  allow  the  lock  pin  to  swing  into  place  at  the  termina- 
tion of  the  indexing  movement.  An  oiling  roll  K  furnishes 
lubrication  for  the  turret.  The  lever  L  locks  the  slide  firmly 
in  any  desired  position  on  the  ways. 
The  stop  mechanism  on  this  machine  is  very  efficient  and 
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Ft?,    7.     Lon^tudinal    Section    of    Acme    Flat    Turret 


quite  unusual,  there  being  twelve  stops  in  all — two  for  each 
position  of  the  turret.  The  main  stop  bars  are  of  rectangular 
section  and  about  four  feet  long;  they  lie  directly  under  the 
carriage  saddle  and  are  snugly  nested  together  in  the  top  of 
the  bed  casting.  Each  bar  has  a  notch  cut  in  it  on  its  upper 
edge  and  this  notch  is  square  on  the  front  end  but  beveled 
on  the  rear.  Into  these  notches  the  supplementary  bolts  in 
the  turret  drop,  thereby  arresting  the  forward  movement  of 
the  slide.  The  supplementary  bolts  are  nested  in  a  vertical 
pocket  in  the  carriage,  and  are  controlled  by  the  turret 
through  the  medium  of  the  tappet  rods  shown  at  M  in  the 
plan  view.  These  tappet  rods  snap  into  the  semicircular 
pockets  in  the  turret  at  A'  and  make  contact  with  six  small  lift- 
ing cranks  0  which  hold  the  vertical  stop  bolts  out  of  en- 
gagement except  when  the  tappet  rod  enters  the  pocket.  The 
bolt  for  this  particular  rod  is  then  allowed  to  drop  below  the 
others,  and  therefore  as  the  turret  slide  moves  forward,  it  en- 
gages the  notch  in  the  lower  bar  and  arrests  the  forward 
motion  of  the  slide.  In  this  connection  it  is  well  to  note  that 
a  slip  mechanism  is  provided  on  the  turret  feed  so  that  it 
does  not  spring  back  after  coming  to  the  stop  but  remains 
there  until  moved  back  by  the  operator.  In  coming  up  to  a 
shoulder  it  will  be  seen  that  this  "dwell"  serves  to  smooth 
up  the  shoulder.  The  lever  P  is  so  arranged  that  either  half 
of  the  .«tops  may  be  lifted  at  one  time,  or  alternate  stops,  and 
by  turning  the  lever  to  a  central  position,  all  of  the  stops  may 
be  lifted  out  of  engagement. 

By  placing  an  auxiliary  stop  pin  Q  in  any  one  of  the  six 
holes  shown,  it  is  possible  to  secure  an  extra  stop  position  by 
inserting  the 
pin  in  one  of 
the  holes  not 
In  use  on 
that  particular 
job.  In  fact, 
seven  longitu- 
dinal positions 
of  the  turret 
may  be  ob- 
tained by  using 
the  regular 
stop  for  one  po- 
sition and  the 
alternate  s  i  x 
extra  stops  for 
the  remainder. 
A  more  adapt- 
able arrange- 
ment would  be 
hard  to  find. 

In  operating 
the  Index 
mechanism 
after  n  turning 
r>r  bcirlng  oper 
allon  has  b^en 
complrtMl,    the 
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turret  is  run  back  until  the  back  stop  is  struck  by  the  turret 
turning  rack  bar,  and  as  the  retrograde  movement  continues, 
this  bar  slides  over  the  rocker  H  and  depresses  the  lever, 
thereby  pulling  out  the  turret  locking  pin;  the  latch  /  snaps 
over  the  lever  and  holds  it  down.  The  notches  in  the  bar 
now  engage  with  the  ratchet  gear  and  revolve  the  turret  until 
the  end  of  the  trip  screw  J  disengages  the  latch  /.  This  re- 
leases the  locking  pin  lever  F  which  permits  the  turret  lock- 
ing pin  to  spring  up  into  position,  thereby  positively  locating 
the  turret.  A  valuable  feature  of  this  design  is  that  any  one 
of  the  trip  screws  can  be  screwed  up  so  that  the  turret  can 
be  indexed  past  any  position  not  needed,  thus  saving  time. 

When  the  Indexing  takes  place,  the  tappet  rod  correspond- 
ing to  the  turret  face  in  use  snaps  into  the  semicircular 
pocket  N  in  the  turret  and  allows  the  proper  stop  bar  to  drop 
down  to  its  correct  position.  As  the  turret  slide  Is  run 
forward  again,  the  bar  D  is  held  at  the  rear  by  the  spring 
fingers  on  the  back  stop  (sec  also  Fig.  4),  with  sufficient 
pressure  to  pull  back  the  ratchet  gear  to  its  normal  position. 
Bullard  and  Pratt  &  Whitney  Indexing  Mechanisms 
On  the  Bullard  vertical  turret  lathe  the  turret  is  at  an 
angle  to  give  more  clearance  when  swinging  tools  over  the 
slide.  The  indexing  mechanism  is  hand  actuated  by  means 
of  a  crank  and  pinion,  after  the  turret  has  been  drawn 
forward  away  from  the  locating  pins.  The  action  is  simple 
and  efficient,  but  does  not  require  a  lengthy  description.  The 
method  df  locating  is,  however,  somewhat  extraordinary. 
There  is  a  double  set  of  pins  which  are  slabbed  oft  on  the 
sides  to  a  shallow  taper,  and  firmly  fixed  in  the  slide  at  the  . 

upper  part  of 
the  turret  bear- 
ing seat  On 
the  back  of 
the  turret  at 
each  of  the  five 
turret  posi- 
tions another 
set  of  pins 
with  opposing 
tapers  is  fixed, 
these  beiiiK 
very  carefully 
fitted  so  that 
the  tapers 
make  up  snug- 
ly at  the  same 
time  that  the 
turret  is  drawn 
back  onto  Its 
seat.  The  ad- 
vantage  de- 
rlved  from  an 
indexing  po- 
sition that  is 
away  from  the 
turret  seat  l.<< 
of  Armo  rut  Turrit  that,    as    there 
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is  no   friction   on  the  seat  while  indexing,  there   can   be  no 
wear,  and  alignment  is  therefore  more  absolute. 

The  new  Pratt  &  Whitney  side-head  boring  mill  also  uses 
a  turret  set  on  an  angle.  It  is  located  on  a  large  central  stud 
but  does  not  leave  its  seat  when  indexing.  A  hand  lever  con- 
nected by  internal  gearing  is  used  to  revolve  the  turret.  Two 
lock  bolts  are  used  to  locate  this  turret,  these  being  wedge 
shaped  on  the  ends  to  fit  angular  slots  in  the  index  ring, 
which  is  of  large  diameter,  thus  insuring  great  accuracy. 
All  these  working  parts  are  hardened  and  ground  to  a  fit. 
The  lock  bolts  are  supported  on  each  side  by  taper  gibs 
easily  adjusted  to  take  up  wear.  The  mechanism  is  operated 
by  a  lever-controlled  pinion  which  engages  the  rack  portion 
of  the  bolts  and  forces  them  into  their  seats.  This  lever  is 
also  so  arranged  that  it  binds  the  turret  securely  to  its  seat 
on  the  slide,  making  practically  a  solid  unit. 

Acme  Flat  Turret  Lathe  Mechanism 

This  machine  has  a  cross-sliding  turret  in  addition  to  its 
regular  longitudinal  movement.  Pig.  7  shows  a  longitudinal 
section  through  the  turret,  while  Fig.  8  gives  a  transverse 
section.  The  turret  A  in  Fig.  7  is  centered  by  the  plug  B 
and  is  held  down  by  the  annular  gibs  C.  As  the  slide  is  run 
back  the  indexing  bar  K  strikes  the  stop  arranged  for  that 
purpose  on  the  ways  of  the  machine.  The  bar  moves  forward 
in  its  relation  to  the  turret  until  the  tumbler  J  strikes  the  roll 
Z  on  the  lock  bolt  lever  H,  depressing  it  and  pulling  over  lock 
bolt  O,  after  which  the  indexing  pawl  revolves  the  turret  by 
means  of  the  pins  on  its  under  side,  and  the  lock  bolt  snaps 
into  place  in  the  tapered  bushing  F. 

The  cross-slide  of  the  turret  is  of  the  dovetail  type,  as 
shown  at  L.  and  it  is  provided  with  adjustment  in  the  gib  M. 
The  stops  for  the  cross-slide  are  eight  in  number  and  are 
controlled  by  a  knob  at  the  front  of  the  slide,  which  permits 
the  revolution  of  the  rod  U  on  which  a  spur  gear  is  mounted. 
This  gear  moves  the  cross-feed  index  rod  in  either  direction 
and  allows  any  of  the  stop  pins  "F  or  W  to  drop  into  the 
angular  slot  in  the  rod.  As  the  cross-slide  is  fed  forward, 
the  end  of  the  pin  which  has  dropped  brings  up  against  one 
of  the  stop  rods  X  which  are  nested  together  in  the  base.  It 
will  be  seen  that  any  or  all  of  the  eight  stops  may  be  used  for 
any  one  position  of  the  turret,  thus  making  possible  a  great 
range  of  stops  for  intricate  shoulder  work.  Reference  to 
Fig.  8  will  make  this  construction  perfectly  clear.  The 
longitudinal  turret  stops  are  twelve  in  number,  six  of  these 
being  controlled  by  the  indexing  of  the  turret  while  the  other 
six  are  operated  independently  by  a  knob  on  the  front  of 
the  turret  slide. 

As  the  turret  is  indexed,  the  spiral  gear  D  on  the  turret 
center  stud  meshes  with  the  gear  E,  causing  it  to  revolve  one- 
sixth  of  a  turn.  By  referring  to  Fig.  8  it  will  be  seen  that 
the  stop  index  0  is  slabbed  off  in  six  places  and  that  the  shaft 
which  carries  it  has  a  bearing  at  Z,  and  Z^.  As  the  shaft  re- 
volves, the  indexing  stop  levers  are  operated  so  that  one  of 
the  longitudinal  feed  stops  R  (Fig.  7)  is  allowed  to  drop  down 
below  the  rest  so  that  it  eventually  brings  up  against  the 
shoulder  on  the  longitudinal  feed  stop  bar  S.  These  bars  are 
nested  in  the  bed  as  shown  in  Fig.  8  and  they  are  protected 
from  dirt  and  chips  by  the  slide  itself  which  covers  them. 
As  all  the  mechanism  of  the  stops  is  internally  located  there 
is  very  little  danger  of  inaccuracies  resulting  from  imperfect 
contact  due  to  dirt  or  chips. 

The  six  independent  stops  for  the  turret  longitudinal  feed 
are  operated  by  a  knob  at  the  front  of  the  slide,  which  con- 
trols the  rod  Q  that  is  flattened  off  in-  six  places.  Its  opera- 
tion is  the  same  as  the  mechanically  controlled  stop  index, 
except  that  it  is  controlled  by  hand  and  is  so  arranged  that 
all  six  stops  can  be  used  for  any  one  turret  face,  if  desired, 
in  addition  to  the  regular  stop.  This  makes  possible  the  pro- 
duction of  longitudinal  shoulder  distances  with  great  ac- 
curacy. 

Other  designs  of  turret  indexing  mechanisms  could  be  cited 
but  they  would  do  no  more  than  elaborate  the  subject  with- 
out serving  any  useful  purpose.  The  examples  given  are 
as  widely  different  as  it  was  possible  for  the  writer  to  select, 
no  attempt  being  made  to  illustrate  every  turret  mechanism 
on  the  market,  as  this  would  take  too  much  space. 


VERTICAL   DRILLING   OF  DRILL  ROD 
BILLETS 

A  new  method  of  producing  hollow  steel  bars  used  for  rock 
drill  rods  was  described  in  the  October,  1914,  number.  It  con- 
sists essentially  of  drilling  a  billet,  filling  the  hole  with  a 
special  composition,  plugging  the  ends  and  then  heating  and 
rolling  to  the  diameter  of  drill  rod  required.  The  com- 
position with  which  the  hole  is  filled  elongates  with  the  roll- 
ing but  holds  the  circular  shape.  By  this  process,  it  is  pos- 
sible to  produce,  say,  a  %-inch  drill  rod  30  feet  long  with  a 
14-inch  axial  hole  extending  from  end  to  end.  While  the  hole 
is  not  mathematically  exact,  it  is  sufficiently  true  to  the  axis 
and  uniform  in  diameter  to  answer  the  purpose  desired,  which 
is  to  convey  water  to  the  point  of  the  drill  when  drilling 
holes  in  stone.  The  water  forcing  out  the  chips  and  cooling 
the  point  of  the  drill,  greatly  increases  the  speed  at  which 
holes  can  be  drilled. 

The  manufacture  of  this  type  of  rock  drill  rod  having  been 
licensed  in  the  United  States  by  Dunford  &  Elliott,  Ltd., 
Attercliffe  Wharf,  Sheffield,  England,  by  whom  it  was  origin- 
ated, some  interesting  American  machines  have  been  de- 
signed for  its  manufacture.  One  of  these,  recently  built  by 
the  Foote-Burt  Co.,  Cleveland,  Ohio,  is  an  inverted  drilling 
machine  for  drilling  the  billets.  The  method  of  forming  the 
hole  in  the  billet  first  employed  by  Dunford  &  Elliott  was 
the  well-known  Mannesniann  process  by  which  a  pointed 
mandrel  is  forced  axially  through  the  billet  while  being 
rolled  hot  with  hyperboloidal  rolls.  This  process  was  found 
to  be  objectionable  because  it  caused  minute  radial  cracks 
which  later  extended  and  caused  failure  of  the  drill  rod. 

The  Foote-Burt  drilling  machine  holds  the  square  billet, 
about  5  by  5  inches  and  20  inches  long,  in  a  frame  mounted 
on  a  slide  on  the  vertical  face  of  the  drill  column,  jaws  being 
provided  for  centering  it  over  the  drill  which  stands  beneath. 
With  this  machine,  a  l^-inch  hole  can  be  drilled  in  90-point 
carbon  steel  20  inches  deep  in  20  minutes,  the  feed  being  one 
inch  per  minute.  Oil-tube  drills  with  straight  flutes  or  with 
flutes  having  less  than  half  the  usual  angle  with  the  drill 
axis  are  used. 

The  advantages  claimed  for  the  internal  drilling  machine 
are  rigid  support  for  the  drill  spindle  because  of  being 
mounted  in  the  base  close  to  the  floor,  and  the  inverted  po- 
sition of  the  drill  which  permits  chips  to  fall  by  gravity.  The 
fact  that  the  chips  fall  from  the  hole  by  gravity,  the  clearing 
being  aided  by  the  lubricant  forced  in  under  pressure,  per- 
mits the  use  of  a  type  of  drill  that  breaks  the  chip  instead 
of  curling  it.  This  reduces  the  heat  generated  and  tends 
to  produce  more  effective  cutting. 

The  efficiency  of  inverted  drilling  in  this  case  is  indicated 
by  the  fact  that  26  billets  were  drilled  in  ten  hours,  the  hole 
in  each  being  20  inches  deep  and  1^4  inch  in  diameter. 
The  peripheral  speed  of  the  drill  used  was  50  feet  per 
minute  and  the  feed,  as  stated,  was  one  inch  per  minute  or 
0.0065  inch  per  revolution.  In  the  foregoing  it  was  stated 
that  the  billets  drilled  are  5  inches  square,  but  the  size  de- 
pends on  the  diameter  of  the  drill  rod  to  be  rolled,  the  di- 
ameter of  hole  required  and  the  length  to  be  rolled. 
*     *     * 

Piping  of  various  kinds  such  as  gas,  water,  steam-heating, 
vacuum  cleaning  or  compressed  air,  is  often  concealed  within 
walls,  generally  under  plaster,  and  when  it  comes  to  making 
repairs  or  replacing  such  pipes,  their  exact  position  cannot 
always  be  found  without  doing  considerable  damage  to  the 
wall.  A  recently  patented  electric  method  for  locating  the 
pipes  is  simply  a  special  application  of  the  well-known  in- 
duction balance  principle.  As  described  in  the  Scientific 
American,  a  convenient  apparatus  is  made  up  of  two  sets  of 
coils  placed  on  the  ends  of  a  magnet  bar.  One  set  of  coils  re- 
ceives alternating  or  vibratory  current  from  a  suitable  source, 
and  the  other  is  connected  to  a  telephone.  The  balance  is 
first  established  so  that  no  sound  is  heard  in  the  telephone. 
When  the  device  comes  near  the  metal  piping,  this  disturbs 
the  balance  and  a  soun-'  is  heard.  It  is  thus  an  easy  matter 
to  find  the  exact  position  of  the  pipes  and  to  reach  them  with 
less  damage  to  the  wall. 
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USE  OF  CONTINUED  FRACTIONS  IN  MECHANICAL  PROBLEMS* 


THE    THEORY    OF    CONTINUED    FRACTIONS    AND    THEIR    APPLICATION    TO    CHANGE    GEAR    PROBLEMS 

BY    WILLIAM   W     JOHNSONt 

where   Q„    Q„   Q,.   etc.,   are   the   successive   quotients   in   the 
operation  of  finding  the  greatest  common  divisor  of  N  and  D. 
N 
When  —  is  a  proper  fraction  the  first  quotient  Q,  is  zero. 
D 

111 

In  the  continued  traction  Q,  -\ 

Q2+    Q,+   Q.+ 
the  fractions  formed  by  taking  one,  two,  etc.,  of  the  quotients 
are    called    "converging    fractions."    or    the    "principal    con- 
vergents"    to    the    continued    fraction.      Each    convergent    is 
nearer  in  value  to  the  continued  fraction  than  any  preceding 

Jf,   N,   A',  A-„ 

convergent.    Let  — ,  — ,  — ,  •    ■   •    —  represent  the  successive 

D,    D,   D,  Da 

convergents,  which   will  be  fractions  in   their  lowest  terms. 
Then  we  have: 

A'.                  <?, 
1st  convergent  =  —  =  0,  or  — ;  (1) 

D,                  I 
iV.                1       0>0.  + 1 
2nd  convergent  =  —  =  Oi  H = ;  (2) 

y,  1     1      0.(0.0.  + 1) +<?, 

3rd  convergent  ==  —  =  Q,  -\ —  = ^ 

D.  0.+    0.  0,0. +  1 


1 

L*^ 

W^mt 

rMM  1 

— 

W3M 

/.* 

•  < 
1  i 

iB 

t          J'- 

^iitfV'i^SH^^H 

f 

ifi^^i 

[from  (1)   and  (2)]; 


Fiff.    1.     Rack    Catting   Indexing    Attachment   of 
Brown    &    Sharpe    MiUinp    Machine 

QUITE  often  in  the  operation  of  machine  tools,  the  prob- 
lem arises  of  selecting  the  required  change  gears  for 
handling  some  specific  operation.  A  typical  example 
of  this  kind  is  where  the  rack  cutting  indexing  attachment  is 
to  be  used  to  obtain  some  fractional  spacing  that  is  not  given 
in  the  index  table;  and  it  is  the  purpose  of  this  article  to 
show  by  the  solution  of  a  few  examples  how  accurate  results 
can  be  obtained  by  employing  continued  fractions  in  selecting 
suitable  change  gears  for  the  rack  cutting  indexing  attach- 
ment of  the  Brown  &  Sharpe  milling  machine.  This  attach- 
ment is  shown  in  Fig.  1  set  up  for  milling  a  rack,  accurate 
spacing  being  obtained  by  means  of  a  locking  disk  connected 
to  the  feed-screw  of  the  milling  machine  by  two  change  gears 
and  two  equal  gears,  which  connect  the  indexing  attachment 
with  the  feed-screw.  The  ratio  of  the  change  gears  deter- 
mines the  distance  that  the  milling  machine  table  moves  for 
each  turn  of  the  locking  disk.  The  change  gears  furnished 
with  a  Brown  &  Sharpe  indexing  attachment  are  two  with  56 
teeth  and  one  each  of  28,  35,  42,  44.  49,  63.  70.  77,  84,  88,  91,  98, 
105  and  112  teeth.  These  gears  will  be  referred  to  again  in 
the  examples  which  follow. 

Before  proceeding  to  work  out  an  example  we  will  consider 
briefly  some  of  the  properties  of  continued  fractions  which 
are  useful  in  redurlng  fractions  with  large  terms  to  ap- 
proximate fractions  with  smaller  terms.  Any  common  fraction 
V 
—  In  Its  lowest  terras  may  be  converted  Into  a  simple  termln- 

nllng  continued  fraction  of  the  form: 
1 

0,  + 


O.D.  +  D. 
In  general,  we  find: 

xY.      O.A-„.,  -f  A-„., 
nth  convergent  =  —  = (3) 

D.  O^i^n-i  +  Dn-l 

Formula  (3)  expresses  the  law  of  formation  of  the  suc- 
cessive convergents  to  a  continued  fraction,  each  convergent 
after  the  second  being  obtained  from  the  two  convergents 
immediately  preceding  it.  The  last  convergent  Is  always 
equal  to  the  common  fraction  from  which  the  continued  frac- 
tion is  obtained;  and  any  convergent  that  immediately  pre- 
cedes a  large  quotient  is  a  near  approximation  to  the  value 
of  the  continued  fraction. 

B]xainple   1 

Suppose,  for  example,  that  a  rack  is  required  with  a  dis- 
tance between  adjacent  teeth  of  0.268  inch.  Then  we  have  the 
following: 

pitch  required  0.268 

Ratio     of     change     gears  = = ^= 

lead  of  feed-screw         0.250 
number  of  teeth  in  gear  o;^  locking  disk       134 

number  of  teeth  in  gear  on  feed-screw  125 

As  we  have  no  gears  with  so  large  a  number  of  teeth,  we 
will  have  to  content  ourselves  with  an  approximation  of  this 
ratio.     To  obtain  the  best  possible  approximation  we  convert 


0. + 


1 


0.  + 

The  prrcpdlnif  form  of  fraction  Is  commonly  written: 
1  I 

0>  +     0,  +     ■• 


CHAHOC  aCARS  }4  PITCH,  %  INCH  HOLE.  H  IHCN  FACC 

»,  ».  «3. 44,  ••,  e«(2)  rr^ 

6J.   ?0,   77.M.  M.  ^ 

tl,   »R.  lOS  AND  118  TteTH 


i 


lupt- 

«l»ti.<-: 
t  Addr 


=    on    IhU    •nhjm-t    pnMlahnl    In    MtrnioURT    •»«    ■■S»l»<'f. 
T»»lh    for    l)«an    and    H|.mpkp|«."    br    1.    M.    Hartlott. 
i    "How     to     Ohuin     Approxtmat*     Fractlona     h»     th» 
l>T    Mllrhrll    HawM.    Anfnul.    lOM. 
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134 

into  a  continued  fraction  and  calculate  the  principal  con- 

125 

vergents  as  follows: 

125)134(1  =  1st  quotient  =  0, 
125 

9)125(13  =  2nd  quotient  =  Q~ 
117 

8 )  9  ( 1  =  3rd  quotient  =  Q^ 


1)8(8  =  4th   quotient  =  Q, 


0 
From  the  successive  quotients  just  found  we  can  calculate 
the   principal   convergents   by   means   of  Formulas    (1),    (2), 
(3),    and    arrange    them    for    convenience    in    calculating,    as 

TABLE  I.     VALUES  OF  PRINCIPAL  CONVERGENTS  OBTAINED  IN 
SOLVING  PROBLEM  1 


Number  of  quotient  =  n 

1 

2 

3 

4 

Quotient  —  Q 

1 

1 
1 

13 
14 
13 

1 
15 
14 

Ma 

8 
134 
125 

chinerv 

Numerator  of  convergent  =  iV    ... 
Denominator  of  convergent  "  -  X) . . 

shown    in    Table    I.     Since   the    third    convergent   precedes   a 

15 
large  quotient  we  select  —  as  a  near  approximation  to  the 
14 
134 
value  of  the  fraction  — .    Then: 
125 
Number  of  teeth  in  gear  on  locking  disk       15  X  7      105 


Number  of  teeth  in  gear  on  feed-screw         14  X  7        98 
Referring  to  the  list  of  change  gears  we  find  that  we  have 
gears  with  105  and  98  teeth.     For  checking  to  find  the  error 
resulting   from   the   use   of  this   approximation   we   have   the 
formula: 

PLT 

Distance   work   moves  = •  (4) 

S 
where  P  =  number  of  teeth  in  gear  on  locking  disk  stud ; 
L  =  lead   of   feed-screw    (%    inch   on   B.   &   S.   milling 

machine) ; 
T  =  number  of  turns  of  locking  disk; 
S  =  number  of  teeth  in  first  gear  on  stud   (connected 
directly  to  feed-screw  by  means  of  equal  gears). 
The   sum  of  the  number  of  teeth  P  and  S  should  be  not 
greater  than  213;  nor  less  than  84,  due  to  the  maximum  and 
minimum  gear  centers  on  the  B.  &  S.  indexing  attachment. 
For  the  B.  &  S.  milling  machine.  Formula  (4)  becomes: 

TP 

Distance  work  moves  = (5) 

4S 
Example  2 
Given  a  rack  with  a  pitch  of  0.2585  inch,  to  find  the  neces- 
sary change  gears: 

0.2585       517 

Ratio  of  change  gears  = ^ . 

0.2500       500 
We   will    again   try,   by   employing   continued    fractions,   to 
find  a  fraction  that  will  enable  us  to  use  the  gears  at  hand. 
Calculating  the  principal  convergents  as  before,  we  have: 
500)517(1  =  0, 
500 

17)500(29  =  Q, 
493 

7)17(2  =  0, 
14 

3)7(2  =  0. 
6 


1)3(3  =  0, 
3 


Number  of  quotient  =  n 


Quotient  =  Q I    1 

Numerator  o  f  convergent  =  N 1 

Denominator  of  convergent  =  D. .  .     1 


2 

30       61 
29       59 


2         3 
152     51' 
147      500 
Machinery 


It  would  appear  that  the  method  of  continued  fractions 
fails  to  give  a  suitable  ratio  in  this  case.  We  may,  however, 
find  another  series  of  convergents,  intermediate  between  any 
two  principal  convergents,  if  the  quotient  On  from  which  the 
last  one  of  the  two  principal  convergents  was  derived  Is 
greater  than  1.  The  number  by  which  this  quotient  exceeds 
1  will  be  the  number  of  intermediate  convergents  we  can  find 
between  any  two  consecutive  principal  convergents.     In  the 

present  case,  we  can  find  one  more  convergent  between  —  = 

!>• 
61  :S\      152 

—  and  —  =  — ,  because  0.  =  2,  which  is  one  in  excess  of  1. 
59  D,      147 

The  intermediate  convergents  between  0°  ^ind  Or.-i    are  found 
by  the  formula: 

.  (6) 

where  fc  is  given  successively  the  values  1,  2,  3   On- 


TABLE  III.     VALUES  OF  INTERMEDIATE  CONVERGENTS  OBTAINED 
IN  SOLVING  PROBLEM  2 


Numerator  of  convergent  =  N 

Denominator  of  convergent  =  £>... 


91 


152 

147 

Machinery 


For    convenience    in    calculating   intermediate    convergents, 
we  arrange  the  work  as  shown  in  Table  III.    We  find  we  have 

91 
gears  for  the  ratio  — ;   and  computing  the  error  obtained  by 

88 
using  these  gears,  we  have  by  Formula  (5) : 
IX  91 

Distance  work  moves  = =  0.25852  inch. 

4  X  88 
This   is  a  very  close   approximation   to  the  required   pitch 
and  allows  us  to  use  the  regular  gears. 
Example  3 
Given  the  problem  of  setting  up  the  machine  to  cut  a  rack 
with  a  pitch  of  0.479  inch,  to  find  the  necessary  change  gears. 
Using  the  method  of  calculation  already  employed,  we  get: 

250)479(1  =  0, 
250 

229)250(1  =  02 
229 

21)229(10  =  0= 
210 

19)21(1  =  0. 
19 

2)19(9  =  0= 
18 

1)2(2  =  0, 
2 


TABLE  rv.     VALUES  OF  PRINCrPAL  CONVERGENTS  OBTAINED  IN 
SOLVING  PROBLEM  3 


Number  of  quotient  =  n 

1 

2 

3 

4 

1 
23 

12 

5 ;  6 

9       2 

228  i  479 
119   250 

Machinery 

1 
1 

1 

1 
2 
1 

10 
21 
11 

Numerator  of  convergent  =  N.... 
Denominator  of  convergent  =  D. . 
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21       84 
We  have  gears  for  the  ratio  —  ^  — 
11       44 
1X84    • 

Distance  work  moves  = ^  0.47727  Inch. 

4X  44 
The  use  of  these  gears  introduces  an  error  of  0.0017  inch. 
It  we  need  a  closer  approximation,  we  will  again  try  to  find 
a  suitable  ratio  by  calculating  the  intermediate  convergents 
23  228 

between   —   and   .     In   making   this   calculation,    we   have 

12  119 

44    67 
the  values  presented  in  Table  V.    Either  of  the  ratios  — ,  — , 

23    35 

TABLE  V      VALVES  OF  INTERMEDIATE  CONVERGENTS  OBTAINED 
IN  SOLVING  PROBLEM  3 


k 

1 

2 

3 

4         5 

fi 

7 

8 

9 

Numerator     o  f 

1 

convergent   — 
X 

21 

23   44 

67 

90 

113    186 

159 

182   205   228 

Denominator  of 

convergent   = 

/) 

11 

12    23 

3,5 

47 

Sit     71 

83 

95    107    119 

Machinery 

182 
and  —  would  give  a  close  approximation,  but  each  would 
95 

182 

require   one   special   gear.      Selecting  as   the   nearest   ap- 

95 
proximation,  we  have,  making  T  =  2  in  Formula  (5) : 

2X91 
Distance  work  moves  = =  0.47894  inch. 

4X  95 
This  would  require  a  special  gear  with  95  teeth,  and  two 
turns  of  the  locking  disk. 
The  preceding  method  of 
finding  one  or  more  series  of 
fractions  intermediate  be- 
tween two  principal  con- 
vergents is  quite  simple,  and 
often  it  is  the  only  solution 
for  obtaining  a  .suitable 
ratio,  i.e..  a  ratio  for  which 
we  have  the  gears,  when  the 
principal  convergents  fail. 
If  this  method  does  not  give 
a  suitable  ratio,  it  will  at 
least  give  the  best  approxi- 
mation to  the  true  ratio, 
from  which  it  is  easy  to  de- 
termine what  special  gear, 
or  gears,  will  be  required. 

The  change  gears  of  the 
Brown  A  Sharpe  rack  cut- 
ting indexing  attachment 
were  selected  as  the  basis  of 
the  examples  presented  In 
this  article.  Those  who  are 
familiar  with  this  equipment 
will  know  that  an  index 
table  (reproduced  in  Table 
VI)  is  provldwl  that  gives 
the  newssary  change  gears 
for  cutting  all  standard 
pitches  for  which  the  attach- 
ment Is  adapted,  and  It  Is 
needless  to  say  that  no  me- 
chanic would  think  of  figur- 
ing out  the  change  gears 
which  are  given  In  this 
table.  The  use  of  cnntlnue<l 
fractions  Is  al.io  valuable 
for  rases  where  It  is  desired 
to  determine  the  number  of 
teeth  In  a  pair  of  gears  to 


give  a  certain  ratio,  where  the  numbers  of  teeth  in  the  gear 
and  pinion  must  be  within  certain  specified  limits.  In  gen- 
eral, continued  fractions  are  employed  to  obtain  approximate 
fractions,  the  values  of  which  are  very  close  to  the  value  of 
the  fraction  from  which  they  are  derived. 

•  *     * 

Prof.  James  F.  Kemp,  of  Columbia  University,  emphasized 
in  his  address  to  the  graduating  class  of  the  Michigan  College 
of  Mines  the  fact  that  the  mining  engineer  is  a  man  whose 
measure  of  responsibility  is  not  limited  to  engineering  work 
alone,  but  upon  whom,  in  a  remote  community,  the  welfare 
of  hundreds  or  thousands  of  families  often  depends.  As  an 
fxample  was  mentioned  Hjalmar  Lundbohm  at  Kiruna, 
Sweden,  who,  far  beyond  the  Arctic  Circle,  in  a  land  where 
under  ordinary  conditions  only  the  Laplanders,  with  their 
herds  of  reindeer,  could  eke  out  a  scanty  subsistence,  has 
built  up  a  community  of  from  8000  to  10,000  men,  women  and 
children.  Here  schools  of  the  very  best  character  have  been 
established,  comfortable  homes  have  been  built,  and  careful 
attention  has  been  given  to  all  matters  connected  with  the 
welfare  of  the  inhabitants,  much  of  which  is  due  to  the 
ability  and  the  generous  spirit  of  Mr.  Lundbohm;  hence, 
there  are  many  other  sides  to  the  mining  engineering  pro- 
fession than  ore  and  rocks,  concentration  and  smelting.  In 
more  than  any  other  branch  of  engineering  the  conditions 
under  which  the  workers  and  their  families  live  depend 
upon  those  in  charge  of  the  operations.  It  Is  of  vastly  more 
importance  to  a  mining  community  than  to  an  ordinary  town 
of  varied  industries  whether  the  men  in  power  are  con- 
siderate. Just  and  sjTnpathetie,  or  whether  they  are  un- 
scrupulous and  selfish. 

*  *     * 

The  specific  heat  of  steatite,  which  is  the  essential  in- 
gredient of  soapstone,  is  0.21. 
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A   STUDY   OF   BELT   DRIVES 

BY   MILES   SAMPSON* 

In  a  large  manufacturing  establishment  in  which  the  writer 
was  employed,  there  was  constant  trouble  with  large  belts 
which  were  found  to  wear  out  rapidly  and  to  require  constant 
attention  in  order  to  have  them  operate  at  a  reasonable  ef- 
ficiency.    Many  of  these  drives  had  been  designed  too  small 


mum  load  given  in  column  12  was  obtained  by  either  calcu- 
lation or  test.  Knowing  the  pulley  diameter  and  the  shaft 
speed,  the  speeds  tabulated  in  column  13  were  obtained  by 
direct  calculation.  The  results  in  column  14  are  calculated 
as  follows: 

S  XW 
Feet  per  minute,  per  inch  of  belt,  per  horsepower  = . 


H.P. 
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20 

for  economical  operation,  while  others  had  gradually  become 
overloaded  through  the  speeding  up  of  machinery,  the  intro- 
duction of  heavier  work  or  the  addition  of  new  machinery  in 
the  plant.  To  overcome  the  difficulty  and  to  determine  stand- 
ards for  future  reference  it  was  decided  to  make  an  indi- 
vidual study  of  each  belt  over  15  inches  in  width,  and  to  make 
a  careful  record  of  the  results  of  these  investigations.  The 
data  obtained  were  tabulated  on  the  form  which  is  presented 
herewith.  The  results  shown  in  columns  1  to  11  were  ob- 
tained by  direct  observation  and  measurement.     The  maxi- 


'  Address:     430  Manchester  St.,   Manchester,    N.   H. 


where  S  ^  actual  speed  of  belt  per  minute; 
W  =  width  of  belt  in  inches; 
H.P.  =  horsepower  transmitted  by   belt. 
The  results  obtained  by  this  calculation  show  the  speed  at 
which  a  belt  1  inch  in  width  and  transmitting  1  horsepower, 
would  be   loaded   equally   with  the  belt  under  consideration. 
Then  by  assuming  a  standard  speed  for  a  belt  in  the  particu- 
lar class  of  drive  under  consideration,  the  results  presented 
in  columns  15  to  20  are  obtained,  these  values  being  given  the 
arbitrary  name  "ratio  of  loading."     The  values  of  this  ratio 
were  obtained  as  follows: 
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Ratio   of   loading: 


Standard  speed  to  transmit  1  HP. 


Actual  speed  to  transmit  1  HP. 

With  the  data  obtained  from  these  Investigations  we  pro- 
ceeded to  establish  standards  suited  to  the  particular  require- 
ments of  our  own  plant.  These  standards  are  given  by  the 
following:  (1)  For  double  belts  5/16  to  3/8  inch  in  thickness, 
a  belt  1  inch  in  width  should  transmit  1  horsepower  when  run- 
ning at  a  speed  of  600  feet  per  minute.  (2)  For  triple  belts 
7/16  to  9/16  inch  in  thickness  a  belt  1  inch  In  width  should 
transmit  1  horsepower  when  running  at  450  feet  per  minute. 
(3)  A  speed  of  650  feet  per  minute  for  double  belts  and  500 
feet  per  minute  for  triple  belts  should  be  allowed  where  con- 
ditions are  bad,  i.e.,  for  drives  on  short  centers,  drives  in  hot 
or  dusty  rooms,  or  drives  where  the  belt  runs  over  small  pul- 
leys. (4)  A  speed  of  550  feet  per  minute  for  double  belts  and 
400  feet  per  minute  for  triple  belts  should  be  allowed  where 
the  conditions  are  exceptionally  good.  (5)  The  allowances 
given  under  heads  (3)  and  (4)  should  be  increased  or  de- 
creased, as  the  case  may  be,  where  the  conditions  are  excep- 
tionally good  or  particularly  bad. 

Having  established  these  standards,  a  simple  and  accurate 
method  of  figuring  problems  in  the  transmission  of  power  by 
belts  became  imperative;  and  after  giving  the  subject  some 
thought,  the  chart  which  accompanies  this  article  was  worked 
out  and  has  been  found  exceptionally  useful.  In  order  to  ex- 
plain its  use,  assume  that  the  number  of  revolutions  per 
minute  of  a  pulley  is  known  and  also  the  size  of  the  pulley. 
It  being  required  to  determine  the  belt  speed  in  feet  per 
minute.  The  vertical  line  through  the  given  number  of  revo 
lutions  per  minute  is  followed  to  the  diagonal  line  correspond- 
ing to  the  diameter  of  the  pulley  in  inches;  then  by  following 
the  horizontal  line  over  to  the  vertical  scale,  the  belt  speed 
In  feet  per  minute  is  obtained.  Having  proceeded  to  this 
point  and  knowing  the  horsepower  which  is  to  be  transmitted 
by  a  given  belt,  it  will  be  required  to  determine  the  necessary 
width  for  the  belt.  The  vertical  line  on  the  right-hand  side 
of  the  diagram,  running  through  the  power  at  any  required 
scale,  is  found  and  followed  up  to  the  horizontal  line  through 
the  belt  speed — which  was  previously  determined  from  the  dia- 
gram— and  the  intersection  of  these  two  lines  locates  the 
diagonal  which  gives  the  required  width  for  the  belt. 

By  way  of  conclusion  it  may  be  mentioned  that  in  making 
a  study  of  the  different  belts  in  our  factory,  some  belts  were 
discovered  which  were  carrying  as  much  as  100  per  cent  over- 
load, and  many  belts  were  found  to  be  overloaded  50  per  cent. 
Triple  belts  30  inches  in  width,  which  cost  as  much  as  $1200, 
were  found  to  have  been  worn  out  and  replaced  after  being 
In  service  for  only  four  or  five  years.  The  results  of  our  In- 
vestigation will  doubtless  help  to  prevent  such  unnecessary 
expenses  being  Incurred  In  the  future. 
•     •     * 

MINNEAPOLIS  INDUSTRIAL  EDUCATION  SURVEY 
For  the  purpose  of  determining  Just  what  kinds  of  in- 
dustrial education  will  best  meet  the  needs  of  her  present 
and  future  workers,  the  city  of  Minneapolis  has  begun  an 
exhaustive  analysis  of  both  her  trade  and  school  conditions, 
which  It  is  expected  will  take  about  seven  months  to  com- 
plete. In  the  analysis  which  is  being  made.  Industries  are 
reduced  to  occupations  and  occupations  to  operations.  The 
iDTestigatlon  seeks  to  find  (1)  to  what  extent  the  worker 
can  "get  on"  in  his  Job;  (2)  to  what  extent  the  city's  in- 
dustries may  give  special  training  which  thoy  do  not  now 
provide;  (3)  to  what  extent  the  schools  can  be  a  factor.  It 
Is  estimated  that  the  cost  of  the  survey  wlilrh  is  under  the 
direction  of  a  committee  from  the  National  Society  for  the 
Promotion  of  Industrial  Education  will  be  not  less  than 
$15,000.  The  findings  and  recommendations  will  furnish  the 
basis  for  a  large  part  of  the  diarusslon  at  the  annual  mert- 
Ing  of  the  National  Society,  which  will  hold  Its  next  conven- 
tion In  Minneapolis  In  January,  1916.  Out  of  the  findings  of 
this  survey  nnd  the  recommendations  which  will  come  as  a 
result  of  the  work,  Minneapolis  expects  to  develop  a  program 
of  vocational  education  which  will  put  It  In  the  fore  front  of 
American  cities  In  the  development  of  a  comprehensive  pro- 
gram nf  Industrial  education. 


ELECTRIC   SPEED   DRILL  FOR  RADIAL 
DRILLING   MACHINES 

It  is  a  matter  of  common  experience  to  find  machine  parts 
of  such  size  that  they  must  be  drilled  under  a  radial  drilling 
machine,  but  which  have  some  holes  that  are  too  small  to  be 
efficiently  drilled  with  the  speeds  available.  The  Lucas 
Machine  Tool  Co.,  Cleveland,  Ohio,  has  overcome  the  difficulty 
very  simply  and  effectively  with  an  electric  hand  drill  which 
has  been  converted  into  a  drill  speeder  attachment.  The 
part  to  be  drilled  under  the  radial  drilling  machine  is  handled 
in  the  usual  way  until  the  small  holes  are  reached  and  then 
the  main  spindle  is  stopped  and  an  electric  drill  Inserted  as 
shown  in  the  accompanying  illustration.  A  taper  tang  fitting 
the  spindle  socket  has  been  attached  to  the  electric  drill,  tak- 
ing the  place  of  the  handle.  The  tang  is  provided  with  an 
off-set  foot  so  as  to  bring  it  directly  in  line  with  the  electric 
drill  spindle. 

This  attachment  enables  the  operator  to  drill  small  holes 
rapidly,  and   saves  the  wear  and   tear  incident  to  driving  a 
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large  radial  at  top  speed.  The  regular  hand  feed  Is  used  for 
feeding  the  drill  to  the  work.  Electric  hand  drills  can  be 
used  thus  In  many  places  to  save  time  and  expense  in  drilling 
large  castings  which  must  be  done  under  radial  drilling  ma- 
chines not  provided  with  the  spindle  speeds  that  enable  them 
to  drive  small  drills  at  the  proper  drilling  speeds. 
•  *  • 
The  fiftieth  anniversary  of  the  Worcester  Polytechnic  In- 
stitute win  be  celebrated  June  6  to  June  10.  The  main  ex- 
ercises will  take  place  June  8  and  9.  It  Is  expected  that  on 
the  latter  day  President  Wilson,  who  was  the  commencement 
orator  twenty-five  years  ago.  will  be  present,  provided  the 
pressure  of  public  business  permits  him  to  leave  Washington 
at  that  time.  General  George  W.  Goethals  has  already  ac- 
cepted an  invitation  to  be  present  In  connection  with  the 
relebratlon,  there  will  be  a  special  meeting  of  the  American 
Society  of  Mechanical  Engineers  at  2.00  P.  M.,  June  9,  to  be 
held  at  the  works  of  the  Norton  Co.,  at  which  meeting  papers 
will  he  read  and  discussed. 
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PROCESS    AND    MACHINES    FOR    UNITING    SIMILAR    OB    DISSIMILAR    METALS    BY    PERCUSSIVE    ENGAGEMENT 

BY    DOUGLAS   T.    HAMILTON!: 


Tig.    1. 


Electric 


PERCUSSIVE 
electric  weld- 
ing which  is 
one  of  the  latest 
developments  i  n 
the  electric  weld- 
ing art,  was  orig- 
inated by  L.  W. 
Chubb  of  the 
W  estinghouse 
Electric  &  Mfg. 
Co.,  East  Pitts- 
burg, Pa.  During 
the  year  1905, 
while  Mr.  Chubb 
was  experiment- 
i  n  g  with  elec- 
trolytic condens- 
ers and  rectifiers 
in  the  research 
department  of 
this  company,  he 
noticed  that  the 
wires  could  be 
connected  to  the 
aluminum  plate 
by  the  condenser  spark  when  the  cells  were  discharged.  It 
was  also  noticed  that  copper  wires  could  be  attached  to 
aluminum  or  that  two  pieces  of  aluminum  could  be  joined  by 
the  condenser  spark.  The  joint  thus  made,  however,  was  not 
strong,  but  after  a  careful  consideration  of  the  results  of 
these  early  tests,  it  was  decided  to  try  out  this  method  of 
welding  with  a  greater  condenser  discharge. 

This  method  of  electric  welding  was  first  applied  to  the 
welding  of  aluminum,  because  this  metal  had  given  such 
trouble  in  soldering,  especially  when  joining 
small  wires.  With  the  substitution  of  alum- 
inum wire  for  copper  wire,  which  has  taken 
place  in  the  last  few  years,  the  need  for  a 
good  means  of  joining  aluminum  has  become 
urgent,  and  the  percussive  electric  method 
was  developed  primarily  for  this  purpose 
after  a  thorough  investigation  of  the 
methods  available.  In  addition  to  the  weld- 
ing of  wire,  several  other  special  applica- 
tions have  been  successfully  made,  so  that  a 
general  review  of  some  of  the  more  im- 
portant points  S'hould  be  of  interest.  Per- 
cussive electric  welding  differs  from  the  re- 
sistance method  chiefly  in  the  nature  of  the 
current  used.  For  resistance  electric  weld- 
ing, alternating  current  is  used,  whereas  for 
percussive  welding  direct  current  is  em- 
ployed. It  is  possible  to  weld  any  two 
metals,  whether  alike  or  different,  of  high 
or  low  melting  points  or  of  an  unequal 
thermal  conductivity.  With  aluminum,  the 
oxide  which  covers  the  surface  of  the  pieces 
being  welded  prevents  the  metals  from  flow- 
ing together  after  the  ends  have  been  melted 
in  the  usual  way.  Large  wires  and  rods  of 
aluminum  can  be  welded  by  melting  the 
metal  under  the  oxide  film  and  then  sud- 
denly pushing  the  ends  of  the  pieces 
together,  breaking  the  oxiide  film  and  allow- 

•  For  additional  information  on  electric  welding  see 
"Special  Electric  Butt-welding  Machines,*'  pablished  In 
the  May  number  of  MAcniNEBT,  and  other  articles  there 
referred   to. 

t  Illustrations  Figs.  1.  3,  5,  6,  7,  8,  9.  11,  12  and 
13  used  through  courtesy  of  "The  Electric  Journal." 

t  Associate  Editor  of  Machinert. 


ing  the  clean  metal  to  flow  together,  but  on  small  wire  this 
practice  is  not  feasible. 

Development  of  Percussive  Electric  W^elding'  Apparatus 

Following  up  the  experiments  made  in  1905,  Mr.  Chubb  de- 
signed a  condenser  giving  a  discharge  on  a  larger  scale,  and 
employing  the  same  principle  of  simultaneous  condenser  dis- 
charge and  percussive  engagement  that  had  been  used  in 
the  original  experiments.  During  the  test  and  development  of 
the  welding  apparatus,  however,  it  was  found  that  the  best 
results  depended  upon  several  variables,  such  as  the  con- 
denser capacity,  the  velocity  and  force  of  impact,  the  voltage 
and  the  resistance  and  induction  in  the  circuit.  The  first 
apparatus  consisted  of  two  hinged  arms  with  wire  grips  in 
their  ends.  Wires  placed  in  the  grips  were  connected  to  the 
terminals  of  a  charged  electrolytic  condenser.  Upon  being 
released,  these  arms  were  drawn  together  and  at  the  instant 
of  contact  of  the  wires,  the  explosive  condenser  discharged 
and  the  force  of  impact  welded  the  ends  together.  This  ap- 
paratus was  not  very  satisfactory,  as  it  did  not  allow  of  a 
separate  study  of  the  effect  of  the  variations  in  velocity, 
momentum,  kinetic  energy,  etc.  A  second  apparatus  similar 
in  construction  to  a  pile  driver  on  a  small  scale  was  then 
built.  This  was  provided  with  one  stationary  and  one  mov- 
able wire  grip  or  chuck.  In  this  apparatus  the  "forge  effect" 
and  velocity  could  be  varied  independently  by  a  separate  ad- 
justment of  the  length  of  drop  and  mass  of  the  moving  parts. 
Other  welding  tools  have  been  designed  in  which  springs 
have  been  used  to  shoot  the  wire  holders  together  hori- 
zontally, but  this  type  of  device  has  not  been  as  satisfactory 
as  the  "drop-hammer"  type. 

Construction  of  Percussive  Electric  Welding:  Apparatus 

A  percussive  electric  welding  device  of  the  portable  type 
is  shown  in  Figs.  1,  2  and  3.  Fig.  1  shows  this  device  set 
up  for  welding  a  copper  lead  wire  to  a  coil  of  aluminum  wire, 
and  Fig.  2  shows  plan  and  sectional  elevations  of  the  device. 


Front  Plan  and  Sectional  Elevation  of  Portable  Percussive  Eleutrio  Welding  Machixift 
and  its   Conneotions — Two  Types  of  Hacfainea  illustrated 
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Tig.    3.     Complete   Percussive   Electric    Welding    Outfit,    comprising 

Electric   Welding   Machine,    Rheost&t,    Electrolytic   Condenser 

and    Connections 

Referring  to  Fig.  2,  it  will  be  seen  that  this  machine  has  a 
base  A  carrying  two  parallel  uprights  B,  which  are  held 
together  at  the  top  by  stationary  head  C.  Sliding  on  these 
guides  5  is  a  carriage  or  head  D  which  carries  a  clamping 
chuck  for  holding  one  of  the  pieces  of  wire  to  be  welded. 

In  order  to  support  carriage  Z)  in  a  raised  position,  ad- 
justable trip  E  held  on  the  rod  F  is  provided.  Trip  E  con- 
tacts with  trip  G.  held  in  the  sliding  head  D.  and  is  insulated 
from  it.  Rod  F  is  so  located  in  its  bearings  that  it  can  be 
rotated  to  bring  trips  E  and  G  into  alignment  with  each 
other.  Both  trips  E  and  G  are  beveled,  enabling  carriage  D 
to  be  raised,  but  not  lowered  until  trip  E  is  released  by  a 
slight  rotative  movement  of  the  rod  F,  which  is  again  re- 
turned to  its  operative  position  by  means  of  spring  H.  The 
wires  /  and  .7  (o  be  welded  are  held  in  chucks  K  and  L. 
Clamping  chuck  L  has  the  general  form  of  a  spool  or  flanged 
cylinder,  and  is  split  longitudinally  into  two  parts 
which  are  grooved  to  receive  one  of  the  wires  to  be 
welded.  The  chuck  is  mounted  in  a  slot  in  the  base 
of  the  machine  and  is  held  in  position  and  also  caused 
to  grip  the  wire  by  a  thumb-nut.  The  clamping 
chuck  K  is  similar  to  L.  and  is  held  in  the  same  man- 
ner. The  other  wire  /  to  be  welded  is  conducted 
down  through  the  top  cap  of  the  machine  as  illus- 
trated, passing  through  an  insulating  bushing. 

The  electrical  energy  (see  FIga.  2  and  3)  is  sup- 
plied from  a  generator  M,  or  any  source  of  direct  cur- 
rent, which  charges  the  electrolytic  condenser  X. 
There  Is  a  high  resistance  T  in  the  circuit,  and  the 
condenser  charge  can  be  varied  by  resistors  T  and  V. 
In  operation,  the  pieces  of  wire  /  and  J  to  be  welded 
are  secured  In  the  chucks  K  and  /,  so  as  to  project 
out  from  the  chuck  for  a  short  distance.  The  carriage 
D  Is  then  raised  to  the  desired  height,  which  Is  de- 
termlne<l  by  the  setting  of  the  trip  /■,'.  The  position 
of  trip  E  Is  governed  by  the  diameter  and  com- 
position of  the  wire  to  be  welded.  After  the  wire  has 
been  clamped  In  position  and  trip  E  properly  set, 
switch  O  Is  opened  to  permit  generator  M  to  charge 
condenser  N.  Trip  E  Is  then  released  from  trip  O. 
allowing  the  carriage  to  drop  and  carry  the  end  of 
the  wire  /  Into  percussive  engagement  with  the  end 


of  wire  J.  At  the  instant  of  contact,  the  condenser  y  is  dis- 
charged, and  the  energy  thus  concentrated  at  the  point  of 
contact  is  sufficiently  great  to  produce  a  perfect  weld  between 
the  wires.  The  weld  is  then  complete,  and  after  being  re- 
moved from  the  machine  the  wire  will  be  found  to  have  the 
same  strength  at  the  joint  as  anywhere  else. 

A  percussive  electric  welding  machine  embodying  the  gen- 
eral principles  just  described,  but  of  slightly  different  con- 
struction, is  shown  to  the  right  of  Fig.  2.  In  this  machine 
the  tripping  mechanism  is  guided  by  two  rods  instead  of  one. 
and  it  is  also  provided  with  a  different  type  of  work-holding 
chuck,  which  is  shaped  similarly  to  that  used  on  a  screw 
machine  and  is  also  split  to  allow  for  expansion  and  con- 
traction. The  chuck  body  is  tapered  to  fit  into  a  corre- 
spondingly shaped  hole  in  the  base  and  sliding  head  of  the 
machine,  and  is  tightened  on  the  work  by  means  of  nuts 
P  and  Q.  The  jaws  of  these  chucks  may  be  threaded  as  shown 
at  R  to  adapt  them  to  receive  small  screws  if  desired.  By 
supporting  a  small  screw  in  this  manner  in  the  chuck  and 
holding  a  section  of  platinum  wire  in  the  upper  chuck,  the 
screw  may  be  easily  provided  with  a  platinum  tip.  Each 
oi  the  chucks  has  a  pin  projection  which  engages  a  notch  in 
the  holder  for  the  purpose  of  preventing  the  chuck  from  rotat- 
ing when  the  nut  is  being  tightened. 

Description  of  Percussive  Electric  Welding:  Process 

The  action  that  takes  place  when  the  wires  are  percussively 
engaged  covers  such  a  short  period  of  time  that  it  is  prac- 
tically impossible  to  see  it  with  the  naked  eye.  The  only 
possible  way  of  analyzing  the  action  is  to  consider  it  from 
a  theoretical  standpoint.  From  careful  observation  of  a 
large  number  of  welds  and  the  study  of  oscillogram  records, 
the  theoretical  action  that  takes  place  between  the  engaging 
terminals  of  the  rods  to  be  welded  has  been  graphically  set 
forth  as  shown  in  Fig.  4.  At  A  the  wires  to  be  joined  are 
shown  close  together  as  they  appear  when  approa(;hing  each 
other.  It  will  be  noticed  here  that  the  ends  of  the  wire  have 
been  provided  with  chisel-shaped  edges,  arranged  at  right 
angles  to  each  other.  This  is  done  so  that  the  first  engage- 
ment between  the  two  wires  is  at  a  small  point.  These 
chisel-shaped  edges  require  no  particular  care  in  making, 
and  in  fact  the  thin  edge  usually  produced  when  wires  or 
rods  are  cut  off  with  an  ordinary  pair  of  pliers  or  shearing 
device  is  satisfactory. 

At  the  instant  of  contact  B.  the  voltage  of  the  circuit  falls 
away  as  shown  by  the  curve  a.  The  current  and  power,  on 
the  other  hand,  increase  rapidly  as  indicated  by  curves  B  and 
c.  In  this  particular  case,  the  voltage  drops  from  approxi- 
mately 207  volts  to  160  volts  in  0.0001  second  and  reaches 
zero  at  the  end  of  0.00035  second.  The  power  expended  In 
the  circuit  rises  from  zero^to  23,000  watts  In  0.0001  second. 


rtr   4.     OsclUorram    Chart   lllnatratlnr    Powe 
taken    for    makinc    Flrrtrlr    Wold«    hr    P.r 


iumed    and   Tlr 
rt>    Enr«ir«ment 


June,  1915 


MACHINERY 


809 


Aium'muTTn 


Tig.   5.     Microphotograph   of   Copper  and   Aluminum   Wire   electrically 
welded  showing  Intermingling  of  Metals — magnified   850  Times 

and  then  almost  as  suddenly  decreases  crossing  the  zero  line 
with  the  voltage.  The  weld  in  this  case  is  completed  elec- 
trically, that  is,  so  far  as  a  perfect  junction  of  the  two  metals 
is  concerned,  in  0.0012  second,  although  the  upsetting  action 
still  continues  to  forge  the  metals  together  until  the  upper 
chuck  is  brought  to  rest.  Although  23  kilowatts  is  being 
dissipated  between  the  ends  of  the  wire  at  a  certain  instant, 
the  total  energy  used  at  the  weld  is  only  0.00000123  kilowatt 
hour,  or  enough  to  light  an  ordinary  50-watt  16-candlepower 
lamp  "for  0.09  second.  The  cost  of  this  amount  of  energy  at 
ten  cents  per  kilowatt  hour  would  be  twelve-millionths  of  a 
cent.  Referring  to  Fig.  4,  it  will  be  noticed  that  the  watt 
curve  c  is  oscillatory  and  that  the  negative  value  would  in- 
dicate a  return  of  stored  energy.  Such  an  action  would  be 
impossible  from  a  metallic  arc,  but  can  be  explained  by  the 
fact  that  the  voltage  was  measured  above  and  below  instead 
of  between  the  wire  .chucks,  so  that  the  storage  and  return  of 
energy  is  from  the  magnetic  flux  produced  in  the  steel  chuck 
set  up  by  the  current  of  500  amperes  flowing  through  them. 
The  time  between  the  first  contact  and  the  finished  weld 
is  of  such  short  duration  that  the  exact  action  cannot  be 
recorded,  but  is  supposed  to  be  about  as  shown  in  Fig.  4. 
At  A  the  wires  are  approaching  each  other  at  a  velocity  of 
about  65  to  200  centimeters  per  second  (25.59  to  78.74  inches). 
At  B  the  first   contact   is   made,   at   which   time  the  current 


Fig.    6. 


Weld- 


begins  to  build  up  and  heat  the  small  section  of  metal  carry- 
ing the  current.  At  C  the  ends  of  the  wire  have  separated, 
not  by  any  appreciable  retarding  or  reversing  of  the  motion 
of  the  upper  wire  but  by  the  melting  and  vaporizing  of  the 
metal  which  first  came  into  contact.  At  D  the  wire  chucks 
are  closer  together,  but  the  arc  is  still  burning  between  the 
wires.  At  E  the  second  contact  has  been  made,  the  arc  ex- 
tinguished and  the  upsetting  of  the  metal  has  begun.  At  F 
the  complete  weld  is  shown  after  the  upper  chuck  has  come 
to  rest  and  the  upsetting  is  completed. 

The  generation  of  heat  is  so  localized,  so  sudden,  and  so 
intense  that  there  is  no  time  for  unequal  heat  conduction 
through  the  shanks  of  the  wire,  and  the  ends  will  be  melted 
and  even  vaporized  whether  the  melting  point  of  the  metal 
is  high  or  low.  For  this  reason  various  metals  and  alloys 
can  be  welded  together  independently  of  their  electrical  re- 
sistance, melting  point  or  heat  conductance.  All  the  com- 
binations of  metals  or  alloys  that  have  been  tried  will  weld 
together,  but  the  joints  will  not  be  permanent  with  such 
combinations  as  aluminum  and  tin  or  lead  and  iron. 
Interesting:  Phenomena  in  Percussive  Electric  Welding  of  Metals 

Although  the  action  of  percussive  welding  is  complex,  as 
indicated  by  the  chart,  Fig.  4,  it  is  not  necessary  to  construct 
the  welding  apparatus  or  to  adjust  its  parts  with  more  than 
an  ordinary  degree  of  accuracy.    Furthermore,  it  is  not  neces- 


Fig.    7.     Microphotograph    of    a    Copper-silver    Joint    showing    Shar; 
Line  of  Demarkation  at  Point  of  Weld — magnified   1000  Times 
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sary  to  be  very  careful  about  determining  the  capacity  of  the 
condenser,  the  voltage  of  the  charging  circuit,  or  the  in- 
ductance of  the  welding  circuit.  As  an  example,  perfect  welds 
have  been  made  on  the  first  trial  between  such  metals  as  tin 
and  platinum,  platinum  and  nickel,  and  copper  and  aluminum, 
without  special  precautions,  calculations  or  adjustments. 
While  the  machine  is  relatively  light,  a  sufficient  compres- 
sion is  obtained  to  forge  the  terminals  of  the  metals  to  be 
welded,  and  by  the  use  of  a  condenser  of  suitable  design  and 
capacity  a  suflBciently  intense  heat  is  supplied  for  a  fraction 
of  a  second  to  melt  the  engaging  surfaces  and  weld  such 
metals  as  platinum  and  tin  without  injury  to  either  metal. 

It  Is  believed  that  such  a  tremendous  amount  of  energy 
relative  to  the  size  of  the  conductors  not  only  fuses  the  en- 
gaging surfaces  but  vaporizes  them,  producing  a  small  ex- 
plosion and  actually  separating  the  solid  portion  of  the  wires 
for  an  instant  as  shown  at  C  in  Fig.  4.  At  this  stage  of  the 
welding  action  the  terminals  of  the  wire  being  welded  are 
surrounded  by  a  metal  vapor.  That  this  is  true  is  abundantly 
proved  by  deposits  of  metal  particles  found  on  the  chucks  of 
the  welding  machine  after  a  number  of  welding  operations 
have  been  performed.  It  is  believed  that  metal  vapor  sur- 
rounds the  terminals  before  they  are  brought  into  permanent 
engagement,  and  that  this  is  one  of  the  reasons  why  success- 
ful joints  have  been  secured  between  such  unlike  metals  as 
aluminum  and  copper  and  between  two  aluminum  conductors, 
the  surfaces  of  which  become  oxidized  with  extreme  rapidity 
when  exposed  to  the  air  under  ordinary  welding  conditions. 
It  Is  thought  that  the  small  explosion  previously  referred  to 
actually  blows  out  a  certain  portion  of  the  terminals  in  the 
form  of  vapor  and  consumes  such  a  short  time  that  the  me- 
chanical energy  produced  by  the  dropping  of  the  chucks  Is 
still  effective  In  welding  the  "wetted"  terminals.  The 
terminals  are  not  permitted  to  cool  after  the  explosion  and 
previous  to  their  percussive  engagement  because  the  current 
In  the  welding  circuit  a.i  Indicated  by  the  curve  b,  does  not 
die  out  Immediately,  but  continues  to  oscillate  for  several 
thousandths  of  a  second. 

Nature  of  the  Work  Produced  by  Percussion  Weldtngr 
It  has  been  found  that  on  account  of  the  intense  hent  that 
can  be  concentrated  at  ihf  dwtlred  point  for  a  short  period  of 
timf  the  electric  percu.t.iivc  method  Is  particularly  clTectlve  In 
making  a  satisfactory  joint.  The  effrct  of  the  concentration 
of  energy  referred  to  on  an  aluminum  wire  Is  to  vaporize  a 
small  quantity  of  the  aluminum  on  the  engaging  surfaces, 
thereby  blowing  out  laternlly  In  all  directions  the  vaporized 
materinl.  and  currying  off.  or  at  len.it  breaking  up.  the  oxide 
nim  which  has  hitherto  prevented  the  welding  of  aluminum 
successfully.     In   the   welding  of  copper  to  aluminum  by  the 


percussive  method  it  would  be  expected  that  the  joint  would 
be  unsatisfactory,  owing  to  the  fact  that  certain  combinations 
of  these  metals  form  a  brittle  alloy.  This,  however.  Is  not 
the  case,  as  welds  between  these  two  metals  are  so  ductile 
that  they  may  be  worked  in  a  die,  forged  or  rolled  into  thin 
foil.  Any  alloy  that  is  formed  at  the  junction  of  the  aluminum 
and  copper  wires  must  range  from  100  per  cent  copper  on 
one  side  to  100  per  cent  aluminum  on  the  other,  but  possibly 
the  brittle  combinations  are  so  thin  that  the  joint  as  a  whole 
is  flexible  and  ductile.  The  possibility  of  making  satisfactory 
joints  between  aluminum  and  copper  is  of  great  commercial 
importance,  as  copper  feed  wires  which  solder  easily  can  be 
welded  to  aluminum  coils.  It  was  thought  at  first  that  a 
diffusion  of  the  two  metals  in  service  would  result  in  a  brittle, 
joint,  but  tests  show  that  after  four  years  the  joint  is  ap- 
parently as  strong  and  ductile  as  when  first  made.  Similar 
ductility  has  been  noted  in  almost  every  combination  of  metals 
when  first  welded,  but  diffusion,  disintegration  and  loss  of 
ductility  eventually  result  in  such  welds  as  silver  to  tin  or 
aluminum  to  tin;  the  welds  are  effected  by  what  is  known  in 
the  trade  as  "tin  disease"  or  "tin-pest" — a  disintegration  of 
the  molecules. 

Metals  which  are  either  hardened  or  softened  with  heat 
and  sudden  cooling  can  be  welded  together  without  appreci- 
able change  in  the  physical  properties  of  the  material.  Tem- 
pered spring  steel  wire  welded  and  reduced  to  uniform  di- 
ameter and  tested  has  shown  equal  or  greater  strength  at  or 
near  the  weld  without  any  noticeable  change  in  temper. 
Metals  such  as  hard  drawn  copper,  silver,  aluminum,  etc.,  can 
be  welded  without  causing  any  local  annealing,  and  these 
metals,  as  well  as  soft  steel,  can  be  welded  together  without 
detrimental  local  hardening.  In  welding  unlike  metals  by 
the  ordinary  method  of  electric  welding  a  brittle  alloy  is  some- 
times formed  between  the  joints  of  the  metal.  In  percussion 
welding  this  is  not  the  case,  as  the  energy  and  heat  are  so 
concentrated,  and  continue  for  such  a  short  interval,  that 
there  is  no  appreciable  flowing  of  one  metal  into  the  other, 
the  line  of  demarkation  being  very  sharp,  even  when  the 
welded  pieces  are  rolled  out  into  a  thin  sheet  or  foil.  If  a 
film  of  alloy  is  produced  at  the  joint,  the  film  is  so  thin  that 
it  is  flexible.  This  is  true  of  various  combinations  of  metals, 
as  will  be  described  later. 

Explanation  of  Supposed  Lack  of  Change  in  Molecular  Structure 
in  Parts  Electro-Percussively  Welded 

Several  explanations  are  given  for  the  mechanical  proper- 
ties of  various  metals  before  and  after  welding;  some  of  these 
are:  First,  such  a  sudden  heating  and  cooling  may  not  allow 
change  in  molecular  structure;  second,  with  hard  steel,  the 
heated  metal  at  the  weld  is  so  suddenly  cooled  by  conduction 
of  heat  into  the  adjacent  cold  metal  that  it  is  again  hardened ; 
third,  with  hard  copper,  silver,  aluminum,  etc..  the  beating 
and  sudden  cooling  would  ordinarily  soften  the  metal,  but 
the  cold  upsetting  of  the  blow  In  welding  possibly  hardens  it 
again;  fourth,  the  metal  is  subjected  to  the  sudden  heating 
and  cooling  so  that  it  may  be  hardened  or  annealed  (depend- 
ing upon  the  characteristics  of  the  material  welded),  but  the 
amount  of  material  affected  may  be  too  small  to  be  detected. 
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Tig,    11.     Examples    of    Aluminum-Copper    Welds    on   Wire 
manipulated  to  show  Ductility  and  Malleability  of  Weld 

As  an  example,  in  welding  No.  18  (0.043  inch  diameter) 
hard-drawn  aluminum  wire,  0.00123  watt-hour  or  1.06  small 
calories  are  dissipated  at  the  weld.  Assuming  that  none  of 
the  energy  is  lost  in  noise,  radiation  or  metallic  vapor  and 
that  one-half  of  the  total  is  propagated  in  a  heat  wave  in  each 
direction  along  the  wire,  it  can  be  shown  mathematically  that 
an  annealing  temperature  will  not  be  reached  more  than  0.05 
millimeter  (0.002  inch)  from  the  weld.  The  total  amount  of 
metal  softened  would  be  a  disk  0.1  millimeter  (0.0039  inch) 
long  and  1.02  millimeter  (0.0403  inch)  in  diameter.  A  soft 
insertion  of  such  proportions  could  hardly  be  detected. 

In  welds  between  some  metals  diffusion  takes  place,  but  in 
any  of  the  useful  combinations  the  change  is  too  slight  to 
affect  the  ductility  of  the  weld.  The  welds,  as  a  rule,  show 
only  a  sharp  dividing  line  between  the  metals,  but  there  is 
often  an  intermingling  of  the  two  at  or  near  the  center  for 
a  short  dis.tance.  Figs.  5  and  6  show  a  new  weld  and  a  three- 
year  old  weld  between  aluminum  and  copper.  The  microphoto- 
graphs,  which  are  enlarged  850  times,  were  taken  at  the  ir- 
regular point  in  the  weld;  elsewhere  the  line  of  division  is 
sharp  and  rather  straight.  In  addition  to  the  small  irregu- 
larity of  the  dividing  line,  some  spots  of  bright  material, 
possibly  aluminumncopper  alloy,  are  present  at  this  point, 
but  do  not  appear  at  other  points  in  the  weld.  Both  of  these 
welds  are  so  malleable  that  they  are  capable  of  being  rolled 
into  thin  foil.  "Wire  having  such  welds  was  used  in  actual 
service  at  a  temperature  over  100  degrees  C.  (212  degrees  F.) 
carrying  a  heavy  direct  current,  and  failed  to  show  sufficient 
diffusion  to  affect  its  mechanical  properties.  The  heating 
current  was  maintained  for  weeks  and  tests  were  made  with 
the  current  flowing  in  both  directions.  At  higher  tempera- 
tures (red  heat)  there  was  a  rapid  diffusion  of  the  metals, 
and  in  a  few  minutes  the  metals  were  diffused  for  a  distance 
of  two  or  three  inches.  A  percussive  electric  weld  offers  a 
very  convenient  specimen  for  the  study  of  the  diffusion  of  dif- 
ferent metals  at  different  temperatures  and  under  various 
conditions.  The  microphotographs  Figs.  7  and  8  show  copper- 
silver  and  copper-platinum  welds,  respectively.  Both  of  these 
welds  show  a  sharp  dividing  line  when  enlarged  to  1000 
diameters.     The  weld,  Fig.  8,  is  three  years  old. 

It  has  been  found  that  the  electrical  resistance  of  two 
wires  welded  together  is  not  appreciably  increased  by  the 
small  film  of  high  resistance  alloy  at  the  joint  formed  in 
welding.  Tests  on  eighty-five  alternate  pieces  of  aluminum 
and  copper  wire  Joined  with  eighty-four  welds,  making  a  total 
length  of  23.5  centimeters  (9.254  inches)  showed  an  increase 
of  0.56  per  cent  in  resistance  in  three  years.  This  test  was 
made  to  determine  whether  or  not  diffusion  at  the  joints 
would  occur.  The  increase  is  small  and  may  be  due  to  a 
change  in  the  joints,  or  error  in  observation  or  oxidization. 
This  sample  was  recently  rolled  and  showed  no  change  in 
malleability. 

Metals  that  can  be  Electro-Percussively  Welded 

Thus  far,  no  difficulty  has  been  experienced  in  welding 
together  any  metal  or  alloys  of  metals,  nor  in  fact,  any  com- 
bination of  metals  or  alloys.     The  following  are  a  few  of  the 


combinations  that  have  been  welded.  Tin  to  aluminum,  cop- 
per and  platinum;  lead  to  tin;  tin  to  platinum;  tin  to  copper; 
nickel  to  platinum;  steel  of  various  alloys  and  carbon  con- 
tents. The  chief  advantage  of  the  electro-percussive  method 
of  welding  at  present  is  in  the  uniting  of  copper  and  alum- 
inum, since  it  is  almost  impossible  to  make  this  weld  with 
the  other  well-known  methods,  and  when  made  by  the  re- 
sistance method  the  joints  are  as  brittle  as  glass.  Another 
interesting  feature  of  the  joint  made  in  wires  of  different 
materials  by  percussion  welding  is  the  fact  that  the  metal  is 
just  as  ductile  at  the  weld  as  it  is  any  other  place  along  the 
surface.  Fig.  9  shows  various  combinations  of  metals  that 
have  been  electro-percussively  welded.  At  A  is  shown  a  piece 
of  aluminum  wire  welded  to  a  piece  of  copper  and  subse- 
quently reduced  by  drawing  the  wire  through  a  die.  It  will  be 
noticed  that  the  aluminum  wire  has  "disintegrated"  to  a 
certain  extent  at  the  joint  but  is  still  firm.  This  wire  has 
been  magnified  eighteen  times.  At  B  is  shown  a  joint  of  cop- 
per to  copper  with  a  slight  flash.  When  this  flash  is  re- 
moved it  will  be  possible  to  draw  out  the  wire  without  show- 
ing any  change  in  shape  or  reduction  in  diameter  at  the 
joint.  The  reason  for  this  is  assumed  to  be  that  the  action 
of  welding  is  of  such  a  nature  that  the  fused  or  volatilized 
metal  is  completely  expelled  and  the  cold  metals  come  together 
to  form  the  joint  with  a  very  thin  film  between  them.  At  C 
is  shown  a  piece  of  copper  wire  welded  to  nickel.  Upon  look- 
ing closely  at  this  illustration  it  will  be  noticed  that  when 
the  wire  was  drawn  out  there  was  practically  no  difference 
in  diameter  at  the  joint  between  the  copper  and  nickel 
wire.     This  has  been  magnified  eighteen  times. 

Examples  of  Electro-Percussive  Welding- 
While  the  development  of  this  method  of  electric  welding 
was  brought  about  primarily  to  secure  successful  joints  be- 
tween aluminum  and  copper  wires,  it  is  evident  that  it 
possesses  wide  application.  Metals  varying  widely  in  char- 
acteristics, such  as  platinum  and  tin,  may  easily  be  welded, 
from  which  it  follows  that  almost  any  metal  can  be  joined 
where  the  joint  is  within  the  capacity  of  the  machine.  The 
apparatus  up  to  this  time  has  only  been  made  for  welding 
wires  0.072  inch  in  diameter  and  smaller,  but  there  is  no 
reason  why,  with  a  larger  machine  and  suitable  apparatus, 
wires  much  larger  than  this  could  not  be  welded  as  well  as 
other  classes  of  work.  Sufficient  experimenting  has  been 
done  to  show  that  the  welding  of  wires  to  plates  or  blocks  can 
be  successfully  accomplished.  Fig.  10  shows  two  examples 
along  this  line.  At  B  a  piece  of  1/32-inch  copper  wire  has 
been  electrically  butt-welded  to  a  piece  of  copper  3/16  inch 
thick;  whereas  at  A  a  piece  of  1/32-inch  copper  wire  has 
been  butt-welded  to  a  piece  of  1/32-inch  sheet  brass.  In  the 
ordinary  method  of  electric  welding,  it  would  be  practically 
impossible  to  join  these  two  pieces  for  the  simple  reason  that 
the  area  of  one  is  so  much  greater  than  the  other  that  the 
wire  would  fuse  and  melt  away  before  any  perfect  junction 
could  be  secured.  By  means  of  percussive  welding,  this  opera- 
tion is  comparatively  simple  and  a  joint  is  made  that  is  as 
homogeneous  and  strong  as  the  metal  itself. 

In  order  to  determine  just  what  effect  manipulation  of  the 
stock  would  have  on  the  welded  section,  copper  and  aluminum 
wires,  as  shown  in  Fig.  11,  have  been  welded,  drawn  and 
rolled.  The  first  view  shows  copper  and  aluminum  wires 
welded  together;  in  the  second  view  these  two  pieces  of  wire 
have    been    reduced    in    diameter   by    drawing;    in    the   third 


Fig.   12.     Sample  of  Aluminum  Wire  welded  and  drawn  through 
Die    without   Disintegration   at   Joint 
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Fig.    18.     Method  of  splicing  Aluminum   Cables 
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view  the  wire  has  been  rolled  out  lengthwise;  and  in  the 
fourth  view  a  section  of  this  wire  is  shown  rolled  out  side- 
ways. A  study  of  these  metals  under  different  manipulating 
processes  is  interesting.  It  will  be  noticed  in  the  first  view 
that  the  joint  is  almost  straight  across  the  wire,  but  after 
drawing,  the  aluminum  wire,  which  is  slightly  softer  than 
the  copper  wire,  has  been  reduced  a  little  at  the  joint,  and 
the  copper  wire  has  overlapped  the  aluminum  wire  in  one 
place.  This  same  condition  is  shown  in  the  third  view  where 
the  copper  has  rolled  into  the  aluminum.  Probably  the  most 
interesting  condition  is  shown  in  the  fourth  view  where  the 
wire  has  been  rolled  sideways.  Here  it  will  be  seen  that  the 
line  of  demarkation  between  the  aluminum  and  the  copper 
wire  is  extremely  sharp  and  that  it  is  practically  straight 
across  the  section,  showing  that  the  two  metals  came  together 
when  practically  in  a  cold  state  and  that  the  iilm  of  fused 
metal  between  them  must  have  been  extremely  thin. 

In  order  to  show  the  ductility  of  metals  when  percus- 
Sively  welded,  two  pieces  of  aluminum  wire  were  joined  as 
shown  in  Fig.  12.  This  piece  of  aluminum  wire,  which  was 
0.0641  inch  in  diameter  after  welding,  was  then  drawn  down 
to  O.OSfi  inch  in  diameter  through  a  wire  die.  The  point  at 
which  the  weld  was  made  could  not  be  determined  even 
under  a  microscope,  which  showed  that  there  was  no  physical 
change  in  the  wire  due  to  welding  and  that  as  far  as  ductility 
was  concerned  the  metal  was  just  as  ductile  at  the  weld  as 
it  was  any  other  place  along  the  section.  Another  interest- 
ing use  of  this  art  is  shown  in  Fig.  13.  This  illustrates  a 
method  of  splicing  aluminum  cables.  This  is  done  by  welding 
a  short  length  of  copper  to  each  strand  of  the  aluminum 
cable,  and  then  twisting  or  wrapping  the  copper  wire  around 
the  joint,  and  soldering  the  ends.  After  the  joint  is  soldered, 
an  aluminum  tube  is  placed  over  the  joints  to  prevent  any 
electrolytic  action  between  the  copper  and  aluminum  wires. 

There  are  also  many  uses  of  the  electro-percussive  method, 
especially  in  the  jewelry  trade,  where  it  can  be  employed  for 
joining  platinum  without  showing  any  solder  line;  welding 
sterling  tips  to  table  forks  without  annealing;  welding  pins 
to  badges;  and  many  other  similar  applications.  The  attach- 
ing of  contact  points  of  platinum,  tungsten,  silver,  etc.,  for 
various  electrical  purposes  is  also  readily  accomplished. 
•     •     * 

A   SIMPLE   MAGAZINE   ATTACHMENT 

BY  E    WHITNEY 

A  magazine  for  automatic  screw  machines  consisting  of  a 
rod,  a  tube  and  a  special  feed  finger  is  described  in  the  fol- 
lowing. In  order  that  automatic  screw  machines  may  some- 
times handle  a  larger  diameter  of  stock  than  usual,  the 
spindle  tube  is  removed  and  a  feed  finger  A  is  constructed, 
as  shown  in  Fig.  1.  This  feed  finger  is  used  backward  and 
Is  located  outside  the  spindle  instead  of  inside.  The  groove  B 
is  provided  to  receive  the  latch  key  which  is  regularly  latched 
in  the  back  of  the  spindle  tube.  This  style  of  feed  finger  af- 
fords a  practical  means  of  automatically  handling  washers 
of  the  form  shown  at  C.  and  similar  parts  on  which  it  is  re- 
quired to  have  a  second  operation  performed.  In  the  case  of 
the  washers  C,  the  second  operation  for  which  the  magazine 
is  used  consists  of  countersinking  them  as  shown  by  the 
dotted  lines.  The  magazine  con.slsts  of  the  rod  D  which  is 
loaded  with  washers  and  inserted  in  the  spindle.  As  many 
washers  may  be  carried  in  one  loading  as  will  (111  the  spindle 
and  feed  finger.  The  tube  E  Is  used  as  a  "shover"  to  push  the 
washers  Into  the  chuck,  and  after  one  washer  has  been 
finished,  the  next  one  coming  Into  place  will  eject  it  as  shown 
In   Fig.  2.     It  will  be  necessary,  of  course,  to  keep  the  rod 
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Fig.    2.     Ho 


the  Work   is   ejected  from  the   Chuck,   and  Heans  of 
holding  the   "Shover"   Tube  Stationary 


immovable,   and   this   can   easily  be   done  by   making  use  of 
one  of  the  stands  provided  for  supporting  the  stock. 

The  question  may  arise  as  to  how  the  tube  E  Is  held 
stationary  while  the  feed  finger  slides  back  over  it  the  dis- 
tance required  tor  feeding  out  a  new  piece.  In  ordinary  work, 
the  chuck  grips  the  end  of  the  bar  while  the  feed  finger 
slides  over  it,  but,  when  using  the  feed  finger  shown  In  Fig. 
1  for  short  bars  or  for  magazine  purposes,  a  special  clutch  de- 
vice is  required.  The  simplest  means  of  providing  for  this  Is 
to  fasten  a  collar  to  the  stock  as  shown  in  Fig.  2;  this 
collar  has  a  ball  bearing,  the  inside  of  which  is  fastened  to 
the  stock  with  a  set-screw,  while  the  outside  carries  the  pawl 
which  engages  in  the  rack.     This  rack   is  carried  by  a  rod 


mounted  to  the  stock  supporting  stands.  Another  method  of 
supporting  the  stock  while  the  feed  finger  is  taking  hold  is 
shown  in  Fig.  3.  Clutch  fingers  0  are  held  against  the  stock 
by  the  coiled  springs,  and  these  fingers  are  set  ahead  of  the 
center  so  that  the  stock  will  slide  freely  in  one  direction  and 
be  prevented  from  sliding  in  the  opposite  direction.  The 
method  of  using  this  device  for  stock  was  to  use  up  all  the  10- 
foot  bars  as  far  as  possible,  after  which  the  clutch  was  at- 
tached for  the  short  bars.  At  //  is  seen  a  cap  which,  engag- 
ing the  ends  of  the  fingers  /,  will  release  the  clutch  fingers 
the  moment  the  last  piece  has  ben  c\it  off  from  the  bar.  This 
prevents  unnecessary  wear  on  the  fee<i  fingers. 


0        0 
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Fig.  4  shows  another  device  which  Is  used  for  the  same 
purpose.  Many  small  shops  will  find  It  convenient  In  per- 
forming light  operations  on  steel  and  brass  stock  over  1  Inch 
in  diameter  on  the  No.  2  Brown  &  Sharpe  machines,  and  up  to 
7/lfi  Inch  diameter  on  the  No.  00  machine  made  by  the  same 
rompony.  On  the  device  shown  In  Fig.  4,  four  balls  are  used 
as  n  clutch.  It  will  be  noticed  that  these  balls  are  carried  In 
small  pockets  In  the  tube  J  so  that  the  colled  spring  will  keep 
the  balls  in  contact  with  the  tapered  Interior  of  the  cap  K 
The  balls  will  prevent  the  shoving-rod  from  sliding  in  the 
direction  of  the  arrow,  hut  will  allow  the  feed  finger  to  move 
It  In  the  opposite  direction.  Hy  pushing  the  knob  L,  the 
clutch  may  be  released  so  that  the  rod  can  be  moved  by  hand. 
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TOOLING    AND    METHOD    OF    OPERATION    AS    APPLIED    TO    THE    CONRADSON    MULTIPLE-SPINDLE    AUTOMATIC 


THE  Conradson 
multiple-spin- 
dle automatic, 
which  is  built  by  the 
Giddings  &  Lewis 
Mfg.  Co.,  Fond  du 
Lac,  Wis.,  is  well 
adapted  tor  handling 
those  classes  of  work 
which  require  a  suc- 
cession of  operations 
to  complete  them. 
The  machining  of  fly- 
wheels is  a  case  in 
point,  and  it  is  the 
purpose  of  the  pres- 
ent article  to  de- 
scribe the  method  of 
procedure  in  handl- 
ing this  work.  One 
of  the  No.  0  ma- 
chines tooled  up  for 
machining  flywheels 
is  illustrated  in  Fig. 
1;  arid  Fig.  4  shows 
details  of  the  type  of 
flywheel  to  be  ma- 
chined. In  handling 
these  parts,  the  work 
is  passed  through 
the  machine  along 
the  path  shown 
diagrammatically  in 
Fig.  5.  Reference  to 
this  illustration  will 
show  that  the  tabic 
is  indexed  through 
two  stations  at  a 
time.  The  chucks 
are  loaded  at  station 
No.  1,  after  which 
the  table  is  indexed 
twice  to  bring  the 
work  to  station  No.  3,  where  the  first  operation  is  performed; 
the  next  indexing  brings  the  work  to  station  No.  5  where  the 
second  operation  is  performed.  The  second  operation  com- 
pletes the  machining  of  one  side  of  the  flywheel  and  the  work 
is  then  indexed  back  to  the  starting  point  at  station  No.  1, 
where  the  work  is  removed  from  the  chuck  and  re-set  in  the 
chuck  under  station  No.  2  ready  to  have  the  necessary  opera- 


:hining   Flywheels 


tions  performed  on 
the  opposite  side  of 
the  wheel.  After  set- 
ting up  the  work,  the 
table  is  again  in- 
dexed through  two 
stations,  bringing  it 
first  to  station  No.  4 
where  the  first  opera- 
tion on  the  back  of 
the  wheel  is  per- 
formed, and  then  to 
station  No.  6  where 
the  final  operation  is 
conducted.  The  fly- 
wheel is  now  fin- 
ished and  is  indexed 
back  to  station  No. 
2,  where  it  is  re- 
moved from  the 
chuck.  Fig.  2  shows 
a  view  of  station  No. 
1  at  A.  station  No.  2 
at  B.  and  station  No. 
6  at  C ;  station  No. 
4  is  shown  at  D  in 
Fig.  3,  and  station 
No.  5  at  E;  Fig.  6 
shows  station  No.  3 
at  F  and  station  No. 
4  at  G. 

Having  briefly  de- 
scribed the  method 
by  which  the  ma- 
chining of  flywheels 
is  conducted  on  the 
Conradson  auto- 
matic, we  are  now  in 
a  position  to  give  a 
more  detailed  de- 
scription of  the  indi- 
vidual operations  in- 
volved.    Station   No. 


3  is  shown  ai  /■'  in  F  ig.  6,  and  it  will  be  remembered  that  this 
is  the  station  where  the  first  operation  on  the  flywheels  is 
performed.  This  operation  includes  turning  the  outside  of 
the  blank,  facing  the  two  edges,  boring  the  taper  on  the  in- 
side of  the  rim,  boring  the  center  hole,  and  facing  the  hub. 
The  tools  employed  for  this  purpose  are  shown  in  Fig.  7; 
and  In  this  illustration,  the  dotted  lines  indicate  the  rough- 
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Fig.   3.     View   of  Machine   Stations   Nos.    4   and  6 
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C  in  Fig.  2,  where  finishing  cuts  are  taken  over  those  sur- 
faces which  were  roughed  out  by  the  preceding  operation;  and 
the  edge  of  the  central  hole  in  the  wheel  is  also  chamfered 
oft  to  an  angle  of  45  degrees.  The  tools  provided  at  station 
No.  6  are  shown  in  detail  in  Fig.  11.  After  this  has  been 
done,  the  flywheel  is  completed  and  it  is  merely  necessary  to 
carry  it  on  to  station  No.  2,  where  the  finished  work  is  re- 
moved from  the  chuck  and  replaced  by  a  new  blank.     The 


Fir.    4.     One    of    the    rinished    Flywheel 

ing  cuts  which  are  taken.    After  the  first  operation  has  been 
completed,   the   work   is   indexed   to   station   No.   5,   which   is 
shown   at   K   in   Fig.   3.     Here   the   second   operation   is   per- 
formed which  consists  of  finishing  the  surfaces  from   which 
a  roughing  cut  was  taken   in  the  first  operation.     The  tools 
provided  at  station  No.  5  are  shown  in  detail  in  Fig.  8,  and 
reference   to  this  illustration   will   show  that   the   work   per- 
formed consists  of  reaming  the  central  hole  in  the  hub,  finish- 
ing     the      tapered 
clutch     surface    on 
the    inside    of    the 
rim  with  a  conical 
reamer,     taking     a 
finishing    cut    over 
the  outside  face  of 
the    wheel    with    a 
suitable  turning 
tool,    and    finishing 
the  top  edge  of  the 
flywheel    with     a 
form     tool.      After 
these    operations 
have     been     per- 
formed, the  work  is 
carried    on    to    sta- 
tion  No.    1,   shown 
at    A     in     Fig.     2, 
where     it     is     re- 
moved   from    the 
chuck. 


.     _iiagrTaJn   showing   Piu.<;age 
Work  through  Machine 


It  has  already  been  stated  that  for  performing  the  neces- 
sary operations  on  the  back  side  of  the  flywheel,  the  work  is 
set  up  at  station  No.  2,  shown  at  li  in  Fig.  2;  and  for  this  pur- 
pose, it  is  held  in  the  collet  chuck  shown  in  operation  in  Fig. 
2,  and  in  detail  in  Fig.  9.  The  work  is  now  indexed  to  station 
No.  4,  shown  at  D  in  Fig.  3;  the  work  is  shown  in  this 
position  at  G  in  Fig.  6,  and  the  tools  provided  for  taking  the 
roughing  cuts  are  shown  in  deUll  In  Fig.  10.  Reference  to 
the  latter  illustration  will  show  that  the  work  consists  of  tak- 
ing a  roughing  cut  over  the  edge  and  inside  nf  the  rim  of  the 
wheel.     The  work  is  then  indexed  to  station  No.  6,  shown  at 


ri«.  1.    lint  OpmllM  p«rrann<d   *l  autlov   M*.   I 


Fig.    8.     Toola  u»d  for  Second   Oporation  performed  at  SUtlon  No.   6 

total  time  required  to  finish  one  of  these  fljrwheels  is  said  to 
be  only  iVj  minutes.  E.  K.  H. 

•     *     • 

The  offices  and  exhibits  of  the  American  Museum  of  Safety 
have  been  moved  from  the  Engineering  Societies  Bldg.,  29 
West  39th  St.,  Now  York  City,  to  16-18  West  24th  St.,  New 
York  City.  The  now  prenilsos  were  formally  opened  to  the 
public  May  4.  Thoy  are  on  the  ground  floor  and  afford  much 
Ix'ltor  facllltirs  for  showing  the  pxhlblta  than  the  old 
quarters.  The  public  la  Invited  to  Inspect  the  museum  and 
gee  the  devices  shown  for  protecting  llfo  and  limb  In  Industrial 
occupations.     Mr.  William  H.  Tolman  Is  the  director. 
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Fig.  9.     Collet  Chuck  in  which  Wheel  F 

is  re-set  for  Final  Operations 

A  USEFUL   FILING   SYSTEM 

BY  HENRY  R.  GILSON- 

In  the  design  and  development  of  machinery  it  has  been 
the  writer's  custom  for  a  number  of  years  to  preserve  all 
calculations,  sketches,  and  suggestions  that  are  made,  having 
them  properly  dated  before  they  are  filed  away.  For  this 
purpose  brown  paper  folders  are  used  9'/4  by  11%  inches  in 
size,  which  have  projecting  tabs  %  by  4%  inches,  on  which 
is  written  the  subject  matter  of  the  contents  of  the  folder. 
These  folders  are  kept  properly  arranged  in  a  four-drawer 
vertical  filing  cabinet.  When  a  new  problem  in  design  comes 
up,  the  first  step  is  to  make  sketches  of  the  parts  or  an 
assembly  drawing  of  the  complete  machine,  and  these  draw- 
ings are  used  as  a  basis  in  making  calculations.  Each 
drawing  and  each  sheet  of  calculations  are  marked  with  the 
date  on  which  they  were  made,  and  assembly  drawings  also 
have  a  brief  description  of  the  functions  of  the  machine 
attached  to  them.  As  the  design  of  the  machine  progresses 
and  changes  are  made  from  the  original,  new  sketches  are 
made  and  dated,  so  that  when  subsequent  reference  is  made 
to  the  file  the  date  will  show  the  design  that  was  ultimately 
employed. 

When  the  first  machine  is  complete  and  experimental  work 
started,  a  careful  record  is  kept  of  every  change  that  is 
made  and  the  results  of  each  change  are  properly  noted. 
Many  ideas  will  present  themselves  of  which  crude  sketches 
are  made,  and  these  may  or  may  not  be  adopted;  but  in  any 
case  the  drawings  are  preserved,  for  if  an  idea  is  worth 
putting  on  paper  it  is  worth  preserving.  It  may  be  of  value 
when  least  expected.  All  correspondence  relating  to  prices 
of  parts  of  the  machine,  and  the  results  of  all  physical,  elec- 
trical, or  other  tests  which  were  made  to  determine  certain 
features  are  also  filed,  so  that  when  the  machine  is  completed 
and  turned  over  to  the  manufacturing  end  of  the  business,  the 
folder  in  the  file  will  contain  an  accurate  chronological  record 
of  the  various  steps  in  its  invention  and  development.  The 
advantages  of  this  method  are  obvious,  for  if  the  experi- 
mental work  extends  over  a  long  period  of  time  reference  to 
the  records  preserved  in  the  file  prevents  the  same  change 
being  duplicated.  This  record  also  furnishes  data  which 
enables  any  engineer  to  continue  the  development  intelligently 
should  the  necessity  arise  for  so  doing.  And  if  at  any  time 
a  larger  or  smaller  machine  of  the  same  type  is  to  be  made, 
a  complete  set  of  data  on  the  original  machine  is  at  hand, 
which  is  of  great  value  for  purpose  of  reference.  The  value 
of  such  a  file  of  information  in  determining  priority  of  in- 
vention in  patent  litigation  has  also  been  demonstrated  in 
certain  cases. 


First  Operation  on  Back  of  Flywheel 
performed  at  Station  No.  4 


Tig.   11.     Final  Operation  on  Back  of 
Flywheel  performed  at  Station  No.  6 


FREAK  ADVERTISEMENTS 


Manufacturers  are  often  tempted  to  run  "freak"  advertise- 
ments in  the  hope  of  attracting  attention.  It  might  in- 
terest such  advertisers  to  know  that  publicity  experts  are 
unanimous  in  condemning  this  kind  of  advertising.  The 
principal  argument  against  this  practice  is  its  utter  lack  of 
dignity.  In  preparing  advertising  copy  don't  arrange  pic- 
tures upside  down  or  entire  advertisements  upside  down;  and 
don't  run  advertisments  the  wrong  way  of  the  page  unless 
it  is  absolutely  necessary.  Avoid  the  use  of  ugly  or  foolish 
illustrations.  It  is  all  right  and  generally  good  practice  to 
"ring  in"  a  little  humor  once  in  a  while,  but  don't  carry  it 
too  far.  Nothing  is  more  effective  in  advertising  than  the 
use  of  good  illustrations  which  show  the  product  you  are 
selling  as  clearly  as  possible.  Such  illustrations  are  best 
used  in  connection  with  a  description  that  is  made  as  terse 
and  interesting  as  possible.  Make  your  advertisement  one 
that  will  sell  the  product  on  its  merits,  and  not  one  that 
merely  attracts   attention.     Freak   advertisements   may  catch 

the  reader's  eye,  but  it  is  doubtful  if  they  help  in  selling. 
•     *     * 

The  Commission  on  Industrial  Relations,  in  Its  first  an- 
nual report  to  Congress,  deals  with  the  subject  of  industrial 
unrest  and  gives  the  following  reasons  for  the  unrest  in 
labor  circles,  as  seen  by  the  employers  and  by  the  employes. 

Reasons    Given   by  the   Employers 
Normal     and     healthy     desire     for 
better   living    conditions. 

Misunderstanding      and      prejudice ; 


'  Address:     National   Metal  Molding   Co.,    Ambrldge,    Pa. 


lack   of    conception    that   interests 
both  labor  and   capital  are  Identical. 

Agitation  by  politicians  and  ir- 
responsible   agitators. 

Unemployment. 

Unreasonable  demands  arising 
from    strength    of    organization. 

Labor  leaders  who  stir  up  trouble 
to  keep  themselves  In  ofllce  and  to 
graft   on    employers. 

Inefficiency  of  workers,  resulting 
in    ever-increasing    cost    of    living. 

Rapidly-increasing  complexity  of 
industry. 

Sudden  transition  of  a  large  num- 
ber of  foreigners  from  repression  to 
freedom,  which  makes  them  an  easy 
prey    to    labor   agitators. 

Dniversa!  craze  to  get  rich  quick- 
ly. Decay  of  old  ideas  of  honesty 
and  thrift.  Misinformation  in  news- 
papers. 

Too  much  organization  for  com- 
bative purposes.  Instead  of  for  co- 
operation. 

violence  In  labor  troubles;  sym- 
pathetic strikes;  boycotting  and 
picketing.  Meddlesome  and  burden- 
some   legislation. 

The  "closed  shop."  which  makes 
for  labor  monopoly;  financial  Irre- 
sponsibility   of    labor    unions. 


Reasons    Given   by   the   Employes 

Normal  and  healthy  desire  for 
better    living    conditions. 

Protest  against  low  wages,  long 
hours,  and  unsanitary  and  dangerous 
conditions  existing  in  many  in- 
dustries. 

Demand  for  industrial  democracy 
and  revolt  against  the  suppression 
of  organization. 

Unemployment. 

Unjust  distribution  of  the  prod- 
ucts of  industry. 

Unjust  attitude  of  police  and 
courts. 

One  law  for  the  rich,  another  for 
the  poor. 

Immigration,  and  the  consequent 
over-supply  of  labor. 

Disregard   of   grievances. 

Unfair  competi  tion  from  prison 
and    other    exploited    labor. 

The  rapid  pace  of  modem  In- 
dustry. 

Arbitrary   discharge  of  employes. 

Black-listing  of  individual  em- 
ployes. 

Exploitation  of  women  and  chil- 
dren  in  industry. 

Promotion  of  violence  by  the  use 
of  "gunmen."  spies,  and  provokers 
hired   by   employers. 

Attempt  to  destroy  unionism  by 
the    pretence  of    the    "open   shop." 

Monopolization  of  land  and  nat- 
ural  resources. 

Suppression  of  free  speech  and 
right   of   peaceful   assembly. 
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RECENT  LEGAL   DECISIONS    INVOLVING 
MACHINERY 

Implied  Warranty  of  Fitness  of  Machine  for  Particular  Use 
(Federal.)  Where  automatic  nut-tapping  machines,  sold 
by  defendant  to  plaintiff,  had  been  on  the  market  a  com- 
paratively short  time,  plaintiff  had  never  seen  or  had  an  op- 
portunity to  inspect  such  a  machine,  and  defendant's  circu- 
lars stated  that  they  would  automatically  tap  hot  or  cold 
pressed  nuts  and  any  style  of  thread  or  pitch  in  hexagon  or 
square  nuts  of  iron,  steel,  brass,  or  any  usual  material  from 
which  nuts  were  made,  and  directed  that  sajnples  of  blank 
and  tapped  nuts  should  accompany  inquiries,  and  the  ma- 
chines were  purchased  for  use  on  the  kind  of  stock  regularly 
used  by  plaintiff,  with  defendant's  knowledge  of  such  in- 
tended use,  there  was  an  implied  warranty  that  they  would 
suitably  work  such  stock;  the  rule  that,  when  a  known, 
described,  and  definite  article  is  ordered  and  supplied,  there 
is  no  warranty  that  it  shall  answer  the  particular  purpose 
intended  by  the  buyer,  though  stated  by  him,  did  not  apply, 
and  it  was  error  for  the  lower  court  to  charge  that  defendant 
did  not  warrant  that  the  machines  were  fit  for  any  particular 
purpose,  or  for  tapping  any  special  kind  of  nuts,  that  plaintiff 
could  recover  only  by  showing  that  the  machines  were  un- 
suitable to  perform  the  ordinary  work  which  they  were 
made  to  do  in  tapping  ordinary  nuts,  and  that  evidence  of 
plaintiffs  reliance  upon  the  alleged  warranty  should  be 
disregarded. 

Where,  though  a  machine  was  sold  on  thirty  days'  trial 
to  enable  the  buyer  to  determine  whether  it  would  want  other 
similar  machines,  the  buyer  was  in  such  urgent  need  of  the 
machines  that,  without  waiting  for  the  first  machine,  it  asked 
the  seller  to  build  eight  machines  with  the  utmost  dispatch 
and  ship  them  to  it,  and  the  subject  of  thirty  days'  trial  was 
not  then  or  thereafter  referred  to,  it  was  apparent  that  the 
buyer  was  content  to  rely  upon  the  situation  as  disclosed  by 
the  seller's  circulars  and  the  correspondence  with  the  seller, 
and  not  upon  a  trial  of  the  machines,  and  instructions  on  the 
theory  that  the  sale  was  a  sale  on  thirty  days'  trial  were 
improper.    (Kansas  City  Bolt  d  Xut  Co.  v.  Rodd.  220  Fed.  151.) 

Patent  of  Coal  Conveying-  Apparatus  Void  by  the  United 
States  Circuit  Court  of  Appeals 

(Federal.)  The  Simmons,  Forgham  &  Bennett  patent,  for 
a  coal  unloading  and  distributing  apparatus  for  use  in  ballast 
burning,  held  void  for  prior  commercial  use  of  the  apparatus 
In  substantially  its  patented  form  for  more  than  two  years 
prior  to  the  application. 

Where  a  patented  machine  was  publicly  and  commercially 
used  for  more  than  two  years  before  the  filing  of  the  applica- 
tion, experiments  made  during  that  time  for  the  purpose  of 
strengthening  and  otherwise  improving  the  machine  as  an 
operative  device  must  be  deemed  merely  incidental,  and  not 
as  dominating  the  character  of  the  use. 

Assignment  of  Patent 

(Massachusetts.)  The  owner  of  a  patent  cannot  sell  and 
assign  bis  rights  thereunder  to  another,  and  by  means  of  a 
suit  for  Infringement  of  an  older  and  broader  patent,  subse- 
quently acquired  by  him  and  covering  the  same  invention,  de- 
prive his  assignee  of  the  full  benefit  of  what  he  purchased. 
(initrd  Printing  Machinery  Co.  v.  Cross  Paper  Feeder  Co.. 
tSO  Fed.  SIS.) 

Instructions  as  to  Operation  of  Machinery 

(Indiana.)  Plaintiff,  a  common  laborer,  had  on  .soveral 
occasions  operated  a  boom  on  a  steam  derrick,  holding  the 
rope  taut  or  paying  It  over  the  winch  head.  At  these  times 
the  rope  used  was  .soft  and  pliable.  Plaintiff  did  not  know 
that  It  was  necessary  to  make  more  wraps  when  a  new  stiff 
rope  was  being  used.  Held,  that  It  was  negligence  for  the 
master  to  direct  him  to  operate  the  machine  with  a  new  rope 
without  giving  him  Instructions. 

That  the  plaintiff  ntlempted  to  hold  the  rope  with  his 
right  hand  while  he  uhp<I  his  left  to  straighten  It  does  not, 
though  he  only  had  fiv.'  or  six  wraps  around  the  winch,  show 
him  to  be  guilty  of  rontrlhiitory  negligence  as  a  matter  of 
law.  In  view  of  the  fact  that  In  the  past  he  had  been  able  to 


hold  soft  pliable  ropes  in  that  manner.     (Indiana  Bridge  Co. 
V.  Shepp,  JOS  K.  E.  107.) 

Sale  of  Machinery  on  Approval 

(New  Jersey.)  On  the  sale  of  a  machine  on  approval  for 
one  month,  and  the  rejection  of  the  same  within  the  month 
as  not  satisfactory,  the  title  to  the  machine  does  not  pass  lo 
the  buyer.  (George  A.  Ohl  d  Co.  v.  Barnct  Leather  Co.,  93 
A.  71.',.) 

Assumption  of  Risk:  by  Machine  Operator 

(Illinois.)  The  rule  that  where  an  employer  promises  to 
repair  within  a  fixed  time  or  within  a  reasonable  time,  and 
neglects  to  do  so,  the  employe  thereafter  continuing  the  em- 
ployment, and  using  defective  machinery  without  further 
complaint  and  assurance  that  the  same  will  be  repaired,  as- 
sumes the  risk,  is  not  controlling,  where  no  definite  time 
was  fixed  in  which  repairs  were  to  be  made,  and  where  the 
employe  not  only  relied  on  the  promise  to  repair  but  on  the 
assurance  that  repairs  had  been  made,  and  did  not  discover 
until  after  his  injury  that  they  had  not  been  made. 

An  employe  presumptively  contracts  to  assume  the  risk  In- 
cident to  the  employment,  and  he  also  assumes  an  "extraor- 
dinary risk,"  which  is  a  risk  which  may  be  obviated  by  the 
exercise  of  reasonable  care  by  the  employer,  if  he  knows  and 
appreciates  the  dangers. 

An  employe,  performing  dangerous  work  in  obedience  to 
the  employer's  command  does  not  assume  the  risk;  but  he 
may  be  guilty  of  contributory  negligence,  depending  on 
whether  the  danger  was  so  great  that  a  person  of  ordinary 
prudence  would  not  have  incurred  it,  for  "negligence"  con- 
sists in  conduct  which  common  experience  or  special  knowl- 
edge of  the  actor  shows  to  be  so  likely  to  produce  the  result 
complained  of  under  the  circumstances  known  to  him  that  he 
is  answerable  for  that  result,  though  it  was  not  certain,  in- 
tended or  foreseen.  (Wheeler  v.  Chicago  d  W.  I.  R.  Co.,  108 
X.  E.  332.) 

Machinery  Guard  Statutes 

(Illinois.)  Under  Illinois  laws,  providing  that  all  power- 
driven  machinery,  including  saws,  shall  be  so  located  as  not 
to  be  dangerous  to  employes,  or  shall  be  properly  enclosed, 
fenced,  or  otherwise  protected,  a  circular  saw  should  be 
guarded  to  prevent  it  from  throwing  off  slivers,  as  it  is  not 
the  only  purpose  of  the  act,  as  evidenced  by  "otherwise  pro- 
tected," to  prevent  actual  contact  with  the  saw. 

Within  Illinois  Workmen's  compensation  act  providing  that, 
when  the  injury  to  an  employe  is  caused  by  the  intentional 
omission  of  the  employer  to  comply  with  safety  regulations, 
the  act  shall  not  affect  the  civil  liability  of  the  employer,  the 
failure  to  guard  a  circular  saw  to  prevent  it  from  throwing 
off  slivers,  construed  to  be  within  the  terms  of  the  law  and 
is  an  "intentional  omission." 

In   the  construction  of  statutes,  the  intent  is  to  Ue  ascer- 
tained, and  effect  given  to  It,  though  it  may  not  be  entirely 
consistent  with  the  strict  letter  of  the  statute.     (Forrest  v. 
Roper  Furniture  Co.,  108  A'.  E.  328.) 
*     *     « 

PROPOSED  STANDARDIZATION  OF  TAP  DRILL 
SIZES  BY  S.  A.  E. 

The  Society  of  Automobile  Engineers  has  under  considera- 
tion a  subject  of  considerable  Importance  to  manufacturers 
generally.  In  the  metal  working  industries.  The  research 
division  of  the  standing  committee  of  the  S.  A.  E.  has  taken 
up  the  matter  of  tap-drill  sizes.  It  is  notorious  that  more  taps 
break  than  wear  out  in  service;  in  fact,  it  Is  asserted  that 
ninety  per  cent  break  instead  of  wearing  out.  This  not  only 
means  heavy  tap  expense,  but  what  is  of  greater  moment, 
serious  delays  In  getting  new  taps,  resetting  machines  and 
the  expense  of  removing  broken  taps  from  the  parts  being 
machined.  In  many  cases.  It  la  more  costly  to  remove  the 
broken  tap  than  to  scrap  the  work  and  to  make  a  new  part 
complete.  The  belief  is  that  this  waste  Is  almost  wholly  un- 
necessary and  could  be  avoided  by  using  properly  designed 
taps  and  specifying  correct  sites  of  tap  drills.  The  research 
division  will  investigate  the  matter  with  the  Idea  of  recom- 
mending a  tap  drill  list  that  can  be  applied  In  automobile 
practice  generally,  and  which  will  greatly  reduce  the  number 
of  tap  drills  and  taps  required. 
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MACHINES    AND    METHODS    USED    IN    MAKING    ELECTRICALLY    ■WELDED    CHAIN 

BY  FRANK    H.  MAYOH' 

IT  is  the  purpose  of  this  article  to  describe  some  of  the  ma- 
chines and  methods  used  in  the  manufacture  of  machine- 
imade  chain  in  which  the  links  are  electrically  welded.  In 
this  work,  as  in  the  making  of  all  types  of  chain,  the  well- 
known  axiom  holds  true  that  a  chain  is  no  stronger  than  its 
weakest  link.  Consequently,  the  chain  manufacturer  who  pro- 
duces a  high-grade  product  must  use  material  of  uniform 
quality,  and  the  finished  chain  must  be  tested  to  discover  any 
weakness  due  to  improperly  welded  links,  burnt  links,  or 
other  defects  in  material  or  workmanship.  In  making  such 
tests  a  load  equal  to  about  one-half  the  ultimate  strength  of 
the  chain  is  applied;  and  as  the  specified  safe  working 
strength  of  the  chain  is  about  one-half  the  load  applied  in 
making  the  test,  it  will  be  seen  that  the  factor  of  safety  al- 
lowed   is    approximately    4.      In    some    cases    the    specified 


Tig.    3.     Link    Forming:    and    Welding    Mechanisms 

ing  apparatus  to  be  localized  so  that  it  will  not  affect  the  dif- 
ferent members  of  the  machine.  Figs.  1  and  2  illustrate  one 
type  of  machine  used  for  making  plain-link  welded  chain, 
and  these  illustrations  show  the  rigid  form  of  construction 
that  is  adopted,  both  as  regards  the  weight  of  the  machine 
members  and  the  compact  way  in  which  they  are  mounted  on 
the  bed.  In  operation,  this  type  of  machine  receives  the  wire 
from  a  coil  carried  by  a  reel  of  the  form  shown  in  Fig.  1, 
straightens  it,  cuts  off  a  blank  of  the  required  length  for  the 
size  of  link  that  is  being  made,  forms  the  link  and  makes  a 
scarf  weld,  each  link  being  connected  with  the  one  previously 
made,  so  that  a  continuous  chain  making  process  is  attained. 
When  working  on  %-inch  wire,  the  rate  of  production  on 
this  machine  is  from  ten  to  twelve  links  per  minute. 

The   steps   involved   in    the   manufacture   of   chain   on    this 


Fig.    1.     Machine    used    for    Manufacture    of    Electrically    Welded 
Plain-link    Chain,    showing   Welding    Apparatus 

strength  of  the  chain  is  made  one-third  the  ultimate  strength, 
making  the  factor  of  safety  only  3. 

The  Manufacture  of  Plain-Link  Chain 
Aside  from  the  provision  of  the  welding  apparatus  and  the 
necessary  mechanism  to  form  the  links  of  the  chain,  prob- 
ably the  most  important  requirement  of  chain  making  ma- 
chines is  that  ithey  be  built  very  rigid  so  that  they  can 
stand  up  under  the  strains  incident  to  the  constant  hammer- 
ing and  twisting  which  takes  place  while  they  are  in  opera- 
tion.    It  is  also  important  for  the  heat  supplied  by  the  weld- 
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Fig.  4.     Mechanism  at  End  of  Forming  Operation 

machine  are  illustrated  in  Figs.  3,  4  and  9,  which  show  plan 
views  of  the  forming  and  welding  mechanisms  while  in  oper- 
ation. Referring  to  Fig.  3,  the  wire  A  is  fed  up  to  a  stop, 
which  regulates  the  length  of  the  blank,  while  the  forming 
plunger  B  is  returning  from  the  preceding  operation.  The 
arbor  about  which  the  links  are  formed  is  in  the  position  in- 
dicated by  C,  but  this  arbor  is  hidden  hy  the  chain.  As  the 
wire  is  fed  forward,  the  arbor  rises  to  its  upper  position,  and 
when  it  reaches  the  top  of  its  travel  the  wire  is  cut  off 
by  a  knife  carried  on  the  outside  of  one  of  the  forming 
slides,  the  position  of  the  cut-off  blade  being  indicated  at  D. 
After  the  blank  has  been  cut  off,  it  is  held  between  the  form- 
ing slides  and  the  arbor,  and  the  forming  slides  E  and  F  con- 
tinue their  forward  movement  and  bend  the  ends  of  the  blank 
around  the  base  of  the  arbor.  The  arbor  then  drops  to  its 
central  position  and  the  forming  plunger  B  moves  forward 
and  completes  bending  the  blank  around  the  smaller  part  of 
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Fig.    5.     Form   of  Wire-straights 


n    Fig. 


the  arbor.  As  the  scarfed  ends  of  the  blank  come  together, 
they  pass  through  the  link  of  the  chain  which  was  formed 
by  the  previous  operation,  and  are  laid  over  each  other  ready 
to  be  welded.  At  this  stage  of  the  operation  the  position  of 
the  different  members  of  the  machine  is  shown  in  Fig.  4.  The 
link  is  still  retained  in  the  forming  plunger  B  which  now 
makes  one-fourth  of  a  revolution  to  bring  the  link  into 
position  for  welding,  and  at  the  same  time  is  advanced  to 
the  welding  jaws  G  and  H  where  the  link  is  electrically 
welded.  Before  the  plunger  moves  forward  to  the  welding 
jaws,  the  arbor  C  must  drop  to  its  lowest  position,  in  order 
to  free  the  link. 
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SECTION  OF  THE  COMPLETED  CHAIN 


Fi(.   e.     Condition  of  Work  nftttr  Earh  8tap  In  Ojola  of  Operations 

In  the  manufacture  of  electrically  welded  chain,  the  speed 
of  production  Is  limited  by  the  time  required  for  welding  the 
llnk.i,  a.t  the  varlou.s  forming  operations  require  very  little 
time.  After  each  link  Is  welded  It  Is  drawn  back  to  the  trim- 
ming jaw.H  .;  and  K.  In  making  the  weld  there  l.s  genornlly 
n  -lurpliis  amount  of  metal  left  at  the  joint  and  while  the  link 
Is  still  hot  It  U  drawn  bock  to  tht>  trimming  Jaw.s  which  con 
sist  of  a  pair  of  dies  shaped  to  press  the  Joint  Into  the  re 
quired  form.  While  this  flnal  operation  Is  being  performed 
the  blank  for  the  next  link  Is  being  fed  Into  the  machine  .-ini 
the  forming  plunger  B  la  moving  bark.  During  this  bark 
wa«fl  motion,  the  plunger  turns  through  one-quarter  revolu 
tlon  In  order  to  return  to  Its  original  position.  It  will  be  re 
membered  that  the  plunger  B  made  a  quarter  turn  during  tht 
oppfallon  of  producing  the  link,  which  wns  for  the  purpo.>ie  of 


having  the  finished  link  still  held  by  the  trimming  jaws  /  and 
K  in  position  to  have  the  next  link  passed  through  it.  In 
order  to  avoid  twisting  the  chain  into  kinks,  the  plunger  B 
is  arranged  to  turn  alternately  through  "a  quarter  revolution 
in  the  right-  and  left-hand  directions.  The  operations  of  the 
various  members  of  the  machine  are  controlled  by  cams  car- 
ried on  a  camshaft  beneath  the  bed,  this  shaft  being  shown 
in  Figs.  1  and  2.  The  camshaft  runs  at  one-half  the  speed 
of  the  main  driving  shaft,  the  drive  being  through  a  train  of 
spur  gears  and  a  worm  and  worm-wheel. 

The  preceding  description  of  the  method  of  producing  chain 
on  this  type  of  machine  may  be  briefly  summarized  as  fol- 
lows: (1)  The  wire  is  fed  through  to  the  stop;  (2)  the 
blank  is  cut  off  and  has  its  ends  bent  by  the  side  forming 
jaws  £  and  F;  (3)  the  forming  of  the  link  is  completed  by 
the  forward  movement  of  the  plunger  B,  which  closes  in  the 
ends  of  .the  blank  through  the  preceding  link;  (4)  the 
plunger  B  turns  the  link  through  one-fourth  revolution  and 


carries  it  forward  to  the  welding  jaws;  and  (5)  the  link  is 
returned  to  the  trimming  jaws  which  grip  it  and  squeeze  the 
excess  metal  from  the  weld.  The  condition  of  the  work  after 
each  successive  operation  is  shown  in  Fig.  6.  This  sequence 
of  operations  is  repeated  indefinitely  until  the  required  length 
of  chain  has  been  produced. 

The  Manufacture  of  Twisted-Link  Chain 
Machines  for  the  manufacture  of  twisted-link  chain,  which 
are  equipped  with  electric  welding  apparatus,  are  shown  in 
Figs.  5,  7,  and  8.  As  in  the  case  of  the  machine  used  for  the 
manufacture  of  plain-link  chain,  the  wire  is  taken  from  a 
coil  carried  by  a  suitable  reel  and  enters  the  machine  through 
a  straightener  which  removes  all  kinks  in  the  wire.  The  de- 
sign of  the  straightener  on  this  machine  Is  somewhat  unusual 
in  that  it  slides  backward  over  the  wire  while  the  wire  is  held 
by   a   clamp  on   the   machine.     Those   who  are   familiar  with 
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Fig.    9.     Position  of  Mechanism  shown  in  Yig.  i  after  Welding  Operation 

wire  forming  macliinery  will  recall  that  in  most  wire 
straighteners  the  wire  is  pulled  through  the  straightener.  A 
good  view  of  the  wire  straightener  is  shown  in  Figs.  5  and  7. 
In  describing  the  operation  of  this  machine  reference  is 
made  to  Figs.  10  to  14,  inclusive.  The  wire  is  first  fed  forward 
and  cut  off  preparatory  to  having  the  ends  of  the  blank  bent 
by  the  auxiliary  forming  slides  A  and  B  which  act  in  con- 
junction with  the  two  pins  C  and  D  on  the  extreme  ends  of 
arbor  support,  Fig.  10.     After  this  has  been  done  the  arbor  E 


Fig.   11.     Completing  Bending  of  Link 

moves  to  its  second  position  in  front  of  the  forming  plunger 
F,  which  then  moves  forward  to  complete  forming  the  link  as 
shown  at  G  in  Fig.  11.  In  the  course  of  this  forming  opera- 
tion the  scarfed  ends  of  the  wire  are  lapped  over  each  other, 
the  ends  of  the  link  being  closed  in  through  the  link  which 
was  produced  during  the  preceding  cycle  of  operations.  The 
link  is  now  ready  to  be  welded,  and  in  order  to  convey  it  to 
the  welding  dies,  the  arbor  E  drops  down  to  allow  the 
plunger  F  to  carry  the  link  forward  to  the  welding  dies  H. 


Fig.   10.     Starting  Point  in  making  a  Twisted  Link 

In  order  to  provide  the  necessary  clearance,  the  trimming 
dies  /  have  also  opened.  As  tlie  plunger  F  moves  forward  it 
turns  through  a  quarter  revolution  to  bring  the  link  into  the 
welding  position;  and  after  the  link  has  been  welded,  the 
plunger  F  moves  back  conveying  the  link  to  the  trimming 
dies  /  where  the  weld  is  shaped  to  the  required  form.  These 
trimming  dies  grip  the  link  as  shown  in  Fig.  13  and  the 
plunger  F  still  retains  its  grip  on  the  end  of  the  link  while  it 
rotates  through  one-fourth  revolution,  thus  producing  the  re- 


Fig.  12.  Welding  Joint  of  Link 
quired  twist  in  the  link,  which  is  the  final  operation  of  the 
cycle.  The  plunger  F  now  releases  its  hold  and  moves  back, 
as  shown  in  Fig.  14,  until  it  reaches  its  position  ready  for  the 
beginning  of  the  succeeding  cycle  of  operations,  this  position 
of  plunger  F  being  shown  in  Fig.  10.  The  finished  link  is 
still  held  in  the  trimming  dies  ready  to  have  the  next  link 
passed  through  it.  The  operation  of  the  forming  plunger  on 
this  machine  is  controlled  by  a  cam  on  the  main  driving 
shaft,  and  the  rotation  of  the  plunger  is  effected  by  a  segment 


Fig.    14.     Beturn  of  Bending  Plunger 
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gear  which  meshes  with  teeth  cut  In  the  plunger;  these  teeth 
can  be  seen  in  Fig.  12. 

The  preceding  description  of  the  cycle  of  operations  in- 
volved in  the  manufacture  of  twisted  chain  on  the  machine 
shown  in  Figs.  5,  7.  and  8  may  be  briefly  summarized  as 
follows:  (1)  Feed  the  wire  through  to  stop;  (2)  cut  off  the 
blank;  (3)  bend  the  ends  of  the  blank;  (4)  complete  form- 
ing the  link  around  the  arbor,  interlocking  the  link  with  the 
adjacent  finished  link  in  so  doing;  (5)  weld  the  joint;  (6) 
trim  the  joint;  (7)  twist  the  link  and  return  the  mechanism 
Into  position  for  starting  the  next  cycle  of  operations.  The 
condition  of  the  work  after  each  successive  operation  of  this 
cycle  is  shown  in  Fig.  15.  The  two  types  of  chain  which  have 
been  described  constitute  the  bulk  of  the  chain  produced  on 
automatic  machines  equipped  with  electric  welding  apparatus. 
These  are  the  two  types  of  chain  which  are  filling  a  great 
majority  of  the  purposes  for  which  chain  is  employed.  The 
links  are  of  uniform  shape,  size,  and  strength. 

A  large  number  of  rings  are  used  in  connection  with 
chains,  and  Fig.  16  shows  a  machine  employed  for  forming 
and  welding  rings  for  this  purpose.  As  regards  the  principle 
on  which  it  operates,  this  machine  is  essentially  the  same  as 
the  chain  making  machine  employed  in  the  manufacture  of 
plain  chain  except  that  different  tools  are  employed.  The 
operations  employed  in  the  manufacture  of  rings  on  this  ma- 
chine are  as  follows:  The  wire  is  fed  forward  to  a  stop;  the 
blank  is  cut  off;  and  the  ends  of  this  blank  are  bent  by 
auxiliary  bending  slides.  Then  the  arbor  drops  down  to  a 
lower  position,  allowing  the  plunger  to  come  forward  and 
complete  the  bending  operation  which  brings  the  scarfed  ends 
of  the  blank  together.  The  arbor  now  drops  down  out  of  the 
way  and  the  plunger  advances  to  the  welding  jaws,  at  the 
same  time  making  a  quarter  turn  to  bring  the  ring  into  the 
proper  position  for  welding.  After  the  welding  operations 
have  been  completed,  the  plunger  moves  back  to  the  trimming 
Jaws  which  form  the  welded  joint.  While  the  ring  is  held 
In  the  trimming  jaws  the  plunger  moves  back  to  its  starting 
position,  and  while  so  doing  It  must  turn  back  through  a 
quarter  revolution.  At  the  same  time  the  arbor  moves  to  Its 
highest  position  ready  to  have  the  next  ring  formed  around  it. 
This  machine  will  make  approximately  twelve  rings  per 
minute  when   working  on   %-inch   wire. 

Needless  to  say,  the  perfection  of  the  welds  produced  is  a 
most    important    matter    in    the    manufacture    of    chain.      In 
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Fig.   16.     Machine  for  Use  in  Manufacture  of  ElectricaUy  Welded  Ringa 


ordinary  welding  operations,  the  metal  is  sometimes  heated 
beyond  the  proper  welding  temperature  in  order  to  provide  for 
the  loss  of  heat  which  takes  place  during  the  time  which  must 
elapse  between  transferring  the  work  from  the  forge  to  the 
anvil.  This  affords  an  opportunity  for  an  oxide  scale  to  form 
on  the  metal,  which  may  result  in  the  production  of  a  poor 
weld.  But  in  electric  welding,  the  heating  and  welding  of 
the  work  take  place  simultaneously,  so  that  the  chance  of 
oxidation  Is  practically  eliminated,  with  the  result  that  the 
likelihood  of  producing  defective  welds  is  greatly  reduced. 


THE  FUEL  VALUE   OF  "WOOD 

The  fuel  value  of  two  pounds  of  wood  is  roughly  equivalent 
to  that  of  one  pound  of  coal.  This  is  given  as  the  result  of 
certain  calculations  now  being  made  in  the  forest  service 
laboratory,  which  show  also  about  how  many  cords  of  certain 
kinds  of  wood  are  required  to  obtain  an  amount  of  heat  equal 
to  that  in  a  ton  of  coal.  Certain  kinds  of  wood,  such  as 
hickory,  oak,  beech,  birch,  hard  maple,  ash,  elm,  locust,  long- 
leaf  pine,  and  cherry,  have  fairly  high  heat  values,  and  only 
one  cord  of  seasoned  wood  of  these  species  Is  required  to 
equal  one  ton  of  good  coal.  It  takes  one-and-a-half  cord  of 
short-leaf  pine,  hemlock,  red  gum,  Douglas  fir,  sycamore,  and 
soft  maple  to  equal  a  ton  of  coal,  and  two  cords  of  cedar,  red- 
wood, poplar,  catalpa,  Norway  pine,  cypress,  basswood,  spruce, 
and  white  pine.  Equal  weights  of  dry,  non-resinous  woods, 
however,  are  said  to  have  practically  the  same  heat  value, 
regardless  of  species,  and  as  a  consequence  it  can  be  stated  as 
a  general  proposition  that  the  heavier  the  wood  the  more  heat 
to  the  cord.  Weight  for  weight,  however,  there  is  very  little 
difference  between  various  species;  the  average  heat  for  all 
that  have  been  calculated  is  4600  calories,  or  heat  units,  per 
kilogram.  A  kilogram  of  resin  will  develop  9400  heat  units, 
or  about  twice  the  average  for  wood.  As  a  consequence, 
resinous  woods  have  a  greater  heat  value  per  pound  than  non- 
resinous  woods,  and  this  increased  value  varies,  of  course, 
with  the  resin  content. 

•     •     • 

The  Allied  Machinery  Co.  of  America,  55  Wall  St.,  New 
York  City,  alleges  that  an  Individual  representing  himself 
as  Frederick  H.  Urokaw,  Jr.,  or  Frederick  L.  Bond,  is  pos- 
ing as  a  representative  of  the  Allied  Machinery  Co.  of 
America  and  endeavoring  to  obtain  loans  from  machine  tool 
biiililers  throughout  the  country.  His  alleged  method  of 
operation  Is  to  telephone,  saying  that  he  has  been  robbed  of 
his  funds  and  nerds  from  $.10  to  $100  for  traveling  expenses 
to  Now  York  City  to  catch  a  steamer  or  to  keep  an  appoint- 
ment In  Chicago,  etc.  He  has  also  traveled  In  Europe,  where 
he  Is  alleged  to  have  victimized  several  machinery  houses. 
Within  the  past  few  months  he  has  used  the  name  of  Bond 
and  has  endeavored  to  obtain  money  from  Wellman  Seaver 
Morgan  Co.  of  New  York  City  and  the  A.  J.  Smart  Mfg.  Co., 
Orrenfleld,  Mass. 
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PROFILE   MILLING  AND   GRINDING 

BY  EBEN   LEA* 

On  large  work, 
good  profile  milling 
can  be  done  without 
grinding  the  profil- 
ing plates,  but  on 
small  work,  where 
great  accuracy  is  re- 
quired, all  hardened 
forms  should  be  care- 
fully ground  with  a 
diamond  lap.  Where 
a  number  of  these 
profiling  plates  have 
to  be  made,  the  following  methods  will  be  found  to  give 
good  results.  Suppose  it  is  required  to  make  a  plate  of 
the  form  shown  at  A  In  Fig.  2.  The  method  of  procedure 
would  be  as  follows:  First  make  a  transfer  plate  B  in 
which  a  hole  is  drilled  to  correspond  to  every  hole  and 
small  circular  arc  in  the  plate  A.  The  blank  for  the  plate 
A  is  then  pinned  to  the  transfer  plate  B  by  means  of  the 
center  holes,  and  the  ring  C  is  placed  between  them  to  af- 
ford clearance  for  drilling  the  holes.  The  work  is  clamped 
to  a  faceplate  and  all  of  the  holes  are  drilled  without  remov- 
ing the  plate  A  from  the  transfer  plate  B. 

After  the  drilling  has  been  done,  the  four  segments  are 
cut  out  of  the  plate  A  with  an  end  mill.  The  next  step  is  to 
make  a  form  D  in  the  same  way,  cutting  out  the  segment  with 
a  small  end  mill.  In  this  connection,  it  is  important  to  know 
that  in  all  profiling  operations,  no  mill,  lap  or  guide  should 
ever  be  used  that  is  larger  than  the  smallest  arc  in  the  form, 
this  being  especially  true  for  the  finishing  operations.  To 
avoid  under-cutting  in  the  small  round  corners  it  is  best  to 
use  mills  with  finer  teeth  than  those  in  general  use,  the  fol- 
lowing numbers  of  teeth  having  given  good  results:  0.03  inch 
diameter,  4  teeth;  0.04,  6  teeth;  0.05  and  0.06,  8  teeth;  0.07, 
10  teeth;  and  0.08,  12  teeth.  A  duplicate  of  form  D  is  next 
made,  which  is  the  same  in  all  respects,  except  that  all  di- 
mensions are  about  0.020  inch  smaller.  The  master  form  D 
is  hardened  and  then  ground  on  a  bench  lathe,  using  the 
diamond  lap  E  for  this  purpose.  The  circular  arc  of  the 
segment  is  ground  in  this  way,  using  stops  on  the  rim  of  the 
lathe  cone  pulley  to  limit  the  swing  of  the  work  in  either 
direction.     Then  by  using  the  index  holes  in  the  back  of  the 
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cone  pulley  of  the  bench  lathe,  the  work  may  be  brought  into 
the  correct  position  so  that  the  lap  will  follow  the  radial  lines 
of  the  segment.  After  the  master  form  has  been  completed, 
it  is  tested  with  the  gage  F  to  make  sure  of  its  accuracy. 
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The  master  form  is  then  used  for  finishing  the  second  form 
which,  it  will  be  remembered,  was  made  the  same  except  that 
all  dimensions  were  0.020  inch  smaller.  The  work  is  set  up 
on  the  profiling  machine  as  shown  in  Fig.  3,  with  the  master 
form  on  the  lug  G  and  the  second  form  on  the  lug  H.  Using 
a  3-degree  taper  mill,  the  smaller  form  is  finished  the  same 
as  the  master  form  except  that  it  has  tapered  sides.  After 
finishing  the  milling  operation,  the  second  form  is  hardened; 
and  then  it  is  replaced  on  the  machine  to  be  ground  with  a 
diamond  lap.  After  finishing  in  this  way,  the  second  form, 
which  is  the  working  form,  is  ready  for  use. 

For  the  profiling  operation  the  master  form  is  taken  off  the 
machine  and  the  working  form  placed  on  the  lug  G,  while  the 
plate  A  of  Fig.  2  is  set  up  on  lug  H.  The  milling  operation  is 
performed  with  a  straight  end  mill.  It  will  be  seen  that 
there  are  four  holes  equally  spaced  around  the  periphery  of 
the  plate  -4,  and  these  are  used  for  locating  the  work  in  the 
proper  position  for  the  four  profiling  operations  which  are 
necessary  to  complete  it.  Obviously,  the  work  is  turned 
through  a  quarter  revolution,  after  each  operation  to  bring 
it  into  the  correct  location  relative  to  the  working  form  on 
the  lug  G.  After  the  milling  operations  haVe  been  completed, 
the  work  is  hard- 
ened, and  then  it  is 
returned  to  the  ma- 
chine and  ground 
to  the  required  fin- 
ish. The  form  of 
mill  used  is  shown 
at  I,  the  smooth 
cylindrical  part  fol- 
lowing the  profile 
while  the  fluted 
teeth  do  the  cut- 
ting. For  heavier 
profiling,  the  forms 
are  made  with  a 
3-degree  taper,  but 
the  work  is  milled 
with  a  straight  cutter  on  a  machine  of  similar  design  to 
the  one  shown  in  Fig.  3.  This  represents  the  essential 
features  of  a  profiling  machine,  which  consists  of  a  double 
slide  rest  operated  by  two  handles,  the  motion  being  trans- 
mitted through  racks  and  pinions.  The  two  handles  enable 
the  slides  to  be  moved  freely  in  any  direction  so  that  the 
form  may  be  readily  followed. 

Fig.  1  shows  a  profiling  cap  and  a  watch  balance  wheel 
which  is  profiled  in  this  manner.  The  work  is  set  up  on  an 
adapter,  on  which  it  is  held  by  the  central  hole  while  two 
square-headed  pins  that  bear  against  small  flats  on  either 
side  of  the  work  prevent  it  from  turning.  The  profiling  cap 
covers  the  adapter,  the  holes  at  either  side  of  the  cap  fitting 
over  the  square  headed  pins  at  the  sides  of  the  work.  At  the 
bottom  of  the  fixture  on  which  the  work  is  held,  there  is  a 
thread  which  has  a  lead  of  0.04  inch  per  turn.  A  pair  of 
lugs  on  the  machine  enter  slots  to  engage  the  thread  on  the 
fixture  and  when  the  fixture  is  turned,  these  lugs  act  as  bind- 
ing cams  to  hold  the  work  down  while  the  milling  or  profiling 
is  being  done.  Caps  made  of  high-speed  steel  have  good 
wearing  quality. 

•     •     * 
ORIGIN   OF  CIRCULAR  SAW 

The  invention  of  the  circular  saw  has  been  attributed  to 
James  Murray,  of  Mansfield,  England.  Mr.  Bale,  author  of 
"Woodworking  Machinery,"  states,  however,  that  Murray's 
claim  cannot  be  substantiated,  because  it  is  generally 
acknowledged  that  the  circular  saw  originated  in  Holland 
iu  the  sixteenth  or  seventeenth  century.  Probably  the 
earliest  record  of  its  use  in  England  is  contained  in  the 
patent  specifications  of  Samuel  Miller,  of  Southampton, 
granted  in  1777,  in  which  he  claims  "an  entirely  new  ma- 
chine for  more  expeditiously  sawing  all  kinds  of  wood,  stone 
and  ivory,  and  the  saws  used  are  of  circular  figure."  The 
motor  power  employed  in  this  case  was  a  horizontal  windmill. 
In  the  patent  is  also  claimed  an  arrangement  for  bringing  the 
timber  up  to  the  saw  when  in  motion. 


Fig.    3.     Working   Form   and   Profiling 
Plate  set  up  on  Ifachine 
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KEEPING    TRADE    SECRETS-KINK    IN    SURFACE    GKINDING-POWER    REQUIRED    FOR    DRAWING    LARGE    SHELLS- 
EXTRUDING    EYELETS-ROUTING    CALLS-SPEEDING    UP    PUNCH    PRESSES 


THE  fallacy  In  the  so-called  "trade  secret"  policy  has  been 
frequently  pointed  out  in  Machinery.  The  following 
is  an  instance  which  shows  up  the  weakness  in  the 
Idea  that  trade  secrets  can  be  kept  from  the  "prying  public." 
A  short  time  ago  when  calling  on  a  prominent  machine  tool 

firm,  the  field  service 
editor  was  taken 
through  a  building 
where  some  trade 
secrets  were  sup- 
posed to  be  housed. 
After  asking  several 
questions,  the  nature 
of  the  work  was  told 
him,  but  no  idea  was 
given  as  to  how  it 
was  accomplished. 
Strolling  around,  we 
happened  to  pass  by 
the  door  where  the 
work  was  being 
done,  and  the  fore- 
man of  the  depart- 
ment was  called  out. 
Instead  of  closing 
the  door  behind  him, 
he   stood   there   with 


"The   nature   of  the   work  beinp  accomplished 
could  be  taken  in  at  a  plance" — 

his  foot  between  it  and  the  frame,  with 
the  door  open,  so  that  the  editor  could 
get  a  good  view  of  the  room  without 
going  in.  The  nature  of  the  work  being 
accomplished  could  be  taken  in  at  a 
glance,  and  from  observation  the  con 
elusion  was  reached  that  the  only  reason 
for  keeping  this  manufacturing  method 
a  trade  secret  was  that  the  firm  was 
ashamed  of  it.  Instead  of  being  up  to 
date,  it  was  accomplished  in  an  out-of- 
date  manner,  antiquated,  to  say  the  least, 
by  twenty  years.  This  is  Just  another 
proof  of  the  saying  that  "In  trying 
to  keep  ideas  in  you  also  keep  them 
out." 

A  Kink  on  Surface  Grinding- 

While  visiting  a  large  manufacturing  establishment,  the 
field  editor  was  shown  a  little  kink  in  surface  grinding  which 
la  worth  mentioning.  Considerable  difficulty  had  been  ex- 
perienced in  securing  perfectly  fiat  work,  and  the  limits  on 
the  part  being  ground  were  extremely  close.  Several  months 
were  spent  in  an  endeavor  to  get  the  required  accuracy  with- 
out success  until  a  type  of  magnetic  chuck  was  used  for  hol'l- 
Ing  the  work.  In  which  the  work  could  be  disposed  along  the 
lines  of  force  or  magnetic  circuit.  This  held  II  without 
■prlnglng  out  of  shape.  The  wheel  used  on  the  Job  was  also 
provided  with  eight  notches  located  equldlatanlly  around  its 
periphery  and  cut  at  nn  angle  of  about  4R  degrees  to  the 
axis  of  the  wheel  spindle.  These  slots  caused  the  wheel  to 
act  ns  n  fan  and  assisted  In  keeping  the  work  cool.  By  this 
method  It  was  possible  to  secure  limits  within  O.nno.'i  Inch. 
Power  Required  for  Drnwlnv  Lnrtre  Shells 

There's  a  very  practical  manufacturer  of  punch  presses 
down  near  the  southern  Pennsylvania  line.  The  traveling 
editors  always  have  most  Interesting  visits  In  his  shop,  and 
almost  every  time  there  Is  an  exchange  of  Information  that 
Is  mutually  helpful  On  the  last  trip  the  field  service  editor 
sketched  out  a  set  of  tooli  that   constituted   "a   new   one"  to 


the  press  man,  but  he,  in  turn,  came  back  with  a  new  idea  to 
the  traveling  editor. 

It  was  in  connection  with  some  of  the  large  press  jobs, 
like  drawing  up  steel  barrels,  that  the  "kink"  cropped  out  for 
determining  the  power  required.  The  method  reminds  one 
of  the  farmer  who  found  out  the  number  of  square  feet  in 
his  irregularly  shaped  lot  by  marking  a  proportionally  small 
outline  on  a  board,  sawing  it  out  and  weighing  it,  and  then 
balancing  it  with  a  rectangular  board  of  the  same  thickness. 
A  little  sum  in  proportion  did  the  rest. 

Before  this  press  builder  makes  a  set  of  tools  or  determines 
the  press  he  will  use  for  a  particularly  heavy  stamping  or 
forming  job,  he  makes  up  a  set  of  tools  to  produce  a  part  of 
the  same  proportions,  but  on  a  very  much  smaller  scale- 
perhaps  one-tenth  or  one-eighth  actual  size.  This  specimen 
set  of  tools  tells  him  an  interesting  story.  In  the  first  place, 
the  power  required  for  drawing  varies  as  the  square  of  the 
dimensions  of  the  pieces  of  work.  Then  again — just  as 
important — is  the  knowledge  that  he  gets  of  the  way  in 
which  the  metal  will  flow — that  is,  the  amount  that  can  be 
reduced  at  each  operation,  etc.  Generally  speaking,  the  char- 
acteristics of  the  operations  on  the  small  piece  will  be  the 
same  on  the  large  Job. 

By  following  this  scheme  of  making  up  a  reduced  size  die, 
a  great  many  blunders  are  saved  to  the  customer,  as  well 
as  to  the  press  manufacturer.  This  practice  has  been  in  use 
for  a  number  of  years. 

(y\  Extruding-  Long  Eyelets 

-—'''='  It  was  almost  five  o'clock  on  an  April 

afternoon  when  the  field  service  editor 
struck  the  office  of  the  manager  of  an  eye- 
let manufacturing  company  in  southern 
Massachusetts.  The  whole  office  had  that 
appearance  of  relaxation  that  comes  after 
the  afternoon  mail  has  gone — just  before 
it  is  time  to  go  home.  And  the  manager, 
after  showing  the  editor  the  stunts  of  the 
shop,  was  himself  glad  to  listen  to  a  sug- 
gestion. 

"I  see  you  use  the  multiple-plunger 
press  for  making  your  eyelets,"  said  the 
traveler. 

"Ves,"  said  the  manager,  "and  it  is  the 
fastest  method  of  producing  eyelets  that 


jf\ 


power  requir 

the    square    < 

of    thi 


!d    for   drawing  varies 
f    the    dimensions 
work" 

we  know  of." 

"But  don't  you 
often  get  work  that 
can't  be  done  on  it — 
long  eyelets,  for  ex- 
ample?" 

"Yes.  that's  true, 
and  here  is  a  sani 
pie,"  replied  the  man 
ager.  as  he  thrust 
his  hand  Into  a  desk 
drawer  and  pulled 
out  a  seamless  brass 
tube  a  quarter  inch 
diameter  and  an  inch 
long. 

"Here."  said  the 
traveling  editor  as  he  rapidly  sketched  upon  the  pad.  "Is  a 
die  that  will  permit  you  to  make  that  seamless  tube  one- 
quarter  Inch  diameter  and  four  Inches  long  In  three 
operations." 

The    manager    scratched    his    head    and    replied:      "Do   you 
mean  to  say  that  I  can  make  that  piece  In  that  way?" 


"Tes.  that's  true,  and  here  is  a 
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"Absolutely,"  said  the  editor. 

"All  right,"  said  Mr.  Manager,  "I'll  have  a  toolmaker  start 
on  this  set  of  tools  the  first  thing  in  the  morning.  You've 
certainly  given  me  an  idea  that  looks  practical  and  I'm  glad 
you  came  in." 

Locating-  Shops  in  a  Larg-e  City 
One  of  the  time  consuming  jobs  connected  with  traveling 
In  a  large  city  is  the  proper  routing  of  different  calls,  so  they 
may  be  covered  in  the  minimum  of  time.  The  field  service 
editor  has  a  little  wrinkle  that  greatly  facilitates  making 
business  calls  in  a  strange  city.  It  is  an  idea  that  if  followed 
will  help  the  traveling  salesman  or  the  man  who  has  occasion 
to  do  business  in  a  strange  city. 

Briefly,  the  plan 
is  to  lay  out  upon 
a  pocket  map  of  the 
city  the  different 
calls  that  are  to  be 
made.  From  this 
the  general  direc- 
tion of  the  morning 
or  afternoon  trip  is 
laid  out  and  the 
territory  sys  t  em- 
atically  covered. 
The  first  thing  to 
do  is  to  secure  two 
pieces  of  cardboard 
i  by  S  inches  and 
hinge  them  along 
one  edge  by  gluing 
a  small  piece  of 
tape  or  cloth  for  a 


"With   this  map  before  : 

hinge.      Nest,    a 

pocket  map  may  be 

secured  at  the  hotel 

news     stand,     and 

the  business  sec- 
tion   cut    out    and 

pasted     upon     the 

cardboard   folder 

just     made.       Over 

this  a  piece  of  thin 

writing     paper     is 

clipped  and  the  lo- 
cations of  the  calls 

are  spotted  on  this 
dummy  with  a  lead 
pencil,  adding  a 
word  or  two  for 
each  dot  to  act  as 
a  tracer  in  identi- 
fying it. 

With  this  map 
before  him,  the 
traveling  man  can 
cover  his  territory 
In  the  shortest 
time;  and  even  though  he  is  fairly  familiar  with  the  ground, 
it  will  save  considerable  retracing  of  steps  and,  moreover, 
will  lead  to  the  formation  of  regular  routes. 
Speeding  up  Press  Work 
Speeding-up  is  one  of  the  principal  fields  in  which  the  field 
service  editor  can  make  suggestions  that  will  benefit  the  shop 
man.  Especially  in  the  case  of  the  isolated  shop  is  the  speed 
likely  to  be  wrong,  and  it  is  not  noticeable  to  the  man  in  the 
shop  until  some  outsider  calls  it  to  his  attention. 


"The  A.  B.  C.  Electric  Co.  is  running  armature 
disks  off  at  seventy-five  strokes  per  minute" 


For  instance,  going  through  a  little  electrical  shop  the  other 
day,  the  familiar  operation  of  punching  armature  disks  in 
compound  dies  was  observed.  There  was  nothing  unusual 
about  this  operation,  except  the  slow  speed  at  which  the  job 
was  running— perhaps  a  matter  of  fifty  strokes  per  minute, 
when  it  should  have  been  running  at  least  fifty  per  cent 
faster. 

"It's  none  of  my  business,  but  why  don't  you  speed  up  that 
job  a  little?"  suggested  the  editor. 

"Why,  do  you  think  that  is  slow?"  said  the  superintendent. 
"We  think  it's  pretty  good  time  here.  You  know  that  iron  is 
hard  and  we  don't  want  to  take  any  chances  on  that  die  either. 
It  cost  us  a  pile  of  money." 

"Well,"  said  the  field  service  editor,  "here  is  what  I  am 
going  by:  The  A.  B.  C.  Electric  Co.  is  running  armature 
disks  off  at  seventy-five  strokes  per  minute;  the  Smith  & 
Brown  Co.  is  cutting  eighty  strokes,  and  I  could  name  at  least 
a  dozen  others  who  are  up  in  that  vicinity  for  speed." 

"Well,"  said  the  superintendent  dubiously,  "I'll  speed  up  a 
little  and  see  how  it  goes."  He  will  speed  up  and  it  will  go 
fine,  much  to  his  surprise  at  first  because  he  will  not  be  ac- 
customed to  the  higher  speed  until  it  becomes  more  common 
in  his  shop. 

In  visiting  many  shops,  the  field  service  editor  uncon- 
sciously compares  speeds  on  similar  operations  in  the  same 
way  that  he  compares  the  quality  of  the  work.  Ask  the  next 
shop  visitor  that  you  have,  if  he  is  a  mechanical  man,  what 
he  thinks  about  the  speeds  of  your  operations— you  may  learn 
something. 

*     *     * 

BLOW-HOLE   FILLER 

BY  WILLIAM  WILLIAMS 

When  turning  the  face  of  a  large  casting  the  tool  frequently 
breaks  through  into  a  hidden  blow-hole  or  other  flaw;  and 
although  the  cavity  exposed  in  this  way  does  not  weaken  the 
casting  to  any  appreciable  extent,  it  spoils  the  appearance  of 
the  work  and  requires  it  to  be  discarded.  The  following  de- 
scribes a  blow-hole  filler  which  enables  defects  of  this  sort  to 
be  remedied  without  requiring  the  work  to  be  thrown  away. 
The  best  plan  is  to  make  up  a  quantity  of  the  filler  and  keep 
it  on  hand  ready  for  use.  To  do  this,  secure  about  2  pounds 
of  powdered  sulphur  and  4  pounds  of  fine  graphite;  mix  these 
ingredients  thoroughly  and  put  the  mixture  into  an  iron 
kettle;  then  fuse  the  mixture  by  heating  it  over  a  slow  fire. 
Care  must  be  taken  not  to  overheat  while  melting,  as  sulphur 
may  catch  fire  if  it  is  heated  too  rapidly.  When  the  mixture 
has  entirely  melted  it  should  be  stirred  for  a  few  minutes  to 
insure  a  thorough  mixing  of  the  sulphur  and  graphite,  after 
which  it  is  poured  into  molds  and  allowed  to  cool.  In  its 
solid  form  the  mixture  is  hard  and  possesses  a  dull  metallic 
luster.  When  a  blow-hole  is  discovered  in  a  casting,  it  should 
first  be  thoroughly  cleaned  to  remove  all  grit  and  dirt,  after 
which  a  hot  soldering  iron  is  used  to  melt  enough  of  the 
blow-hole  filler  to  fill  the  cavity  a  little  more  than  level. 
When  cool,  the  surface  is  smoothed  off  with  a  file  and  emery 
paper,  and  will  then  be  scarcely  noticeable  in  the  surface  of 
the  finished  work. 

*     *     * 

CRACKS  IN  CHROME -VANADIUM  GEARS 
-Causes  of  defects  that  are  obscure  often  seem  perfectly 
obvious  when  once  discovered.  What  seemed  most  mysteri- 
ous and  unexplainable  becomes  as  simple  as  A  B  C.  The  Frost 
Gear  &  Machine  Co.,  Jackson,  Mich.,  manufacturer  of  gear 
sets  for  motor  cars,  was  troubled  by  cracks  in  chrome- 
vanadium  steel  gears.  They  were  ascribed  to  a  variety  of 
causes,  but  finally  were  discovered  to  be  due  to  the  use  of 
steam  in  the  forge  shop  for  blowing  scale  off  the  dies  when 
forging  the  blanks.  The  steam  condensed  and  the  water  run- 
ning off  the  dies  collected  in  little  pools  into  which  a  red-hot 
blank  would  occasionally  fall.  One  side  would  be  quenched 
while  the  other  remained  hot.  The  unequal  shrinkage  stresses 
set  up  strains  that  resulted  in  fractures  after  the  machining 
and  heat-treating  operations  had  been  completed.  The 
trouble  has  led  to  the  substitution  of  compressed  air  for 
steam  to  clean  the  forge  die. 
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HOLDER  FOR  END-MILLS 

BY  J.  P     BROPHY' 

In  this  short  article  the  writer  will  describe  some  kinks  tor 
holding  milling  cutters.  In  the  shops  of  the  Cleveland  Auto- 
matic Machine  Co.  all  kinds  of  end-mills  and  angular  mills 
are  used,  and  these  ideas  have  been  found  very  satisfactory  in 
practice.  In  the  holder  shown  in  Fig.  1,  the  shank  A  is  made 
of  tool  steel  hardened  and  ground.  The  drivers  shown  at  B 
are  produced  by  milling  the  metal  at  each  side.  This 
produces  a  solid  driver  and  the  surface  on  which  the  cutter 
rests  is  ground  after  being  hardened.  The  hole  into  which 
the  stud  C  fits  is  also  ground,  making  a  shank  that  is  per- 
fectly true  and  that  will  last  indefinitely.  The  stud  C  is  a 
close  fit  in  the  hole  in  the  shank  .-1  and  the  large  diameter 
of  the  stud  fits  into  the  hole  in  the  cutter.  As  the  cutter  is 
ground  all  over,  it  can  readily  be  seen  that  by  inserting  a 
square  piece  of  stock  in  the  square  hole  in  the  stud  C,  using 
a  wrench  as  shown  in  the  illustration,  and  drawing  the  cutters 
down  solidly  on  the  end  of  the  shank  A,  a  very  rigid  con- 
struction is  afforded.  It  must  be  understood  in  this  con- 
nection that  one  end  of  the  cutter  has  a  keyway  to  fit  the 
drivers  B.  In  tests  which  have  been  made  with  this  kind  of 
an  end-mill  holder,  it  has  been  found  possible  to  break  the 
cutter  to  pieces  or  stall  the  machine  without  disturbing  the 
concentricity  of  the  stud  C.  This  shows  that  this  is  a  re- 
markably efficient  holder  for  end-mills. 

The  holder  shown  in  Fig.  2  is  similar  to  that  illustrated  in 


Fig.  1.  except  that  this  holder  is  intended  for  angular 
mills.  The  shank  D  is  hardened  and  ground  and  has  a  recess 
in  the  center  to  receive  the  bolt  E.  The  shank  D  has  a  driver 
on  the  end  similar  to  that  illustrated  in  Fig.  1.  The  shank 
G  has  a  keyway  at  one  end,  this  shank  also  being  made  of 
hardened  and  ground  steel.  When  using  this  holder,  a  key- 
way  is  also  milled  in  the  cutter  F  and  a  small  hardened  key 
is  used  for  a  driver.  The  shank  G  is  tapered  at  one -end  to 
adapt  it  for  carrying  angular  milling  cutters  of  small  di- 
ameter. By  placing  the  cutter  in  position  and  drawing  up 
the  bolt  E,  an  extremely  rigid  holder  is  provided.  This  type 
of  holder  has  been  used  in  the  shops  of  the  Cleveland  Auto- 
matic Machine  Co.  for  years.  When  using  small  angular 
mills,  difficulty  was  experienced  in  keeping  them  true,  and 
also  from  having  the  arbor  become  somewhat  damaged.  The 
type  of  holder  described  has  given  excellent  results.  The 
holders  shown  in  Figs.  1  and  2  are  adapted  for  holding  right- 
or  left-hand  mills. 

The  holder  shown  in  Fig.  3  is  used  exclusively  for  holding 
small  end-mills.  The  shank  //  is  hardened  and  ground  and 
provided  with  a  spring  collet.     The  plug  /  fits  loosely  in  the 


Fig.    3.     Holder   for   SmaU    Sizes   of    End.miUs 

hole  in  the  shank  H  and  is  merely  used  for  tapping  the 
shank  into  position  in  the  spindle.  If  a  piece  similar  to  plug 
/  w^ere  not  used  for  this  purpose,  the  workman  would  be 
likely  to  damage  the  holder  more  or  less  while  setting  it  up 
in  the  spindle.  The  cutter  J  is  made  double  ended  to  save 
material;  but  if  made  single  ended  the  shank  on  this  cutter 
should  be  made  about  the  same  length. 
*     *     * 

LUCAS  ADJUSTABLE  SUPPORT  FOR 
ELECTRIC   DRILL 

Portable  electric  drills  are  used  extensively  in  many  shops 
for  drilling  those  holes  in  work  on  the  erecting  floor  which 
cannot  be  conveniently  drilled  under  the  regular  drilling  ma- 
chines. The  usefulness  of  these  portable  tools  is  often  less- 
ened by  the  lack  of  suitable  means  for  holding  them  up  to  the 
work;  as  when  drilling  horizontally,  it  is  necessary  to  pro- 
vide supports  in  order  that  the  holes  drilled  shall  be  square 
with  the  work.  The  supports  provided  usually  consist  of 
blocks,  boxes  or  short  pieces  of  plank  picked  up  in  the  shop. 
The  collecting  of  these  means  time  lost,  and  the  resulting 
pile  is  perhaps  an  insecure  support.  At  the  best,  it  is  un- 
sightly and  not  in  keeping  with   efficient  shop  management. 

To  meet  the  need  for  a  convenient,  easily  adjusted  support 


Lucas    LaZ7-tonf«    Support    for    ElpctricAl    Drill 

for  the  electric  drills  used  in  the  shop  of  the  Lucas  Machine 
Tool  Co.,  Cleveland,  Ohio,  the  lazy-tongs  device  shown  In  the 
illustration  was  designed  and  made.  It  consists  of  a  cradle 
for  supporting  the  electric  drill,  the  lazy-tongs  extension  mem- 
bers and  a  horizontal  adjusting  screw.  Small  casters  are  pro- 
vided to  facilitate  movement  about  the  shop. 

Turning  the  handle  moves  the  cradle  up  or  down,  the  range 
of  vertical  adjustment  being  about  fifteen  inches.  When  the 
cradle  is  depressed  to  the  lowest  position,  a  set  of  four  coil 
springs  underneath  it  is  mmpressed.  These  were  provided  to 
assist  in  raising  the  cradle  when  tho  lazy-tongs  stand  at  an 
acute  angle  with  one  another  that  makes  the  action  of  the 
adjusting  screw  difficult  and  inefficient.  The  springs  over- 
come the  tendency  to  slick,  and  the  resistance  to  elevating  is 
practically  uniform  throughout  the  range  of  adjustment. 
•     *     • 

The  cost  of  operating  a  flOOhorsepower  Diesel  oil  engine 
at  the  Anhouser-nuach  Rrewery  at  St.  Ix>uis,  Mo.,  is  said  by 
the  Comitr>\i.<iril  Mr  Mtipnzinf  to  total  only  0.65  cent  per 
kilowatt  hour,  of  which  0.285  Is  for  fuel  oil  and  0.275  for 
labor,  while  the  remainder  Is  distributed  over  the  expense 
lor  lubricating  oil.  water,  general  suppllrs.  etc. 
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ADJUSTABLE   AND   MULTI-CUTTING 
TURNING    TOOLS 

Frank  H.  Mayoh  has  made  a  number  of  interesting  com- 
ments in  the  December,  1914,  number  of  Machinery,  on  my 
article  entitled  "Adjustable  and  Multi-Cutting  Turning 
Tools"  which  appeared  in  Machineky  for  February,  1914. 
Some  of  the  points  mentioned  are  well  worth  discussion.  In 
the  first  place  I  am  inclined  to  think  that  Mr.  Mayoh  has  mis- 
understood some  of  the  conditions  which  governed  the  work 
mentioned,  a  case  in  point  being  the  method  of  machining 
bushings  (Fig.  4  in  the  original  article).  The  description 
clearly  states  that  "a  number  of  short  bushings  were  to  be 
refinished  on  the  outside"  and  that  they  were  "of  various 
diameters  ranging  from  2%  to  4  inches."  From  0.008  to  0.010 
inch  of  stock  was  left  for  refinishing  and  it  was  important 
that  the  exterior  and  interior  should  be  concentric.  Pieces 
were  made  up  from  the  bar  and  were  found  slightly  "out" 
both  in  the  concentricity  and  squareness  of  the  ends,  so  that 
refinishing  was  resorted  to,  a  small  allowance  being  left  for 
this  purpose.  The  method  described  proved  both  economical 
and  satisfactory,  and  is  in  use  at  the  present  time  by  one  of 
the  largest  machine  tool  manufacturers  in  this  country.  Com- 
paring the  lathe  method  suggested  by  Mr.  Mayoh  with  the 
one  originally  described,  I  find  that  his  equipment  is  con- 
siderably cheaper,  but  that  the  assembling  and  disassembling 
would  require  a  much  longer  time  because  the  work  would 
need  to  be  taken  to  the  arbor  press  each  time  a  bushing  was 
put  on.  A  reasonable  estimate  of  the  time  required  for 
finishing  a  bushing  4  by  3  inches  in  size  by  the  lathe  method 
would  be  at  least  1%  minute,  while  the  same  work  on  the 
turret  lathe  with  the  equipment  mentioned  in  my  article 
took  only  about  one  half  this  time. 

In  addition  to  this,  it  must  be  remembered  that  on  the 
turret  lathe  the  ends  of  the  bushing  are  squared  up  while 
on  the  lathe  this  work  is  not  done.  Although  it  may  seem  a 
trifle  unfair  to  bring  up  this  point,  as  it  was  not  mentioned 
in  the  original  article,  the  fact  remains  that  it  was  done; 
and,  therefore,  it  should  be  mentioned  in  any  comparison  of 
the  two  methods.  In  the  suggestion  for  turret  lathe  tooling 
shown  in  Fig.  2  of  Mr.  Mayoh's  article,  I  will  say  that  this 
idea  is  one  which  is  frequently  used  in  turret  lathe  work; 
and  while  it  has  a  number  of  advantages,  it  is  not  by  any 
means  as  rigid  a  construction  as  that  illustrated  in  the 
original  article,  although  it  is  more  adaptable  to  various 
conditions  and  is  comparatively  cheap.  It  is  subject  to  more 
or  less  "chatter"  if  used  for  heavy  cutting,  while  the  other 
tool  is  rigid  enough  to  counteract  any  such  tendency.  The 
piloting  of  the  arbor  in  the  holder  on  the  turret  is  an  ex- 
cellent idea,  but  somewhat  unnecessary  for  light  cutting. 
Several  examples  of  piloted  arbors  were  given  by  the  writer 
in  the  article  on  "Arbors  for  Second  Operation  Work,"  in 
Machinery  for  October,  1913,  Figs.  7,  10  and  11. 

The  point  which  Mr.  Mayoh  makes  relative  to  the  thrust  of 
the  cut  coming  against  the  screws  instead  of  on  solid  metal 
(Fig.  3  of  original  article)  has  several  times  been  mentioned 
by  the  writer  in  connection  with  the  design  of  cutting  tools, 
and  he  readily  acknowledges  that  in  theory  it  is  much  better 
to  have  the  thrust  of  the  cut  taken  by  the  solid  metal.  In 
actual  practice,  however,  it  is  sometimes  found  advantageous 
to  place  the  screws  in  such  a  position  that  the  operator  can 
easily  get  at  them  for  adjustment,  and  except  in  cases  where 
very  heavy  cutting  was  required  I  have  never  known  trouble 
to  be  caused  by  this  arrangement,  unless  the  distance  from 
the  supporting  screws  to  the  end  of  the  tool  was  excessive. 
In  the  very  article  criticized,  several  instances  are  given  in 
which  the  thrust  Is  taken  by  the  solid  metal  and  not  by  the 
screws,  e.g..  Figs.  4,  5,  6,  11,  13  and  14;  and  the  point  is  also 
mentioned  under  the  head  of  "Points  in  Design,"  No.  7,  in  the 
first  part  of  the  article,  which  reads,  "Arrange  the  toolJblock 


in  such  a  way  that  the  thrust  of  the  cut  does  not  come 
against  it;  it  is  much  better  to  have  the  thrust  come  on  the 
body  of  the  tool."  In  the  instance  mentioned,  the  cuts  taken 
were  comparatively  light  and  the  placing  of  the  screws  as 
shown  gave  greater  facilities  for  adjustment.  The  overhang 
of  the  tools  beyond  the  supporting  screws  was  not  great  and 
no  chatter  was  apparent  when  in  use,  so  that  it  will  be  seen 
that  circumstances  alter  cases;  and  although  the  criticism 
on  this  point  is  perfectly  logical,  the  tool  was  very  efficient. 

Regarding  the  criticism  on  Fig.  6,  I  am  afraid  I  must 
differ  very  strongly  from  Mr.  Mayoh  on  some  of  the  points 
mentioned.  In  the  first  place  the  statement  is  made  that 
the  work  produced  by  the  tooling  mentioned  "would  not  be 
very  accurate  because  the  pilot  comes  above  the  work  and 
offers  no  support  to  the  boring  tools."  This  fact  is  surely 
obvious  and  no  claim  is  made  that  the  piloting  of  the  turning 
tools  has  any  particular  supporting  effect  on  the  boring  tools, 
and  it  is  not  intended  to  have  any  such  effect,  for  no  boring 
tools  are  used  in  connection  with  it.  The  diameter  of  the 
hole  to  be  bored  is  small  in  comparison  to  the  diameters 
turned,  and  although  the  drill  is  combined  with  the  turning 
tools,  the  boring  is  done  separately,  although  the  boring-bar 
is  piloted  in  much  the  same  way  that  Mr.  Mayoh  suggests, 
which  is  ordinary  turret  lathe  practice.  The  spotting  tool  is, 
of  course,  always  used  on  work  of  this  kind  and  needs  no 
further  comment.  The  contention  that  the  drill  and  boring- 
bar  help  to  steady  the  turning  tools  in  Fig.  4  of  Mr.  Mayoh's 
article  is  not  borne  out  by  practical  experience,  and  any 
endeavor  to  make  these  tools  take  the  place  of  the  pilot  on 
the  turning  tool  would  be  futile.  As  a  matter  of  fact  the 
tool  suggested  would  have  practically  no  support  except  that 
rendered  by  its  attachment  to  the  turret  and  would  therefore 
be  very  unsatisfactory  on  the  work  in  question.  Serious 
chatter  would  undoubtedly  result,  as  the  work  was  of  alloy 
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Tig.    1.     Diagram  showing  Effect  of  Thrust  of  Cut  on  Turning  Tools 

Steel,   very  tough,   and   having   considerable  finish   allowance, 
necessitating  heavy  cutting. 

Fig.  1  shows  the  effect  of  the  thrust  of  the  cut  on  the  turn- 
ing tools.  Holder  D  is  secured  to  the  turret  face  and  has  a 
pilot  bar  A  which  enters  a  bracket  on  the  spindle  cap  as  illus- 
trated in  the  original  article.  The  tool  E  is  carried  by  the 
holder  and  is  at  work  on  the  piece  B  which  is  revolving  in  the 
direction  indicated  by  the  arrow.  Let  us  suppose  there  is 
no  pilot  bar  at  A  and  that  we  are  depending  for  rigidity  on 
a  boring-bar  C  piloted  in  a  bushing  in  the  chuck  and  on  the 
support  offered  by  the  turret.  It  is  evident  that  the  thrust 
of  the  cut  tends  to  carry  the  holder  in  the  direction  of  the 
arrow  F,  pivoting  on  the  pilot  C,  which  does  not  help  matters 
in  the  least  except  that  it  steadies  the  work  in  its  relation  to 
the  boring  tool,  but  has  no  useful  effect  on  the  turning  tool 
above  it.  It  is  a  matter  of  leverage,  pure  and  simple.  If, 
however,  we  add  the  pilot  A  to  the  construction,  it  immedi- 
ately counteracts  any  tendency  of  the  holder  to  twist  in  the 
direction  F;  and  as  the  support  is  further  away  radially  from 
the  center  of  the  work  than  the  tool  is,  the  support  offered 
is   much   more  efficient.     The   construction   advocated   by  Mr. 
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Mayoh  Is  almost  identical  with  that  of  Fig.  3  in  the  original 
article  except  that  the  tool-block  is  on  the  other  side.  The 
conditions  governing  the  two  pieces  of  work  were  absolutely 
unlike,  for  in  one  case  the  cuts  were  light  and  in  the  other 
the  amount  of  stock  removed  was  so  great  as  to  require  ex- 
treme power  and  rigidity. 

The  suggestion  of  a  pilot  bar  mounted  in  a  bracket  on  the 
spindle  cap  (Fig.  5  in  Mr.  Mayoh's  article)  has  been  tried  by 
the  writer  a  number  of  years  ago,  and  while  the  scheme  has 
some  advantages  in  the  line  of  manufacture,  the  rigidity  ob- 
tained is  not  as  great  as  if  the  pilot  bar  were  made  integral 
with  the  turning  tool.  Reference  to  Figs.  2  and  3  of  the 
present  article  will  make  clear  the  advantages  of  the  two 
methods,  and  will  show  why  the  pilot  on  the  spindle  cap 
does  not  give  as  rigid  a  construction  as  the  other  method. 
The  illustrations  show  a  partial  plan  view  of  the  tools,  the 
holder  V  in  Fig.  2  having  a  tool  B  and  a  bushing  K  in  which 
the  pilot  L  is  supported.  A  bracket  E  on  the  spindle  cap  is 
bored  to  receive  the  end  D  of  the  pilot-bar,  which  is  forced 
into  place.  The  thrust  of  the  cut  takes  the  direction  indi- 
cated by  the  arrow  A  and  tends  to  spring  the  holder  in  this 
direction.  This  tendency  is  resisted  by  the  pilot  L  which, 
being  firmly  secured  to  the  spindle  cap,  can  bend  only  from 
the  point  C.  so  that  vibration  (if  there  is  any)  will  be  along 
the  lines  F  and  G.  In  the  event  of  extreme  pressure  being 
applied  to  the  tool  in  the  direction  A.  the  movement  of  the 
tool  itself  would  be  as  great  as  the  vibration  of  the  bar  at 
this  point.  The  other  method  of  construction  shown  in  Fig. 
3  of  this  article  has  a  tool  J  in  a  holder  N  on  the  turret  with 
a  pilot  0  shouldered  and  forced  into  place  at  M.  A  bushing  Q 
in  the  bracket  P  acts  as  a  guide.  In  this  case,  the  pressure 
of  the  cut  tends  to  pull  the  tool  in  the  direction  H,  but  the 
shoulder  T  resists  the  pressure  to  a  great  degree,  so  that  it 
would  be  found  a  very  difficult  matter  to  spring  the  bar  in 
the  direction  shown  by  the  lines  R  and  S.  as  the  resistance 
offered  by  the  shoulder  is  very  near  that  of  the  tool  itself, 
so  there  is  little  likelihood  of  sufficient  vibration  being  set 
up  to  cause  any  trouble. 

The  cutting  out  of  the  pilot  bar  in  order  to  clear  the  gear 
guard,  as  noted  by  Mr.  Mayoh,  was  a  very  small  matter  which 
could  have  easily  been  avoided  by  building  a  special  bracket 
for  the  spindle  cap  and  making  this  high  enough  so  that  the 
entire  bar  would  have  cleared  the  guard.  As  the  bracket  used 
was  one  which  had  been  made  for  another  Job.  it  was  cheaper 
to  use  it  than  to  make  up  a  new  pattern.  The  suggestion  of 
placing  the  pilot  bracket  in  the  same  position  in  all  cases  is 
hardly  practical  for  the  general  run  of  turret  lathe  work,  for 
in  one  case  a  chuck  of  fairly  large  diameter  may  be  used  in 
connection  with  the  equipment,  necessitating  a  pilot  bar  far 


Fit.    2       ShoiiMT'ihank    Pilot    AtUnK    into    Bracket    on    SpindU    Cap 

enough  from  the  center  of  the  spindle  to  clear  it,  ns  shown 
In  Fig.  6  of  the  original  article,  while  in  another  Instance. 
as  Fig.  7,  H  special  holding  device  may  be  used  which  makes 
It  advisable  to  pilot  the  tool  lower  down.  The  grouping  of 
the  tools  and  the  posnihlo  neces.nlty  for  back-rest  supports 
also  has  an  effect  on  the  ronslnictlon.  Thr  criticism  which 
Mr.  Mayoh  makes  on  Fig.  10  In  the  original  i\rtlole,  regard- 
ing the  position  of  the  tool  slide  la  correct  In  theory,  but  a 
conitructlon  such  an  he  advocates  would  be  extremely 
itwkward  In  practice  on  account  of  the  dlfDculty  which  would 
be  etperlenred  In  ndjiistlng  the  tool.  It  should  further  be 
noted  that  <itr»ps  and  taper  gibs  are  used  In  the  design  and 
not    the    dovetail    principle    mentioned.     This    point    Is    men 


tioned  in  the  description  of  the  tool,  and  a  construction  of 
this  sort,  if  properly  proportioned  in  its  working  parts,  is 
well  able  to  withstand  the  cutting  stresses  to  which  it  is 
subjected. 

The  use  of  the  adjustable  tool-block,  shown  in  Fig.  8  of  the 
original  article,  does  not  seem  to  have  been  clearly  under- 
stood by  Mr.  Mayoh,  although  its  purpose  was  clearly  stated. 
The  purpose  of  the  tool  was  to  handle  several  different  sizes 
of  ring  pots  and  pistons,  and  in  order  to  avoid  excessive 
overhang  when  machining  small  diameters,  the  tool-block 
was  so  constructed  that  it  could  be  dropped  down,  carrying 
the  tool  with  it.  It  is  obvious  that  on  loosening  the  screws 
which  hold  the  block,  the  tool  would  likewise  become  loosened 
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Tig.    3.     Straight-shank   Pilot    guided   in    Bracket   on    Spindle    Cap 

and  have  a  tendency  to  fall  out;  but  after  the  block  was 
reset  it  might  not  require  changing  again  for  a  week  or 
perhaps  a  month,  and  so  it  is  not  apparent  how  this  could 
be  considered  a  drawback  to  the  adjustable  feature.  On  tur- 
ret lathe  work,  adjustments  of  cutting  tools  are  frequently 
made  by  placing  a  piece  of  finished  work  in  position  and  set- 
ting the  tool  down  until  it  strikes  the  finished  surface,  which 
can  readily  be  done  in  a  construction  of  the  type  under 
discussion.  It  will  therefore  be  seen  that  this  criticism  is 
hardly  borne  out  by  the  facts  of  the  case.  Many  of  the  points 
mentioned  by  Mr.  Mayoh  are  of  interest,  and  while  some  are 
more  valuable  from  a  theoretical  point  of  view  than  they  are 
in  actual  practice,  all  have  their  value  in  calling  attention 
to  points  in  construction  and  design  which  have  seemed 
faulty.  I  have  endeavored  to  go  into  the  matters  mentioned 
as  thoroughly  as  possible,  without  taking  up  the  entire  tool- 
ing arrangements  utilized  in  connection  with  the  tools  de- 
scribed. It  is  quite  possible  that  Mr.  Mayoh's  suggestions 
might  have  been  somewhat  modified  had  he  been  cognizant 
of  the  complete  equipment  used  in  the  various  cases  cited. 
Bridgeport,  Conn.  Albert  A.  Down 


ROUGH-TURNING   VS.   ROUGH-GRINDING 
CRANKSHAFTS 

In  the  March  number  ot  AIaciii.nert,  J.  C.  Spence  criticizes 
an  article  entitled  "Some  Types  of  Automobile  Crankshaft 
Lathes,"  by  W.  0.  Strauss,  which  appeared  in  the  January 
number,  pertaining  to  rough-turning  crankshafts  in  prefer- 
ence to  rough-grinding.  It  is  my  opinion  that  both  writers 
are  somewhat  biased  in  their  convictions,  as  arguments  may 
be  advanced  in  favor  of  both  methods,  and  I  think  that 
neither  rule  can  be  applied  to  all  classes  of  crankshafts. 
Some  cranks  may  be  rough-ground  more  advantageously  than 
they  can  be  turned,  while  others  may  be  more  profitably 
rough-turned  than  rough-ground.  I  also  know  of  certain 
i-ranks  on  which  the  best  plan  is  to  rough-grind  the  line  bear- 
ings and  then  rough  turn  the  pins,  especially  if  the  crank- 
shaft has  a  balanced-hall  or  counterweight  that  must  be  ma- 
chined. On  other  types  of  crankshafts  where  the  shop  re- 
ceives good  forglngs  of  suitable  design,  the  better  plan  would 
be  to  rough-grind  the  pins. 

There  are  many  points  to  be  considered  in  determining  the 
most  economirni  method  of  procedure,  One  big  item  is  the 
relative  amount  of  power  required  in  rough-turning  as  com- 
pared with  rough-grinding.  Other  items  are  the  expense  of 
grinding  wheels  and  diamonds  used  for  dressing  them,  the 
cleaning  of  the  grinding  machine  (when  used  for  rough-grind- 
ing this  seems  to  require  at  least  double  the  time  that  It  does 
when  the  same  machine  Is  used  for  finishing).  These  Items 
must  be  compared  with  the  cost  of  steel  for  tools  and  the  up- 
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keep  of  machines  when  the  crankshafts  are  rough-turned. 
Ten  pounds  of  good  tool  steel  should  rough-turn  800  six- 
cylinder  crankshafts — including  the  machining  of  the  balance 
weight — to  within  0.025  to  0.035  inch  in  diameter,  and  0.005  to 
O.OOS  inch  in  the  width  of  the  finished  dimensions.  When 
cranks  can  be  turned  within  these  limits  it  will  pay  to  rough- 
turn  them.  You  may  rough-grind  to  within  0.012  to  0.015 
inch  in  diameter,  using  a  full  width  wheel,  which  naturally 
makes  finishing  the  crank  a  faster  operation  than  when  it  is 
rough-turned,  but  care  must  be  taken  that  the  sides  and 
fillets  are  true  and  that  the  width  does  not  vary  when  the 
crank  is  rough-ground  in  this  manner. 

Mr.  Spence  writes  of  using  up  grinding  wheels  on  other 
work,  that  have  been  worn  down  in  rough-grinding  crank- 
shafts. Would  it  not  require  a  considerable  amount  of  such 
work  to  make  use  of  these  roughing  wheels  of  a  standard 
grade  and  grain?  I  have  been  interested  in  the  production 
of  crankshafts  for  more  than  ten  years,  during  which  time 
I  have  seen  more  than  300,000  crankshafts  produced.  These 
were  of  various  types  and  designs,  and  from  this  experience 
I  believe  that  the  only  satisfactory  method  of  determining 
whether  rough-turning  or  rough-grinding  is  the  better  process 
is  to  make  a  careful  study  of  all  requirements  of  an  in- 
dividual job  and  adopt  that  method  which  has  the  most 
features  to  commend  it. 

Racine,  Wis.  E.  T.  Causer 


STEE3L  PISTON  RINGS 

In  the  March  number  of  Maciii.neey,  F.  W.  S.  asks  for  in- 
formation in  regard  to  the  use  of  steel  piston  rings  for  steam 
engines.  When  I  was  engineer  on  an  English  steamship 
several  years  ago,  I  had  some  experience  with  the  Clark  & 
Chapman  steel  piston  rings  which  were  in  use  on  the  pistons 
of  the  engines  that  drove  the  cargo  winches.  These  rings 
were  very  satisfactory;  we  never  had  any  trouble  with  them, 
and  as  both  the  rings  and  cylinder  were  worn  to  a  high 
polish,  they  worked  very  nicely.  As  nearly  as  I  can  remem- 
ber, the  cylinders  were  about  10  inches  bore  and  the  rings  of 
%  inch  square  section. 

I  have  never  seen  steel  piston  rings  used  in  large  engines, 
and  cannot  say  if  they  would  give  equally  good  results.  The 
best  way  to  make  a  steel  piston  ring  is  to  roll  the  ring  to  a 
size  that  is  large  enough  to  allow  for  the  spring  in  the  ring 
plus  the  stock  for  machining.  Close  the  ends  of  the  rings 
together,  fasten  them  and  then  machine  the  ring  to  the  size 
of  the  cylinder.  When  made  according  to  this  method,  the 
ring  will  be  a  perfect  fit  and  have  the  required  amount  of 
spring.  The  allowance  for  spring  in  a  steel  piston  ring  should 
be  larger  than  for  a  cast-iron  ring,  a  suitable  allowance  being 
about  1/32  inch  per  inch  of  cylinder  diameter. 

Hoquiam,  Wash.  N.  .W.  Katjnitz 


Undoubtedly  there  are  steam  engine  pistons  fitted  with 
cast-iron  rings  which  are  giving  good  service  and  very  little 
trouble,  but  I  have  yet  to  learn  of  a  case  where  steel  piston 
rings  have  proved  satisfactory  in  all  respects.  I  have  experi- 
mented with  steel  rings  on  three  occasions  and  the  results  ob- 
tained were  very  poor.  I  am  not  in  a  position  to  say  why 
this  was  the  case,  but  on  each  occasion,  when  experiments 
were  tried  with  the  steel  rings,  the  problem  of  lubrication 
was  found  to  be  more  difficult  than  was  the  case  where  cast- 
iron  rings  were  used.  It  seems  that  the  steel  rings  will  not 
carry  a  film  of  oil  sufficient  to  lubricate  them  properly,  and 
as  a  result  the  cylinders  are  cut  and  worn  unevenly,  while 
there  is  very  little  wear  in  the  piston  rings. 

I  have  found  that  large  rings  ranging  from  10  to  25  inches 
in  diameter  give  much  better  satisfaction  when  they  are  made 
of  Swedish  iron  than  if  they  were  made  of  steel.  The  Swedish 
iron  rings  are  more  elastic,  more  easily  fitted,  and  can  be 
kept  lubricated  more  readily.  Owing  to  the  superior  lubrica- 
tion possible,  the  cutting  of  the  cylinder  is  practically  elim- 
inated, and  as  a  result  the  Swedish  iron  rings  will  outlast 
steel  or  cast-iron  rings  by  a  considerable  margin.  A  further 
saving  results  from  the  fact  that  breakage  of  the  Swedish 
iron  rings  is  practically  negligible. 


I  have  never  had  any  experience  with  the  piston  rings  used 
on  steam  hammers,  but  the  success  obtained  with  the  Swedish 
iron  rings  in  other  classes  of  service  makes  me  feel  confident 
that  it  would  be  a  superior  material  to  steel,  owing  to  the 
severe  shocks  to  which  the  piston  rings  on  a  steam  hammer 
are  subjected.  It  will  be  found  that  Swedish  iron  is  slightly 
higher  in  price  than  steel,  but  the  results  obtained  appear  to 
more  than  justify  the  additional  expenditure  for  material. 

Fort  Wayne,  Ind.  H.  R.  Talmage 


In  reply  to  the  question  asked  by  F.  W.  S.  in  the  How  and 
Why  department  of  the  March  number  of  Machi.n-ery,  I 
would  say  that  what  are  known  as  the  Ramsbottom  steel  pis- 
ton rings  are  extensively  used  in  Europe  on  stationary, 
marine  and  locomotive  engine  pistons.  The  advantages 
claimed  for  these  rings  are  low  initial  cost,  freedom  from 
breakage,  lightness  and  good  wearing  qualities.  They  are 
easily  fitted  and  inserted  in  the  grooves  in  the  piston,  four 
rings  usually  being  employed  on  a  piston,  although  two  rings 
have  been  found  to  give  good  results.  Owing  to  their  light- 
ness and  to  the  method  by  which  they  are  manufactured, 
these  rings  conform  readily  to  an  uneven  cylinder  wall,  and 
even  where  the  supply  of  lubricant  is  scanty  it  is  very  rare 
for  the  cylinders  to  show  any  considerable  sign  of  cutting. 
In  this  respect,  the  steel  rings  show  a  marked  advantage  over 
the  cast-iron  rings. 

These  steel  piston  rings  are  of  the  concentric  type,  the 
method  of  manufacture  providing  the  necessary  amount  of 
spring.  Either  of  two  methods  of  manufacture  may  be  em- 
ployed and  in  each  0.125  inch  per  foot  of  cylinder  diameter 
is  allowed  for  the  spring  in  the  ring.  The  first  method  con- 
sists of  rolling  the  ring  to  the  required  shape  and  size  in  a 
double  set  of  rolls,  rolling  sidewise  at  the  same  time  that  the 
curvature  is  being  formed.  This  method  results  in  compress- 
ing the  inside  edge  of  the  ring,  and  gives  the  required  spring. 
It  is  necessary  to  allow  the  ends  of  the  ring  to  overlap  to 
get  rid  of  end  distortion.  After  cutting  the  rings  to  the  re- 
quired length,  they  are  clamped  on  an  arbor  and  ground  ac- 
curately to  size. 

The  other  method  of  manufacture  referred  to  consists  of 
winding  up  a  coil  of  metal  which  is  cut  into  individual 
rings.  These  rings  are  then  placed  in  a  circular  die  and 
pressed  to  the  required  shape  and  size.  This  may  be  done  by 
either  hydraulic  pressure  or  by  rolling,  the  latter  being  the 
more  satisfactory  method.  If,  however,  F.  W.  S.  only  de- 
sires to  make  up  one  or  two  sets  of  rings,  he  would  find  it 
more  satisfactory  to  forge  the  rings  from  steel  and  then  turn 
them  to  size  in  a  lathe.  Very  good  results  could  be  ob- 
tained in  this  way,  although  it  will  be  necessary  to  peen 
the  rings  thoroughly  on  the  inside  in  order  to  give  them  the 
required  tension  and  strength.  This  should  be  done  before 
the  finishing  cuts  are  taken. 

G.  M.  H. 


EARLY  ENGINEERING  HANDBOOKS 

I  read  with  interest  the  article  on  early  engineering  hand- 
books in  the  April  number  of  Machineky.  At  the  present 
time,  I  have  in  my  possession  a  copy  of  Grier's  "Mechanic's 
Calculator,"  published  by  Thomas  Wardle,  15  Minor  St., 
Philadelphia,  Pa.,  and  dated  1839.  It  is  evidently  of  the  sixth 
edition  and  the  preface  or  introduction  is  dated  "Glasgow, 
27th  August,  1832." 

This  "Mechanic's  Calculator,"  1839  edition,  printed  in  Phila- 
delphia, seems  to  be  earlier  than  any  of  those  mentioned  in 
the  article  referred  to.  The  book  contains  some  interesting 
material,  including  steel  engravings  of  the  steam  engine, 
windmills  and  water  wheels. 

Mount  Vernon,  N.  Y.  Wabken  L.  Smith 

[The  work  referred  to,  which  was  submitted  to  the  editorial 
department  for  examination,  is  a  curious  compendium  of 
arithmetic,  geometry,  mechanical  drawing,  conic  sections, 
mensuration,  mechanics,  strength  of  materials,  hydro- 
statics, hydrodynamics,  pneumatics,  heat,  steam  engines, 
steamboats,  friction,  and  machinery  in  general,  concluding 
with  tables  of  square  and  cube  roots  and  useful  recipes  for 
workmen.     It   is   interesting  to   compare   this   old   work   with 


828 


MACHINERY 


June,  1915 


a  modern  handbook  highly  specialized,  containing  in  somb 
cases  more  on  one  subject  alone  than  is  in  this  whole  work. 
The  book,  nevertheless,  was  a  good  one  for  its  time,  and  any 
old-time  mechanic  who  had  read  it,  studied  the  problems  and 
understood  the  principles,  would  have  compared  very  favor- 
ably in  knowledge  of  general  engineering  principles  with 
mechanics  of  today. — Editoe.] 


EXTERNAL   SCALE   DEPTH   GAGE 

The  external  .scale  depth  gage  described  herewith  is  be- 
lieved to  be  of  suflJcient  novelty  to  warrant  bringing  it  to  the 
attention  of  readers  of  Machinery.  The  superiority  of  this 
design  over  the  usual  form  of  micrometer  barrel  can  be  best 
explained  by  first  referring  to  the  detail  of  an  ordinary  mi- 
crometer barrel  shown  at  A.  It  will  be  evident  that  the 
figures  on  a  depth  gage  must  read  from  the  top  down,  and 
hence  as  the  thimble  descends  it  covers  the  figure  that  con- 
stitutes the  starting  point  in  taking  the  reading.  Thus  it 
will  be  seen  that  the  figures  1,  2  and  3  of  the  thimble  and 
barrel  shown  at  A  are  covered;  and  in  taking  the  reading  it 
is  necessary  to  refer  back  from  the  figure  4  to  obtain  the  read- 
ing. Although  there  is  no  great  difficulty  in  so  doing,  mis- 
takes are  likely  to  be  made. 


Micrometer   Depth    Oafs    with   Scale   on    Outlide    of    Thlmbla   to 
facilitate    reading 

With  the  external  scale  all  of  the  figures  are  always  visi- 
ble, the  bottom  of  the  thimble  and  the  right-hand  edge  of  the 
scale  being  n^eA  In  taking  the  reading.  Referring  to  the  il- 
lustration, It  will  be  seen  that  the  tool  con.slsts  of  a  block  B, 
upon  which  the  scale  C  is  mounted.  The  micrometer  nut  D 
runs  over  the  40-pitch  screw  E,  which  is  a  combination  mi- 
crometer screw  and  collet;  and  the  thimble  f  is  graduated 
into  twenty-five  spaces  In  the  usual  way.  The  nut  G  Is  for 
the  purpose  of  binding  the  collet  E  onto  the  plunger  //,  which 
extends  down  through  the  block  B  of  the  depth  gage  to  en- 
able the  tool  to  be  used  In  the  ordinary  way. 

Elgin,    III.  KtlF.N    I.KA 


TRUING  UP  CHUCK  JAWS 
It  is  hard  to  see  why  anyone  should  attempt  to  true  up  the 
Insldo  gripping  faces  of  chuck  Jaws  with  the  Jaw.s  straining 
out  against  a  ring,  as  shown  nl  A  In  Fig  1,  but  this  Is  done 
by  many  men  who  consider  themselves  good  mechanics.  If 
the  ring  were  placed  as  shown  at  B,  the  conditions  would  not 
be  so  had;  but  In  order  to  obtain  the  most  favornhle  results. 


Fiff.    1.     Incorrect 

Method  of  using 

Setting  Ring 


Fig.    2.     Correct 

Method  of  using 

Setting  Ring 


Fig.  8.  Error  pro- 
duced by  not  using 
a  Shim  in  re-setting 


the  ring  should  be  placed  as  shown  at  C  in  Fig.  2,  as  this 
places  the  jaws  under  the  same  conditions  which  exist  while 
they  are  holding  a  piece  of  work.  The  illustration  shows  the 
nature  of  the  error  that  is  introduced  when  the  Jaws  are 
trued  up  with  the  ring  applied  as  shown  at  A  and  B.  With 
the  ring  in  position  .1.  the  straining  out  of  the  jaws  sets 
them  at  an  angle  with  the  body  of  the  chuck,  indicated  by  a 
and  6.  It  makes  no  difference  how  new  and  close  fitting  the 
jaws  of  the  chuck  may  be;  there  is  bound  to  be  a  certain 
amount  of  error  of  this  nature.  And  even  if  we  could  imagine 
a  chuck  with  absolutely  no  play  in  the  bearing  surfaces  of 
the  jaws,  there  would  still  be  a  tendency  for  the  chuck  body 
to  spring.  Boring  the  jaws  while  in  this  position  results  in 
cutting  away  more  metal  at  c  than  at  d.  the  cut  being  indi- 
cated by  the  dotted  line.  When  gripping  the  work  with  a  sur- 
face finished  in  this  way,  the  pressure  of  the  jaws  is  reversed 
and  a  bell-mouthed  opening  is  produced  that  is  shown  by  the 
full  line  in  Fig.  2.  With  the  ring  set  at  B  the  tendency  to 
strain  the  Jaws  and  chuck  body  out  of  true  is  not  so  great, 
but  there  is  still  likelihood  of  trouble  from  this  source. 

When  using  a  ring  in  the  position  shown  at  C  in  Fig.  2, 
the  jaws  are  strained  open  at  the  outside,  and  a  parallel  cut 
taken  from  the  inside  of  the  gripping  surface  cuts  away  more 
metal  at  e  than  at  /.  The  jaws  should  be  carefully  centered 
with  the  chuck  body  and  a  cut  started  at  e  that  will  almost 
reach  the  surface  when  the  left-hand  side  of  the  ring  C  is 
reached.  The  ring  is  then  placed  farther  in  to  allow  the  cut 
to  be  completed;  and  in  making  this  second  setting  of  the  ring 
it  should  not  be  placed  any  farther  back  than  necessary.  The 
ring  will  have  to  be  increased  in  size  by  the  use  of  suitable 
shims  in  order  to  compensate  for  the  metal  which  has  been 
removed  from  the  chuck  jaw  by  the  partially  completed  cut. 
If  this  is  not  done,  the  coadition  shown  at  D  in  Fig.  3  will 
result.  The  surface  E,  which  has  been  bored  on  a  larger 
radius,  will  be  flatter  than  the  surface  F.  This  error  will, 
however,  be  negligible  in  most  cases. 

Turtle  Creek,  Pa.  Wii.i.iam  S,  Rowki.i. 


DIES  FOR  DRAWING  CUPS 
When  drawing  shoot  stool  oiips  umior  a  power  press,  there 
are  many  points  in  the  construction  of  the  dies,  the  observ- 
ance of  which  will  add  materially  to  the  quality  of  the  work 
and  the  rate  at  which  the  parts  are  produced.  It  is  generally 
known  that  the  required  size  of  cup  and  the  gage  of  the 
metal  from  which  it  is  to  be  made,  dotorniinc  the  dimensions 
of  the  draw-ring.  As  a  rule,  however,  it  Is  not  desirable  when 
redrawing  to  allow  the  cup  to  come  in  contact  with  the  entire 
height  of  the  draw-ring,  as  the  frlctional  resistance  which  the 
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pinions  were  tried  out  with  the  SO-tooth  gear,  they  were 
found  to  run  satisfactorily  with  practically  no  alteration.  In 
one  or  two  cases  the  patterns  were  filed  up  just  a  little  to 
remove  a  slight  "cramp."  W.  J.   Hamilton 


Fis.    2.     Die    with    TTnder    Edge    ieveled;    the    Height    does    not 
warrant   counterboring 

ring  offers  to  the  passage  of  the  work  might  result  in  draw- 
ing the  wall  of  the  shell  too  thin.  To  avoid  this  and  still 
maintain  the  necessary  height  of  the  ring,  I  have  found  it 
desirable  to  counterbore  the  draw-ring  from  the  under  side 
to  a  diameter  about  14  inch  larger  than  the  diameter  of  the 
hole  in  the  die.  This  construction  is  clearly  shown  in  Fig.  1. 
Experience  has  shown  me  that  %  inch  of  straight  wall  is 
sufficient  for  the  draw-rings  used  for  drawing  most  forms  of 
cups,  but  it  is  not  desirable  to  have  a  sharp  edge  at  the  bot- 
tom of  the  draw-ring.  This  edge  should  be  beveled  off  at  an 
angle  of  45  degrees,  as  shown  in  Fig.  1,  to  avoid  the  possi- 
bility of  chips  breaking  oft,  as  they  are  likely  to  do  if  the 
edge  is  left  sharp.  Although  beveling  the  edge  in  this  way 
eliminates  the  danger  of  breaking  chips  from  the  bottom  of 
the  die,  it  is  not  always  possible  to  follow  this  method  of 
procedure,  as  the  sharp  edge  is  sometimes  relied  upon  to  strip 
the  shell  from  the  punch.  However,  this  method  of  stripping 
Is  very  poor  and  I  personally  prefer  to  use  stripper  dogs  for 
the  purpose.  Fig.  2  shows  how  this  method  of  beveling  the 
under  side  of  the  die  may  be  used  to  advantage  even  though 
the  height  of  the  die  is  not  sufficient  to  warrant  counterboring. 

H.   E. 


BEVEL   CHANGE  GEARS 

It  is  a  commonly  accepted  theory  that  when  the  number 
of  teeth  in  one  of  a  pair  of  bevel  gears  is  changed,  the  pitch 
cone  angle  is  changed  also,  and  this  necessitates  the  pro- 
vision of  a  new  running  mate  for  the  gear  with  a  pitch  cone 
angle  to  conform  with  the  changed  angle  of  the  first  gear. 
While  this  may  be  quite  true  in  theory,  there  are  times  when 
a  great  deal  of  unnecessary  expense  would  be  incurred  if 
this  rule  were  followed.  Occasionally  it  is  desirable  to  have 
a  series  of  change  bevel  gears,  and  if  the  foregoing  theory 
were  strictly  adhered  to  it  would  mean  that  each  change 
would  require  two  special  bevel  gears.  Fortunately,  how- 
ever, this  rule  has  its  exception,  as  is  shown  by  the  following. 

It  was  desired  to  make  a  set  of  bevel  pinions  having  a 
range  of  from  twenty  to  forty  teeth,  increasing  by  steps  of 
five  teeth.  This  set  of  pinions  was  to  be  used  for  driving  an 
80-tooth  bevel  gear.  To  avoid  making  a  special  80-tooth  gear 
for  each  pinion  of  the  set,  the  following  experiment  was  tried 
and  found  to  work  with  entire  satisfaction.  As  previously 
stated,  the  pinions  were  required  to  have  from  twenty  to 
forty  teeth  ranging  by  intervals  of  five  teeth.  The  draftsman 
selected  the  middle  pair  of  gears,  i.  e.,  the  30-80  tooth  com- 
bination, and  figured  their  face  and  cutting  angles,  out- 
side dimensions,  etc.,  in  the  regular  way.  Next  he  drew  up 
the  entire  set  of  pinions,  giving  each  pinion  the  face  and 
cutting  angle  found  correct  for  the  30-tooth  pinion  running 
with  the  80-tooth  gear.  From  these  drawings,  iron  patterns 
were  made,  from  which  the  pinions  were  cast,  and  when  these 


TAPER-TURNING   ATTACHMENT  WITH 
ROLLER   BACK-RESTS 

The  taper-turning  attachment  illustrated  and  described 
herewith  was  recently  designed  and  built  by  the  Jones  & 
Lamson  Machine  Co.,  Springfield,  Vt.,  for  turning  tapers  up 
to  20  degrees  included  angle  on  bar  stock.  It  is  made  in  two 
sizes,  the  smaller  to  take  stock  from  V2  to  2%  inches  In 
diameter  and  adapted  for  use  on  the  2^4  by  24-inch  fiat  turret 
lathe;  the  larger  size  takes  stock  from  u,  inch  to  3  inches  in 
diameter  and  is  adapted  for  use  on  the  3  by  36-inch  flat  turret 
lathe.  To  turn  any  taper  within  the  capacity  of  the  attach- 
ment, a  templet  is  accurately  ground  to  the  required  taper. 
This  templet  is  clamped  into  the  end  of  an  arm  extending 
from  the  head  of  the  lathe,  in  such  a  way  that  it  is  rigidly 
though  adjustably  held,  as  shown  at  A.  The  templet  is  ad- 
justed to  the  proper  height  from  the  turret,  and  runs  freely 
in  a  groove  in  the  base  casting  of  the  attachment  which  Is 
securely  bolted  to  the  turret. 


Diagram    showing   30-tooth    Fi] 


sh    with   80-taotta    Omj 


Lamson   Flat 


As  the  turret  is  fed  toward  the  chuck,  the  templet  actuates 
a  follower  which  passes  through  the  base  of  the  attachment. 
This  follower  is  notched  at  the  end  B  to  receive  the  templet, 
while  the  other  end  G  is  off-set  to  carry  the  screw  D.  The 
screw  D  engages  the  sliding  block  E  which  carries  the  cutting 
tool  F.  the  sliding  block  being  held  securely  against  the  screw 
by  a  spring  G.  In  this  way  the  pressure  of  the  templet  always 
holds  the  tool  against  the  work  while  the  action  of  the 
spring  prevents  the  tool  from  digging  in.  The  screw  D  pro- 
vides an  adjustment  for  the  tool  and  block;  and  when  the 
tool  is  properly  adjusted  to  the  work,  the  nut  H  on  the  screw 
D  is  turned  until  the  handle  /  strikes  the  stop-pin  K,  after 
which  the  binder  screw  J  is  set.  In  this  way  a  rapid  method 
Is  provided  of  relieving  the  tool  while  drawing  the  carriage 
back  from  the  chuck.  A  slight  turn  of  the  handle  /  relieves 
the  tool;  and  by  moving  the  handle  back  against  the  stop- 
pin,  the  tool  is  brought  back  into  the  operating  position. 

The  roller  back-rests  or  steadyrests  shown  at  L  are 
mounted  on  swinging  roll  carriers,  and  are  easily  adjusted 
to  run  on  any  diameter  of  stock  by  adjusting  the  screws  N. 
The  rolls  are  designed  to  run  on  the  straight  stock  in  ad- 
vance of  the  cutting  tool  and  do  not  follow  the  taper  that  is 
being  cut.  The  direct  sliding  movement  of  the  tool-block  in 
its  dovetail  bearings  and  the  rigid  backing  provided  by  the 
roller  rests  work  together  to  insure  the  production  of  a 
smooth  taper,  the  accuracy  of  which  is  limited  only  by  the 
accuracy  of  the  templet. 

Springfield,  Vt.  C.  R.  Ranney 
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GEAR   GRINDING   FIXTURE 

It  is  the  purpose  of  this  article  to  describe  a  fixture  for 
grinding  the  bearing  holes  in  gears  after  they  have  been 
hardened,  the  fixture  providing  for  having  the  hole  central 
with  the  pitch  circle.  It  consists  of  a  cast-iron  body  .1  which 
is  threaded  to  screw  onto  the  spindle  of  the  machine  on  which 


for   ^rindin^  Bearing  of   G< 


tral  with   Pitch   Circle 


the  fixture  is  used.  The  face  has  three  slots  machined  in  it 
to  receive  the  jaws  B,  these  jaws  being  hardened  and  ground. 
The  Jaws  are  operated  by  adjustable  links  C  which,  in  turn, 
are  connected  to  the  ring  D.  By  rotating  the  ring  D,  the  links 
C  actuate  the  jaws  B  so  that  the  gear  is  centered  ready  to  be 
ground.  The  ring  E,  which  surrounds  the  body  of  the  chuck, 
is  pressed  into  place,  after  the  body  has  been  machined  where 
required. 

Detroit,  Mich.  C.  A.  Sikweck 


AN  UNUSUAL  PLANER  JOB 
After  finishing  the  design  of  a  machine  which  we  were 
going  to  build,  1  found  that  the  baseplate  was  too  large  to  be 
finished  in  the  usual  way  on  any  of  our  planers  or  milling 
machines.  As  shown  in  the  illustration,  this  plate  was  40 
inches  square  and  had  a  5-inch  square  boss  at  each  corner, 
which  had  to  be  finished  on  both  sides.  It  was  required  to 
have  the  faces  of  these  bosses  as  nearly  parallel  as  possible, 
and  on  that  account  it  was  important  to  finish  the  first  side  of 
the  base  at  a  single  setting. 

After  giving  the  matter  considerable  thought,  we  hit  upon 
the  idea  of  clamping  the  cross-bar  ^  in  a  large  swivel  vise 
mounted  on  the  planer  table.  After  truing  up  the  four 
comers  of  the  work  as  nearly  as  possible  with  a  surface  gage, 
the  work  was  swung  around  so  that  two  of  the  corners  came 
approximately  over  the  center  of  the  planer  table,  after  which 
the  swivel  head  of  the  vise  was  clamped.  Set  up  in  this  way, 
ample  room  was  provided  to  run  the  front  of  the  work  far 
enough  under  the  cross-rail  to  permit  planing  the  surface  of 
the  boss.  In  this 
connection  It  should 
be  mentioned  that  a 
Jack  was  placed  un- 
der the  corner  of  the 
work  while  it  was 
being  planed.  By 
Bwivellng  the  vise, 
the  other  three  cor- 
ners were  succeaslve- 
ly  brought  into  posi- 
tion for  planing. 

After  the  fniir 
bosses  on  one  side 
of  the  plate  had  been 
flnl.<<hed  In  this  way, 
the  work  was  taken 
out  of  the  vise, 
turned  over  and  re- 
placed with  the  fln- 
Isbed  side  down,  this 
finished      side      then 


being  used  to  true  the  work  up  properly.  The  jack  was 
brought  up  under  the  first  corner  to  be  planed  so  that  it 
just  touched  the  work,  after  which  the  screw  was  fastened 
and  the  jack  left  at  that  height.  As  each  corner  was  brought 
into  position  for  planing,  the  Jack  was  placed  under  it  to 
afford  the  necessary  support.  Very  satisfactory  results  were 
obtained  in  this  way,  and  when  the  plate  was  finished  it  was 
found  that  the  corners  did  not  vary  over  0.002  inch,  this 
error  being  corrected  by  scraping. 
Middletown,  Conn.  E.  M.  Bidwell 


RIVET   SPINNING   TOOL   WITH    IMPROVED 
BEARING   FOR   ROLL  PIVOT 

Itivet  spinning  tools,  as  commonly  made,  have  two  rolls 
set  at  a  slight  angle  with  each  other  but  both  turning  on  the 
same  pivot.  This  construction  forms  a  very  poor  bearing 
for  the  rolls,  as  the  hole  in  the  roll  must  be  larger  than  the 
pin,  and  therefore  can  only  touch  the  pin  at  one  point — the 
face  of  the  roll.  If  the  hole  is  tapered  to  bring  its  lower 
side  in  line  with  the  pin, 
greater  side  play  is  produced 
in  the  hole  which  is  already 
too  large,  and  the  roll  is 
subjected  to  a  twisting 
movement  of  considerable 
force  when  in  use.  As  a 
result,  it  is  forced  to  one 
side,  when  the  carefully 
tapered  hole  will  no  longer 
match  the  straight  pin;  and 
the  bearing  is  transferred 
from  the  calculated  line, 
which  reached  through  the 
whole  thickness  of  the  roll, 
to  a  single  point.  With  the 
rolls  out  of  line,  inferior 
work  is  produced  and  the 
pivot  subjected  to  excessive 
wear,  which  shortens  the 
life  of  the  tool. 

The  accompanying  illus- 
tration shows  how  these 
troubles  may  be  avoided  by 
so  shaping  the  pivot  that 
each  roll  bears  upon  the 
circumference  of  a  sphere 
which,  as  it  fills  the  hole, 
allows  no  side  play  and  thus 


Spinning    Tool    with    Improved 
BoAring  for   RoU   Firot 
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holds  the  rolls  accurately,  in  line.  A  brief  consideration 
of  the  subject  will  suffice  to  show  that  a  movement  of  the 
pin  through  the  holder  and  rolls  lowers  one  roll  and  raisee 

the  other,  thus  al- 
lowing them  to  be 
matched  at  their  cir- 
cumference, after 
which  the  pin  may 
be  fixed  in  place  by 
the  set-screw.  This 
feature  of  adjust- 
ment makes  it  pos- 
sible to  use  a  pair 
of  rolls  which  may 
vary  slightly  In  di- 
ameter, and  still 
match  at  the  work- 
ing point,  thus  secur- 
ing a  decided  advan- 
tage over  the  old 
type  of  holder  that 
is  made  w-ith  a 
straight  pin. 

F.  W.  B  ARROWS 

Bridgeport.  Conn. 
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THE   ANGLE    OF   TORSION 

I  was  much  interested  in  the  article  of  this  title  by  B.  D. 
Pinkney  which  appeared  in  the  November  number  of 
Machinery.  It  will  be  recalled  that  this  article  dealt  with 
the  angle  of  torsion  of  double  or  compound  geared  machines; 
i.e.,  it  showed  the  effect  of  different  angles  of  torsion  in  a 
shaft  in  producing  wear  in  a  pair  of  driving  pinions  when 
the  power  could  not  be  applied  directly  to  the  center  of  the 
shaft  to  equalize  the  torsion.  The  different  angles  of  torsion 
resulted  in  uneven  wear  on  the  teeth  of  the  pinions.  This 
condition  is  very  noticeable  on  the  bridge  driving  shafts  of 
electric  cranes,  although  here  it  is  not  so  much  a  matter  of 
uneven  wear  of  the  teeth  of  the  driving  pinions  as  the 
tendency  of  one  end  of  the  crane  to  travel  ahead  of  the  other, 
or  to  lag  behind  as  the  case  may  be.  This  causes  a  variety 
of  troubles,  such  as  excessive  wear  and  tear  on  the  crane 
tracks  and  wheels,  undue  wear  of  the  pinion  and  gear  teeth, 
twisting  of  the  crane  bridge,  and  other  equally  unsatisfactory 
operating  conditions. 

The  most  obvious  method  of  eliminating  the  difBculty  is  to 
apply  the  power  exactly  at  the  center  of  the  shaft  carrying 
the  two  pinions,  but  in  many  cases  this  is  difficult  to  accom- 
plish because  mounting  the  motor  on  a  bracket  attached  to 
the  side  of  one  of  the  bridge  beams  near  the  center  of  the 
span  means  that  an  excessively  large  beam  must  be  selected 
in  order  that  it  may  possess  sufficient  lateral  strength  to  sup- 
port the  motor  with 
the  required  degree 
of  rigidity.  This  is 
especially  true  when 
the  designer  is  called 
upon  to  use  beams  of 
standard  structural 
shapes  in  the  c5n- 
struction  of  the 
crane  bridge.  I  have 
in  mind  the  case  of  a 
crane  which  I  de- 
signed for  use  in  our 
own  shop.  This 
crane  was  of  the 
three-motor  type, 
i.  e.,  one  motor  pro- 
vided to  hoist  the 
load,  one  to  drive 
the  hoist  trolley  on  the  bridge  and  one  to  drive  the  bridge 
along  the  runways.  It  was  the  mounting  of  the  last  motor 
referred  to  that  caused  most  of  the  trouble.  The  crane  bridge 
was  constructed  of  two  10-inch  25-pound  I-beams  which  we 
had  in  stock.  The  hoist  and  trolley  occupied  all  of  the  space 
between  the  beams  and  traveled  on  the  top  of  2-inch  rails 
secured  to  the  top  flanges  of  the  beams.  As  a  result,  the 
mounting  of  the  motor  at  the  center  of  the  crane  meant  that 
it  would  have  to  be  supported  by  a  bracket  secured  to  the  out- 
side of  the  web;  and  as  the  span  was  18  feet  and  the  beam 
unsupported  for  its  whole  length,  such  construction  would 
have  caused  too  much  deflection.  I  finally  placed  the  motor 
on  one  of  the  end  trucks  and  coupled  a  shaft  to  it,  which  was 
long  enough  to  deliver  the  power  to  the  center  of  the  bridge 
shaft  through  a  gear  and  pinion. 

Since  reading  Mr.  Pinkney's  article  I  have  been  wondering 
whether  it  would  have  been  practicajble  to  have  proportioned 
the  bridge  shaft  as  suggested  In  the  illustration  which  he 
designates  as  Fig.  4.  The  illustration  which  accompanies  the 
present  article  shows  the  shaft  for  the  crane,  to  which  I  have 
referred,  designed  in  accordance  with  this  idea.  Such  a 
method  would  make  it  possible  to  mount  the  motor  on  one 
of  the  end  trucks,  where  it  would  be  rigidly  supported,  while 
the  difference  in  the  angles  of  torsion  of  the  shaft  would  be 
taken  care  of  by  the  difference  in  shaft  diameters,  as  sug- 
gested by  Mr.  Pinkney.  The  only  question  in  my  mind  is 
whether  it  would  be  as  satisfactory  as  to  apply  the  power 
directly  to  the  center  of  the  bridge  shaft.  For  the  con- 
ditions under  consideration,  we  see  that  the  torsion  moment 
T  is:  , 


T  =  514  X  1.8  =  925   inch-pounds. 
The  angle  of  torsion  A  for  the  186-inch  length  of  shaft  is 
found  from  Formula  (4)   of  Mr.  Pinkney's  article: 
687.5  X  925  X  15.5 

A  = =  0.69  degree. 

1.36  X  10,500,000 
In  the  preceding  calculation  the  value  of  the  polar  moment 
of  inertia  of  1.36  corresponds  with  the  shaft  diameter  of 
1 15/16  inch.  Using  the  same  formula  and  solving  for  the 
value  of  the  polar  moment  of  inertia,  we  have  for  the  20- 
inch  length  of  shaft: 

687.5  X  925  X  1.6 

0.69  = . 

J  X  10,500,000 
687.5  X  925  X  1.6 
J  = =  0.1405. 


0.69  X  10,500,000 
From  the  formula  J  =  0.098Z)*  we  have: 


"I   0.1405 
N    0.098 


D  =  1    3/32    inch,   or   say   1%    inch   which   is   the   required 
diameter  for  the  smaller  shaft. 

York,  Pa.  W.  B.  Gilbebt 
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Bridg^e  Driving  Shaft  of  a  Crane,  in  which  a  Consideration  of  the  Angle  of  Torsion 
would  have  saved  Trouble  in  designing 


A  HAND   SCREW  MACHINE   KINK 

It  sometimes  happens  that  certain  kinds  of  small  threaded 
work    produced    on    automatic    screw    machines    have    to    be 

finished  on  hand 
screw  machines.  In 
such  cases  the  work 
is  usually  held  by 
the  threaded  part 
and  must  be  screwed 
onto  the  arbor  before 
it  can  be  operated 
upon.  Then  after 
the  operation  is  com- 
pleted the  work 
must  be  screwed  off 
the  arbor.  The  best 
kink  that  the  writer 
knows  of  for  rapidly 
setting  up  such  work 
is  to  mount  a  piece 
of  fiber  in  the  back 
toolpost  of  the  hand 
screw  machine.  The  front  end  of  this  fiber  block  is  made 
to  conform  to  the  profile  of  the  work,  which  is  started  onto 
the  threaded  arbor  while  the  machine  is  running  and  screwed 
up  tight  against  the  shoulder  of  the  arbor  by  bringing  the 
fiber  block  to  bear  against  the  revolving  work.'  As  soon  as 
the  second  operation  has  been  completed,  the  machine  is  re- 
versed and  the  fiber  block  again  brought  to  bear  against  the 
work,  causing  it  to  be  unscrewed  from  the  arbor  and  dropped 
into  a  receiver  placed  to  catch  it.  The  reason  for  using  a 
fiber  block  for  this  purpose  is  that  it  does  not  injure  the 
finish  of  the  work,  and  still  has  the  required  degree  of 
durability. 

Tool  Setter 
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WAXING  COMPOUND  TO  MAKE  DRAW- 
INGS TRANSPARENT 
If  it  is  required  to  make  a  blueprint  from  a  drawing  on 
heavy  bond  paper,  trouble  is  often  experienced  on  account  of 
the  amount  of  time  required  to  make  the  print,  due  to  the 
opacity  of  the  paper.  If,  however,  the  reverse  side  of  the 
drawing  is  rubbed  with  a  compound  made  by  dissolving 
enough  ordinary  beeswax  in  spirits  of  turpentine  to  form  a 
thin  paste,  the  paper  will  become  quite  transparent  and  a 
print  may  be  made  from  the  drawing  in  a  very  short  time. 
In  applying  the  compound,  a  cloth  should  be  used  and  the 
compound  rubbed  well  into  the  pores  of  the  paper.  After 
this  has  been  done,  the  surplus  wax  and  turpentine  should 
be  removed  by  vigorous  rubbing  \vith  a  dry  piece  of  cloth. 

Walter  E.  L.\Mn 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING    LABOR    AND    MATERIALS 


JACK  FOR  TRUING  UP   LATHE   WORK 
The  jack   which   I   am  going  to   describe   was   designed   to 
meet  conditions  often   found  In  chucking  medium   or  small 

sized  work,  where 
the  time  -  honored 
bolt  and  nut  fail 
to  enter  a  narrow 
opening  where  they 
may  be  needed 
for  making  adjust- 
ment. The  size  of 
the  jack  may  be 
made  to  suit  differ- 
ent classes  of  work, 
and  where  economy 
of  space  is  the 
first  consideration 
a  large  "run"  of  the 
screw  is  out  of  the 
question.  An  ad- 
justment of  a  few 
thousandths  of  an 
inch  is  generally 
sufiBcient,  and  in 
the     case     of     the 


'-"'] 

Jack    for    truin?   up  Work   held 


Jack  shown   in   the   illustration   the  maximum   "run"   is  only 
%  inch. 

Turtle  Creek,  Pa.  Wii.i.iAjr  S.  Rowell 


GRINDING  DULL   COMPASS   POINTS 

Dull  points  on  a  draftsman's  compass  or  dividers  are  a 
source  of  annoyance  and  inaccuracy,  but  this  trouble  can 
easily  be  overcome  by  keeping  a  carborundum  slip  for  use  in 
occasionally  grinding  the  points  to  keep  them  sharp.  The 
accompanying  illustration  shows  the  method  of  procedure 
which  I  have  found  to  be  very  satisfactory.  The  stone  is 
placed  near  the  edge  of  the  drawing  board;  and  the  point  to 
be  sharpened  is  revolved  on  it  by  twirling  the  point  between 
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Mothod    of    nharpxtiing    Dull    Compui    Folnti 

the    thumb   and    Index   finger   of   one   band,   while   the    Index 
finger  of  the  other  hand  is  used  as  a  steadyrest. 
Chattanooga,  Tenn.  Ruhsei.i,  K.  Ann  is 


TO  ENLARGE  OR  REDUCE  DRAWINGS 
In  the  Jiinuary  number  of  Mm  minkiiy  n  niplhod  was  de- 
scribed by  Sidney  K.  P'nstwood  for  enlarging  or  reducing  the 
alie  of  drnwIngB.  which  Involves  laying  out  a  line  of  given 
Blope  on  coordinate  paper.  I  can  see  no  reason  for  some  of 
the  «tppg  recommended  In  this  article.  Suppose  It  Is  required 
lo  Incron.ip  the  size  In  the  ratio  of  2  to  1;  all  that  Is  neces- 
sary Ib  to  lay  off  a  length  of  2  Inches  from  a  given  point  on 
a  Rtrnlght  line  and  from  this  point  draw  a  perpendicular 
llnp    1    Inch    high       Next    draw    a   line   through    the   starting 


point  and  the  point  thus  located,  and  you  have  a  line  of  the 
required  slope  for  increasing  the  size  in  the  ratio  of  2  to  1, 
or  decreasing  in  the  ratio  of  1  to  2.  For  any  other  increase 
or  reduction,  it  is  merely  necessary  to  have  the  required 
ratio  between  the  horizontal  and  vertical  distances  which 
are  measured  off  in  constructing  the  diagram.    N.  G.  Neab 


SHRAPNEL   SHELL   PAINTING  RACK 

In  making  IS-pound  P>nglish  shrapnel  shells,  the  greatest 
care  is  required  in  all  departments  of  manufacture,  including 
the  painting  of  the  finished  shells.  When  each  shell  is 
ready  to  be  painted,  it  must  weigh  17  pounds,  10  ounces, 
HY2  drams,  and  in  painting  the  weight  must  be  increased 
5'^  drams  for  the  shell  to  come  up  to  specifications.  The 
accompanying  illustration  shows  a  shrapnel  shell  painting 
stand  which  is  made  from  2-  by  4-inch  and  2-  by  S-inch 
lumber.  The  trestle  supports  the  stand  at  a  convenient 
height  from  the  floor,  and  the  rods  which  project  out  from 
the  bevel  faces  of  the  blocks  enter  the  central  fuse  tubes 
in  the  shells  so  that  the  painter  can  rotate  each  shell  while 
he  is  painting  it.  The  blocks  are  spaced  on  the  stand  so 
that   ample   room   is   provided   for   painting.     The   complete 


Back   used   to   support    IS-pound  English  Shrapnel  Shells   while 
they   are    being   painted 

Stand  has  a  capacity  for  120  shells;  it  should  be  noted  that 
the  illustration  shows  only  a  part  of  the  stand. 
Hamilton,  Ont.,  Canada.  James  Hamilton 


A  DIVIDING  HEAD  KINK 

The  center  of  a  dividing  head  is  likely  to  become  eccentric 
after  long  service  and  this  makes  it  difficult  to  machine  a 
square  arbor  concentric  with  the  centers.  The  following  de- 
scribes an  inexpensive  device  which  overcomes  this  difliculty 
by  making  the  center  dead  and  revolving  the  work  on  It.  The 
accompanying  illustration  shows  a  driving  plate  A  that  takes 
the  place  of  the  driver  usually  fastened  on  the  center  by  a 
set-screw.  The  driving  plate  is  bored  to  a  running  fit  on  the 
center  and  is  held  in  place  by  a  set-collar  B.  The  driving 
plate  has  an  Index  hole  located  at  the  same  distance  from  the 
center  as  the  holes  in  the  regular  index  plate.  The  work  is 
indexed  by  moving  over  the  desired  number  of  holes  and  then 
locking  the  driving  plate  by  means  of  the  index  pin  C.  After 
the  centers  have  been  lined  up  for  milling  one  side  of  the 
work  In  this  way,  there  is  no  further  trouble  with  the  other 
three  sides. 

Davenport,   Iowa.  R.   L.  ABERNATnv 


NE'W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
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Fig. 


NATIONAL  BOLT   HEADER 

In  the  operation  of  this  machine  the  gripping  of  the  stock, 
and  the  starting  and  stopping  of  the  machine  are  performed 
automatically,  so  that  the  operator  is  merely  required  to  feed 
the  stock  into  the  machine,  as  in  the  case  of  a  rivet  header. 
As  a  result,  he  does  not  become  unduly  fatigued,  and  there 
is  no  falling  off  of  the  rate  of  production  or  quality  of  the 

A  recent  addition  to  the 
line  of  bolt  and  nut  ma- 
chinery manufactured  by 
the  National  Machinery 
Co.,  Tiffin,  Ohio,  consists 
of  a  continuous-motion 
semi-automatic  hammer 
type  of  bolt  header  which 
is  adapted  for  forging  the 
heads  of  square,  hexagon, 
and  T-head  bolts  from 
heated  stock.  The  design 
of  this  machine  has  been 
worked  out  in  such  a  way 
that  the  gripping  of  the 
stock,  and  starting  and 
stopping  of  the  machine 
are  performed  automatic- 
ally, so  that  the  operator 
does  not  have  to  do  this 
part  of  the  work  and  can 
devote  his  entire  energy 
to  feeding  the  machine. 
The  main  shaft,  heading 
slide,  and  hammer  slides  of  the  machine  run  continuously, 
and  as  a  result  the  machine  tends  to  set  the  pace  for  the 
operator.  Relieving  the  operator  of  the  work  of  manipulat- 
ing the  levers  for  the  purpose  of  gripping  the  stock,  and 
starting  and  stopping  the  machine,  does  away  with  excessive 
fatigue,  so  that  there  is  no  falling  off  of  the  rate  of  pro- 
duction or  quality  of  the  work  from  this  cause.  The  elimina- 
of  the  starting  and  stopping  clutch  on  the  main  shaft,  which 
is  secured  through  having  the  main  shaft,  heading  slide,  and 
hammer  slides  run  continuous- 
ly, does  away  with  troubles  re- 
sulting from  wear  or  breakage 
of  the  clutch  members,  and  en- 
ables the  machine  to  run  at 
higher  speeds. 

An  important  feature  of  the 
design  of  this  bolt  header  con- 
sists of  the  provision  of  a 
simple  gear  and  cam  mechan- 
ism which  enables  the  machine 
to  be  set  or  timed  in  such  a 
way  that  the  heading  operation 
is  completed  by  from  three  to 
eight  blows  which  are  delivered 
during  a  single  cycle.  With 
the  machine  set  to  deliver  a 
predetermined  number  of  blows 
in  this  way,  the  finish  of  the 
heads  of  the  bolts  is  necessarily 
uniform.  The  time  that  the 
grips  are  open  for  feeding  the 
stock  can  also  be  regulated  to 
suit  the  length  or  type  of  bolt 
which  is  to  be  made.  The  bed 
of  the  machine  is  of  box  con- 
struction, and  It  is  heavily 
ribbed  to  provide  a  high  de- 
gree  of  strength   and   rigidity. 


The    National    Continuous-motion    Semi-automatic    Bolt    Heade. 


product  from  tfiis  cause.  The  machine  may  be  set  to  mafce  a 
bolt  head  in  from  three  to  eight  blows  tohich  are  delivered 
during  one  cycle;  and  as  the  heads  of  all  bolts  are  finished 
by  the  same  number  of  bloivs,  the  quality  of  the  finish  of  the 
heads  of  all  bolts  is  quite  uniform.  These  changes  of  timing 
are  effected  by  a  simple  gear  and  cam  mechanism.  There 
is  no  clutch  on  the  main  shaft;  the  heading  slide,  hammer 
levers,  and  main  shaft  run  continuously. 

All  parts  of  the  mechan- 
ism are  made  correspond- 
ingly massive.  As  a  re- 
sult, the  heading  can  be 
performed  in  this  ma- 
chine in  the  minimum  of 
time,  and  with  a  mini- 
mum number  of  blows,  so 
that  the  best  possible 
conditions  are  obtained 
for  the  flow  of  the  metal 
to  enable  it  to  fill  out  the 
corners  of  the  head.  This 
also  makes  it  possible  to 
work  the  metal  at  the 
lowest  temperature  that 
is  practical,  which  is  the 
means  of  affording  a  bet- 
ter  finish. 

The  importance  of 
great  rigidity  in  this 
machine,  and  the  pro- 
vision which  has  been 
made  for  completing  the 
heading  operation  with  the  minimum  number  of  blows,  makes 
it  necessary  for  the  machine  to  be  exceptionally  hea^T.  For 
example,  the  1-inch  machine  weighs  approximately  13,000 
pounds;  but  this  unusually  heavy  construction  has  not  caused 
the  speed  to  be  lowered.  The  1-inch  machine  just  referred  to 
runs  at  140  revolutions  per  minute  on  work  of  the  maximum 
size  for  which  it  is  adapted,  and  this  speed  can  be  materially 
increased  when  running  on  smaller  sizes  of  work.  The  rigid 
constructon  of  the  machine,  combined  with  the  feature  of  a 
mechanically  operated  gripping 
device,  has  made  it  possible  to 
introduce  a  cut-off  attachment 
in  the  gripping  dies,  so  that 
short  bolts  can  be  made  direct 
from  the  rod.  The  provision  of 
this  attachment  enables  short 
bolts  to  be  made  just  as  ef- 
ficiently as  the  longer  ones. 
Four  to  six  bolts  can  be  made 
from  one  heat,  the  number  de- 
pending somewhat  upon  the 
diameter  and  length  of  the 
bolts  which  are  being  produced. 
Another  feature  consists  of  a 
yoke  lever  substituted  in  place 
of  a  slide  for  carrying  the  lower 
hammer.  The  claim  is  made 
for  this  construction  that  it 
takes  the  bearings  out  of  the 
zone  of  scale  and  water,  and 
thus  avoids  the  excessive  wear 
and  disalignment  which  would 
otherwise  result  from  damage 
done  in  this  way.  It  Is  claimed 
that  this  feature  of  the  design 
will  prove  an  important  factor 
in  reducing  the  cost  of  upkeep 
on    the   machine. 
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Fig.    3. 

The  slides  which  carry  the  side  and  top  hammers  are  operated 
by  bronze-bushed  links,  a  construction  which  is  claimed  to 
be  particularly  satisfactory  in  that  it  eliminates  excessive 
wear,  spring,  and  lost  motion.  The  flywheel  is  of  the  friction- 
slip  construction  which  has  been  adopted  on  headers  and 
forging  machines  built  by  the  National  Machinery  Co.,  and 
serves  as  an  automatic  safety  device  in  case  cold  stock  or 
an  excessive  amount  of  metal  is  fed  into  the  machine  and  ob- 


Btrucls  the  travel  of  the  heading  tool.  This  flywheel  also 
•erves  to  protect  the  motor  from  damage  in  cases  where 
direct  motor  drive  is  employed.  An  automatic  relief  device 
Is  also  provided  on  the  gripping  mechanism  to  protect  the 
machine  from  damage,  should  the  operator  accldcntly  get 
stock  or  some  foreign  object  between  the  grips  In  such  a 
way    that    It    would    prevent    Iheni    from    closing,   and    conse- 


quently   prevent    the    machine    from    completing    its    regular 
cycle. 

The  slides  in  this  machine  have  been  made  exceptionally 
long,  and  the  shaft  bearings  are  of  large  diameter;  all  shaft 
bearings  are  bronze-bushed,  and  the  main  shaft  bearings  are 
automatically  lubricated.  AH  bearings  have  large  oil 
pockets   or   cup   oilers   that   are   readily   accessible   and   these 


1    nimensions    of 


pockets,  in  common  with  all  oil  holes,  are  provided  with  slid- 
ing or  hinged  covers  which  guard  against  the  possibility  of 
scale  or  other  foreign  matter  finding  its  way  into  the  bear- 
ings. From  the  preceding,  it  will  be  evident  that  the  design 
has  been  carefully  worked  out  with  the  view  of  providing 
means  to  overcome  all  avoidable  bearing  troubles.  The 
National  Machinery  Co.  is  building  this  continuous-motion 
semi-automatic  hammer  type  of  bolt  header  In  three  sizes 
which  have  capacities  for  heading  stock  up  to  •%  Inch,  1  inch. 
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and  I'-j  Inch  In  diameter,  rosppctlvoly.  The  machines  can 
he  equipped  for  either  belt  drive  or  Individual  motor  drire, 
according  to  the  requirements  of  the  shop  In  which  they  are 
to  he  used. 
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f  TAFT-PEIRCE   TOOL-ROOM   SPECIALTIES 

In  introducing  this  line  of  tool-room  specialties,  the  purpose 
is  to  provide  tools  ivhich  are  made  on  a  manufacturing  basis, 
tvhere  advantage  can  he  taken  of  every  possible  economy  in 
production.  As  noted  in  the  article,  the  different  sizes  in 
which  these  tools  are  made  are  carried  in-  stock,  so  that 
prompt  deliveries  are  assured.  Each  of  the  tools  has  been 
carefully  tried  out  under  actual  working  conditions  in  the 
tool-room  of  the  Taft-Peirce  Mfg.  Co.,  and  during  the  course 
of  these  tests,  all  weak  features  of  the  design  have  been 
detected,  and  remedies  applied. 

The  result  of  a  wide  experience  in  tool  making  led  the  Taft- 
Peirce  Mfg.  Co.,  Woonsocket,  R.  I.,  to  believe  that  many  manu- 
facturers would  be  glad  to  avail  themselves  of  the  opportunity 
of  purchasing  such  tool-room  specialties  as  parallels,  V-blocks, 


change  with  the  gages  he  already  has  in  use;  moreover,  he 
can  secure  them  without  delay.  Fig.  1  shows  the  internal- 
limit  or  plug-gage  of  the  double-end  type,  with  the  "go"  plug 
at  one  end  and  the  "not-go"  plug  on  the  opposite  end.  The 
gage  may  be  readily  taken  apart,  as  shown  in  this  illustration, 
and  different  gage-ends  substituted  by  simply  loosening  the 
screws  in  the  ends.  The  flexibility  of  this  type  of  gage  is 
further  increased  by  having  the  plugs  so  well  fitted  that  they 
may  be  easily  reversed  on  the  handles,  thus  practically 
doubling  their  life. 

All  sizes  of  these  gages  are  carried  in  stock  from  ^A  inch 
to  3  inches  by  steps  of  1/16  inch.  Special  attention  is  called 
to  the  fact  that  for  each  standard  size  there  are  three  varia- 
tions obtainable  in  "go"  plugs,  and  three  variations  in  "not- 


Fig.    1.     Double-end    Internal    Limit    Gage 

sine-bars,  etc.,  if  they  could  be  obtained  in  suitable  sizes,  in- 
stead of  having  such  work  done  in  their  own  tool-rooms.  As  a 
result,  the  line  of  tools  which  forms  the  subject  of  this  article 
has  been  designed  and  thoroughly  tested  out  in  the  factory  of 
the  Taft-Peirce  Mfg.  Co.  before  being  offered  to  the  public. 
The  claim  is  made  that  by  having  these  tools  carried  in  stock, 
as  in  the  case  of  other  machinists'  small  tools,  the  purchaser 


Fig.    2.     Single-end   Internal   Limit   Gages 

go"  plugs,  all  of  which  can  be  supplied  from  stock.  There 
are  "go"  plugs  of  standard  size,  also  0.0005  inch  undersize 
and  0.001  inch  undersize;  and  there  are  "not-go"  plugs  of 
standard  size,  0.0005  inch  oversize  and  0.001  inch  oversize. 
All  of  these  plugs  fit  the  same  handle,  and  four  standard  sizes 
of  handles  are  used  to  cover  the  range  of  gages  from  \(.  inch 
to  3  inches.     From  this  it  will  be  seen  that  stock  limit  gages 


^T^  ^Sk  tfd 
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Fig.    3.     External   Limit   Gage 


Fig.    4.     Single-end  External  Gage        Fig.    5.     Adjustable  Limit  Gage 


Fig.    6.     Adjustable    Taper    Gage 


secures  the  double  advantage  of  securing  tools  at  a 
price,  which  are  fully  as  good  as  his  own  toolmakers 
produce;  and  of  avoiding  loss  of  time  which  occurs 
orders  have  accumulated  in  the  tool-room,  so  that  each 
await  its  turn  before  receiving  attention. 

Internal  and  External  Gages 
In  designing  the  line  of  internal  and  external  limit 
no  attempt  has  been  made  to  bring 
out  a  line  of  standard  plug-  and 
snap-gages  as  it  is  believed  that  this 
demand  has  already  been  met  in  a 
very  satisfactory  manner  by  other 
manufacturers.  The  main  object  was 
to  standardize  the  sizes  and  styles 
of  the  gage  members  so  that  a  cus- 
tomer can  order  any  number  of  gage- 
plugs  or  handles  from  stock  at  any 
time,    and    be    sure    they   will    inter- 


lower 
could 
when 
must 


Fig.  7.     Slns-Bor 


or  stock  plugs  may  be  obtained  at  any  time  for  work  of  a 
given  size,  and  the  choice  of  limit  plugs  will  fit  in  with  the 
shop  system  working  to  0.001  limits  or  to  0.0005  limits,  above 
standard,    below    standard    or   both    sides    of   standard.     The 
economical  feature  of  being  able  to  make  up  different   com- 
binations of  limits  from  one  set  of  gages  will  be  readily  ap- 
preciated.    Fig.   2  shows   a  single-end  type  of   internal   gage 
made  up  by  using  a  different  type  of 
handle  with  the  same  plugs  that  are 
employed    on    the    double-end    gage 
shown  in  Fig.  1.     The  "not-go"  gage 
is  shown   on   the   left-  and  the   "go" 
gage   on   the   right-hand   side   of  the 
illustration.       The     plugs     are     held 
from    turning    on     the    handles    by 
means   of  small  keys. 

The  features  of  the  external  limit 
gage    illustrated    in    Fig.    3    are    the 


Tig.   8.     Sise-Bax  Fiztur* 


Fig.    9.      "Heasuring-lroa" 
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Fig.    10.     Universal    Riglitangle   Irons 
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provision  of  exceptionally  large  gaging 
faces,  and  a  thin  web  of  the  drop-forging 
that  ties  the  four  extremities  of  the  gage 
together  to  prevent  springing  or  injury  of 


5,  the  result  will  be  the  sine  of  the  anglet 
which  is  to  be  laid  out  on  the  work.  The 
bars  are  made  of  steel,  hardened  and 
ground    so    that    the   edges    are    parallel 


Fig.    11. 


Toolm&ker's    Knees    used    for 
settiBf  up  Work 


Fig.    12. 


the  tool  when  placed  in  the  hands  of  a  "hustling"  pieceworker. 
This  type  of  limit  gage  has  thus  far  only  been  made  for  gag- 
ing rough-turned  work.  Sizes  from  %  inch  to  2  inches,  vary- 
ing by  steps  of  1/16  inch  are  carried  in  stock.  The  tolerance 
provided  on  these  gages  under  the  1-inch  size  is  about  0.008 
inch;  and  from  the  1-  to  2-inch  sizes,  it  is  about  0.012  inch. 
Single-end  gages  of  the  form  shown  in  Fig.  4  are  also  carried 
in  stock  in  sizes  from  2  to  3  inches,  with  a  tolerance  of  0.015 
inch.  Large  pads  carry  the  size  inscriptions  on  both  types 
of  gages. 

Another  type  of  external  limit  gage  is  shown  in  Fig.  5, 
which  has  the  lower  gaging  face  fixed,  and  two  opposite  "go" 
and  "not-go"  points  independently  adjustable.  These  adjust- 
able gaging  points  are  threaded  into  sockets  and  they  may 
be   clamped    in    any    desired    positions.      The   ends   are   made 


Fig.    13. 

with    a    line    passing    through    the    center-line    of    the    studs. 

In  the  case  of  the  sine-bar  fixture  shown  in  Fig.  S,  the  bar 
pivots  on  a  stud  that  has  a  vertical  adjustment  to  ac- 
commodate work  of  various  thicknesses  or  diameters.  A  pro- 
jecting edge  of  the  upright  and  one  end  of  the  base  are 
finished,  so  that  the  fixture  will  stand  square  when  this  end 
is  placed  on  a  flat  surface.  In  this  position  the  sine-bar  can 
be  set  to  angles  of  nearly  90  degrees  with  the  base,  by  using 
the  sine  of  the  complement  of  the  angle.  This  is  a  more  ac- 
curate method  owing  to  the  greater  difference  in  the  sine  of 
the  complement  of  the  angle  per  degree,  as  the  angle  ap- 
proaches 90  degrees. 

Anerle-Irons  and  Knees 

The  "measuring-iron"  shown  in  Fig.  9,  is  primarily  in- 
tended for  use  on  the  milling  or  boring  machine,  to  provide 


Fig.    14.     C»st-iron    Boi    Section    Parallels 

slightly  convex  to  afford  a  better  contact  with  the  surface 
that  is  being  gaged.  Thirteen  stock  sizes  of  this  gage  cover 
all  diameters  from  %  inch  to  7  inches.  One  of  the  ad- 
vantages of  the  large  flat  lower  gaging  face  is  that  the  work 
cannot  drop  down  between  the  two  gaging  points. 

Included  in  this  line  of  gages  is  a  taper  gage  illustrated  in 
Fig.  6,  which  consists  of  two  adjustable  hardened  and  ground 
straight  edges  mounted  on  a  cast-iron  body.  There  is  a  con- 
venient handle  on  one  side  with  which  the  gage  may  be  held 
while  in   use  or.   If  preferred,  it  may  be  clamped   in   a  vi.sc. 


Fig.    IT.      Bench    PUta 

The  ga'^e  may  be  quickly  set  for  any  taper.  Throe  sizes  of 
this  gage  are  provided,  the  smallest  having  blades  3  Inches 
long  and  taking  diameters  up  to  1  Inch  at  the  large  end  of  the 
taper;  the  medium  size  having  blades  5  Inches  long  and  tak- 
ing work  up  to  !'•;  Inch  In  diameter  at  the  large  end;  ami 
the  Inrgest  size  having  blndes"  T'-i  Inches  long  and  taking  dl- 
anielers  up  to  2'^  Inches  at  the  large  end. 

Sine-Bars  nnd  Slne-B»r  Fixtures 
It  Is  believed  thnt  Figs.  7  and  8  show  the  first  slne-bnr 
and  sine-bar  fixture  thnt  has  ever  been  manufactured  for 
the  market.  These  tools  are  Intended  for  laying  out  or  test 
ing  any  work  where  angles  are  Involved,  according  to  the 
usual  method.  The  studs  are  exactly  R  Inches  npnrt  on  the 
bar.  so  that  by  finding  the  difference  In  height  of  the  two 
atnds,  when  set  on  the  work,  and  dividing  this  difference  by 


Fig.    16.     V-Blocks  Fig.    16.     Equalizing  laws  for  holding  Tapered  Work 

a  surface  from  which  accurate  measurements  may  be  taken 
in  locating  the  work.  It  also  may  be  used  for  laying  out  or 
locating  work  on  other  machines  or  on  a  bench  plate.  These 
angle-irons  are  made  of  fine-grained  cast  iron  and  are  accur- 
ately finished  by  planing.  They  are  made  in  two  sizes,  the 
smaller  being  2\(<  inches  wide,  with  angle  faces  measuring  6 
by  S  inches;  while  the  larger  size  is  4Vi  inches  wide  and  the 
angle  faces  measure  12  by  20  inches.  Similar  to  the  measur- 
ing-irons, but  more  adaptable  in  their  use,  are  the  universal 
right-angle  irons  shown  in  Fig.  10.  A  web  is  oast  in  the 
center  of  the  back  of  these  irons;  and  as  they  are  finished  all 
over,  they  may  be  used  in  either  of  six  positions.  Work  may 
be  clamped  to  either  of  the  two  main  faces  and  the  angle- 
iron  set  in  different  positions  without  the  necessity  of  re- 
locating. These  angle-irons  are  intended  to  be  used  la  the 
pattern  shop  as  well  as  in  the  tool-room.  Four  sizes  are  fur- 
nished varying  from  ^i^^  to  8  inches  in  width,  with  angle 
faces  ranging  from  4  by  5  Inches  up  to  16  by  20  inches  in 
length. 

The  toolmaker's  knees  illustrated  In  Fig.  U  are  used  In  a 
variety  of  ways  In  setting  up  work,  where  accuracy  is  abso- 
lutely necessary.  They  will  also  be  found  most  useful  by  the 
Inspector  In  checking  up  work.  Still  another  Important  use 
Is   for   holding  small   parts  on   the  surface  grinder   for  light 


Fig.    la.     Bering    Eqiilpni.>nt    for    the    Milling    Machlrr 


June,  1915 


MACHINERY 


837 


grinding  operations.  The  width  of  these  knees  is  2%  inches 
and  the  length  of  the  angle  faces  is  3  and  4  inches.  A  more 
elaborate  tool  of  this  kind  is  the  adjustable  knee  shown  in 
Fig.  12.  On  the  table  of  this  knee,  work  may  be  located  and 
any  desired  angle  of  inclination  quickly  obtained.  The  set- 
ting for  the  angle  is  obtained  from  a  vernier,  which  provides 
for  making  s.  ttings  within  5  minutes  of  accurate.  If  de- 
sired, this  fixture  can  also  be  equipped  for  setting  to  the  sine 
of  any  angle.  The  working  face  is  7  by  10  inches  in  size,  and 
T-slots  are  provided  for  clamping  the  work.  The  extreme 
height  of  the  table  when  horizontal  is  9  inches. 

Parallels.  V-Blocks,  Equalizing-Jaws  and  Bench-Plate 
One  of  the  most  important  members  of  the  line  of  tool- 
room specialties  which  is  now  being  carried  in  stock  by  the 
Taft-Peirce  Co.  is  a  series  of  different  sizes  of  parallels,  an 
assortment  of  which  is  shown  in  Fig.  13.  These  are  made  of 
a  special  grade  of  steel,  and  they  are  hardened  and  ground 
on  four  sides,  with  the  edges  slightly  rounded  to  avoid  bur- 
ring. Thirty-four  sizes  are  carried  in  stock.  The  sizes  range 
from  5/16  by  %  by  5  inches  up  to  1%  by  1%   by  8  inches. 


times.     The  surface  is  finished  either  by  scraping  or  planing. 
The   edges   are   machined   square   with   each   other   and   with 
the  surface  of  the  plate.     The  dimensions  are  13  by  15  by  3 
inches  thick,  and  the  weight  is  about  55  pounds. 
Boringr  Equipment  lor  Milling-  Machines 

Fig.  18  shows  a  special  equipment  to  be  used  on  the  milling 
machine  for  performing  accurate  boring  operations  on  jig, 
fixture  and  similar  work.  It  consists  of  a  draw-in  rod,  a 
collet,  three  reducing  sleeves,  a  test  plug,  a  work  center,  and 
a  boring  tool-holder.  The  outfit  is  standard  for  milling  ma- 
chines having  a  No.  10  or  No.  11  Brown  &  Sharpe  taper  hole 
in  the  spindle.  The  draw-in  rod  is  furnished  to  fit  any  length 
of  spindle,  one  end  being  threaded  to  fit  the  collect  and  the 
other  end  provided  with  a  knob  for  tightening.  Below  the 
knob,  the  casting  is  hexed  off  to  permit  the  use  of  a  wrench 
for  tightening.  The  collet  is  made  of  tool-steel,  which  is 
hardened  and  tempered;  and  the  reducing  sleeves  permit  tools 
with  shanks  %  inch,  %  inch,  or  %  inch  in  size  to  be  used. 
These  sleeves  are  hardened,  tempered  and  ground  to  size. 

The  test-plug  is  found  helpful  in  locating  work  accurately 


Fie.    19-     Drill  for 


Equipment  shown  in  Fig.  18 


Fig.    20.     Re 


for 


Equipment  sliown   in  Fig.    18 


The  sizes  are  interchangeable  in  every  way.  Another  type  of 
parallel  included  in  this  line  are  the  box  parallels  shown  in 
Fig.  14,  which  are  intended  to  supplant  the  use  of  steel 
parallels  when  mounting  work  for  inspection  or  when  the  use 
of  smaller  parallels  would  require  too  much  building  up. 
These  are  made  of  cast  iron,  cored  out  as  shown  to  reduce 
weight,  and  are  ground  on  all  six  faces.  The  cored  holes 
also  provide  means  for  clamping.  Three  sizes  of  these  tools 
are  made,  namely,  4  by  4  by  6  inches,  4  by 
6  by  6  inches,  and  5  by  8  by  12  inches,  re- 
spectively. 

The  V-blocks  shown  in  Fig.  15  are  made 
of  steel,  and  they  are  hardened  and  ground 
all  over.  Particular  attention  has  been 
paid  to  grinding  the  vees  so  that  they  will 
be  central  with  the  outside  edges  of  the 
blocks  to  insure  perfect  alignment.  Wide 
grooves  are  cut  around  the  blocks  to  pro- 
vide means  for  clamping;  and  for  con- 
venience in  attaching  gages  or  otiier  parts, 
holes  have  been  drilled  and  tapped  in  the 
top  faces.  These  blocks  measure  2%  by 
2%  by  4  inches,  and  the  clearance  groove 
at  the  bottom  is  %  inch  wide. 

Another  of  the  tools  in  this  line  is  the 
pair  of  equalizing  jaws  shown  in  Fig.  16, 
which  are  intended  for  use  in  the  machine 
vise  to  hold  tapered  or  other  unequally 
sized  work.  The  jaws  are  made  of  hard- 
ened tool  steel  with  the  faces  and  sides  of 
the  jaws  accurately  ground.  A  cylindrical 
fulcrum  in  the  center  of  the  back  of  one 
of  the  jaws  fits  into  a  corresponding  recess 
in  the  back  of  the  other  jaw,  and  thus  al- 
lows the  faces  of  the  jaws  to  adjust  them- 
selves to  the  work.  Both  the  cylindrical 
rib  and  recess  are  form-ground  so  that  they 
fit  perfectly.  These  jaws  are  5%  Inches 
long,  1%  inch  high,  and  IVi  inch  wide, 
when  the  faces  are  parallel. 

The  bench-plate  illustrated  in  Fig.  17  is 
made  for  general  bench  use  and  is  not  in- 
tended to  be  used  as  a  surface  plate.  These 
plates  are  made  of  fine-grained  cast  iron; 
they  are  well  reinforced,  and  thick  enough 
80   they  may  be   refinished   a  number   of 


with  relation  to  the  spindle.  It  is  1^^  inch  in  diameter  at 
the  plug-end  and  the  shank  that  fits  the  collect  measures  13/16 
inch  in  diameter.  The  over-all  length  of  the  test-plug  is  S 
inches.  The  function  of  the  work-center  is  to  aid  in  locating 
center  holes,  centering  taps  and  reamers,  etc.  The  fact  that 
it  is  held  in  a  straight  collet  means  that  it  can  be  adjusted 
lengthwise,  a  feature  that  is  not  available  with  solid  taper- 
shank  tools.  The  center  is  hardened  and  ground.  Its  over- 
all length  is  6  inches.  The  special  boring 
tool  of  this  equipment  has  an  adjustable 
cross-slide  operated  by  a  fine-threaded 
screw  which  is -carefully  graduated  so  that 
readings  may  be  taken  to  determine  the 
relative  movement  of  the  tool.  The  clamp- 
ing and  adjusting  screws  do  not  project 
above  the  surface  and  both  are  controlled 
with  a  single  wrench.  A  special  straight 
shank  drill  chuck,  and  special  drills  and 
reamers,  as  shown  in  Figs.  19  and  20,  re- 
spectively, are  provided  for  use  with  the 
outfit. 


Fig.  1.  Gleason  Grinder  for 
sharpening  Cutters  for  Two- 
tool     Bevel     Gear     Generators 


GLEASON   TOOL   GRINDER 

For  use  in  sharpening  the  tools  used  in 
the  two-tool  type  of  bevel  gear  generating 
machines  of  their  manufacture,  the  Gleason 
Works,  Rochester,  N.  Y.,  have  recently 
placed  upon  the  market  a  tool  grinder 
which  is  illustrated  and  described  herewith. 
This  is  a  single-purpose  machine  in  that  it 
is  only  intended  for  sharpening  one  type 
of  tool;  and  the  decision  to  manufacture 
this  machine  for  sale  to  users  of  Gleason 
two-tool  bevel  gear  generating  machines 
resulted  from  the  very  satisfactory  service 
obtained  from  machines  of  this  type  which 
have  been  in  use  at  the  Gleason  Works  tor 
several  years. 

It  will  be  seen  from  the  illustration  that 
there  is  a  wheel  at  each  end  of  the  spindle. 
Under  each  wheel  there  is  an  adjustable 
swinging  arm  which  carries  a  universal 
tool-holder;  the  upper  tools  are  ground  by 
one  wheel  and  the  lower  tools  by  the  other. 
The  wheels  run  in  the  direction  indicated 
by  the  arrow  In  Fig.  2,  and  the  holders  are 
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30  arranged  that  the  grinding  is  always  against  the  cutting 
edge  of  the  tool,  thereby  eliminating  the  burring  of  the  edge. 
Each  tool-holder  has  a  turning  movement  on  its  binding  stud 
which  is  controlled  by  a  positive  stop  in  both  directions,  these 
stops  being  set  for  a  14ii-degre€  tool  in  one  direction  and  a 
20-degree  tool  tn  the  opposite  direction.  Lines  on  the  side  of 
the  tool-holder  indicate  which  way  it  should  be  set,  and  the 
swivel  Joint  Is  graduated  both  ways  to  facilitate  setting  for 
any  special  pressure  or  rake  angle. 

The  machine  is  of  very  simple  construction  and  convenient 
to  operate.  Its  use  insures  accuracy  of  the  tools  because 
they  are  all  ground  with  a  cutting  edge  exactly  square  with 
the  cut,  which  eliminates  the  necessity  of  grinding  to  a  gage. 
This  not  only  saves  time  but  it  also  eliminates  the  tendency 
to  grind  away  more  stock  than  necessary  in  sharpening 
cutters.     As  a  result,  the  life  of  the  tools  is  prolonged.     The 


Tig.   2.     Close  View  of  the  ITniversal  Tool-holder  on  the  Glcason  Grinder 

wheel  spindle  is  made  of  hardened  steel  and  accurately  ground 
to  size;  it  runs  in  bronze  bearings  which  are  provided  with 
means  of  compensation  for  wear.  The  equipment  furnished 
with  the  machine  includes  a  countershaft  and  two  7  by  2  by 
■■'h  inch  cup  wheels.  The  floor  space  occupied  by  the  machine 
is  18  by  31  inches,  and  the  net  weight  300  pounds. 


GARVIN   SQUARE-HEX   MILLING 
ATTACHMENT 

Fig.  1  shows  a  four-spindle,  vertical  square-hex  milling  ma- 
chine attachment  which  is  intended  for  use  in  performing 
such  operations  as  hexing  spark-plug  nuts,  squaring  screw  or 
bolt  heads,  straddle  milling,  and  a  variety  of  similar  classes 
of  work;  and  Fig.  2  shows  the  attachment  In  use  on  a  Garvin 
milling  machine.  The  attachment  can  be  arranged  for  bold- 
inc  the  work  by  double  taper  contraction  collets  operat(>d  by 


a  wrench,  which  is  shown  on  the  milling  machine  table  in 
Fig.  2;  or  the  work  may  be  held  on  the  threaded  arbors  or 
plugs,  and  when  this  method  is  employed  the  fixture  is  of  the 
form  showTi  in  Fig.  1.  The  work  is  run  up  tight  against  the 
hardened  steel  washers  or  collars  by  usin.g  a  special  wrench 
which  is  also  employed  for  taking  off  the  finished  work  with- 
out jnarring  its  surface. 

The  four  spindles  of  the  attachment  are  geared  together  so 
that  a  single  operation  provides  for  indexing  all  of  the 
spindles  for  either  hexing  or  squaring  operations.  The  index- 
ing lever  is  the  horizontal  lever  shown  in  Figs.  1  and  2;  and 
the  vertical  lever  shown  below  the  attachment  in  Fig.  2  is 
arranged  to  eject  the  finished  work  after  the  collets  have 
been  released.  The  collets  have  a  capacity  of  1%  inch,  and 
the  distance  between  centers  of  the  spindles  is  3  inches.  This 
attachment  is  one  of  the  latest  products  of  the  Garvin 
Machine  Co.,  Spring  &  Varick  Sts.,  New   York  City. 


PEERLESS  DRILL  AND  REAMER  HOLDER 

To  provide  for  obtaining  perfectly  true  holes  when  drill- 
ing and  reaming  operations  are  performed  on  a  lathe,  the 
Peerless  Machinery  Co.,  44  Binford  St.,  Boston.  Mass..  has 
placed  upon  the  market  a  floating  drill  and  reamer  holder 
which  is  illustrated  and  described  herewith.  The  capacity  Is 
from  ',4  to  lU  inch  and  the  floating  feature  effectually  pre- 
vents the  production  of  bell-mouthed  or  tapered  holes  whlcb 
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nro  likely  to  result  If  the  drill  or  reamer  is  rigidly  held  In 
the  tailstock  spindle.  Another  feature  Is  that  the  danger  of 
breaking  the  tool  at  the  time  when  it  cuts  through  the  work 
is  eliminated;  and  this  does  awny  with  the  liability  of  the 
mechanic  having  his  hands  cut  or  fingers  broken,  a  form  of 


June,  1915 


MACHINERY 


839 


Fig.    2.     Parts  of  the  Peerless  Drill  and  Reamer  Holder 

accident  which  sometimes  occurs  when  a  drill  which  is  held 
by  an  ordinary  dog  slips  off  the  center.  The  avoidance  of 
this  danger  was  the  direct  cause  which  led  to  the  development 
of  this  tool-holder.  With  chucking  work,  it  is  not  necessary 
to  use  a  centering  tool  to  start  the  hole,  as  the  facing  tool  in 
the  tool-post  held  against  the  suspended  end  of  the  drill  pro- 
vides for  obtaining  a  perfectly  true  center. 

This  tool  may  also  be  employed  in  steady-rest  work,  for 
facing,  internal  screw  cutting  and  boring;  and  drilling  and 
tapping  operations  may  readily  be  performed  by  using  the 
tool-holder  in  the  headstock  instead  of  in  the  tajilstock,  as  in 
the  case  of  chucking  operations.  Fig.  1  shows  the  tool-holder 
as  it  is  employed  for  drilling  and  reaming  operations,  and 
Fig.  2  shows  the  parts  of  the  holder.     Referring  to  the  latter 


Fig.    3.     Holds 


provide 


illustration,  the  way  in  which  the  drill  or  reamer  is  sup- 
•  ported  on  the  center  in  the  holder,  and  still  prevented  from 
slipping  forward  by  means  of  the  dog  which  has  drivers  fit- 
ting into  the  grooves  in  the  holder,  will  be  readily  understood. 
Fig.  3  shows  the  holder  carried  in  the  headstock  of  the  lathe, 


as  it  is  employed  for  the  performance  of  drilling  and  tapping 
operations  on  parts  carried  in  a  steadyrest. 


AMES  TEST  GAGE 
The  accompanying  illustration  shows  what  is  styled  a  No. 
22  toolmaker's  test  gage  which  has  recently  been  placed  upon 
the  market  by  the  B.  C.  Ames  Co.,  Waltham,  Mass.  As  shown 
in  the  illustration,  this  gage  is  intended  for  use  in  connec- 
tion with  the  stand  of  a  surface  gage,  and  this  stand  is  not 
included  as  part  of  the  test  gage  equipment.  However,  most 
toolmakers  have  a  surface  gage  in  their  kit  so  that  a  stand 
is  available  for  this  purpose.  The  gage  is  fitted  with  an 
Ames  No.  5  gage  head  which  is  guaranteed  to  be  accurate  to 
0.0005  inch  in  the  entire  run  of  the  gage.  When  used  on  a 
surface  plate,  this  gage  makes  a  very  useful  tool  for  laying 
out  jigs  and  fixtures,  testing  duplicate  pieces  of  work  for 
thickness,  etc.  Although  primarily  intended  for  the  use  of 
toolmakers,  the  gage  is  suitable  for  use  in  a  great  variety  of 
metal  working  establishments.     For  instance,   it  can  be  em- 


Ames  Toolmaker's  Test  Gage  mounted 


Surface  Gage  Stand 


ployed  for  testing  the  bearings,  spindles,  slides,  centers  and 
other  parts  of  machine  tools;  and  planer  and  surface  grinder 
work  can  be  tested  for  thickness  without  removing  it  from 
the  platen. 


CLEVELAND  TOGGLE   DRAWING  PRESS 

The  Cleveland  Machine  &  Mfg.  Co.,  4944  Hamilton  Ave., 
Cleveland,  Ohio,  has  recently  added  to  its  line  of  power 
presses,  a  toggle  drawing  press  which  is  illustrated  and 
described  herewith.  The  most  important  feature  of  this  ma- 
chine consists  of  the  provision  of  a  mechanical  movement 
for  operating  the  blank  holder  slide.  This  movement  gives 
a  complete  dwell  to  the  blank  holder  during  more  than  90  de- 
grees of  travel  of  the  crankshaft,  and  is  timed  to  release  the 
blank  shortly  after  the  crank  passes  the  lower  center,  and 
rises  at  practically  the  same  speed  as  the  plunger,  thus  giving 
the  maximum  amount  of  time  for  the  removal  of  the  stamp- 
ing and  the  substitution  of  a  fresh  blank  in  the  die.  One  of 
these  new  toggle  presses  is  illustrated  in  Fig.  1,  and  Fig.  2 
shows  a  chart  giving  the  relative  travel  of  the  plunger  and 
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blank-holder  slide  on  both 
the  down  and  up  strokes, 
and  the  dwell  of  the  blank- 
holder  during  the  drawing 
operation. 

The  blank-holder  and  its 
supports  are  designed  to 
resist  a  strain  equal  to 
that  exerted  by  the  plunger 
during  the  drawing  opera- 
tion without  any  tendency 
to  spring,  and  this  ex- 
treme rigidity  of  the  hold- 
ing parts,  together  with 
the  complete  dwell  of  the 
blank,  permit  drawiag 
operations  to  be  conducted 
up  to  the  full  capacity  of 
the  press  with  a  very  small 
percentage  of  broken  or 
defective  work.  Reference 
to  Fig.  1  will  show  that 
the  tie-rod  form  of  con- 
struction has  been  adopted, 
in  which  the  bed,  arch,  and 
housings  are  tied  together 
by  steel  rods  w^hich  are 
shrunk  into  position  under 
a  greater  strain  than  the 
maximum  overload  ca- 
pacity of  the  press.  Tongue 
and  groove  Joints  are  pro- 
vided between  the  hous- 
ings and  bed,  and  between 
the  housings  and  arch,  to 
preserve  perfect  alignment 

under  all  operating  conditions.  The  yokes,  rocker-shafts, 
cranks,  links,  and  connections  operating  the  blank-holder 
slide  are  steel  castings,  and  all  pin  bearings  are  bronze- 
bushed.  AH  of  the  gears  and  pinions  are  of  steel,  with  the 
teeth  cut  from  the  solid  metal;  and  the  crankshaft  is  made 
of  high  carbon  open-hearth  steel  which  is  carefully  heat- 
treated. 

The  bottom  knock-out  is  operated  from  the  outer  slide  and 
provided  with  an  adjustable  trip  to  release  the  plunger  when 
the  stamping  is  lifted  to  the  top  of  the  die,  so  that  the  knock- 
out plate  will  drop  to  the  bottom  of  the  die  where  it  will  not 
Interfere  with  the  setting  of  a  fresh  blank  in  position.  The 
plunger  acts  In  an  air  chamber  which  cushions  the  return 
stroke.  The  friction  clutch  is  of  the  multiple  disk  type  and 
has  universal  adjustment  of  the  friction  disks.  The  brake 
arms  and  clutch  disks  are  locked  by  toggle  links  which  are 
operated  by  a  hand  lever.  The  friction  brake  ring  is  sepa- 
rated from  the  clutch  drum,  and  it  is  said  to  be  practically  im- 


Fig. 


The   Cleveland  No.    Ill   Toggle  Drawing  Press 

line 


possible  for  the  clutch  to 
become  heated  while  in 
operation.  The  perfect 
balance  of  this  clutch 
makes  it  unnecessary  to 
employ  an  outboard  bear- 
ing at  the  end  of  the  shaft. 
The  machine  shown  in 
Fig.  1  is  the  No.  Ill  Cleve- 
land toggle  drawing  press, 
and  the  dimensions  of  this 
machine  are  as  follows: 
drawing  capacity,  12% 
inches;  bed  area,  52  by  52 
inches;  blank  holder  area, 
52  inches  wide  by  48 
inches  long;  plunger  area, 
40  inches  wide  by  35 
inches  long;  stroke  of 
plunger,  26  inches;  stroke 
of  blank-holder,  18  inches; 
distance  from  bed  to  blank- 
holder  at  the  bottom  of  the 
stroke  and  with  the  adjust- 
ment up,  28  inches;  dis- 
tance from  the  bed  to  the 
plunger  at  the  bottom  of 
the  stroke  and  with  the 
adjustment  up.  30  inches; 
adjustment  of  blank-holder 
and  plunger,  8  inches; 
speed,  7  strokes  per  min- 
ute; and  weight,  110,000 
pounds.  These  machines 
are  built  in  fifteen  other 
sizes,  so  that  a  complete 
of  these  toggle  drawing  presses  is  available  to  meet  the 
irements   of   the   work   for   which   they   are   adapted. 


ECK  DIRECT-CURRENT   MOTOR 

In  designing  the  Type  D  direct-current  motor  which  is  a 
recent  product  of  the  Eck  Dynamo  &  Motor  Co.,  Belleville, 
N.  J.,  the  features  of  commutating  poles,  positive  ventilation 
by  means  of  internal  fans,  and  the  employment  of  self-align- 
ing ball  bearings  have  been  included.  Commutating  poles 
have  greatly  improved  the  operation  of  direct-current  motors 
in  that  they  neutralize  the  harmful  effect  of  the  armature 
field  and  create  a  force  in  the  armature  coils  directly  under 
them.  This  Insures  complete  reversal  of  the  current  In  these 
coils  while  the  commutator  bars,  to  which  they  are  connected, 
are  under  the  brushes.  Sparkless  commutation,  and  long  life 
of  the  commutators  and  brushes  is  thus  assured. 

The   fans  giving  positive  ventilation   were  adopted  to  re- 
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Fig-.    1.     The  Complete  Armature  showing  Ducts  in 
permit  the  Fassag:e  of  Air  from  the  Center  to  the 


duce  the  temper- 
ature rise,  un- 
avoidable in  the 
operation  of  elec- 
tric  motors. 
This  rise  of  tem- 
perature is  due 
to  resistance 
offered  by  the 
windings  to  the 
passage  of  the 
current,  the 
losses  in  the 
iron  under  mag- 
netic influence, 
the  friction  of 
the  brushes  on  the  cummutator,  and  friction  of  the  shaft 
bearings.  Excessive  heat  results  in  injury  to  the  insulation 
and  increased  copper  losses.  To  avoid  these  troubles,  air 
channels  lead  to  the  interior  of  the  armature,  and  through 
the  commutator  and  core  in  directions  both  parallel  and  at 
right  angles  to  the  shaft.  The  fan  drives  cool  aar  through 
these  channels  and  prevents  excessive  heating.  The  use  of 
self-aligning  double-row  ball  bearings  provides  highest  trans- 
mission efficiency  of  the  bearings,  together  with  greater 
durability  and  ease  of  maintenance. 

Having  referred  in  general  to  the  features  of  the  Eck 
Type-D  motor,  brief  mention  will  now  be  made  of  certain 
specific  features  of  the  machine.  The  field  frames  are  made 
of  soft  cast  steel  of  high  magnetic  permeability  and  afford 
full  protection  for  the  windings.  The  main  poles  are  made 
of  laminated  sheet  steel,  the  laminations  being  assembled 
under  pressure  and  riveted  together.  Ventilating  spaces  are 
provided  in  the  poles  through  which  a  current  of  cool  air  is 
delivered  by  the  fan,  so  that  both  the  interior  and  exterior 
of  the  field  coils  is  kept  cool.  The  commutating  poles  are 
made  of  machine  steel,  and  they  are  fastened  to  the  field 
frame  in  the  same  manner  as  the  main  poles.  The  main  field 
coils  are  wound  on  spools  made  of  sheet  metal  and  horn  fiber. 
Ample  insulation  is  provided  between  the  spools  and  the 
windings,  and  the  coils  are  dipped  in  a  moisture-proof  in- 
sulating varnish,  after  which  they  are  thoroughly  baked. 

The  armature  is  carried  by  a  machine  steel  shaft  of  liberal 
size,  and  through  the  use  of  ball  bearings  the  length  of  the 
shaft  has  been  reduced  so  that  it  has  an  exceptionally  high 
resistance  to  the  transverse  strains.  The  armature  cores  are 
made  of  laminated  sheet  metal  and  each  disk  is  japanned  to 
reduce  eddy  currents  to  a  minimum.  Fiber  disks  at  both 
ends  protect  the  coils  where  they  enter  and  leave  the  slots. 
Figs.  1  and  2  show  the  unobstructed  air  spaces  which  have 
been  provided  in  the  armature  with  no  points  where  air 
pockets   can   be  formed.     The   multi-blade   fan   shown   at   the 


the  Core  to 
Periphery 


right-hand  end 
of  the  armature 
draws  cool  air 
through  all  of 
the  interior 
parts.  The  arm- 
ature coils  are 
formed  and 
taped  before 
they  are  laid  in 
the  slots,  and  all 
of  the  coils  are 
treated  with  an 
insulating  var- 
nish, and  then 
baked. 

The  commutators  are  made  of  a  large  number  of  hard 
drawn  copper  bars  of  high  conductivity  which  are  assembled 
under  pressure  and  locked  by  bolts.  They  are  heat-treated 
and  subjected  to  increasing  pressure  until  the  commutator 
becomes  entirely  solid.  The  mica  insulation  between  the 
bars  is  of  a  grade  which  wears  evenly  with  the  copper;  and 
this  feature,  together  with  the  great  rigidity  of  the  commu- 
tator, prevents  any  possibility  of  the  mica  insulations  work- 
ing their  way  above  the  sections  of  the  commutator.  Box 
type  brush  holders  are  employed  with  radial  brush  feed;  and 
they  need  not  be  reversed  nor  the  connections  disturbed  when 
changing  the  direction  of  rotation.  Flexible  terminal  leads 
are  carried  through  the  frame  by  insulating  bushings,  and 
the  connection  terminals  are  soldered  onto  the  ends  of  the 
leads  to  receive  the  feed  wires.  When  it  is  required  to 
change  the  direction  of  rotation,  it  is  merely  necessary  to  re- 
arrange the  external  leads,  no  adjustment  of  the  internal  con- 
nections or  reversal  of  the  brush  holders  being  necessary. 


W.  P.  DAVIS   CUTTING-OFF   MACHINE 

For  use  in  the  manufacture  of  shrapnel  shells,  the  W.  P. 
Davis  Machine  Co.,  305  St.  Paul  St.,  Rochester,  N.  Y.,  has  re- 
designed the  4%  and  6  inch  cutting-off  machines  of  its  manu- 
facture to  adapt  them  for  the  rapid  cutting  off  of  blanks  from 
round  stock,  and  for  trimming  the  rough  edges  of  forgings. 
The  frame  of  the  machine  is  cast  in  one  piece,  and  the  spin- 
dle bearing  is  a  part  of  the  main  casting.  This  makes  an 
exceptionally  rigid  construction.  The  supports  for  the 
cutting-off  slide  are  large  pads  which  are  cast  on  the  frame, 
providing  ample  support  for  the  slide  and  preventing  the 
tools  from  chattering.  The  end  of  the  bed  is  open  to  facili- 
tate the  removal  of  chips  and  the  bottom  of  the  bed  is  in- 
clined to  drain  all  of  the  cutting  compound. 


Fig.    8.     The    Eck    Type   D    Direct-current    Motor 


li#.   4.     Interior   of   the    Frame 


842 


MACHINERY 


June,  1915 


■mw^i  ••  If 


W.    p.   Davis  Shrapnel  Shell   Cutting-off   Machine 

The  spindle  runs  in  bearings  lined  with  anti-friction  metal. 
There  Is  a  collar  just  behind  the  front  bearing,  through 
which  four  round-nosed  bolts  project.  These  bolts  are  in- 
tended to  support  the  work  when  pieces  are  being  cut  which 
are  too  short  to  be  gripped  in  the  rear  chuck.  A  heavy  pat- 
tern three-jaw  chuck  is  mounted  at  the  front  of  the  spindle, 
and  there  is  a  quick-acting  scroll  chuck  at  the  rear  which  is 
operated  by  a  handwheel.  The  cut-off  slide  is  provided  with 
two  tools;  and  it  has  power  feed  and  an  automatic  trip  which 
acts  when  the  tools  reach  the  center  of  tlio  work.  A  stock 
limit  gage  is  mounted  on  this 
slide.  No  accelerating  appa- 
ratus has  been  attached  to 
the  machine,  as  the  four-step 
cone  pulley  and  a  double- 
friction  countershaft  provide 
sufficient  additional  speed  as 
the  cutters  approach  the 
center  of  the  work,  thus 
maintaining  an  efficient  rate 
of  cutting. 


J.  (j.   Blount  Hotor-dr 


Speed  Lathe 


by  means  of  a  screw  to  enable  the  belt  tension  to  be  adjusted. 
It  will  be  seen  that  the  motor  shaft  and  lathe  spindle  carry 
four-step  cone  pulleys  which  give  the  same  variation  as  when 
a  countershaft  is  employed;  and  by  using  different  sized 
cones,  a  wide  range  of  speeds  may  be  obtained.  The  lathe 
spindle  is  made  of  high-carbon  steel;  it  is  accurately  ground 
to  size  and  runs  in  self-oiling  bronze-bushed  bearings.  The 
tailstock  has  screw  and  lever  feed.  The  bed  is  cross  braced 
and  all  clamping  levers  are 
located  above  the  ways. 


H.    D.    Smith   Slot-cutting  Fliers   with   the    "Enchased   Joint 


SMITH  "ENCHASED  JOINT"  PLIERS 

Thf  feature  of  the  slot-cutting  pliers  shown  in  the  ac- 
companying illustration  is  the  provision  of  what  is  styled  an 
"enchased  Joint."  This  joint  provides  a  bearing  around  its 
entire  circumferance  with  the  exception  of  the  points  where 
slots  are  provided  to  form  the  cutters.  It  is  claimed  that 
this  Joint  is  stronger  than  either  the  riveted  lap-joint  or  the 
box-Joint  constructions  which  are  commonly  employed  on 
this  class  of  tools.  With  the  enchased  joint  the  pliers  would 
operate  satisfactorily  without  the  central  rivet,  but  the  rivet 
Is  provided  in  order  to  give  additional  strength  and  durability. 
These  pliers  are  made  in  6-,  8-,  and  10-Inch  sizes  by  the  H.  D. 
Smith  &  Co.,  Plantsville,  Tonn.;  and  it  is  planned  to  use  the 
same  form  of  Joint  on  the  side  cutting  pliers  and  diagonal 
cutting  pliers  of  this  company's  manufacture. 


VEEDER   SET-BACK 
COUNTER 

The  Veeder  Mfg.  Co.,  39 
Sargeant  St.,  Hartford,  Conn., 
is  now  making  the  zero  re-set 
counter  which  is  shown  in 
the  accompanying  illustration. 
This  instrument  is  particular- 
ly adapted  for  recording  the  production  of  all  kinds  of  auto- 
matic machinery.  It  is  a  ratchet  counter  and  indicates  one 
for  each  oscillation  of  the  lever,  which  moves  through  an 
angle  of  about  45  degrees.  The  counter  is  made  with  3-,  4- 
or  5-figure  wheels,  and  can  be  set  back  to  zero  by  one  turn 
of  a  knob,  provided  for  the  purpose.  The  instrument  shown 
in  the  illustration  is  provided  with  a  lock  and  key  to  prevent 
unauthorized  persons  from  tampering  with  the  re-setting  de- 
vice. The  same  form  of  instrument  is  made  without  the 
lock;  and  another  instrument  of  similar  design  is  made  with 
a  thumb  lever  with  which  It  is  operated  by  hand. 


BLOUNT   MOTOR-DRIVEN 
LATHE 

The  motor-driven  speed  lathe 
which  forms  the  subject  of  this 
article  Is  one  of  the  latest  prod- 
ucts of  the  J.  O.  Blount  Co.,  Everett, 
Mass.  A  constant  speed  motor  Is 
employed,  which  Is  mounte<l  on  a 
plate  provided  with  an  extension  arm 
to  support  a  bearing  for  the  outer 
end  of  the  motor  shaft.  The  motor 
plate  Is  fltte<l  to  n  slide  on  n  shelf 
fastened  to  the  back  of  the  lathe  bed; 
and  the  position  of  the  motor  plate 
and  motor  on  thLt  slide  Is  regulated 


RANDALL  DIAL  GAGE 
The  design  of  the  dial  gage  shown  in  the  accompanying  Il- 
lustration has  been  worked  out  with  the  view  of  attaining 
the  greatest  possible  simplicity  of 
construction.  Two  advantages  are 
obtained  from  this  course.  The  gage 
has  a  small  number  of  parts  which 
means  that  there  Is  less  liability  for 
It  to  get  out  of  repair;  and  at  the 
same  time,  It  Is  possible  to  make 
gages  of  this  form  to  meet  the  de- 
mand for  relatively  Inexpensive  In- 
struments. 

The  diameter  of  the  head  of  this 
Indicator  Is  2%  Inches  over-all,  and 
the  dial  is  1%  inch  in  diameter.  It 
will  be  seen  that  the  dial  Is  divided 
Into  100  spares  whlrh  are  graduated 
from  zero  to  50  in  both  directions; 
but    when   so  desired,   dials  can   be 
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removing  the  heated  shells  and  replacing  fresh  blanks  in  the 
holes  in  the  water  jacket.  The  furnaces  can  be  built  in  dif- 
ferent sizes  to  accommodate  different  numbers  of  shells,  and 
also  for  shells  of  different  sizes.  A  heavy  lining  is  provided 
to  withstand  the  high  temperature  of  the  furnace;  and 
corundite  brick  is  used  opposite  the  burners,  as  this  ma- 
terial is  found  to  outwear  the  average  firebrick  when  exposed 
to  very  high  temperatures.  The  front  and  back  walls  of  the 
furnace  are  lined  with  Armstrong  "nonpareil"  insulating 
brick  between  the  firebrick  and  the  cast-iron  frame  of  the 
furnace,  as  this  material  is  found  to  be  particularly  efficient 
in  reducing  radiation  losses  to  a  minimum. 


Front  and  Side  Views  of  the  Randall  Dial  Gage 

furnished  with  graduations  reading  from  zero  to  100.     Each 

division    represents    0.001    inch,    but    the    indicator    can    also 

be  furnished  with  metric  graduations.     The  dial  is  "friction 

tight"    in   the   case   so    that   it 

may  be  revolved   to  bring  the 

zero  into  coincidence  with  the 

needle    in    any    position    that 

happens  to  bring  the  indicator 

point    into    contact    with    the 

work. 

The  spindle  has  a  travel  of 
0.5  inch  and  may  be  fitted  with 
either  a  button  or  point  as  de- 
sired. The  back  of  the  head  is 
fitted  with  a  lug  through  which 
there  is  a  %-inch  hole  for  use 
in  attaching  the  head  to  spe- 
cial fixtures;  it  can  also  be 
mounted  by  the  stem.  With 
either  of  these  methods  of  at- 
tachment, a  mount  can  easily 
be  devised  so  that  almost  any 
kind  or  size  of  work  can  be 
quickly  and  accurately  meas- 
ured. This  instrument  is  ap- 
plicable for  a  great  variety  of  work  and  will  be  found  par- 
ticularly useful  as  an  attachment  to  the  surface  gage,  and 
as  an  indicator.  It  is  manufactured  by  Frank  E.  Randall, 
248  Ash  St.,  Waltham,  Mass. 


Fig.    1.     Xate- Jones  ruinace  for  Use  is  ''Nosing"  Shrapnel  ShelU 


DALTON   6-INCH   LATHE 

The  Dalton  Machine  Co.,  Inc.,  1901^1915  Park  Ave.,  New  York 
City,  is  now  building  a  6-inch  lathe  which  has  the  counter- 
shaft carried  on  an  upright  secured  to  the  lathe  bed,  making 
the  machine  self-contained.  Reference  to  Fig.  1  will  show 
that  this  countershaft  is  provided  with  two  driving  pulleys, 
one  of  which  carries  an  open  and  the  other  a  crossed  belt. 
These  pulleys  run  loose  on  the  countershaft  and  either  pulley 
may  be  engaged  with  the  shaft  by  means  of  a  friction  clutch, 
thus  providing  forward  or  reverse  rotation  of  the  lathe 
spindle.  The  clutches  are  controlled  by  means  of  the  handle 
shown  at  the  right-hand  end  of 
the  countershaft,  and  the  de- 
sign is  arranged  in  such  a 
way  that  the  handle  may  be 
located  in  the  position  shown, 
or  it  may  be  placed  at  the 
left-hand  end  of  the  counter- 
shaft. 

The  design  of  the  friction 
clutches  used  on  this  machine 
is  somewhat  unusual  and  is 
shown  in  detail  in  Fig.  2.  It 
will  be  seen  that  this  is  the 
ring  type  of  friction  clutch,  but 
the  design  has  been  worked  out 
so  that  the  entire  clutch  mem- 
ber A  is  made  in  a  single  piece. 
A  tapered  collar  on  the  clutch 
operating  rod  engages  the  lever 
JB  of  Fig.  2,  causing  this  lever 
to  swing  on  its  pivot  and  ex- 
pand the  clutch  ring  to  engage 
the  friction  surface  on  the  inside  of  the  pulley.  When  the 
clutch-rod  is  moved  back  so  that  the  tapered  collar  releases 
lever  B,  the   clutch   ring  springs   away  from  the   pulley  to 


TATE-JONES  SHRAPNEL  "NOSING" 
FURNACE 

The  accompanying  illustrations  show  a  furnace  which  may 
be  heated  by  either  gas  or  oil  burners,  made  by  Tate-Jones  & 
Co.,  Inc.,  Pittsburgh,  Pa.  It  is  used  for  heating  shrapnel  shells 
preparatory  to  the  performance  of  the  "nosing"  operation,  and 
has  a  heating  chamber  50  inches  in  length,  and  provides  for 
heating  3Vi-inch  blanks  for  a  length  of  6  inches.  It  will  be 
seen  that  there  are  eight  openings  to  receive  the  shells,  and 
these  openings  are  arranged  in  a  water  jacket  so  that  the  work 
is  not  heated  farther  back  than  necessary.  Three  burners 
are  used  in  order  to  distribute  the  heat  evenly  and  also  to 
enable  the  heating  to  be  done  quite  rapidly.  The  furnaces 
can  be  built  in  different  lengths,  depending  upon  the  number 
of  shells  which  it  is  desired  to  handle  at  a  time;  and  it  will 
be  evident  from  the  cross-sectional  view  shown  in  Fig.  2,  that 
provision  is  made  for  adjusting  the  position  of  the  water 
jacket  in  order  to  regulate  the  length  of  shell  which  is 
exposed  to  the  heat. 

It  will  also  be  noticed  from  the  cross-sectional  view  that 
the  vents  are  located  directly  above  the  shells  so  that  the 
heat  leaves  the  furnace  at  the  top,  thus  avoiding  discomfort 
which  would  otherwise  be   experienced  by  the  workmen   in 


I  View  of  Tate.Jones  Shrapnel  "Nosing"  Furnace 
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Fir.    !■     The  Dalton  6-uich  Lathe   with  a  Self-contained  Countershaft 

release  the  drive.  The  two  clutches  are  controlled  by  a  pair 
of  tapered  collars,  so  arranged  on  the  clutch-rod  that  when 
one  clutch  is  released,  the  other  is  engaged  by  continuing 
the  movement  of  the  clutch  lever.  In  this  way  the  reversal 
of  the  lathe  is  accomplished  with  a  minimum  loss  of  time. 
The  two  clutches  cannot  both  be  engaged  at  the  same  time, 
and  there  is  a  neutral  position  in  which  neither  of  the 
clutches  is  engaged. 

The  bracket  which  carries  the  countershaft  is  secured  to 
the  upright  by  means  of  four  bolts,  which  fit  in  elongated 
holes.  To  adjust  the  belt  tension,  these  bolts  are  loosened 
and  the  countershaft  bracket  is  then  raised  or  lowered  by 
means  of  a  bolt  which  is  carried  by  the  upright  and  bears 
against  the  bottom  of  the  countershaft  bracket.  When  the 
desired  belt  tension  has  been  obtained,  the  four  bolts  are  re- 
tightened  to  secure  the  bracket  to  the  upright.  This  provides 
an  accurate  method  of  adjusting  the  belt  tension,  which  is  of 
considerable  Importance  owing  to  the  short  center  distance 
between  the  cone  pulleys  on  the  countershaft  and  lathe  spin- 
dle. The  bolt  which  provides  for  adjusting  the  belt  tension. 
iHid  the  two  lower  bolts  which  secure  the  countershaft  bracket 
to  the  upright  are  shown  in  Fig.  1.  The  countershaft  bear- 
ings are  ring  oiled, 
and  provided  with 
oil  reservoirs  of 
ample  capacity,  so 
that  adequate  lubri- 
cation Is  assured  at 
all   times. 

The  lathe  Is 
single  back  geared 
In  the  ratio  o^  7  to 
1 ;  and  power  la 
transmitted  from 
the  spindle  to  the 
lenrt-screw  through 
the  usual  arrange- 
ment of  change 
gears.  The  lead- 
screw    has    twelve 


threads  per  inch,  and  change  gears  are  provided  for  cutting 
thirty-four  threads,  ranging  from  3  to  140  per  inch,  includ- 
ing the  IV/2  pipe  thread.  A  hinged  guard  is  provided  that 
may  be  swung  back  to  give  access  to  the  gearing  when  it  is 
necessary  to  make  adjustments  of  the  change  gears;  and  a 
brass  plate  at  the  front  of  this  guard  shows  the  different 
threads  which  may  be  obtained,  and  the  change  gears  which 
are  required  to  cut  these  threads.  The  principal  dimensions 
of  the  machine  are  as  follows:  Maximum  traverse  of  tail- 
stock  spindle,  3  inches;  swing,  6%  inches;  maximum  dis- 
tance between  centers,  11  inches;  weight  of  machine,  275 
pounds.  

LINDGREN   HIGH-SPEED   DRILL 

The  F.  W.  Lindgren  Co.,  Rockford,  111.,  has  recently  placed 
a  13-inch  high-speed  drill  upon  the  market  which  is  suitable 
for  all  kinds  of  light  drilling,  and  is  particularly  adapted  for 
tool  and  die  work.  To  provide  for  operation  at  high  speed, 
all  of  the  bearings  are  bronze  bushed  and  equipped  with  ring 
oilers,  which  provide  constant  lubrication.     When  worn,  the 


F.    W.    Lin>l|n'<>n    IS-inch   Hi(h  Speed  SrUl 

bushings  can  be  readily  replaced.  The  crown  gear  is  fitted 
with  a  thrust  bearing  at  the  end  of  the  hub,  and  a  fiber 
wnshor  prevents  the  escape  of  oil.  The  spindle  Is  equipped 
with  ball  thrust  bearings  and  the  sleeve  Is  graduated  In 
Inches.  The  capacity  of  the  machine  Is  for  drills  up  to  % 
inch. 

The  principal  dimensions  of  this  new  Lindgren  drill  are 
as  follows:  Height.  63  Inches;  mnximum  distance  from 
spindle  to  base,  47  Inches;  maximum  distance  from  spindle 
to  table,  34'.4  Inches;  diamrlor  of  column,  3Vb  Inches;  size 
of  table,  9  by  11  Inches;  hole  In  spindle.  No.  1  Morse  taper; 
width  of  belt  on  cone  pulleys,  1%  Inch;  width  of  belt  on 
tight  and  loose  pulleys,  l»"j  Inch;  floor  space  occupied,  17V4 
by  2fiV4  Inches ;   and  net  weight  of  mnrhlne,  170  pounds. 
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REYNOLDS  SCREW  DRIVING  MACHINE 

It  is  the  practice  in  some  lines  of  manufacturing,  and  es- 
pecially  in   sewing   machine   work,   to   fasten   parts    together 

with  temporary 
screws  while  certain 
machining  and  fit- 
ting operations  are 
being  performed,  and 
then  to  remove  these 
screws  and  insert 
new  ones  when  the 
parts  are  finally  as- 
sembled.   To  provide 


in  both  directions.  All  speeds  and  feeds  are  obtained  through 
gear  boxes,  which  entirely  enclose  the  gearing  and  are  oil- 
tight,  so  that  the  gears  may  be  kept  flooded  with  lubricant. 
The  machine  will  take  work  34  inches  wide  by  36  inches  high. 
The  vertical  spindle  is  driven  by  a  bronze  worm-wheel  and 
hardened  steel  worm,  which  is  fitted  with  roller  thrust  bear- 
ings which  run  in  oil.  The  spindle  is  3^/^  inches  in  diameter, 
and  has  a  No.  6  Morse  taper  hole  in  the  end  with  a  broad 
faced  key  for  driving  cutters.  The  spline  shaft  bushings 
carry  auxiliary  bushings  which  rotate  with  the  shaft  to  pre- 
vent the  escape  of  oil  and  preserve  the  fixed  bushing  from 
undue  wear  through  contact  with  the  spline  or  key-seats. 
The  spindle  sleeve  is  adjustable  by  means  of  a  hand-controlled 
rack  and  pinion.  This  ma- 
chine can  be  built  with 
either  two,  three,  or  four 
spindles  in  addition  to  the 
single  spindle  type  of  ma- 
chine which  is  illustrated 
herewith. 


SHAW  BLUE 
PRINT  MACHINE 

The  accompanying  illus- 
tration shows  a  continuous 
blue-print  machine  which 
has  been  placed  upon  the 
market  by  the  Shaw  Blue 
Print     Machine     Co.,     9-13 


Newton  Vertical  Slabbing  Machine   with   Single  Pulley  Drive 


for  the  operations  of  removing  one  set  of  screws  and  insert- 
ing the  other  set,  the  Reynolds  Pattern  &  Machine  Co., 
Moline,  111.,  has  developed  the  machine  which  is  illustrated 
and  described  herewith.  It  is  similar  to  the  standard  screw 
driving  machine  which  this  company  has  been  manufactur- 
ing for  a  number  of  years,  so  far  as  the  screw-driving  mechan- 
ism is  concerned,  but  the  present  machine  is  provided  with 
an  auxiliary  spindle  which  is  driven  left-hand.  This  auxili- 
ary spindle  is  operated  by  an  independent  foot  treadle  and 
carries  a  screw-removing  bit.  The  screw-removing  bit  is 
normally  at  rest,  but  when  it  is  brought  down  by  means  of 
the  foot  treadle  it  starts  to  revolve  and  backs  out  the  screw 
at  high  speed.  The  work  is  then  moved  slightly  to  the  left 
and  the  new  screw  is  inserted  by  the  bit  carried  by  the 
regular  screw-driving  spindle  of  the  machine.  The  new 
screws  are  fed  to  the  work  from  a  magazine  on  the  machine, 
which  operates  in  the  same  manner  as  that  of  the  standard 
Reynolds  screw-driving  machine. 

NEWTON  VERTICAL  SLABBING  MACHINE 

The  accompanying  illustration  shows  a  vertical  slabbing 
machine  designed  with  single  pulley  drive,  which  is  a  recent 
addition  to  the  line  of  the  Newton  Machine  Tool  Works,  Inc., 
Twenty-third  and  Vine  Sts.,  Philadelphia,  Pa.  In  this  ma- 
chine, nine  changes  of  speed  are  obtained  through  a  gear 
box,  which  provides  a  range  of  from  16%  to  99  revolutions 
per  minute.  Twelve  changes  of  reversible  cross-feed  on  the 
rail  are  provided,  in  addition  to  reversible  fast  power  tra- 
verse. The  table  has  twelve  changes  of  feed,  ranging  from 
0.355  inch  to  13  inches  per  minute,  these  changes  of  speed 
being  independent  of  the  spindle  speeds.  In  addition,  rapid 
power  traverse  at  the  rate  of  30  feet  per  minute  is  provided 


Campbell  St.,  Newark, 
N.  J.  This  machine 
is  known  as  the  Model 
B,  and  has  a  capacity 
for  making  prints  up 
to  30  by  36  inches  in 
size.  The  machine  is 
entirely  self-contained 
and  automatic  in 
operation.  It  is  suit- 
able for  use  in  making 
blu'e,  black,  Van  Dyke 
and  direct  process 
prints;  and  prints  of 
any  length  may  be 
made  in  one  piece. 
These  machines  are 
equipped  to  operate  on 
any  electric  current 
which  is  available  in 
the  drafting  -  room 
where  they  are  to  be 
used.  It  will  be  evi- 
dent to  the  reader  that 
this  machine  is  of 
the  vertical  cylindrical 
type.  The  way  in 
which  the  arc  light  is 
supported  and  the  gen- 
eral features  of  the  de- 
sign will  be  readily 
apparent  from  the  il- 
lustration. 


Shaw  Continuous  Blue  Printing  Machino 
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ALLEN-BRADLEY    STARTING 
SWITCHES 

It  is  frequently  desirable  to  start  small 
alternating-current  motors  from  a  distance 
by  means  of  a  push  button  or  some  other 
contact-making  device;  and  to  meet  the 
demands  of  such  service  the  Allen-Bradley 
Co.,  Milwaukee,  Wis.,  has  developed  a  line 
of  automatic  starting  switches  for  single 
and  polyphase  squirrel  cage  induction  mo- 
tors, which  can  be  thrown  directly  across 
the  line.  These  automatic  starting  switches 
are  intended  for  the  remote  control  of 
motors  driving  fans,  ventilators,  pumps, 
drill  presses,  lathes  or  other  kinds  of 
machine  tools.  In  designing  these  self- 
starters  great  care  has  been  taken  to  have 
them  as  noiseless  in  operation  as  is  pos- 
sible. The  plain  automatic  starting  switcli. 
illustrated  in  Fig.  1,  consists  of  a  two 
pole,  magnetically  operated,  clapper-switcli 
mounted  on  a  slate  panel.  The  clappers  are 
held  in  the  closed  position  by  the  magnetic 
pull  of  the  electromagnet,  the  terminal^ 
of  which  are  connected  to  the  line. 

This  electro-magnet  is  designed  for  con 
tinuous  service  and  exerts  a  sufficient  pull 
to  insure  a  good  contact  of  the  clappers. 
Since  the  circuit  to  the  motor  is  opened 
immediately  the  electromagnet  is  de- 
energized,  this  starter  affords  full  no-volt- 
age protection.  Ample  overload  carrying- 
capacity  is  provided;  and  all  switches. 
with  the  exception  of  the  very  smallest. 
are  provided  with  a  magnetic  blowout.  Tli. 
contacts  of  the  clappers  are  made  of  haril 
drawn  copper.  They  are  so  shaped  and 
pivoted  on  a  shaft,  that  in  closing  the 
switch,  a  long  roll  contact  is  effected.  The 
magnetic  circuit  is  built  up  of  sheet  steel 
laminations  and  is  provided  with  a  shading 
coil  which  makes  the  starter  practically 
noiseless.  Careful  attention  has  also  been 
paid  to  the  power  consumption  of  the 
switch  in  its  closed  position,  with  the  re- 
sult that  it  has  been  reduced  to  a  minimum 
and  is  too  small  to  be  worthy  of  considera- 
tion. The  switch  is  extremely  quick  and 
snappy  in  closing  and  opening  the  circuit, 
which  makes  its  arc  disrupting-capacity 
very  great,  and,  furthermore,  materially  re- 
duces the  expense  of  replacing  contacts. 
All  parts  of  the  apparatus  are  readily  ac- 
cessible and  the  contacts  can  be  easily 
cleaned. 

The  type-E  automatic  starting  switch  for 
small  alternating-current  motors  is  built 
In  several  forms.  Fig.  2  Illustrates  the 
most  complete  type.  This  automatic  starter 
la  provided  with  two  adjustable  tlmc-liralt 
overload  relays,  line  knife  switch  and 
fuses,  which  equipment  absolutely  protects 
the  motor  against  burnouts.  Another  form 
of  this  starter  consists  of  a  combination 
of  the  automatic  switch  Itself  with  the 
line  switch  and  fuses,  while  In  still  an- 
other form  the  two  time  limit  ovrrload  re- 
lays are  substituted  for  the  switch  panel. 
All  of  these  forms  are  very  compact,  and 
because  of  their  variety,  make  It  possible 
to  equip  the  motor  with  the  starter  that  Is 
best  suited  to  the  existing  operating  con 
ditlons.  Some  kind  of  a  contact-making 
device  such  as  a  push  button,  snap  switch, 
gage  type  pressure  regulator,  float  switch 


Fig.    2.     SUrting   Snitch   with   Line   Knife 

Switch,   Fuses   and   Two   Time-Limit 

Overload  Relays 


or  similar  apparatus  is  necessary  for  the 
operation  of  this  starter.  When  the  line 
contacts  are  closed,  which  in  the  case  of 
the  push  button  is  done  by  pressing  the 
starting  button,  the  coil  of  the  clapper 
switch,  which  acts  as  an  electromagnet, 
is  energized  and  its  magnetic  pull  immedi- 
ately closes  the  clappers  of  the  starter. 
These  clappers  connect  the  motor  directly 
to  the  line. 

Although  these  automatic  starters  can  be 
used  in  connection  with  either  a  two-  or 
three-wire  push  button  system,  it  is  to  be 
recommended  that  the  three-wire  system  be 
given  the  preference  because  it  permits  the 
multiple  station  control  of  a  motor,  while 
its  protective  features  are  also  greater.  Of 
course,  where  float  switches,  pressure  regu- 
lators or  thermostats  control  the  operation 
nt'  the  starter,  only  the  two-wire  system 
I  in  be  used.  Although  the  remote  control 
'■[  small  alternating  current  motors  used 
n  machine  tools  has  never  been  given  the 
same  attention  as  has  been  devoted  to  this 
branch  of  direct-current  electricity,  experi- 
ments and  practical  applications  have  con- 
clusively proven  that  the  same  economies 
are  effected,  and  the  productive  capacity  of 
the  equipment  lncrease<l. 


UNITED   STATES  BENCH 
DRILL 

One  of  the  recent  products  of  the  United 
States  Electrical  Tool  Co.,  Sixth  Ave.  and 
Mount  Hope  St.,  Cincinnati,  Ohio,  is  an 
electric  bench  drill  which  is  driven  by  a 
motor  provided  with  a  cord  for  making 
connection  with  an  ordinary  lamp  socket. 
Motors  are  provided  to  take  power  from 
110  or  220  volt  circuits  of  either  alterating 
or  direct  current.  When  so  desired,  the 
drill  can  be  taken  out  of  the  frame  and 
used  as  a  portable  tool.  The  capacity  is 
for  driving  drills  up  to  ',4  inch  in  diameter. 

There  are  many  shops  in  which  a  con- 
vertible tool  of  this  nature  can  be  used  to 
advantage.  When  mounted  in  the  stand, 
as  shown  in  the  accompanying  illustration, 
it  is  suitable  for  various  classes  of  light 
drilling;  but  in  those  shops  where  there 
is  not  enough  work  of  this  character  to 
keep  the  tool  busy,  the  drill  can  be  re- 
moved from  the  stand,  have  the  handle  at- 
tached to  it  and  be  used  for  any  of  the 
numerous  purposes  for  which  a  portable 
electric  drill  is  adapted.  The  handle,  which 
is  not  shown  in  the  illustration,  forms  part 
of  the  regular  equipment  of  the  tool. 


tTnitM  Statri  Bench  Drill 


BERTSCH  BENDING  BRAKE 

The  accompanying  illustration  shows  a 
bending  brake  which  is  a  recent  product  of 
IJortsch  &  Co..  Cambridge  City.  Ind.  This 
machine  has  a  capacity  for  bending  plates 
up  to  U  Inch  In  thickness,  and  Is  built  In 
(llfTcrent  sizes  with  from  6  to  12  feet  be- 
tween the  housings.  The  pressure  capacity 
of  the  different  sized  machines  is  up  to 
100  tons.  The  drive  Is  through  a  friction 
clutch  that  Is  so  controlled  that  the  slide 
head  can  be  Instantly  stopped  at  any  point 
In  the  stroke;  and  the  head  Is  adjusted  by 
either  hand  or  pow^er.  This  machine  was 
particularly  designed  for  use  In  the  manu- 
facture of  flre-proot  doors,  windows,  par- 
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Bertscb  Bending  BraJie 


Capacity  for  Plates  up  to  U  inch  Thick 


titions,  and  trimming;   and  it  is  also  well  suited  for  use  in 
the  manufacture   of  general   classes   of  sheet  metal  products 
*uch  as  metal  furniture,  lockers,  shelving,  etc.    The  machine 
can  also  be  equipped  for  gang  punching  operations. 
*     *     * 

NEW  MACHINERY  AND  TOOLS   NOTES 

Ratchet  Wrench:  Chicago  Mfg.  &  Distributing  Co.,  Chi- 
cago, 111.  A  combination  wrench  and  drill  capable  of  hold- 
ing round  or  square  taper-shank  tools  from  1/4  to  9/32  inch 
in  diameter.  The  wrench  is  intended  for  use  in  connection 
with  a  drill  post. 

Straightening  IVIachine:  Abramsen  Engineering  Co.,  Pitts- 
burg, Pa.  A  machine  for  straightening  rods,  bars  and  pipe 
which  will  straighten  the  work  by  a  single  pass  through  the 
machine.  These  machines  are  built  in  sizes  to  handle  ma- 
terial from  %  to  6  inches  in  diameter. 

Combination  Tool-holder:  Duckett  Tool  &  Mfg.  Co.,  De- 
troit, Mich.  The  important  feature  of  this  tool-holder  is  that 
the  socket  in  which  the  cutter  is  carried  may  be  swiveled  to 
any  required  angle  in  relation  to  the  shank  of  the  tool-holder, 
and  held  in  this  position  by  tightening  the  binding  screw. 

Baling  Press:  Tempus  Reclaiming  &  Mfg.  Co.,  Philadel- 
phia, Pa.  A  machine  for  compressing  scrap  metal  into 
bundles,  which  can  be  conveniently  packed  for  remelting. 
This  is  a  stationary  machine  and  compresses  the  scrap  into 
cylindrical  bundles  IS  inches  in  diameter  by  26  inches  long. 

Radial  Drill:  Almond  Mfg.  Co.,  Cleveland,  Ohio.  This  is 
the  same  machine  which  was  illustrated  and  described  in  the 
June,  1914,  number  of  Machineky,  except  that  it  is  provided 
with  a  base  upon  which  the  radial  arm  is  mounted  instead 
of  having  the  arm  secured  to  a  post  or  to  the  wall  of  the 
building. 

Grinding  and  Polishing  Machine:  C.  L.  Hawes,  Ashtabula, 
Ohio.  This  machine  is  adapted  for  all  classes  of  grinding 
and  polishing  where  speeds  from  ISOO  to  3600  R.  P.  M.  can 
be  used.  It  carries  wheels  from  6  to  14  inches  in  diameter; 
and  guards  are  provided  over  all  danger  points — -hence  the 
name,  "safety  first"  grinder. 

Driving  Wheel  Lathe:  Niles  Tool  Works  Co.,  Hamilton, 
Ohio.  This  lathe  swings  up  to  100  inches,  and  the  design 
follows  the  general  lines  of  the  standard  90-inch  tool  of  this 
company's  manufacture.  The  range  is  for  wheels  from  32.7 
to  94%  inches  in  diameter  on  the  tread,  with  a  maximum 
distance  between  centers  of  11  feet  2V4  inches. 

Reverse  Gear:  Carlyle  Johnson  Machine  Co.,  Manchester, 
Conn.  This  gear  is  applicable  for  use  on  all  types  of  ma- 
chinery where  reversal  of  the  spindle  is  required,  as  in  the 
case  of  the  tapping  machine.  The  design  is  such  that  the 
reverse  gear  can  be  applied  to  the  driving  mechanism  of 
machines  to  provide  for  reversal  of  the  spindle. 

Riveting  Machine:  Barnes  &  Robert  Mfg.  Co.,  Milldale, 
Conn.  An  electrical  riveting  and  forging  machine  which  is 
provided  with  an  electrically  heated  die  which  brings  the 
head  of  the  rivet  to  a  forging  temperature,  and  the  punch 
which  performs  the  riveting  operation.    Working  under  prac- 


tical conditions,  only  five  seconds  is  required  to  bring  a  % 
inch  rivet  to  the  forging  temperature. 

Motor-driven  Screw-driver:  United  States  Electrical  Tool 
Co.,  Sixth  Ave.  and  Mt.  Hope  St.,  Cincinnati,  Ohio.  This 
tool  has  been  developed  to  save  time  in  driving  wood  or  lag 
screws  or  screwing  nuts  onto  bolts.  The  tool  is  driven  by 
a  universal  motor  which  may  be  operated  on  either  direct  or 
alternating  current,  and  a  friction  clutch  with  a  spring  re- 
lease controls  the  starting  and  stopping  of  the  bit. 

Multiple-spindle  Boring  Machine:  Reynolds  Pattern  & 
Machine  Co.,  Moline,  111.  A  multiple-spindle  machine  adapted 
for  wood  boring  and  light  metal  drilling.  The  spindles  are 
adjustable  so  that  they  can  reach  any  point  between  the 
housings  of  the  machine.  The  drill  spindles  are  carried  by 
brackets  which  can  be  swiveled  through  a  complete  revolu- 
tion, so  that  the  drills  reach  over  an  area  of  considerable 
width. 

Gear  Shaping  Machine:  Fellows  Gear  Shaper  Co.,  25  Pearl 
St.,  Springfield,  Vt.  With  the  exception  of  the  work  spindle 
construction  used  on  this  machine,  the  design  is  similar  to 
that  of  the  other  standard  gear  shapers  of  this  company's 
manufacture.  The  machine  is  designed  primarily  for  cutting 
the  teeth  of  shaper  bull-gears  and  lathe  back-gears.  The 
spindle  is  hollow,  and  made  large  enough  to  accommodate 
the  large  gear  while  the  pinion  is  being  cut. 

Portable  Electric  Tools:  Van  Dorn  Electric  Tool  Co., 
Cleveland,  Ohio.  This  company  has  recently  brought  out  a 
combination  drilling  and  grinding  machine,  and  a  high-speed 
universal  electric  drilling  machine.  The  first  machine  re- 
ferred to  may  be  used  as  a  portable  tool  or  it  may  be 
mounted  on  a  bench  stand.  The  high-speed  universal  drill 
is  intended  for  the  regular  classes  of  work  for  which  a  port- 
able tool  of  this  character  is  ordinarily  employed. 

Cartridge  Case  Finishing  Machine:  Bullard  Machine  Tool 
Co.,  Bridgeport,  Conn.  It  is  claimed  that  this  is  the  only 
machine  upon  the  market  which  is  designed  in  such  a  way 
that  the  mouth-boring  operation  is  included.  The  essential 
features  of  this  machine  are  those  of  a  four-faced  turret  and 
cross-slide  machine,  on  which  are  mounted  the  tools  required 
for  machining  the  head  or  flange-end  of  the  case,  with  the 
addition  of  means  for  the  mouth-boring  and  trimming  opera- 
tions. 

Combination  Internal  and  External  Grinder:  Hisey-Wolf 
Machine  Co.,  Cincinnati,  Ohio.  This  little  machine  is  adapted 
for  a  wide  range  of  work.  The  motor  has  a  double  set  of 
oil  cups  to  insure  adequate  lubrication  at  all  times.  A  quick- 
acting  switch  fastened  to  the  connecting  cable  is  located  at 
a  distance  of  about  6  inches  from  the  motor  where  it  is  con- 
venient for  the  operator.  The  general  features  of  design  of 
this  machine  are  similar  to  the  regular  line  of  portable  tools 
of  this  company's  manufacture. 

Welding  and  Cutting  Torch:  Turner  Brass  Works,  Syca- 
more, 111.  The  feature  of  this  torch  is  that  all  the  valves 
are  grouped  in  such  a  way  that  the  torch  can  be  operated 
with  one  hand,  either  valve  being  reached  by  a  slight  move- 
ment of  the  thumb  or  forefinger.  The  valves  which  control 
the  oxygen  jet  when  cutting  is  being  done  can  be  adjusted 
to  a  fixed  position,  thus  avoiding  the  necessity  of  holding  the 
valve  down  when  long  cutting  operations  are  being  done. 
The  mixing  chamber  is  located  in  the  handle  instead  of  in 
the  head  of  the  torch. 

Cold  Saw:  Espen-Lucas  Machine  Works,  Philadelphia,  Pa. 
A  cutting-off  machine  particularly  designed  for  cutting  off 
shrapnel-shell  blanks  from  steel  bars.  Speed  and  feed  varia- 
tions are  provided  that  can  be  used  for  cutting  at  from  i^ 
inch  to  5  inches  per  minute.  Any  amount  of  feed  may  be  used 
as  the  cutting  capacity  of  the  machine  is  only  limited  by  the 
nature  of  the  material  that  is  being  sawed.  The  changes  of 
feed  are  obtained  through  a  friction  plate  and  any  change 
may  be  obtained  while  the  machine  is  in  operation.  The  saw 
carriage  is  also  provided  with  a  quick  return  mechanism, 
and  an  automatic  stop  for  controlling  the  cut. 
*     •     * 
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CONVENTION  OF  THE  N.  M.  T.  B.  A. 

The  thirteenth  semi-annual  convention  of  the  National 
Machine  Tool  Builders'  Association  was  held  at  Atlantic  City, 
N.  J.,  May  20  and  21  in  the  Marlborough-Blenheim  Hotel. 
President  W.  A.  Viall  of  the  Brown  &  Sharpe  Mfg.  Co.  oc- 
cupied the  chair,  and  Charles  E.  Hildreth,  general  manager  of 
the  association,  assisted  in  conducting  the  sessions.  Although 
the  attendance  was  below  normal,  those  who  attended  were 
in  an  optimistic  frame  of  mind,  quite  different  from  that 
prevailing  among  the  members  of  the  association  a  year  ago. 
The  manufacturers  of  lathes,  turret  lathes,  automatics,  mill- 
ing machines,  and  other  machines  used  in  the  manufacture 
of  war  munitions  are  very  busy,  many  of  them  having  orders 
booked  months  ahead.  The  demand  for  machine  tools  for 
this  purpose  is  so  heavy  that  there  is  some  prospect  that 
reviving  railway  business  will  be  hampered  by  the  inability 
to  get  machine  tools  required  tor  locomotive  repair  work. 

The  usual  roll-call  following  registration  of  members  was 
omitted,  as  was  also  the  reading  of  the  minutes.  After  hear- 
ing the  reports  of  committees  and  following  other  routine 
business.  President  Viall  spoke  of  the  safety  and  sanitation 
work  being  accomplished  by  the  members  of  the  association, 
and  especially  of  the  apprenticeship  instruction  work.  The 
National  Machine  Tool  Builders'  Association  has  been  one 
of  the  foremost  in  promoting  apprenticeship  instruction.  Its 
apprenticeship  indenture  papers  have  served  as  a  model  for 
other  associations.  A  movement  is  on  foot  to  harmonize  and 
extend  the  work  in  apprenticeship  instruction  among  the 
association,  and  Magnus  W.  Alexander,  of  the  General  Elec- 
tric Co.,  has  proposed  a  conference  board  on  the  training  of 
apprentices.  This  board  will  be  composed  of  members  ap- 
pointed from  the  National  Machine  Tool  Builders'  Associa- 
tion, the  National  Association  of  Manufacturers,  the  National 
Metal  Trades  Association,  the  National  Founders  Association, 
and  the  United  Typothetae  of  America. 

C.  O.  Smith,  of  the  Norton  Grinding  Co.,  in  the  absence  of 
S.  H.  Bullard,  chairman  of  the  committee,  read  the  report  on 
the  proposed  association  card  index.  The  catalogue  idea  has 
been  abandoned,  and  instead  it  is  proposed  to  issue  an  asso- 
ciation card  index  which  will  consist  of  two  parts.  First 
is  a  subject  index  in  which  will  be  listed  every  machine  tool 
made  in  America;  all  manufacturers  of  machine  tools  will  be 
included  regardless  of  association  membership.  The  second 
part  of  the  card  index  will  consist  of  a  manufacturers'  index, 
and  will  be  confined  to  the  members  of  the  National  Machine 
Tool  Builders'  Association.  These  cards  give  the  principal 
data  of  each  machine,  including  weight,  capacity,  and  di- 
mensions. 

Robert  T.  Kent,  editor  of  Industrial  Engineering  and  an 
efficiency  engineer  associated  with  Taylor,  Gantt  and  others, 
delivered  an  address,  "The  Application  and  Use  of  Time  Study 
Data."  Mr.  Kent  described  the  system  of  time  study  applied 
to  a  certain  lathe  Job,  showing  how  the  process  of  lifting 
a  given  casting  into  the  lathe,  chucking,  setting  the  tools, 
turning  and  boring  could  be  divided  into  simple  elements, 
and  the  time  required  for  each  could  be  ascertained;  then 
these  data  could  be  applied  to  other  operations.  Thus,  with 
these  time  elements,  the  analysis  of  other  Jobs  comprising 
similar  operations,  could  be  easily  m-ide,  and  the  time  re- 
quired accurately  fixed.  With  the  facts  obtained  from  time 
study,  the  fixing  of  rates  Is  a  comparatively  simple  and  easy 
matter.  Very  little  is  left  to  guess-work  on  the  part  of 
those  who  have  to  fix  the  rates. 

Harold  C.  White,  superintendent  of  assembling  of  the 
rierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y.,  read  a  paper, 
"How  to  Profitably  Operate  a  Night  Force."  Mr.  White  re- 
viewed the  well-known  dlfficuUles  of  organizing  an  efficient 
niKht  force.  The  purpose  of  his  paper  was  to  show  how  these 
difficulties  might  be  overcome,  and  good  work  and  the  same 
quantity  of  It  produced  by  a  night  force  as  by  the  day  force, 
lie  pointed  out  that  the  problem  could  be  divided  into  three 
principal  parts:  first,  lime;  second,  labor;  third,  facilities. 
Time  la  fixed,  there  being  but  twenty-four  hours  a  day,  but 
It  is  possible  to  utilize  all  this  time.  The  difficulty  with 
labor    is   to   secure   the   trained    help   that    will    work    nights 


and  produce  work  that  will  pass  inspection.  Labor  employed 
at  night  is  at  a  disadvantage  because  of  the  difficulty  in  get- 
ting meals,  and  of  sleeping  through  the  day.  It  is  necessary 
to  pay  higher  rates  for  night  work,  and  desirable  to  provide 
hot  coffee  and  other  light  refreshments.  The  tools  require 
to  be  kept  up  to  a  high  standard;  it  will  not  do  to  let  them 
run  down.  Machines  and  tools  are  being  used  twice  as  much, 
and  hence  their  wear  and  tear  is  twice  as  great.  Mr.  White 
pointed  out  that  this  is  one  reason  why  night  work  is  gen- 
erally regarded  as  productive  of  poor  work.  The  upkeep  is 
not  properly  attended  to  and  machines  and  tools  get  into 
bad  shape  before  the  cause  of  the  trouble  is  detected. 

On  Thursday  afternoon  the  business  of  the  convention  was 
done  in  committee  meetings,  these  consisting  of  meetings  of 
the  lathe,  sensitive  drilling  machine,  boring  machine,  gear 
cutting  machine,  grinding  machine,  hand  screw  machine,  and 
planing  machine  committees.  The  forenoon  of  Friday  was 
also  given  up  to  committee  meetings,  the  following  committees 
then  holding  their  sessions:  multi-spindle  drilling  machine, 
milling  machine,  shaping  machine,  vertical  drilling  machine, 
turret  lathe  and  radal  drilling  machine  committees. 

On  Friday  afternoon  a  paper,  "Drop  Forgings,"  by  A.  M. 
Tilton,  president  of  the  Drop  Forging  Co.  of  New  York, 
Jersey  City,  N.  J.,  was  read,  following  which  was  an  address 
on  "Neutrality"  by  George  Grafton  Wilson,  professor  of  inter- 
national law.  Harvard  University. 
*     *     * 

SHOOP  METAL  SPRAYING   PROCESS 

The  monthly  meeting  of  the  American  Society  of  Mechani- 
cal Engineers  was  held  at  the  Engineering  Societies  Bldg., 
New  York  City,  Tuesday  evening.  May  11.  John  Calder, 
mechanical  engineer  with  the  Metals  Coating  Co.  of  America, 
read  a  paper:  "Metal  Spraying  Processes  in  Engineering  and 
Art"  illustrated  with  lantern  slides.  A  practical  demonstra- 
tion of  the  Schoop  metal-coating  "pistol"  was  given  in  the 
basement  of  the  building,  which  showed  that  it  is  commer- 
cially feasible  to  spray  objects  made  of  metal,  wood,  stone, 
cloth,  paper,  etc.,  with  brass,  aluminum,  copper,  and  lead. 

Mr.  Calder  pointed  out  the  great  need  of  effective  means 
of  protecting  bridges,  viaducts,  elevated  railways  and  other 
steel  structures  from  rust  and  corrosion.  These  structures 
are  now  protected  only  at  great  expense  by  painting,  and 
painting  must  be  frequently  done  to  be  effective.  The  Schoop 
process  may  be  used  either  in  the  shop  or  in  the  field  to 
deposit  coatings  of  zinc  or  other  metals  on  the  parts,  forming 
an  effective  rust-protecting  coating.  He  described  the  incep- 
tion of  the  process.  M.  Schoop,  the  Inventor,  was  first  led 
to  investigate  the  possibilities  of  coating  objects  with  pul- 
verized metal  by  noting  the  effect  of  rifle  bullets  fired  against 
stone  walls.  He  concluded  that  an  apparatus  might  be  de- 
vised for  projecting  lead  and  other  metals  against  walls  and 
metal  structures.  The  first  apparatus  weighed  over  a  ton  and 
was  commercially  unsatisfactory.  This  apparatus  comprised 
a  melting  pot,  the  metal  being  in  a  molten  condition  when 
projected  by  an  air-blast.  The  inventor  concluded  from  his 
experiments  that  it  was  not  necessary  that  the  metal  be 
molten,  but  that  it  should  be  in  a  finely  divided  state.  His 
next  apparatus  consisted  of  a  means  for  projecting  finely 
divided  metal  dust.  This  apparatus  worked  but  it,  also,  was 
commercially  unsatisfactory.  The  third  and  successful  ap- 
paratus is  the  Schoop  pistol,  weighing  only  about  3H  pounds. 
It  is  essentially  a  Bunsen  flame  apparatus  for  melting  the 
metal  and  blowing  it  out  in  a  finely  divided  state  against  the 
object  to  be  covered.  The  metals  used  are  supplied  to  the 
pistol  In  the  form  of  wire,  and  the  pistol  comprises  a 
inochanlam  for  feeding  the  wire  to  the  nozzle  through  which 
it  Is  projected  and  where  it  comes  in  contact  with  the  flame. 
The  metal  Is  Instantly  melted  and  then  blown  Into  fine 
globules  against  the  object.  The  globules  are  given  a  velocity 
of  about  MttO  feet  per  second,  and  they  Imbed  themselves 
Into  the  rough  surface  of  the  oject  and  particles  subsequently 
deposited  Interlock  with  those  already  sprayed,  so  that  a  con- 
tinuous and  Impervious  coating  is  formed.  The  coating  ef- 
fectually prevents  the  entrance  of  oxygen  and  corrosive  ele- 
ments In  the  atmosphere. 
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TURBO   SPEED   TRANSFORMER 

The  speed  transformer  which  forms  the  subject  of  this 
article  Is  manufactured  by  the  Turbo-Gear  Co.,  Industrial 
BIdg.,  Baltimore,  Md.,  and  may  be  used  for  either  reducing 
or  increasing  the  speed  of  rotation.  It  is  called  a  "turbo- 
gear,"  the  term  being  derived  from  the  fact  that  this  trans- 
mission is  frequently  used  to  give  the  required  speed  reduc- 
tion between  a  steam  turbine  and  the  machine  driven  by  it. 
To  operate  economically,  a  steam  turbine  must  run  at  high 
speed  and  the  turbo-gear  is  well  adapted  for  the  purpose  of 
reducing  the  speed,  so  that  It  is  suitable  for  the  driven 
member  of  the  unit.     The   same  problem   arises  in   cases   of 


Fig.    1.     Gearing  of  th 


d  Transformer  made  by  the  Turbo-Gear  Co. 


electric  motor  drive,  and  In  such  installations,  the  turbo-gear 
is  said  to  be  giving  satisfactory  service.  It  has  already  been 
mentioned  that  this  speed  transformer  can  be  used  for  either 
decreasing  or  increasing  the  speed  of  rotation,  and  two  In- 
stances have  been  cited  where  the  gear  is  used  as  a  means 
of  reduction.  As  an  example  of  the  use  of  this  transformer 
for  increasing  the  speed,  take  the  case  of  certain  steam,  gas 
or  oil  engine  installations  which  are  employed  to  drive  such 
high-speed  machines  as  centrifugal  pumps,  blowers,  etc. 

The  teeth  of  the  helical  gearing  of  this  speed  transformer 
are  of  the  Involute  stub-tooth  type.  The  large  double  Internal 
helical  gear  is  cut  from  an  open-hearth  steel  forging.  The 
double  helical  pinion  is  integral  with  the  high-speed  shaft, 
this  pinion  and  shaft  being  made  of  chrome  vanadium  steel 
which  has  an  elastic  limit  of  210,000  pounds  per  square  inch. 
The  intermediate  double  helical  gears  are  made  of  Lumen 
manganese  bronze,  and  are  mounted  on  hardened  and  ground 
forged  steel  shafts  which  are  secured  to  the  slow  speed  mem- 
ber by  means  of  a  taper  fit  and  Woodruff  keys.  The  slow 
speed  member  has  the  slow  speed  shaft  secured  to  it,  and  is 
mounted  on  two  heavy-duty  S.  K.  F.  ball  bearings.  Thus  the 
slow  speed  member  and  the  shafts  carrying  the  intermediate 
gears,  and  the  high-speed  shaft  and  pinion,  are  Independent 
of  each  other  as  far  as  support  is  concerned,  each  being  held 
directly  by  the  housing. 

Both  the  high-speed  shaft  and  pinion,  and  the  slow  speed 
member  which  carries  the  intermediate  gears,  are  accurately 
ground  all  over  and  carefully  balanced  before  the  speed  trans- 
former is  assembled.  The  housing  is  made  of  gray  cast  iron 
and  is  split  horizontally  to  afford  access  to  all  Internal  parts. 
The  housing  is  heavily  constructed  and  ribbed  to  provide  a 
rigid  support  for  all  of  the  gear  members.  The  high-speed 
shaft  has  a  central  passage  through  which  oil  Is  pumped,  and 
a  continuous  stream  of  oil  is  sprayed  onto  the  gears  through 
radial  passages  in  the  pinion.  In  addition  to  forced  feed 
lubrication,  the  high-speed  bearings  are  provided  with  oil- 
rings  and  reservoirs  of  liberal  capacity  for  emergency  use. 
The  superfluous  oil  from  the  high-speed  bearings  is  collected 
by  a  centrifugal  oil-ring  and  forced  through  the  hollow  shafts 


which  carry  the  intermediate  gears.  After  lubricating  the 
bearings  and  gears,  the  oil  is  drained  to  the  main  reservoir 
in  the  base  of  the  housing,  where  it  is  strained,  cooled  and 
returned  to  the  pump,  ready  for  subsequent  use.  From  this 
description,  it  will  be  evident  that  the  gears  do  not  run  in 
oil  so  that  the  loss  of  eflSciency  is  avoided,  due  to  back 
pressure  resulting  from  this  cause.  It  is  claimed  that  the 
turbo-gear  has  a  transmission  efficiency  of  95  per  cent. 
*     *     * 

SPRING   MEETING   OF    THE   A.  S.  M.  E. 

The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  Buffalo,  N.  Y.,  June  22  to  25,  in- 
clusive. The  headquarters  during  the  meeting  will  be  at  the 
Hotel  Statler,  where  most  of  the  sessions  and  entertainments 
will  be  held.  One  day  will  be  spent  at  Niagara  Falls,  the 
morning  session  being  in  the  large  auditorium  of  the  Shredded 
Wheat  Biscuit  Co.  The  afternoon  will  be  devoted  to  an  in- 
spection of  some  of  the  Niagara  Falls  plants,  including  the 
famous  Niagara  power  plants.  Many  other  large  plants  in 
Buffalo  and  vicinity  will  be  open  for  inspection,  including 
among  others,  the  Buffalo  Foundry  &  Machine  Co.,  Lacka- 
wanna Steel  Co.,  Wickwire  Steel  Co.,  Snow  Steam  Pump 
Works,  Pierce-Arrow  Motor  Car  Co.,  Buffalo  Forge  Co., 
Simonds  Mfg.  Co.,  etc. 

The  entertainment  of  the  visiting  members  will,  as  usual, 
be  in  the  hands  of  a  local  committee,  of  which  David  Bell  is 
chairman.  The  Engineering  Society  of  Buffalo  will  cooperate 
with  the  Buffalo  Society  of  the  A.  S.  M.  E.  in  extending  a 
welcome  to  visiting  members  and  showing  them  features  of 
special  engineering  interest.  The  papers  to  be  presented  in- 
clude the  following: 

"Laps  and  Lapping,"  by  W.  A.  Knight  and  A.  A.  Case. 

"Model  Experiments  and  the  Forms  of  Empirical  Equa- 
tions," by  E.  Buckingham. 

"Rational  Design  and  Analysis  of  Heat  Transfer  Appa- 
ratus," by  E.  E.  Wilson. 

"Influence  of  Disk  Friction  on  Turbine  Pump  Design,"  by 
F.  zur  Nedden. 

"A  Study  of  an  Axle  Shaft  for  a  Motor  Truck,"  by  John 
Younger. 

"Corrugated  Furnaces  for  Vertical  Fire  Tube  Boilers,"  by 
F.  W.  Dean. 

"The  Effect  of  Relative  Humidity  on  an  Oak  Tanned 
Leather  Belt,"  by  William  W.  Bird  and  Francis  W.  Roys. 

"The  Relation  Between  Production  and  Costs,"  by  H.  L. 
Gantt. 

"Design  of  Rectangular  Concrete  Beams,"  by  Howard 
Harding. 

"Some  Mechanical  Features  of  the  Hydration  of  Portland 
Cement  and  the  Making  of  Concrete  as  Revealed  by  Micro- 
scopic Study,"  by  Nathan  C.  Johnson. 

"Surface  Condensers,"  by  Carl  F.  Braun. 


Fig.    2.     Cross-sectional  View   of  the   Turbo-Gear   Co,'« 
Speed   Transformer 
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Efficient  Machines 

From  Our  Line  of  Gear 

Cutting  Equipment 

Four  representatives  from  our  line  of 
eight  automatic  gear  cutting  machines 
are  shown  herewith.  Those  directly  above 
and  below  are  for  spur  and  bevel  gears; 
those  at  the  side  are  for  spur  gears  only. 
All  are  well  worth  considering. 
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Reasons    Why   You    Should 
Consider    These    Machines 


They  are  Easy  to  Set  Up —    That  is  where  our  machines  start  right — they  find 
Handy  to  Operate  iavor  with  the  operator.    The  simplicity  of  design 

makes  it  easy  to  get  a  quick  start  on  every  job. 
All  operating  parts  are  within  easy  reach  and  there  is  no  complex  mechanism 
to  cause  confusion  or  loss  of  time.  Setting-up  time — non-productive  time — is 
reduced  to  a  minimum,  and  efficient  results  are  attained  with  little  attention 
from  the  operator. 

They  Produce  Work  Rapidly    That's  where  these  machines  score  with  your  pro- 
and  Accurately  duction  men.     They  know  what  can  be  expected 

and  how  well  these  machines  can  be  relied  upon  for 
fast  production  on  all  kinds  of  work.  For  fast  roughing  and  accurate  finishing 
such  features  as  the  rapid  and  efficient  indexing  mechanism,  the  large  accurate 
index  wheel,  the  smooth  and  powerful  drive  to  the  cutter  spindle,  the  reduction 
of  time  of  idle  movements  to  a  minimum,  and  the  general  stability  to  with- 
stand heavy  manufacturing  service  create  a  feeling  of  confidence. 

They  Keep  Your  Gear  Costs    This  interests  every  owner,  manager  and  superin- 
Uniform  and  Low  tendent.    It  is  the  final  test  of  a  machine's  worth 

— what  it  can  produce  and  how  much  it  costs  for 
such  production.  On  manufacturing  jobs  a  man  can  run  more  than  one  machine 
which,  coupled  with  quick  setting  up  and  fast  production,  means  low  costs.  Then 
the  fact  that  the  same  satisfactory  production  conditions  can  always  be  secured 
insures  uniformity  in  costs. 

They  Give  Such  Service  for     This  determines  the  ultimate  wisdom  of  an  invest- 
Manv  Years  ment  and  shows  the  real  economy  of  a  machine. 

^  Like  all  our  machine  tools,  B.  &  S.  Automatic  Gear 

Cutting  Machines  are  built  with  this  end  in  view.  In  addition  to  the  efficient 
operating  and  production  features,  the  solid  construction,  the  high  quality 
materials,  the  careful  workmanship  and  the  rigid  inspection  insure  long  life 
and  good  service.    Write  for  descriptive  circulars. 

Brown  &  Sharpe  Manufacturing  Co. 

Providence,  R.  I.,  U.  S.  A. 
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POINTS    OF    CARDINAL    IMPORTANCE    IN    THE    DESIGN    AND    OPERATION    OF    BALL,    BEARINGS 


THE  anti-friction  qualities  of  ball  bearings  have  long  been 
known,  but  until  recent  years  the  ball  bearings  actually 
devised  have  been  unreliable.  While  they  lasted,  they 
ran  well,  but  they  broke  down  too  easily,  the  principal  reasons 
being  faulty  design,  the  use  of  steels  that  were  insufficiently 
hard  and  lacking  in  uniformity,  and  inaccuracies  of  size  and 
form  which  resulted  in  unequal  loading  of  some  of  the  balls 
and  the  consequent  destruction  of  those  overloaded.  One  of 
the  earliest  investigators  to  conduct  a  systematic  research 
into  the  subject  of  ball  bearing  design  was  Prof.  Stribeck  of 
the  Technical  Laboratories  in  Neubabelsberg,  Germany.  From 
his  experiments,  Stribeck  developed  the  following  equation 
for  the  carrying  capacity  of  an  annular  or  radial  bearing: 
ED'W 

P  = . 

5 
Where  P^  carrying  capacity  of  bearing  in  pounds; 


The  problem  of  producing  a  successful  ball  bearing  was  not , 
solved  with  the  adoption  of  the  proper  cross-section  and 
form;  truth  of  shape  is  necessary  to  true  rolling  action  and 
the  avoidance  of  sliding.  Loading  must  inevitably  cause 
some  distortion  and  so  introduce  sliding  action.  This  sliding 
action  must  be  minimized  by  using  materials  sufficiently 
elastic  to  avoid  permanent  deformation.  This  demands  the 
use  of  steels  of  the  very  highest  grade,  which  have  been  most 
carefully  hardened,  and  eliminates  all  case-hardened  ma- 
terials. These  demands  made  on  the  ball  material  are  made 
on  the  race  materials  in  even  higher  degree.  In  time,  the 
entire  surface  of  the  ball  is  presented  to  the  load,  vibration 
or  change  of  load,  either  in  amount  or  direction,  sufficing  to 
frequently  bring  in  a  new  axis  of  rotation.  As  one  of  the 
races  is  usually  fixed,  it  always  presents  the  same  point  to 
the  action  of  the  load.  It  may  safely  be  said  that  only  the 
advent  of  high-grade  alley  steels  has  made  the  ball  bearing 


F>r«.    1   to  8.     Beiiraductions   of   HicrophotOKrapbl   of   B&U   Surfaces   mi^lfled   120  Siamotors,   sbowinK  Various  Deeroes  of  Porfection  attained 
Grinding  and   Polishing   Operationa.      Fig.    6  ataowi  tba  Flnlah   of  Balls  used  in  Hesa-Bright  Beajui(s 


D  =  ball  diameter  in  eighths  of  an  inch,  i.  e.,  for  a 
ball  %  Inch  In  diameter,  D  =  4; 

A"  =  number  of  balls  in  the  bearing; 

K  =  Si  constant  dependent  upon  the  material,  the 
shape  of  the  ball  supporting  surfaces,  and  the 
speed. 
This  Is  the  commonly  accepted  equation  for  determining 
the  carrying  capacity  of  a  radial  bearing,  and  one  that  Is  gen- 
erally made  use  of  by  those  exponents  of  the  theory  that  the 
carrying  capacity  of  a  bearing  is  directly  proportional  to  the 
number  of  balls  contained.  Other  things  being  equal,  this 
would  be  true,  but  It  must  be  borne  In  mind  that  the  race 
cross-section  also  plays  a  vital  part  In  determining  the  car- 
rying capacity  of  a  bearing.  Any  device  that  may  be  employed 
for  the  Insertion  of  a  larger  number  of  balls  than  can  be 
gotten  Into  the  bearing  by  eccentric  displacement,  such  as 
filling  slots,  making  one  side  of  the  race  groove  shallow,  etc., 
weakens  the  race  and  hence  results  In  a  decreased  carrying 
capacity.  A  bearing  with  continuous  rings,  deep  ball  grnnvrs, 
and  as  many  balls  as  can  be  Inserted  without  forcing,  proves 
the  best.  These  stiff  rings  are  susceptible  of  extreme  accu- 
racy of  manufacture  and  maintained  accuracy  In  service,  even 
though  they  arc  mounted  In  slightly  out  of  round  housings. 

•  Ah«ir»r|  nf  a  pap»T  hr  n.  I>.  Or«7.  Tic.- prurtdont  and  mtnaxpr  of  tti» 
ll"«  llrlght  Mr*.  Co..  rhllad'IrhH.  Pa.,  rrad  t>»forr  Ihp  Dipctlnii  of  thd 
li    ini      *'•'''''''    Aaaorlalloo    of    America.     In    rbUadclplili,    Pa.,    on    April 


possible   as  a   heavy   load-bearing  machine  element. 

Ball  bearings  are  being  used  with  satisfaction  In  automo- 
biles, electrical,  flour,  and  woodworking  machinery,  in  street 
railway  motors,  on  street  and  steam  railway  main  axle- 
journals,  in  line  shaft  hangers,  and  In  countless  other  appli- 
cations where  power  economy  and  freedom  from  wear  are 
desired.  Naturally,  satisfactory  service  from  a  ball  bearing 
can  only  be  secured  when  the  bearing  Is  designed  to  con- 
form to  the  service  for  which  It  Is  Intended.  The  elements 
entering  Into  such  design  are  the  direction  of  the  load,  i.r.. 
whether  at  right  angles  (radial)  to  the  sh.aft,  parallel  with  It 
(thrust)  or  acting  at  an  angle.  Within  each  type,  sizes  are 
affocte<l  by  the  loads  and  by  the  speeds.  Bearings  are  further 
affected  In  their  relative  arrangement,  by  varying  combina- 
tions of  load-direction,  and  by  the  load  and  speed. 

In  bearings  for  carrying  radial  loads,  resistance  to  the 
shock  of  a  given  load  Is  greater,  the  greater  the  ball  diameter. 
When  shock  Is  present,  of  two  bearings  having  the  same  car- 
rying rapacity,  that  having  the  larger  balls  should  be  used. 
Radial  bearings,  as  commerrlally  manufactured,  arc  made  up 
In  three  series,  i.e.,  light,  medium,  and  heavy  weight  series. 
Thus,  for  a  given  bearing  bore,  a  choice  between  three  slies 
of  bearings  of  Incre.ising  capacity  and  ball  diameter  Is 
afforded.  Radial  bearings  are  capable  of  carrying  consider- 
able thrust  load,  amounting.  In  bearings  with  deep  race 
grooves,  to  about  26  per  cent  of  their  rated  radial  capacity. 
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The  CINCINNATI  No.  5 

High  Power  Miller  with  Power  Quick  Traverse 


Full 

particulars 
upon 
request. 


RANGE:  Power  Travel  Feed  50";  Power  Cross  Feed  14"; 
Power  Vertical  Feed  21".  Pieces  36  's"  wide  can  be  passed 
between  face  of  column  a  and  braces.    20  Horse  Power. 

THE  CINCINNATI  MILLING  MACHINE  CO.,  Cincinnati,  Ohio 


864 


MACHINERY 


June,  1915 


Where  it  seems  desirable  to  subject  radial  bearings  to  a 
thrust  load,  it  is  advisable  to  consult  with  the  bearing 
manufacturer. 

It  may  be  stated  as  an  axiom  in  ball  bearing  manufacture 
that  "the  vaJue  of  a  ball  bearing  is  in  direct  ratio  to  the 
accuracy  attained  in  the  manufacture  of  its  component  parts, 
and  the  suitability  of  the  material  entering  into  them."  The 
limits  of  tolerance  are  much  smaller  than  are  generally  con- 
sidered feasible.  The  finish  of  the  working  surfaces  of  the 
balls  and  races  must  be  of  the  highest.  Grinding  or  polish- 
ing marks  that  may  be  de- 
tected by  the  naked  eye  con- 
demn balls  and  the  ball  tracks 
utterly.  Oft-repeated  endur- 
ance tests  under  conditions 
where  the  finish  was  the  only 
variable,  abundantly  proved 
this,  at  first  unsuspected,  fact. 
The  higher  the  finish,  the  bet- 
ter the  endurance  of  the  bearing.  Microphotographs  of  ball 
surfaces  reveal  that  what  appears  to  be  an  absolutely  flawless 
surface  is  in  reality  composed  of  fine  scratches,  pittings  and 
even  gash-like  defects  (see  Figs.  1  to  8)  according  to  the  care 
devoted  to  the  final  operation.  Mere  polish  alone  will  not 
do;  the  polish  must  be  the  final  touch  applied  to  truly  ground 
shapes. 

Ball  bearings  do  not  differ  from  other  elements  of 
mechanism,  in  that  they  must  be  used  in  conformity  with 
their  individual  characteristics.  Directions  for  correct  mount- 
ing that  are  hereafter  cited  must  be  absolutely  adhered  to 
under  penalty  of  failure.  A  strict  adherence  to  all  of  the 
directions — and  they  are  neither  many  nor  troublesome — 
will  result  in  a  reliability  as  near  to  absolute  as  even  the 
most  exacting  can  expect — a  reliability  far  beyond  that  of  any 
other  form  of  journal — and  such  reliability  is  gained  with 
the  advantages  of  a  practical  absence  of  friction,  small  space 
occupied,  and  the  minimum  of  attendance.  Surely  there  are 
advantages  enough  to  make  a  careful  study  and  following 
of  the  directions  worth  while. 


ing.  This  has  two  beneficial  effects.  First,  it  avoids  any 
possibility  of  an  undesired  endwise  cramping  of  the  baJls 
in  the  race;  second,  such  minute  wear  as  occurs  in  the 
ball  path  is  distributed  around  the  entire  circumference 
of  the  latter.  To  accomplish  these  results  the  housing 
must  be  accurately  bored  to  such  a  diameter  that  the  outer 
race  will  be  a  sucking  fit  in  it,  and  the  race  is  either  left 
entirely  free  endwise  or  is  confined  between  shoulders 
which  give  it  a  slight  endwise  freedom  amounting  to  1/64 
inch  or  kss.  Only  one  bearing  on  a  shaft  may  be  confined 
endwise  in  this  manner,  since  otherwise  expansion  or 
errors  in  machining  or  workmanship  would  produce  un- 
desirable   axial    or    endwise 

TABLE  SHOWING  RESULTS  OF  TESTS  OF  CARRYING   CAPACITIES  OF  pnmnin? 

DIFFERENT  SHAPED  B.4LL  TRACKS  Liaiupiug. 

6.     The   bearing   enclosures 
must    retain    oil    or    grease, 


Disk  Surface 

Pressure  in  Pounds  per  Square  Inch 

Flat 

581,395 

212,766 

146,413 

Uaehlnfrt 

Cupped 

while     excluding     dust     and 
water. 

Finally,  after  having  ob- 
served all  these  precautions, 
submit  your  design  to  the 
bearing  manufacturer  and  get 
the  benefit  of  his  experience.  By  so  doing,  many  little  things 
which  you,  from  your  experience  may  consider  of  minor  im- 
portance, but  which  his  broader  experience  shows  him  are 
pernicious,  may  be  avoided. 

In  the  ball  bearing  we  have  not  a  point  contact  as  many 
suppose,  but  a  substantial  area  due  partly  to  deformation 
and  partly  to  the  shape  of  the  parts  in  contact;  I  refer  to 
the  concavity  of  the  ball  path  or  groove  whose  radius  in  one 
direction  very  nearly  coincides  with  that  of  the  ball.  This 
was  very  clearly  brought  out  in  a  test  which  the  Hess-Bright 
Mfg.  Co.  made  a  short  time  ago.  Balls  1%  inch  in  diameter, 
in  contact  with  a  flat  disk,  a  grooved  disk,  and  a 
cupped  disk,  as  shown  in  Fig.  9,  were  subjected  to  a  load 
of  10,000  pounds  in  the  testing  machine.  Vitriol  was  ap- 
plied around  the  contact  points  and  allowed  to  etch  the  ex- 
posed surfaces,  i.e..  those  which  were  not  actually  in  con- 
tact. Then  the  load  was  relieved  and  the  contact  diameter 
was  measured  by  means  of  a  micrometer  microscope.  In 
the  cases  of  the  flat  and  cupped  disks,  the  areas  of  con- 
tact were  circular,  but  in  the  case  of  the  grooved  disk,  the 


J^^M? 


GROOVED  DISK 


CUPPED   DISK 


Fi(.    9.     Diiki   on   which   Tettt   ware   mads   to   datermina   BeUtiTe   CarrTinr  Caixcities  of  Different   Shaiwd  Ball  Tracks 


1.  The  proper  size  selection  for  the  load  must  be  made. 
Rated  capacities  are  usually  for  steady  loads  and  speeds. 
Variations  from  these  conditions  demand  recognition  by 
corresponding  variations  of  the  listed  capacity. 

2.  Bfnrlngs  must  be  lubricated.  The  oft-repeated 
statement  that  ball  bearings  can  be  run  without  lubricant 
Is  pernicious. 

.3.  Bearings  must  be  kept  free  of  grit,  moisture  and 
ncid.  This  prohibits  the  use  of  lubricants  that  contain  or 
develop  frci'  arlds.  It  Is  entirely  practicable,  by  very 
simple  mean.s,  to  follow  Injunclions  2  and  3. 

4.  The  Inner  rare  muRt  always  be  clamped  solidly  to 
the  shaft,  so  that  no  vibration  can  cause  It  to  turn.  This 
requires  that  the  shaft  be  ground  perfectly  true.  In  order 
that  It  may  make  contact  with  the  race  all  around,  not 
merely  at  a  few  points.  Unless  this  Is  done,  a  peenlng 
action  will  start,  resulting  In  looseness.  The  race  Itself 
should  be  mounted  with  a  light  press  fit.  and  very  solidly 
clamped  hotween  a  nut  and  shoulder. 

6.  The  outer  race  must  be  mounted  In  such  a  manner 
as  to  permit  of  a  slow  creeping  of  the  race  In   Its  bous- 


area  of  contact  was  elongated  resembling  an  ellipse.  The 
pressure  per  unit  area  was  computed  and  found  to  be  in  ac- 
cordance with  the  tabulated  results.  This  test  shows  clearly 
the  reason  for  the  increased  carrying  capacity  of  the  curved 
(grooved)  ball  track  type  of  bearing  as  against  that  type 
with  flat  or  practically  flat  tracks.  It  Is  self-evident  that  the 
more  closely  the  groove  envelops  the  ball,  the  lower  will  be 
(he  pressure  per  unit  area,  and  hence  the  greater  will  be 
the  ability  to  carry  the  load. 

As  an  Indication  of  the  capacity  and  durability  of  ball 
bearings,  1  will  give  you  the  results  of  a  test  recently  com- 
pleted. A  lloss-BrlKht  No.  640V  bearing  wa.<5  subjected  to  a 
radial  load  of  3500  pounds  and  a  thrust  load  of  1760  pounds, 
and  run  continuously  at  144r>  revolutions  per  minute  for  631  Vi 
hours  before  f.illure  occurred.  This  bearing  has  a  bore  of 
1  S7S0  Inch,  outside  diameter  of  a.flSVO  Inches,  and  a  width 
of  n. Its 43  Inch.     To  get  nn  iilra  of  what  the  above  radial  and 
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Our  Business  is  large  enough  for   us  to  make 
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A  FULL  LINE  of 

PRECISION 

Boring,  Drilling 
and  Milling  Machines 


99 


and 

Lucas 

PoT^er  Forcing  Presses 

But  NOT  so  large  that 

we  cannot  give  INDIVIDUAL 

ATTENTION  to  EVERY 

MACHINE  and 

EVERY  CUSTOMER. 


Lucas  Machine  Tool  Co., 


NOW  AND 
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Cleveland,  0.,  U.S.  A. 
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thrust  load  figures  would  be  the  equivalent  of,  in  automobile 
front  hub  service,  let  us  assume  the  case  of  a  36-inch  wheel 
running  at  1445  revolutions  per  minute.  This  would  mean 
a  speed  of  154.6  miles  per  hour.  A  run  of  531V4  hours  would 
be  the  equivalent  of  154.6  X  531.25  or  82,141  miles.  Also  as- 
sume that  two  bearings  are  used  to  a  hub,  one  carrying  3500 
pounds  radial  load  and  1750  pounds  thrust,  while  the  other 
carries  3500  pounds  radial  load  only.  The  total  radial  load 
per  hub  would  then  amount  to  7000  pounds,  and  with  four 
hubs  (assuming  the  rear  hubs  carry  the  same  load  as 
the  front  hubs — in  the  average  car  they  carry  more)  the 
total  load  would  be  approximately  28,000  pounds.  Based  on 
the  above,  conservatively  this  would  be  the  equivalent  of 
82,141  miles  in  the  front  hub  of  a  car  weighing  (with  the 
lire  load)  7000  pounds  and  running  continuously  at  154.6 
miles  per  hour.     (Allowing  a  factor  of  4  for  shock.) 

The  question  of  lubrication  is  a  matter  of  such  vital  im- 
portance to  the  satisfactory  operation  of  ball  bearings  that  a 
paper  of  this  character  would  hardly  be  complete  without 
some  reference  to  it.  Some  time  ago  we  made  a  few  tests 
of  graphite  oils  and  greases  as  ball  bearing  lubricants.  We 
tested  a  Hess-Bright  No.  308  bearing  running  under  100  per 
cent  overload  and  using  a  graphite  oil  as  the  lubricant.  The 
test  was  normal  in  every  way  and  nothing  unusual  was 
noticed.  After  a  run  of  337  hours  the  bearing  was  removed 
and  examined,  and  it  was  noticed  that  a  considerable  amount 
of  wear  had  occurred — much  more  than  was  the  case  in 
similar  tests  where  only  a  pure  oil  or  light  grease  was  used. 
The  only  conclusion  we  can  draw  from  this  is  that  the 
graphite  in  the  oil,  In  spite  of  Its  being  extremely  finely 
divided  and  practically  impalpable,  had  a  slight  abrasive 
action,  and  that  It  does  not  improve  the  running  qualities  of 
the  bearing.  On  the  contrary  it  Is  slightly  Injurious  and 
tends  to  Increase  the  friction  slightly  over  that  when  oil 
alone  Is  used. 

Another  test  was  conducted  with  a  graphite  grease  which 
the  manufacturers  recommend  for  the  lubrication  of  ball  and 
roller  bearings.  It  was  a  heavy  grease  with  finely  pulverized 
graphite.  A  trial  was  made  of  this  by  putting  a  quantity  into 
the  thrust  bearings  of  one  of  the  heads  of  our  endurance 
testing  machine.  After  a  run  of  a  few  days  the  head  became 
very  noisy  and  finally  "locked"  the  shaft.  Examination  of 
the  bearings  disclosed  very  distinct  and  somewhat  irregular 
markings  In  the  ball  tracks — something  like  long  "chatter 
marks"— as  If  the  graphite  had  causpd  each  ball  to  slide  a 
short  distance,  thus  slightly  abrading  the  surface  of  the 
steel,  until  a  little  mound  of  the  graphite  had  packed  so 
hard  under  the  ball  that  it  was  forced  to  roll  over,  only  to 
repeat  the  sliding  until  another  mound  of  graphite  had 
packed  under  It.  These  results  show  clearly  that  graphite 
has  no  value  In  so  far  as  reduction  of  ball  bearing  friction 
Is  concerned,  and  while  It  may  be  of  considerable  value  to  the 
other  elements  carried  upon  the  ball  bearings  thcmslves,  such 
as  transmission  gears,  etc.,  the  possible  source  of  damage  to 
the  ball  bearings  cannot  be  overlooked. 

The  effect  of  speed  upon  the  choice  of  lubricants  should 
also  be  considered.  As  a  general  statement,  It  may  be  said 
that  greases  are  suitable  for  low  speeds,  while  oils  are  pre- 
ferable for  high  speeds.  Oil  Is  really  the  better  all  around 
lubricant.  It  should  be  of  sufflclcnt  viscosity  to  maintain  a 
film  between  the  pressure  surfaces  and  the  quantity  used 
should  only  be  enough  to  cover  the  surfaces — at  high  speed — 
the  less,  the  better.  Oil  Is  more  difficult  to  retain  In  the 
bearing  box  than  grease.  This,  however.  Is  merely  a  detail 
of  design,  since  It  Is  an  easy  matter  to  design  a  box  that 
will  not  leak  oil,  and  then  It  Is  simply  a  question  of  good 
workmanship  to  make  sure  that  the  Joints  are  light. 

In  conclusion,  I  feel  that  a  few  "Donfs"  for  ball  bearing 
users  would  not  be  out  of  place,  especially  since  the  majority 
of  us  are  users  of  ball  bearings  In  one  way  or  other.  These 
"Don'ts"  are  particularly  for  the  autnmnblle  owtirr,  but  are 
also  generally  applicable  to  the  user  of  any  machinery  having 
ball  bMrlngs.  as  they  stand  for  principles  which  are  of  uni- 
versal application. 

Don't  let  the  bearing  fill  up  with  grit. 

Don't  hammer  the  races  of  the  ball  bearings. 


Don't  let  acid  get  into  the  bearing.  Always  use  a  neutral 
lubricant. 

Don't  let  water  get  into  the  bearing.  In  washing  an 
automobile,  especially  the  wheel  hubs,  be  careful  not  to  let 
the  stream  of  water  under  city  pressure  play  directly  against 
the  Inner  end  of  the  hub. 

Don't  let  oil  leak  out  of  the  bearing. 

Don't  believe  the  man  who  says  a  ball  bearing  will  run 
without  oil. 

Don't  use  grease  containing  foreign  fillers  such  as  saw- 
dust, ground  cork,  etc.  These  may  be  of  value  In  deadening 
the  sound  of  gears,  but  they  are  Injurious  to  ball  bearings. 

Don't  take  a  bearing  apart.  If  you  want  to  play  with  it 
get  an  extra  one. 

Don't  put  new  balls  in — send  the  bearing  to  the  manufac- 
turer if  you  think  they  are  needed. 

Don't  set  a  thrust  bearing  up  until  it  resists  rotation. 
Ball  bearing  friction  Is  so  low  as  to  be  perceptible  to  the 
touch  only  under  excessive  loads. 

Don't  tamper  with  the  locks  provided  by  the  car  builder 
-they  are  provided  for  the  express  purpose  of  keeping  you 
from  making  adjustments. 

When   In   doubt,   communicate   with   the  bearing  manufac- 
turer or  his  qualified  representative. 
•     •     • 

PERMANENT  MAGNETS  MADE  IN  AMERICA 

The  forms  of  permanent  magnets  shown  In  the  accompany- 
ing illustration  are  manufactured  by  the  Esterllne  Co., 
Indianapolis,  Ind.  These  magnets  are  used  in  such  electri- 
cal instruments  as  watt-hour  meters,  Ignition  magnetos,  etc 
For  use  in  handling  this  work,  the  Esterllne  Co.  has  built 
special  machines  for  testing  magnet  steel  and  permanent 
magnets,  which  enable  rapid  determinations  to  be  made  of 
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A  CoUection  of  Permuient   Mftgnatt  nude  by  th«  Eaterlla*  Co, 

the  quality  of  the  steel  which  Is  used,  and  also  of  the  proper- 
ties of  the  finished  magnets.  Every  lot  of  steel  Is  tested  at 
the  time  It  comes  to  the  factory  and  the  finished  magnets  :-re 
subjected  to  careful  tests  before  they  are  passed  by  the  In- 
spection department.  Mr.  J.  W.  Esterllne,  president  anJ 
general  manager  of  the  Esterllne  Co.,  was  for  a  number  of 
years  chairman  of  the  Committee  on  the  Magnetic  Properties 
of  Iron  and  Steel  of  the  American  Society  for  Testln? 
Materials,  and  Is  a  recognlze<l  authority  on  this  Important 
subject. 

•  •  * 
The  standards  committee  of  the  Society  of  Automobile  En- 
gineers, having  Investigated  the  cotter  sli*«  used  by  automo- 
bile ninnufarturers,  found  that  some  of  the  car  manufactur- 
ing concerns  are  at  present  carrying  250  sizes  of  cotter  pins 
In  stock.  After  carefully  considering  all  the  factors  Involved, 
a  table  of  forty-one  colter  pins  of  various  lengths  and  di- 
ameters was  formulated.  In  the  belief  that  It  provides  an  ade- 
quate number  of  sizes  for  use  In  motor  car  practice.  In  con- 
nection with  the  proposed  standard  cotter  pin  table,  a  Liblc  of 
suggested  practice  for  the  application  of  cotter  pins  with 
relation  to  the  diameter  of  the  bolt  of  the  pin  and  the  hole 
drilled  therein  has  also  been  prepared. 
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Which  is  Stronger? 

A  Stamped  or  a  Milled  Screw? 


Send  for  free  samples  of 

H.  S.  &  Co.  Hollow  Set  Screws 

and  make  your  own  tests 


The  H,  S.  &  Co.  Hollow  Set  Screws  have  certain  marked  advan- 
tages, notably — 

1st.      Are  tougher  and  "bite"  better  and  therefore  hold  better. 

2nd.     Being  made  from  sheet  metal,  they  outlast  and  out-test 
any  screw  milled  from  solid  bar. 

3rd.     Sides  are  absolutely  uniform,  insuring  perfect  fit  of 
wrench. 

4th.      Holes  are  deeper,  permitting  wrench  to  come  closer  to 
point  of  screw,  thereby  insuring  full  tightening  power. 

Proper  tests  prove  beyond  a  doubt  that  stamped  screws  are 
stronger  and  tougher  than  those  milled  from  solid  bar,  owing 
to  the  position  of  the  fibres  of  the  steel.  Well-known  proof  of 
this  is  found  in  the  comparative  values  of  semi-finished  nuts, 
those  milled  from  solid  rod  not  being  as  strong  as  the  stamped 
goods. 

Send  today  for  Special  Circular  No.  30 

Hammacher,  Schlemmer  ®  Co. 

HARDWARE,  TOOLS  AND  SUPPLIES 
NEW  YORK,  SINCE  1848 

4th  Ave.  and  13th  St. 
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FREDERICK  W.  TAYLOR'S   WORK 

In  harmony  with  the  request  of  Mrs.  Frederick  W.  Taylor, 
Messrs.  Carl  G.  Barth,  Morris  L.  Cooke,  James  Mapes  Dodge 
and  H.  K.  Hathaway  have  taken  steps  to  conserve  his  work 
and  have  arranged  the  following: 

1.  To  provide  for  the  continuation  and  extension  of  the 
Taylor  system  of  management 

2.  To  gather  together  such  materials  as  may  be  of  use 
to  his  biographer. 

3.  To  answer  the  correspondence  which  of  late  years  has 
been  coming  in  increasing  volume  from  all  parts  of  the 
world. 

4.  To  complete  the  collection  of  books,  data,  etc.,  which 
would  supply  material  for  any  memorial  to  Mr.  Taylor. 

These  co-workers  request  all  friends  of  Mr.  Taylor  and 
acquaintances  who  have  correspondence  or  material  of  any 
kind  which  would  be  useful  in  carrying  out  the  above  pur- 
poses to  send  it  to  them.  When  requested,  the  material  so 
sent  will  be  returned  to  the  owners.  Correspondence  with 
regard  to  this  work  should  be  addressed  to  Miss 
Prances  Mitchell,  Boxly,  Highland  Station,  Chestnut  Hill, 
Philadelphia. 

•     •     • 

PERSONALS 

R.  B.  Ellis,  sales  manager  of  the  Steinle  Turret  Machine 
Co.,  Madison,  Wis.,  has  resigned  his  position. 

Frank  H.  Seng,  Jr.,  of  Waterbury,  Conn.,  has  become  sales 
manager  of  the  Whltcomb-Blaisdell  Machine  Tool  Co.  of 
Worcester,  Mass. 

E.  E.  Wlnship,  formerly  manager  of  the  Cincinnati  branch 
of  Manning,  Maxwell  &  Moore,  Inc.,  has  been  appointed  man- 
ager of  the  Cleveland  branch. 

Fred  A.  Bigelow  has  been  appointed  general  sales  manager 
of  the  Carpenter  Steel  Co.,  with  headquarters  at  Reading,  Pa. 
Mr.  Bigelow  succeeds  John  E.  Sullivan,  resigned. 

C.  H.  Overkamp,  formerly  of  the  Conover-Overkamp  Ma- 
chine Tool  Co.,  Dayton,  Ohio,  has  been  made  manager  of  the 
Cincinnati  office  of  Manning,  Maxwell  &  Moore,  Inc. 

J.  M.  Riordan,  formerly  with  the  Fellows  Gear  Shaper 
Co.,  with  headquarters  at  Cleveland,  Ohio,  Is  now  associated 
with  the  Grant  Lees  Gears  Co.  of  Cleveland,  Ohio,  as  sales 
engineer. 

Samuel  InsuU  was  presented  with  the  sculptor's  model  of 
the  Franklin  medal,  by  the  Franklin  Institute,  May  19.  Mr. 
Insull  delivered  an  address,  "Electricity  and  Modern  In- 
dustrial Growth." 

Louis  S.  Jones,  for  several  years  connected  with  the 
Lumen  Bearing  Co.,  Buffalo,  N.  Y.,  and  well  known  in  the 
machinery  trade,  has  been  appointed  sales  manager.  Mr. 
Jones  will  make  his  headquarters  at  Buffalo. 

John  Calder  presented  a  paper:  "Metal  Spraying  Processes 
In  Engineering  and  Art,"  at  the  monthly  meeting  of  the 
American  Society  of  Mechanical  Engineers  in  the  Engineer- 
ing Societies  Bldg.,  New  York  City,  Tuesday  evening,  May  11. 

George  A.  Wheeler,  deceased,  was  recently  awarded  the 
Edward  Longstreth  medal  of  merit  for  his  escalator,  an  in- 
clined elevator  for  transporting  persons  from  one  level  to 
another.  The  basic  Invention  was  flrst  disclosed  In  the  patent 
granted  to  Mr.  Wheeler  in  1892. 

Thomas  A.  Edison  was  presented  with  the  Franklin  Medal, 
May  19,  in  recognition  of  "the  value  of  numerous  basic  in- 
ventions and  discoveries  forming  the  foundation  of  world- 
wide industries,  signally  contributing  to  the  well-being,  com- 
fort and  pleasure  of  the  human  race." 

Herbert  Alfred  Humphrey  of  London,  England,  and  Cav. 
Ing.  Alberto  Cerasoll  of  Rome,  Italy,  were  rccontly  awarded 
the  John  Scott  Legacy  medal  and  pn-mluni  for  the  invention 
and  development  of  the  Humphrey  pump,  a  device  for  raising 
water  by  the  direct  application  of  the  explosive  energy  of 
a  mixture  of  combustible  gas  and  air. 

Alonzo  B.  See,  of  the  A.  B.  See  Electric  Elevator  Co.,  New 
York  nty,  delivered  an  address  on  patents  before  the  Ele- 
vator Manufacturers  Assorlatlon  of  the  United  States,  at 
their  banquet  held  at  the  Waldorf-Astoria  Hotel.  April  16, 
1915.  Mr.  See  referred  caustically  to  some  of  the  Incon- 
■tatencles  of  the  decislonH   In   patent  Infringement   cases. 

A.  W.  Van  Buren  has  Joined  the  sales  force  of  the  E.  L. 
Essley  Machinery  Co..  Chicago,  111.,  dealer  in  Iron  and  brass- 
working  machinery.  Mr.  Van  Buren  was  connected  with  the 
Chicago  offlre  of  the  Nlles-Bemcnt-I'ond  Co.  for  about  seven- 
teen years  and  reprosontod  the  company  In  Wisconsin,  Minne- 
sota and  parts  of  llllnnls.  Ho  will  roprosont  the  R.  L. 
Gasley  Machinery  Co.  In  the  Chicngo  territory. 

Charles  Spalding,  sales  representative  of  the  Glsholt  Ma- 
chine Co  ,  Madison,  Wis.,  who  hns  heretofore  made  his  head- 
quarters at  the  company's   Chlrngo   ofUce,   Is   now   located   at 


Detroit  and  will  make  his  headquarters  there,  taking  care 
of  the  Chicago  territory,  the  same  as  heretofore.  Mr.  Spald- 
ing's home  address  is  2161  West  Grand  Blvd.,  and  his  mail 
address  is  care  of  Detroit  Athletic  Club,  Detroit,  Mich. 

H.  E.  Preston,  formerly  with  the  American  Can  Co.,  and 
prior  to  that  with  the  Felt  &  Tarrant  Mfg.  Co.,  Chicago,  has 
joined  the  sales  force  of  the  Gisholt  Machine  Co.,  Madison, 
Wis.,  periodograph  department,  his  headquarters  being  at 
the  Chicago  offlci,  208  S.  La  Salle  St.  Mr.  Preston  will  look 
after  the  company's  periodograph  interests  in  the  Chicago 
district. 

Alex  Schwalbach,  advertising  and  publicity  man  for  the 
F.  &  S.  bearings  imported  by  the  former  J.  S.  Bretz  Co.,  and 
their  successor,  the  Bearings  Co.  of  America,  leaves  the  em- 
ploy of  the  Bearings  Co.  of  America  June  1,  after  six  years' 
service.  Mr.  Schwalbach  Is  an  all-around  newspaper  man 
and  also  has  had  a  long  selling  experience  in  the  bicycle, 
motorcycle  and  automobile  lines. 

Frederick  Haynes  Newell  was  recently  appointed  professor 
of  civil  engineering  and  head  of  the  department  of  civil  en- 
gineering of  the  University  of  Illinois,  Urbana,  111.  Prof. 
Newell  comes  from  actual  professional  work,  having  been  for 
twenty-six  years  in  the  government  service,  principally  as 
chief  engineer  and  later  as  director  of  the  United  States 
Reclamation  Service. 

Heike  Kamerlingh  Onnes  was  awarded  the  Franklin  Medal, 
May  19,  in  recognition  of  his  "long  continued  and  inde- 
fatigable labors  in  low-temperature  research  which  has  en- 
riched physical  science,  not  only  with  a  great  number  of  new 
methods  and  ingenious  devices,  but  also  with  achievements 
and  discoveries  of  the  first  magnitude."  Prof.  Onnes  is 
director  of  the  physical  laboratory  of  the  University  of  Leiden, 
Holland. 

Douglas  T.  Hamilton,  associate  editor  of  Machinery, 
spoke  at  the  meeting  of  the  American  Society  of  Swedish 
Engineers,  Brooklyn,  N.  Y.,  Saturday  evening.  May  8,  on 
"Shrapnel  and  Shrapnel  Manufacture."  The  subject  created 
considerable  interest,  as  several  of  the  engineers  present  are 
engaged  in  this  line  of  manufacture,  and  a  discussion  which 
brought  out  several  interesting  points  followed  Mr. 
Hamilton's  presentation. 

•     •     • 

OBITUARIES 

Daniel  W.  Edgecomb,  inventor,  astronomer  and  manufac- 
turer of  telescopes,  died  at  his  home  In  Fairfield,  Conn.,  aged 
seventy-five  years. 

John  Birkinbine,  a  noted  mining  engineer  and  ex-presldent 
of  the  American  Institute  of  Mining  Engineers,  died  at  his 
home  in  Philadelphia  May  14,  aged  seventy-one  years. 

Horace  L.  Arnold,  a  well-known  contributor  to  the  tech- 
nical journals,  author  of  several  books,  inventor  and  all- 
around  mechanic,  died  in  Detroit,  Mich.,  recently,  aged  about 
seventy-five  years.  Mr.  Arnold  lately  made  a  notable  con- 
tribution to  the  Engineering  Magazine,  it  being  a  description 
and  analysis  of  the  methods  and  conditions  found  in  the 
plant  of  the  Ford  Motcr  Co.,  Detroit. 

David  M.  Parry,  ex-president  of  the  National  Association 
of  Manufacturers,  died  at  his  home  in  Indianapolis,  May  12, 
aged  sixty-three  years.  He  was  born  on  a  farm  near  Pitts- 
burg, Pa.  In  the  early  seventies  he  was  a  reporter  on  the 
New  York  Herald,  and  later  became  an  owner  of  a  newspaper 
published  in  Montana.  In  1882,  he  acquired  a  wagon  shop  in 
Rushville.  Ind.,  and  removed  the  business  to  Indianapolis, 
where  it  developed  into  one  of  the  largest  of  its  kind  In  the 
world,  having  an  output  of  one  thousand  vehicles  a  day.  Mr. 
Parry  founded  the  Overland  Automobile  Co.,  which  he  later 
sold  to  his  former  superintendent,  John  Willys,  for  $250,000. 
He  Is  alleged  to  have  given  Menry  Ford  his  first  financial 
assistance  when  starting  in  the  automobile  business.  In 
IftC?  he  was  elected  president  of  the  Industrial  Association 
of  America,  which  consisted  of  a  federation  of  the  employers' 
associations  and  citizens'  alliances  throughout  the  country, 
formed  to  resist  the  demands  of  organized  labor.  He  liad 
many  Interests  besides  his  vehicle  business,  and  was  an 
author  of  some  note.  He  is  survlded  by  a  widow  and  nine 
children. 

George  T.  Relss,  vice-president  of  the  NUes  Tool  Works 
Co,,  Hamilton.  Ohio,  and  a  director  of  the  NIlcs-Bement-Pond 
Co.,  New  York  City,  died  May  6  at  his  country  home  near 
Hamilton,  aged  slxty-fivo  years.  Mr.  Reiss  was  born  In  Cin- 
cinnati and  moved  to  Hamilton  in  1877.  He  was  first  em- 
ploycvl  as  a  draftsman  at  the  old  Cope  and  Maxwell  shops, 
nncl  In  187S  was  placed  in  charge  as  the  master  machinist 
of  the  engineering  department  of  the  Nlles  Tool  Works  which 
had  removed  from  Cincinnati  to  Hamilton  In  1S71.  He  was 
the  chief  mechanical  engineer  of  the  concern  and  later  became 
superlntondont  of  the  drafting  department  and  was  subse- 
quently elected  a  member  of  the  board  of  directors,  of  which 
he  was  olso  secretary.  Upon  the  death  of  the  late  Col. 
Alexander  Gordon   ond   the  accession   of  James   K.   Cullcn   to 
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SAVING  HALF 
on  Machine  Work 


The  cost  on  this  machine  part  made  by 
hand  methods  in  a  large  Chicago  shop  was 
$25.60.  A  large  part  of  this  cost  was  in 
machining  the  rough  stock. 

Today  the  machining  cost  has  been  cut  in 
half  by  forging  the  piece  to  nearly  the 
correct  dimensions  on 


A  rectangular  billet,  5  x  7  at  the  large 
end,  4  X  7  at  the  smaller,  is  placed  with 
the  large  end  in  a  vertical  press  and 
squeezed  to  shape  10%  inches  wide  by  4 
inches  thick.  The  body  is  squeezed  to  a 
thickness  of  2  inches,  leaving  a  lump  on 
the  lower  end.  The  lower  end  is  heated 
and  tapered  on  a  steam  hammer  and 
placed  in  the  dies  and  upset. 


AJAX  Universal  Forging  Machine 

Trade  Mark  Registered  %J  %^ 

This  machine  is  a  6-inch  size,  one  of  the  largest  manufactured,  and  has 
been  used  for  many  other  remarkable  jobs. 

But  this  is  only  an  average  example  of  the  work  that  can  be  done 
in  any  shop  equipped  with  Ajax  machinery. 

Ajax  engineers  will  take  the  entire  responsibility  of  investigating  and 
telling  you  just  what  can  be  done  on  any  pieces  you  may  select.  We 
stand  behind  them  on  any  production  rate  they  promise. 

THE  AJAX  MANUFACTURING  CO. 

CLEVELAND,  OHIO 


The  Ajax  Universal 
Forging  Machine 

In  addition  to  the  forging  ma- 
chine, this  Ajax  machine  is 
equipped  with  a  powerful  ver- 
tical press  for  accessory  opera- 
tions, such  as  squeezing  and 
forming  or  welding  scrap  stock 
to  produce  pieces  required  for 
large  forgings. 
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the  presidency  of  the  directorate.  Mr.  Reiss  became  vice- 
president,  which  position  he  retained  until  his  death.  Mr. 
Reiss  was  a  prolific  inventor  and  many  patents  tor  tools  and 
machinery  were  granted  him. 

Albert  D.  Goodell.  one  of  the  founders  of  the  Goodell-Pratt 
Co.,  Greenfield,  Mass.,  manufacturer  of  mechanical  tools,  died 
at  his  home  in  Shelburne  Falls.  Mass.,  aged  sixty-nine  years. 
He  learned  the  trade  of  a  carpenter  in  his  youth  and  followed 
it  about  five  years.  In  this  work,  he  displayed  unusual  in- 
genuity and  mechanical  ability.  In  1870  he  was  called  to 
Millers  Falls  to  take  a  position  with  the  Millers  Falls  Co.  as 
superintendent    and    master    mechanic,    and    during    his    con- 


nection with  that  concern  he  made  many  valuable  Inventions. 
Mr.  Goodell  formed  the  company  known  as  Goodell  Bros, 
with  his  brother,  Henry  G.  Goodell,  now  of  Greenfield.  In 
1888  he  engaged  in  the  manufacture  of  mechanical  tools  In 
Shelburne  Falls.  After  four  years  of  partnership,  he  sold  his 
interest  to  his  brother  Henry,  who  moved  the  business  to 
Greenfield,  where  it  still  continues  greatly  enlarged  under 
the  name  of  the  Goodell-Pratt  Co.  After  disposing  of  his 
interest  in  this  business,  Mr.  Goodell  moved  to  Worcester, 
where  he  and  his  son,  Frederick  A.  Goodell,  established  the 
Goodell  Tool  Co.  In  1893,  the  business  was  transferred  to 
Shelburne  Kails. 


OOMINQ    EVENTS 

June  3-5.— Joint  convention  of  the  American  Sup- 
ply &  Machinery  Manufacturers'  Association  and 
the  National  Supply  4  Macblnery  Dealers'  Assocla- 
Oon.  Hotel  Bellevue-Stratford,  headquarters,  Phila- 
delphia, Pa. 

Joss  7-11. — Third  annual  convention  of  the  Na- 
tional Association  of  Corporation  Schools  at 
Worcester.  Mass.  H.  W.  nnnbar,  general  cialr- 
man  of  the  convention  committee,  Norton  Co., 
Worcester.  Mass. 

June  9-11. — ^Annual  convention  of  the  American 
Railway  Master  Mechanics  Association.  Atlantic 
City.  N.  J.  J.  W.  Taylor,  secretary.  Karpen  Bldg., 
Cbiciigo.  111. 

June  14-18. — Master  Car  Builders'  annual  con- 
vention. Atlantic  City.  N.  J.  J.  W.  Taylor,  aecre- 
tarv     Karpen  Bldg..   Chicago.  111. 

June  14-17. — Summer  meeting  of  the  Society  of 
Automobile  Engineers  on  board  the  steamer 
■■Noronlc"  of  the  Northern  Navigation  Co.,  leav- 
ing Detroit  June  14.  Coker  F.  Clarkson,  secretary, 
1745  Broadway.   New  York  City. 

June  19-28.— Annual  convention  of  National 
Graphic  Arts  Exposition  In  the  Colisenm.  Chicago, 
m  Publicity  manager.  A.  D.  V.  Storey.  National 
Exposition   Co.,   200  Fifth   Ave..    New   York   City. 

June  ZO-24. — F.leventh  annual  convention  of  the 
Associated  Advertising  Clubs  of  the  World.  Chicago. 
Ill  The  program  Includes  a  notable  list  of 
speakers,  many  of  them  being  of  national  promi- 
nence. 

June  22-2S. — Spring  meeting  of  the  American  So- 
ciety of  Mechanical  BSiglneers  at  Buffalo,  N.  Y. 
David  Bell,  chairman  of  the  general  committee, 
Buffalo;  C.  W.  Elce,  secretary.  29  W.  38th  St, 
New  York  City. 

Juno  22-28. — Annnal  convention  of  the  American 
Society  for  Testing  Materials.  Hotel  Traymore, 
Atlantic  City,  N.  J.,  headquarters.  Edward  Mar- 
burg, secretary,  Cnlverslty  of  Pennsylvania.  Phlla- 
deliihla.    Pa. 

July  19-21. — Seventh  annual  convention  of  the 
American  Hallway  Tool  Foremen's  Association. 
Chicago.  111.  Hotel  Sherman,  hcadqoarters,  Owen 
D.  Kinsey.  secretary  and  treasurer.  7223  Rldge- 
land    Ave..    Chicago.    III. 

August  17.— Annual  meeting  of  the  International 
Railroad  Blacksmiths'  Aswclatlon.  Philadelphia,  Pa. 
A.  L.  Woodworth.  secretary-trea.surer,  C.  H.  &  D. 
Railway.    Uma.   Ohio. 

September  7-10.— Twenty-third  annual  convenlloo 
of  the  Traveling  Engineers'  Association,  Hotel 
Sherman.  Chicago.  111.  W.  O.  Thompson,  secreury. 
Bast   Buffalo,   N.   Y. 

Baptembar  9-11. — Swedish  engineering  convention 
In  th.  United  SUtes;  meeting  In  Chicago.  Secre- 
tary Eastern  organliatlon  committee,  E.  Oberf. 
183  Csth  St.,  Brooklyn,  N.  Y.;  secretary  Western 
organization  committee.  O.  O.  Aiell,  601  City  Hall 
aqoare  Bldg.,   Chicago,    III. 

September  »6-Ootober  2. — Annnal  exhibit  of  tha 
Foundry  and  Machine  Exhibition  Co..  Atlantic 
City  N.  J..  In  conjunction  with  the  American 
Foumlryinen's  Association  convention.  Foundry  A 
Machine  ElhlblUon  Co.,  194e  W.  Madison  St., 
Chicago.    111. 

Beptembar  »7-Ootobar  1. — Annual  convention  of 
the  Arnerlcao  Fonndrymeo'B  Association,  Atlantic 
City,  N.  J. 

NEW   OATALOOUES   AND 
OIROULARS 

Sanitary  Fountain  k  Specialty  Co.,  170  Federal 
Pt..  Ilostmi.  M«.«  Circular  of  sanitary  bubbling 
fountains    for   olDces.    shops,    mills,    factories,    etc. 

B.  C.  Ames  Co..  Wsltham.  Msss  Cstalogue  11- 
lostrstlng  and  giving  prices  of  the  line  of  dial 
gages  manufsclnred  by   this  company. 

Crssoent  Tool  Co.,  Jamestown.  N.  T.  Plrcnlars 
of  the  "fresrent"  hsmmer  handle  screw-driver  snd 
the     "Crescent  "    sdjnstahla    single-    snd    double-end 

Sohnm  Bros.,  Metropolitan  Tower.  New  York 
rttv  rirrnlsr  on  the  Srhum  "Absolutely  Positive" 
nut  lork,  which  Is  snlomstlcally  locked  by  moans 
e(  •  set  screw. 

LiBk-BsIt  Co.,  .lOth  Ht.  ojiil  Stewsrt  Ave..  Chi 
OMO,  III.  Circular  No.  210  on  T.lnk-Belt  wagon 
and  truck  loaders  for  hau'lllnr  '-osl.  coke,  stone, 
sand,   ond  slmllsr  loose  rosterlsls  from  storage. 

W.  Robsrlion  Maohlne  *  Foundry  Co.,  llulTslo. 
N.  Y  Folder  lUintrstlng  •F.onomv"  high  speel 
powrr  «Nw«  In  various  sites.  The  claims  msde  for 
tbaa*  tools  are  speed,  scctirary  and  economy  of 
blaais. 


Hisey-Wolf  Machine  Co..  Cincinnati.  Ohio.  Bul- 
letin IM  on  Hiaey  lortable  electric  hand  and  breast 
ilrllla.  describins  twenty  styles  and  sizes  for  opera- 
tion on  direct  current  and  alternating  current,  and 
the  universal  motor  type  for  operation  on  direct 
ond   alternating   current  of   the   same  voltage. 

Gould  *  Eborhardt.  Newark.  N.  J.  1915  cata- 
logue on  high-duty  shapers  and  attachments.,  con- 
taining detailed  description  of  the  shapers  of  this 
company's  manufacture,  and  Illustrating  tool-room 
shapers.  extension  base  shapers,  "Invincible"  type 
shapers.   etc. 

Mortimer  J.  Silverborg,  Peoples  Gas  Bldg.,  Chi- 
cago, 111.  Circular  of  a  time  study  watch  which 
gives  direct  reading  In  operations  per  hour,  elimi- 
nating mental  and  pencil  computations.  It  has  a 
decimal  dial  with  "take  out  time"  feature  and 
stem  actuated  set  back.  The  price  of  the  watch 
la  $16. 

Dodge  Sales  4  Engineering  Co.,  Mlshawaka.  Ind., 
distributor  of  the  product  of  the  Dodge  Mfg.  Co., 
of  Mlshawaka,  has  Issued  a  new  catalogue  cover- 
ing the  full  line  of  Dodge  searing.  For  a  number 
of  years  the  Dodge  Mfg.  Co.  has  made  a  specialty 
of  transmission  gearing,  and  the  line  embraces  many 
thousands  of  patterns. 

Vulcan  Process  Co.,  Minneapolis,  Minn.  Cata- 
logue 4  of  the  "Vulcan"  process  of  oxy-acetylene 
welding  and  cutting  of  metals,  describing  torches, 
acetylene  gas  generators,  regulators,  cutting  and 
welding  portable  plants,  examples  of  work  repaired, 
and  general  Information  of  interest  to  garages, 
repair  plants  and  manufacturing  concerns  that  can 
make   apparatus   of    this   sort    useful. 

National  Twist  DriU  4  Tool  Co.,  Detroit.  Mich. 
Catalogue  8.  176  pages.  4%  by  Tfy  Inches,  on  carbon 
and  high-spi-ert  twist  drills,  reamers,  countcrbores, 
milling  cutlers,  end  mills,  hollow  mills,  and  in- 
volute gear  cutters.  The  tabular  matter  giving  data 
on  B.  &  S.  tapers.  Morse  tapers,  speed  and  feed 
of  drills,  decimal  equivalents,  weights  of  round  and 
square  steel  and  sizes  of  tap  drills  will  be  found 
of   value. 

Cincinnati  Iron  4  9teel  Co.,  Cincinnati.  Ohio. 
Illustrated  booklet  showing  views  of  the  plant, 
warehouses  and  facilities  for  handling  and  fabricat- 
ing structural  steel,  beams,  angles,  channels,  tees, 
plates,  bars.  etc.  The  "Cisco"  lathe  is  also  illus- 
trated. The  next  is  entitled  "I.ucld  Lucubrations 
of  T.uke  Mcl.uke"  and  consists  of  aphorisms  In- 
tended to  relieve  the  monotony  of  life  of  the  "tired 
business   man." 

Rockford  Iron  Works,  Rockford,  III.  Folder  en- 
titled "There  With  The  launch."  Illustrating  Rock- 
ford  straight  side  llywheel  press,  straight  side 
double  crank  geared  press,  strnlght-slde  flywheel 
press  with  side  shear,  and  Inclinable  tlywheel  press. 
Rockford  straight-side  presses  are  furnished  lu  sizes 
of  from  SO  to  300  tons  pressure.  The  folder  has  an 
Illuminated  cover  and  the  Illustrations  are  made  to 
a  large  scale,  giving  an  excellent  Idea  of  these 
presses. 

Ocorge  Shipper,  Aurora.  Ind.  Circular  of  ths 
Sblptier  automatic  gear  planing  machine,  designed 
for  planing  spur  gears  with  formed  cutters.  Ths 
cutter  slide  operates  horizontally  and  the  gear 
blanks  are  rigidly  supiorti^d.  the  design  being 
worked  out  with  the  view  of  making  a  high-pro- 
duction machine.  Means  are  provided  for  quickly 
changing  spee<la  and  feeds  without  removing  change 
geani.  The  machine  has  a  capacity  for  spur  fears 
up  to  twenty  eight  Inches  diameter  by  eight  inches 
face. 

Watson-Stlllman  Co.,  102  Fulton  St..  New  York 
City.  Sectional  catalogue  92  of  hydraulic  fordnf 
snd  miscellaneous  presses,  comprising  wheel  presses, 
crank-pin  presses,  armature  presses,  broaching 
liresses.  reversed  cylinder  forcing  presses,  dls 
presses,  horizontal  forcing  presses,  multiple  cylln- 
<ler  projectile  l>andlng  presses,  projectile  c«p|ilng 
snd  banding  presses,  spring  banding  presses,  bftllng 
(iresses.  sheet  steel  scrap  baling  presses,  l>ox  baling 
presses,  auto  truck  tire  forcing  presses,  brlquettlog 
presses,   lead   presses,    bulldoiers.   etc. 

Besudry  4  Co..  Inc.,  Ill  Milk  St..  Boston.  Mass. 
Pamphlet  descriptive  of  lleaudry  motor  driven  ham- 
mers, made  In  two  styles,  vli..  the  "Peerless"  witti 
rants  weighing  from  25  to  200  pounds,  and  the 
"Obamplon"  with  rams  weighing  from  SO  to  500 
pounds.  The  "Chtmttlon"  hsmmer  Is  equlpfted  with 
a  friction  clutch  pulley  on  the  hammer,  pressure 
on  the  foot  treadle  engsging  tbe  dutch  and  start- 
ing the  hammer,  the  same  variation  in  speed  and 
force  of  blow  being  obtained  as  with  ths  loose  belt 
snd   Idle  pulley  of  the  bell  driven  type. 

Hoover  Btssi  Bsll  Co.,  Ann  ArlHir.  Mich  Con 
•oltdsted  lirlce  list  of  micro  chrome  steel  balls. 
.  hronienlckel  steel  halls,  special  carbon  crucible 
.,leel  balls,  steel  burnishing  balls,  solid  brass,  bronse 
and  bell  metal  balls,  acid  resisting  hallow  bronie 
balls  snd  slaminum  balls.  Mlscellsneotis  data  are 
given   on    welghta  of   steel   balls,    rules   for   flndlDf 


diameter  and  radius  of  enclosing  circle  of  a  ring 
of  balls,  decimal  equivalents  of  parts  of  an  Inch, 
decimal  c^iulvalents  of  millimeters  and  fractions  of 
millimeters,  and  allowable  loads  for  chrome  and 
special  steel  balls. 

J.  H.  Williams  4  Co.,  61  Richards  St.,  Brooklyn, 
N.  Y.  General  catalogue  on  drop-forginga  and 
drop  forged  tools.  100  pages.  6  by  9  inches.  Ths 
tools  show-n  are:  drop-forged  wrenches,  new  Im- 
proved line  of  "Agrlppa"  tool-holders,  lathe  dogs, 
clamps,  caliper  gages,  thumb-nuts  and  screws,  eye- 
bolts,  swivels,  hoist  hooks,  wire  rope  sockets, 
handles,  pipe-fltters'  tools  and  gas  engine  forgings. 
The  wrenches  listed  In  this  catalogne  include  about 
800  sizes  and  40  patterns,  with  a  range  of  openings 
from  5/16  Inch  to  7  5/8  Inches,  accommodating 
every  size  of  nut  and  screw. 

Peerless  Piston  King  Co..  91-107  Lafayette  St., 
Newark.  N.  J.  CirctUar  of  the  "Peerless"  positive 
triple  eccentric  "leak-proof"  piston  ring  for  auto- 
mobile, marine,  motorcycle  and  steam  engines,  sir 
compressors,  pumps,  refrigerating  machines,  etc. 
The  "Peerless"  piston  ring  consists  of  three  ec- 
centric rings — two  narrow  and  the  third  broad, 
equal  in  width  to  the  other  two:  these  are  arranged 
w-lth  the  broad  ring  Inside  of  the  two  narrower 
rings  which  contact  with  the  cylinder  bore.  Ths 
exterior  rings  are  secured  In  r  Hxed  position  relative 
to  the  inner  ring  so  that  leakage  under  the  rings 
Is  prevented. 

S.  K.  F.  Ball  Bearing  Co.,  50  Church  St.,  New 
York  City.  Catalogue  of  S.  K.  P.  self -aligning  ball 
hearings,  dealing  with  bearing  construction,  design 
of  hall  bearings,  manufacture  of  ball  bearings.  In- 
structions for  monnting  S.  K.  F.  radial  bearings, 
mounting  thrust  bearings,  housings  for  S.  K.  F. 
ball  hearings,  bearing  locking  nuts.  Inspection  and 
lubrication,  selecting  proper  size  and  t>earlngs, 
tables  of  S.  K.  F  ball  bearings,  tables  of  S.  K.  F. 
ball  bearing  hangers,  applications  in  machine  tools, 
anromoblles.  railway  cars,  textile  machines,  grain 
milling  machinery,  paper  making  machinery,  elec- 
tric motors  and   w-ood-worklng  machinery. 

Gleaaon  Works,  Rochester.  N.  Y.  Folder  Illus- 
trating and  describing  the  spiral  type  bevel  gear 
generator.  This  machine  cuts'  bevel  gean  and 
pinions  with  spiral  type  teeth  and  Is  especially 
adapted  to  meet  the  demands  of  the  automobile 
trade.  Tbe  machine  Is  regularly  equipped  for 
finish  cutting  only,  but  can  be  used  for  stocking 
out  by  changing  the  feed  cam  and  the  cntter.  If 
a  cam  for  rough  cutting  Is  wanted,  this  should  t>e 
specified  in  the  order  as  It  Is  not  part  of  the 
regular  equipment.  The  folder  Includes  spiral  gear 
calculations  of  considerable  value,  for  generating 
sidral  gears  In  connection  with  tbe  Oleasoo  ma 
chine. 

3.  T.  Slocomb  Co.,  Providence.  R.  I.  Pamphlet  on 
accurate  and  economical  measuring  In  machine  con- 
struction by  the  use  of  micrometer  caliper*,  en- 
titled "The  Measuring  Book."  The  principle  of 
the  micrometer  caliper  Is  explained,  and  directions 
are  given  for  reading  micrometer  calipers  that  are 
so  simple  that  an  apprentice  can  quickly  compre- 
hend them.  Measuring  with  a  scale  and  an  ortll 
nary  caliper  Is  comt>ared  with  micrometer  measure 
nients.  and  the  crudeness  of  the  former  method  Is 
pointed  out.  The  speclsl  features  of  the  Slocomb 
micrometer  and  the  various  sUes  and  comblnstlons 
lu  sets  are  shown.  The  chapter  on  reliable  meas- 
urements describee  and  Illustrates  the  apparatus 
owned  by  the  J.  T.  Slocomb  Co.  for  filing  lie 
standanls.  The  iMuiphlet  Is  one  thst  can  be  read 
with  Interest  and  profit  by  all  concerned  wicb 
mechanical    production. 

8.  K.  F.  Ball  Bearing  Co.,  SO  Church  St.,  New 
York  City.  Pamphlet  entitled.  "Machine  Tools  ud 
Shop  G<iulpmeut  employing  S.  K.  F.  Ball  Hearings" 
— a  treatise  of  Interest  to  mechanical  euglueers,  de- 
signers, and  users  of  machinery  and  machine  tools 
In  particular.  In  the  foreword,  the  author  calls  at 
teutlon  to  the  ln\i>ortance  of  ball  hearings,  and  to 
tile  changes  made  In  the  i>ast  decade  by  their  In- 
troiluctlon  into  machine  tools  and  other  machinery. 
Following  this,  ball  bearing  construction  Is  taken 
ui>.  and  the  Importance  of  the  construction  which 
I>ermlts  a  ball  bearing  to  adjust  Itself  to  deflec 
tlous  of  the  shsft  Is  pointed  out.  Rxamplea  of  the 
Hppllcatlon  of  ball  Itearlngs  to  machine  tools  In- 
clude drilling  nuichlnes  of  the  rsdlsl.  multiple,  and 
•,p<'<-lal  tv)ies.  heavy-4luty  turret  Isthes.  automatic 
latlica.  iMiglne  lathes,  turning  machines,  mllllnf 
tunclilnes.  IxKlng.  drilling  and  milling  machines, 
grinding  niachln,--*.  grlnilers  and  buffers,  portable 
grintlers.  broaching  machines,  siteclftl  machine  tools. 
Ilneshafts.  electric  motors,  etc.  One  notable  ex 
ample  Is  an  Inlemsl  grinder,  the  spindle  of  which 
runs  at  .12.000  H.  P.  M.  lUll  bearings  ensble  the 
s|>lndle  to  he  driven  st  a  rate  thst  yields  a  speed 
of  .'i^OO  feet  per  minute  to  the  periphery  of  the 
arlndlng  wheel.  This,  and  many  other  examples. 
Illustrate  what  a  change  Is  being  made  In  machine 
tools  by  the  lntro<luctlon  of  efllclent  bearing.*.  They 
make  higher  speeds  possible,  reduce  friction  losse* 
and  re<|ulre  less  space  In  the  length  of  tbe  ahafta. 


JULY 


MACHINERY 


1915 


iiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


LAIN  cylindrical  grinding  is  regarded  quite  dif- 
ferently today  from  what  it  was  years  ago  when 
grinding  was  first  accomplished.  The  first  com- 
mercial grinding  machine,  built  in  1864-1865,  was 
used  only  as  a  precision  machine  for  grinding 
hardened  parts  and  correcting  slight  errors  due 
to  warping  in  hardening.  From  this  small  beginning,  the 
grinding  machine  has  passed  through  a  remarkable  develop- 
ment which  has  resulted  in  greater  stability  and  convenience 
of  operation.  Generally  speaking,  there  are  two  classes  of 
plain  cylindrical  grinding;  one  is  the  occasional  grinding  of 
a  hardened  part  in  the  tool-room,  and  the  other  the  manufac- 
turing of  parts  in  large  quantities  to  accurate  dimensions.  In 
the  first  case,  the  question  of  cost  is  not  a  vital  factor  of  the 
problem,  although  it  should  always  be  considered,  but  ac- 
curacy is  of  paramount  importance.  In  the  second  case,  the 
cost  is  vital,  and  when  we  consider  that  the  work  also  has 
to  be  manufactured  within  certain  limits — in  most  cases  ex- 
tremely close — the  importance  of  the  problem  is  appreciated. 
A  grinding  machine  that  would  be  suitable  for  grinding 
work  in  the  tool-room  would,  in  many  cases,  be  entirely  un- 
suited  for  manufacturing  parts  in  large  quantities.  A  tool- 
room machine  is  more  adapted  to  universal  requirements,  and 
consequently  is  provided  with  features  that  are  not  needed  in 
straight  manufacturing  work,  where  sufficient  quantities  of 
one  part  are  required  to  demand  the  use  of  a  special  machine 
for  the  work.     At  present,  far  more  manufacturing  work  Is 

•  For  additional  Information  on  grinding,  grinding  wheels,  and  allied  sub- 
jecte,  see  the  following  articles  previoutfly  published  in  Machinery:  "Hold- 
ing Roller  Bearing  Races  for  Internal  Grinding,"  May,  lOl.'i;  "Grinding 
Practice,"  February,  1915:  "Selection  of  Wheels  for  Cylindrical  Grinding," 
January,  1915:  "The  Tolford  Ball  Grinding  Machine";  "Grinding  vs.  Mill- 
ing"; "Operation  of  Grinding  Wheels  in  Machine  Grinding";  "Data  on  Sur- 
face and  Cylindrical  Grinding."  December.  1914;  "Ring  Wheels  and  Solid 
Wheels  for  Disk  Grinding";  "Wheels  for  Cylindrical  Grinding,"  November. 
1914;  "Grinding  and  Lapping  Small  Work";  "Selection  of  Wheels  for 
Cylindrical  Grinding,"  October,  1914;  "Making  Aloxite  Grinding  Wheels." 
September.  1914;  "Lobdell  Calender  Roll  Grinding  Machines";  "Work-holding 
Fixtures  for  the  Vertical  Surface  Grinder";  "Crankshaft  Grinding."  August. 
1914.  engineering  edition;  "Safety  as  AppUed  to  Grinding  Wheels,"  July. 
1914.  engineering  edition,  and  other  articles  there  referred  to;  "The  Use 
of  Photographs  in  Grinding  and  Polishing  Departments."  July.  1914;  "Work 
Speeds  In  Grinding,"  April,  1914:  "Machining  Armature  Shafts,"  February, 
1914;  "Grinding  Wheel  Protection  Devices,"  January,  1914.  engineering 
edition;  "Fixture  for  Grinding  Valve  Push  Rods,"  June.  1913;  "Exhaust 
System  for  Grinding.  Polishing  and  Buffing  Wheels";  "A  Three-Point  Mi- 
crometer and  Its  Use."  May.  1913;  "Efficient  Grinding  of  Cylindrical  Work." 
December,   1912;    "Commercial  Grinding,"    October,    1912;    "Grinding   Calender 
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being  done,  of  course,  than  tool  work,  and  consequently  greater 
interest  is  taken  in  what  might  be  termed  "manufacturing 
grinding  operations."  In  the  following  article,  therefore,  cer- 
tain phases  only  of  tool-room  grinding  will  be  briefly  touched 
upon,  the  greater  portion  of  the  data  covering  operations 
dealing  principally  with  work  that  must  be  made  in  large 
quantities  and  to  accurate  dimensions. 

The  grinding  of  machine  and  automobile  parts  in  large 
quantities  brings  up  several  interesting  problems  in  inter- 
changeable manufacture.  In  the  first  place,  accurate  finish 
must  be  obtained,  and  in  the  second  place  a  large  production 
is  generally,  if  not  always,  necessary.  It  is  therefore  essen- 
tial that  the  very  best  and  most  practical  method  be  adopted. 
In  practice,  for  grinding  cylindrical  work,  the  wheel  is  tra- 
versed past  the  work — in  some  machines  the  work  is  tra- 
versed past  the  wheel — and  a  comparatively  wide  face  grinding 
wheel  is  used.  The  development  in  grinding  has  been  along 
the  lines  of  increasing  the  strength  and  rigidity  of  the  ma- 
chine and  in  the  use  of  increased  widths  of  faces  of  grinding 
wheels.  Improvements  have  also  been  made  in  the  abrasive 
materials  used  in  the  manufacture  of  grinding  wheels.  When 
grinding  was  first  done,  emery  was  used  almost  exclusively 
for  grinding  wheels,  but  at  the  present  time  artificial 
abrasives  which  are  products  of  the  electric  furnace  are  used 
almost  exclusively  for  automatic  machine  grinding.  The 
abrasives  used,  however,  depend  largely  on  the  character  of 
the  work  being  ground. 


Rolls,"  August.  1912:  "Grinding  and  Corrugating  Flour  Mill  Rolls."  July. 
1912:  "Internal  Grinding  Practice  in  Hardlnge  Bros.  Shop."  May.  1912; 
"Holding  Work  for  Grinding":  "Efficiency  in  Cylindrical  Grinding."  March. 
1912;  "Grinding  Aluminum  Castings  on  a  Vertical  Spindle  Disk  Grinder." 
January,  1912;  "Grinding  Hardened  Gears."  September.  1911;  "The  Field 
for  Grinding — A  Comment."  July.  1911;  "Rough-turning  vs.  Rough-grinding 
of  Crankshaft  Pins."  March.  1911;  "The  Field  for  Grinding";  "Precision 
Grinding,"  January,  1911;  "Grinding  Adding  Machine  Side  Frames."  De- 
cember. 1910;  "Grinding  Economy,"  July.  1910;  "History  of  the  Invention 
of  the  tjniversal  Grinding  Machine."  July.  1910.  engineering  edition;  "Grit 
and  Grinding  Chips."  June.  1910,  engineering  edition;  "Economy  In  Grind- 
ing." May.  1910;  "Errors  in  Grinding  Tapered  Reamers  and  Milling  Cutters." 
Iiecember.  1909;  "Form  Grinding  Operations  In  the  Shop  of  the  Landls 
Tool  Co.."  August.  1909:  "Twist  Drill  Grinding,"  June,  1909;  "Oyllndrlcal 
Grinding,"  May.  1900;  "Grinder  Kinks."  December,  1908;  "Grinding  Thread- 
ing Chasers  for  Brass  Work."  November.  1908;  "Devices  for  Grinding 
Fluting  Cutters."  October.  1008;  "Helps  and  Don'ts  for  Grinding."  August. 
1008;  "Grinding  Threading  Dies,"  December.  1907;  "Grinding  Threading  Die 
Chasers,"  November.  1907:  "Precision  Grinding,"  September.  1907.  engineer- 
ing edition;  "The  Cost  of  Grinding."  October,  1906. 
t  Associate  Editor  of  MACHiNEnr. 
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Different  Methods  of  Cylindrical  Grinding- 

Broadly  speaking,  there  are  four  different  methods  of  ap- 
plying the  wheel  to  the  work  when  grinding  cylindrical  work; 
the  first,  known  as  traverse  grinding,  is  shown  at  A  and  B  in 
Fig.  1,  and  refers  to  the  traversing  of  the  work  or  wheel 
by  hand  or  power  feed  and  automatically  feeding  the  wheel  In 
a  certain  distance  at  the  end  of  every  traverse  or  at  the  end 
of  each  traverse  and  return  stroke. 

The  second  method,  shown  at  C,  is  known  as  the  "fixed 
wheel"  method.  By  this  method,  instead  of  feeding  the  wheel 
in  on  the  work  at  each  traverse,  it  is  fed  in  to  the  correct 
depth  determined  by  a  previously  set  stop,  and  two  traverses 
made  over  the  work,  one  being  a  roughing  cut  and  the  other  a 
finishing.  This  method  is  also  accomplished  by  leaving  the 
wheel  slide  "fixed,"  that  is,  instead  of  feeding  the  wheel  in 
on  the  work  each  time  a  fresh  piece  is  put  on  the  centers,  the 
wheel  slide  is  not  adjusted  until  truing  of  the  wheel  has 
reduced  its  diameter,  necessitating  resetting. 

The  third  method,  shown  at  D.  is  known  as  the  "step-in" 
method  of  grinding.  By  this  method  a  comparatively  wide 
face  wheel,  varying  from  2  to  4  inches  wide,  is  stepped-in 
along  the  work  at  intervals,  the  width  of  the  wheel  over- 
lapping until  the  entire  length  to  be  ground  has  been  covered. 
The  wheel  is  fed  in  to  within  from  0.002  to  0.003  inch  of  the 
final  diameter,  and  then  two  rapid  traverses  are  made  over 
the  work  to  complete  it. 

The  fourth  and  last  method  is  known  as  "stralght-ln"  or 
form  grinding.  This  term  indicates  that  the  wheel  and  work 
remain  stationary,  as  far  as  lateral  adjustment  Is  concerned, 
and  the  wheel  is  fed  directly  In  on  the  work  without  any  tra- 
versing motion.  This  method  of  grinding  can  be  used  both 
for  the  grinding  of  straight  plain  surfaces  and  Irregular- 
shaped  form  surfaces. 

Kach  of  these  four  methods  of  grinding  has  its  advantages 
and  limitations.  Traverse 
grinding  Is  recommended  on 
long  shafts,  say  over  2  feet 
In  length,  of  comparatively 
small  diameter;  up  to  within 
the  last  few  years  this  was 
the  only  recognized  method 
of  plain  cylindrical  grinding. 
When  the  work  Is  short  In 
proportion  to  It«  diameter, 
however,  other  methods  of 
grinding  about  to  ho  de- 
scribed have  crrlnln  advan- 
tages over  the  traversing 
method.  The  traversing  meth- 
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od,  however,  is  used  almost  exclusively  on  grinding  machines 
of  light  construction  and  on  light  accurate  work.  There  are 
two  methods  of  feeding  the  wheel  in  on  the  work  for  traverse 
grinding;  one  is  to  feed  the  wheel  in  from  about  0.0005  to 
0.001  inch  for  every  traverse  of  the  wheel  past  the  work,  or 
the  work  past  the  wheel,  depending  on  the  type  of  machine 
used,  and  the  other  is  to  make  two  traverses  of  the  wheel  or 
work  for  each  feeding-in  movement.  In  rough-grinding,  the 
wheel  is  fed  in  a  distance  varying  from  0.0015  to  0.003  inch 
at  each  fdrward  stroke,  the  spring  in  the  material  being  de- 
pended upon  to  provide  for  a  light  cut  on  the  return  stroke. 
For  finishing,  the  wheel  is  generally  fed  in  about  0.0005  inch 
at  every  traverse  of  the  wheel  past  the  work  or  the  work  past 
the  wheel,  and  usually  from  one  to  two  traverses  are  made 
at  the  finish  without  any  in-feeding  of  the  wheel  at  all. 

The  "fixed-wheel"  method  of  grinding  on  many  classes  of 
work  supersedes  traverse  grinding  from  a  production  stand- 
point; for  example,  short  lengths  of  work — not  sboulder 
shafts — such  as  bushings,  etc.,  can  be  economically  ground  by 
this  method.  The  practice  is  to  start  by  feeding  the  wheel 
in  and  traversing  over  the  work  until  the  work  has  been 
ground  to  the  final  size;  then  the  position  of  the  wheel  Is  fixed, 
that  is,  it  remains  stationary  as  far  as  in-feeding  is  concerned, 
and  for  the  next  piece  the  wheel  is  fed  straight  across  the 
work,  taking  a  heavy  cut;  then  it  returns  with  a  light  cut. 
finishing  the  work  to  the  required  diameter. 

This  method  of  grinding  is  hard,  of  course,  on  the  corner 
of  the  wheel,  and  the  practice  is  generally  to  true  the  "feeding 
side"  of  the  w^heel  to  a  slight  angle.  The  extreme  edge  of  the 
wheel  Is  reduced  about  0.030  inch  In  diameter  and  the  face 
gradually  tapered  for  about  >4  to  >4  inch.  As  the  examples 
In  Figs.  25  to  29,  Inclusive,  will  show,  this  method  of  grinding 
Is  a  highly  productive  one  on  classes  of  work  for  which  It  Is 
adapted,  but  It  could  not  be  used  with  any  degree  of  success 
on  extremely  long  slender 
shafts  because  of  the  liability 
of  chatter  and  springing  of 
the  work,  even  though  It  were 
rigidly  supported  by  steady- 
rests.  It  also  has  a  tendency 
to  wear  the  wheel  down  rapid- 
ly, and  difllculty  Is  sometimes 
experienced  In  getting  a  wheel 
that  will  not  clog  or  glaze  and 
will  still  be  hard  enough  to 
stand  up  to  grind  several 
pieces  without  retruing  or  re- 
setting of  the  wheel  slide. 
This  method,  however.  Is  par- 
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ticularly  adapted  to  the  grind- 
ing of  bronze  and  cast-iron 
bushings,  and  work  of  a 
similar  character.  As  far  as 
the  allowance  for  grinding  is 
concerned,  less  metal  Is  left 
on  the  diameter  of  the  work 
to  be  removed  by  the  grinding 
wheel  when  the  fixed  wheel 
method  of  grinding  is  used 
than  when  the  regular  tra- 
verse method  is  employed. 

The  step-in  method  of  grind- 
ing, as  previously  explained, 
consists  in  stepping  the  wheel 
in  at  intervals  along  the  sur- 
face of  the  work  to  within 
about  0.001  to  0.003  inch  of 
the  finished  size,  and  then 
making  several  rapid  tra- 
verses, generally  about  two. 
This  method  can  be  used  ad- 
vantageously on  comparative- 
ly long  shafts  that  are  either 
hard  or  soft  when  ground, 
but  is  of  very  little  advan- 
tage   on    shoulder    shafts    or 

extremely  long  slender  work.  Some  manufacturers  are  using 
this  method  for  grinding  parts  that  others  are  producing  by 
the  straight-in  or  form  method.  The  step-in  method  can  be 
used  on  comparatively  light  grinding  machines  that  would  not 
stand  up  to  the  form  wheel  proposition;  furthermore,  wheels 
of  comparatively  narrow  face  as  regards  those  used  for  form 
grinding  can  be  used.  Generally  for  step-in  grinding,  the 
wheel  used  is  about  2%  to  3  inches  width  of  face,  and  about 
14  to  %  inch  overlapping  of  the  wheel  is  used  for  stepping-in 
along  the  work.  The  comparative  production  figures  of  work 
ground  by  the  regular  traverse  method  and  that  ground  by 
stepping-in  along  the  work  show  that  the  step-in  method  from 
a  production  standpoint  is  superior  to  the  traverse  method 
for  certain  classes  of  work.  In  the  illustrations  which  fol- 
low, several  very  good  examples  of  step-in  grinding  are  given. 
These  will  serve  to  show  the  classes  of  work  on  which  this 
type  of  grinding  can  be  used  to  advantage. 

Form  or  straight-in  grinding  is  a  comparatively  recent  de- 
velopment of  the  grinding  art,  and  while  form  grinding  was 
done  about  ten  years  ago,  it  is  only  within  the  last  five  or 
six  years  that  it  has  come  into  commercial  use.  To  accom- 
plish this  work,  it  has  necessitated  the  entire  re-designing  of 
grinding  machines  and  also  required  considerable  investiga- 
tion into  the  subject  of  grinding  wheels.  This  subject  is  at 
the  present  time  such  an  extensive  one  that  it  has  been 
thought  best  to  cover  it  separately,  and  the  reader  is  referred 
to  the  article  under  this  heading.  Form  grinding  has  its 
limitations,  of  course,  as  well  as  its  advantages.  On  work 
over  10  inches  in  length,  it  cannot  be  used  to  advantage,  and 
in  fact  on  work  of  small  diameter  up  to  about  6  inches  in 
length,  it  shows  very  little  advantage  as  far  as  production  is 
concerned  over  traverse  grinding.  On  one  particular  example 
of  work  on  which  both  methods  were  tried,  the  following  re- 
sults were  obtained.  The  part  ground  was  3%  inches  long 
and  %  inch  in  diameter.     On  forty  of  these  pieces  the  total 

grinding    time    was    26    min-      ^ 

utes,  26  seconds  by  the  regu- 
lar traverse  method,  and  21 
minutes,  12  seconds  by  the 
straight-in  or  form  method. 
This  is  a  gain  of  a  little  over 
5  minutes  on  forty  pieces,  but 
when  we  take  into  considera- 
tion the  comparative  cost  of 
the  wheel  and  the  greater 
rigidity  required  in  the  ma- 
chine for  form  grinding. 
Vhich  of  course  increases  its 
cost,  we  find  that  from  an 
actual     cost    standpoint,     the 
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form  method  has  very  little 
advantage  over  the  regular 
traverse  method  on  this  par- 
ticular piece  of  work.  The 
chief  reason  for  this  was  that 
the  work  was  slender,  of  a 
small  diameter  and  required 
very  careful  handling  to  get 
the  required  accuracy,  which 
was  0.00025  inch  plus — noth- 
ing under.  This,  of  course,  is 
an  exceptional  case,  as  will  be 
shown  in  connection  with  the 
article  on  form  grinding 
which  presents  many  exam- 
ples that  clearly  show  the  ad- 
vantages of  form  grinding. 
Anowances  for  External 

Cylindrical  Grinding 
The    amount    of    metal    to 
leave    on    the    diameter    of    a 
piece   for    finish   by   grinding 
is    governed    by    several    con- 
ditions,  among   which   might 
be    mentioned:      first,    finish 
secured      in     lathe     turning 
operation;    second,    condition 
of   work   when   being   ground,    whether   hard   or   soft;    third, 
shape  of  work,  whether  in  the  form  of  a  solid  shaft  or  in  the 
form  of  a  thin  wall  bushing;   fourth,  when  casehardened,  the 
depth    to    which    the    casehardening    scale    penetrates;    fifth, 
length  of  portion  ground  in  proportion  to  its  diameter;  sixth, 
shape  of  work,  whether  plain  cylindrical,  or  having  a  number 
of  shoulders. 

The  character  of  the  lathe  turning  operation  preceding 
grinding  has  probably  more  to  do  with  governing  the  allow- 
ance on  the  diameter  for  grinding  than  any  other  one  factor. 
If  the  work  is  turned  too  close  to  the  finish  size  before  grind- 
ing, it  is  evident  that  less  material  will  have  to  be  removed 
by  the  grinding  wheel;  but  light  cuts  and  fine  feeds  in  turn- 
ing are  not  always  the  most  economical  way  of  manufacturing 
any  particular  part.  On  the  other  hand,  if  too  large  an  allow- 
ance is  left  for  grinding,  this  also  is  not  economical  because 
a  large  amount  of  stock  could  be  more  economically  removed 
by  rough-turning.  In  general  practice,  the  part  is  rough- 
turned  in  the  lathe,  using  a  round-nose  tool  at  a  very  coarse 
feed,  of  say  1/16  to  1/10  inch  per  revolution  of  the  work, 
thus  leaving  a  rough  ridged  surface.  By  this  method  of  turn- 
ing, quite  a  large  limit  is  allowed  because  of  the  coarse  feed 
used,  which  increases  the  difficulty  of  measuring  the  smallest 
diameter  turned,  the  measuring  tool  taking  the  reading  on 
the  tops  of  the  ridges. 

Where  the  work  is  to  be  hardened,  however,  after  turning, 
this  method  of  roughing  out  is  not  satisfactory  because  the 
piece  cannot  be  depended  upon  to  harden  evenly  if  it  has  a 
comparatively  rough  finish.  When  the  part  is  to  be  hardened, 
therefore,  it  is  necessary  to  get  a  smoother  finish  so  that  no 
extra  allowance  need  be  made  in  most  cases  whether  the 
part  is  to  be  hardened  or  left  soft  previous  to  grinding. 

The  amount  of  stock  that  can  be  economically  removed  by 
grinding  also  depends  to  a  certain  extent  upon  the  size  and 
power  of  the  grinding  machine  used.  Where  a  very  powerful 
and  rigid  grinding  machine  is 
used,  carrying  a  comparatively 
wide-face  wheel,  considerable 
stock  can  be  removed  by  the 
grinding  machine.  For  ordi- 
nary commercial  grinding  on 
shaft  work,  the  work  is  gen- 
erally reduced  in  the  lathe  to 
within  somewhere  between 
1/64  and  3/64  inch  of  the  re- 
quired diameter.  When  the 
diameter  has  been  rough- 
turned  to  these  dimensions.  It 
is  much  more  economical  to 
"'  G^rildlr/ M.Thfne''"""''"^  °"  ''""""'  remove  the  stock  by  grinding 
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ALLOWANCES    FOR    EXTERNAL    CYLINDRICAL    GRINDING- 
ALL    MATERIALS 


So.£ 

i 

Length  of  Work  in  Inches 

2 

4              6              8             10            14 

18 

24            30 

36 

42 

48 

54          60 

0.006 

0.007     

i 

0.006 

0.008   0.010    

[ 

8 

0.007 

0.008   0.010   0.012   0.013    



i 
i 

1 

0.008 
0.008 
0.009 
0.009 

0.009    0,011    0.012    0.013   0.015 

0.016 
0.017 
0.018 
0.018 

0.009   0.011 
0.010   0.012 

0.013   0.014   0.016 
0.013   0.014   0.016 
0.014   0.015   0.017 

0.018 
0.019 
0.019 

0.020 
0.020 

0.011 

0.012 

0.022 

H 

0.010 

0.011 

0.013 

0.014 

0.016   0.017 

0.018 

0.019 

0.021 

0.023 

0.024 

ij 

0.011 

0.012 

0.013 

0.015 

0.016    0.018 

0.019 

0.020 

0.022 

0.023 

0.025 

0.026 

2 

0.012 

0.013 

0.014 

0.016 

0.017    0.018 

0.019 

0.021 

0.022 

0.024 

0.026 

0.027 

0.028 

^ 

0.013 

0.015 

0.016 

0.017 

0.018    0.019 

0.020 

0.022 

0.023 

0.025 

0.027 

0.028 

0.030 

0.032 

3      0.015 

0.016    0.017 

0.018 

0.019   0.020 

0.022 

0.024 

0.025 

0.027 

0.028 

0.030 

0.032 

0.034 

34 

0.016 

0.017 

0.018 

0.019 

0.020   0.022 

0.023 

0.025 

0.027 

0.028 

0.030 

0.032 

0.034 

0.035 

4 

0.017 

0.018 

0.019 

0.020 

0.021    0.023 

0.025 

0.027 

0.028 

0.030 

0.032 

0.033 

0.035 

0.037 

3 

0.018 

0.019 

0.021 

0.022 

0.023   0.025 

0.027 

0.029 

0.031 

0.032 

0.034 

0.036 

0.037 

0.039 

6 

0.020 

0.021 

0.023 

0.024 

0.025    0.027 

0.029 

0.031 

0.033 

0.035 

0.037 

0.039 

0.041 

0.043 

7 

0.022 

0.023 

0.025 

0.026 

0.027    0.029 

0.031 

0.033 

0.035 

0.037 

0.039 

0.041 

0.042 

0.044 

a 

0.024 

0.025 

0.027 

0.028 

0.029   0.031 

0.033 

0.035 

0.037 

0.039 

0.041 

0.043 

0.044 

0.045 

9 

0.026 

0.027 

0.028 

0.029 

0.030    0.032 

0.034 

0.036 

0.038 

0.040 

0.042 

0.044 

0.045 

0.045 

10 

0.027 

0.028 

0.030 

0.031 

0.032    0.033 

0.035 

0.037 

0.040 

0.042 

0.044 

0.045 

0.045 

0.045 

11 

0.029 

0.030 

0.031 

0.032 

0.033    0.035 

0.036 

0.038 

0.041 

0.043 

0.045 

0.045 

0.045 

0.045 

12 

0.030 

0.031 

0.032 

0.033 

0.034    0.036 

0.038 

0.040 

0.042 

0.045 

0.045 

0.045 

0.045 

0.045 
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than  by  taking  a  light  finishing  cut  in  the  lathe,  provided,  of 
course,  that  a  grinding  machine  of  sufficient  power  is  available. 

Table  I  gives  the  allowance  to  be  left  on  the  diameters  for 
grinding  average  work,  but  does  not  take  into  consideration 
special  cases  such  as  an  extremely  rough  finish  before  grind- 
ing, hardened  thin  wall  bushings  that  are  liable  to  warp  out 
of  shape  to  a  greater  or  less  extent,  or  long  shaft  work  that 
has  been  considerably  sprung  out  of  shape  in  hardening.  Of 
course,  long  hardened  shaft  work,  as  a  rule,  requires  straight- 
ening previous  to  grinding,  but  it  Is  difficult  to  anticipate 
what  will  happen  when  the  hardening  scale  Is  removed. 

There  are  two  distinct  methods  recommended  for  roughing 
out  the  work  previous  to  grinding;  one  is  to  carefully  turn 
the  work  to  within  from  0.010  to  0.015  inch  of  the  finished 
size,  and  then  finish  by  grinding;  the  other  is  to  rough  out 
the  work  quickly,  taking  light  cuts  (when  the  work  is  slender) 
with  comparatively  coarse  feeds  and  high  work-speeds,  leav- 
ing a  greater  amount  to  remove  by  grinding;  but  as  the  tool 
"cuts  a  thread"  on  the  work  only  the  high  points  have  to  be 
removed  by  the  grinding  wheel  over  and  above  the  amount 
left  for  grinding  when  the  work  is  turned  smooth.  There 
are  advantages  in  both  methods,  depending  on  the  class  of 
work  being  machined.  Where  the  work  is  large  in  diameter 
In  proportion  to  its  length  and  will  stand  heavy  lathe  cuts, 
the  latter  method  can  be  used  to  advantage.  But  where  the 
work  is  light  or  small  In  diameter  in  proportion  to  its  length, 
the  first  mentioned  practice  seems  to  be  the  safest  one  to  fol- 
low. It  Is  therefore  evident  that  the  amount  to  leave  on  the 
diameter  for  grinding  Is  governed  almost  entirely  by  the 
character  of  the  work  and  the  other  requirements  mentioned. 
Preparation  of  Work  for  Orlndlng 

The  preparation  of  soft  work  for  grinding  has  been  covered 
In  the  section  dealing  with  the  allowances  for  external 
cylindrical  grinding,  but  much  can  be  said  regarding  the 
preparation  of  work  that  must  he  hardened  prior  to  grinding. 
Work  that  Is  hardened  may  be  so  bent  or  distorted  as  to  re- 
quire straightening,  and  there  Is  always  the  chance  that  It 
may  resume  its  crooked  form  after  considerable  time  has  been 
spent  In  grinding  It.  As  a  rule,  this  results  from  lack  of  care 
In  preparing  the  steel  previous  to  the  machining  operations. 
Steel,  as  it  comes  from  the  mill  or  forging  machine,  la  likely 
to  contain  hidden  strains  that  can  only  be  released  by  re- 
heating or  annealing.  If  the  annealing  operation  la  care- 
fully handled.  It  Is  possible  to  remove  these  strains  and  put 
the  steel  In  such  a  condition  that  warping  In  hardening  Is 
reduced  to  a  minimum. 

If  the  piece  of  work  to  be  machined  is  made  from  bar 
stock.  It  should  be  cjvrefully  centered  and  straightened  as 
true  as  possible,  previous  to  turning.  Thi.i  Is  necoaaory  be- 
cause the  bar  In  Its  roughened  condition  Is  decarbonized  on 


the  surface,  as  well  as  for  a 
slight  distance  below  it,  and 
this  material,  of  course, 
must  be  removed  in  order 
to  make  the  piece  harden 
evenly.  The  straightening 
of  the  bar  should  not  be 
done  cold,  as  the  bar  will 
resume  its  original  condi- 
tion when  heated.  It  Is 
preferable  to  straighten  the 
bar  after  it  has  been  heated, 
and  after  this  it  can  be 
roughed  out  in  the  lathe 
and  then  carefully  annealed 
after  the  roughing  cut  has 
been  taken.  Should  it  come 
out  crooked  after  the  sec- 
ond annealing  operation,  it 
should  be  again  straightened 
while  hot  and  another  cut 
taken.  As  a  rule,  this  leaves 
it  in  a  satisfactory  condition 
tor  grinding. 
In  grinding  shoulder  shafts 
where  the  grinding  machine  is  not  provided  with  locating 
stops,  it  is  generally  advisable  to  neck  the  shaft  at  the  shoul- 
der previous  to  grinding,  if  a  sharp  corner  is  required  on  the 
work;  then  the  operator  does  not  need  to  be  as  careful  in 
bringing  his  wheel  in  to  the  shoulder  as  he  would  if  no 
necking  were  provided.  When  shoulder  shafts  are  to  be 
hardened  previous  to  grinding,  however.  It  is  advisable  where 
possible  to  have  the  corner  rounded,  having  a  liberal  fillet 
to  prevent  warping  and  water  cracks  developing.  Another 
point  that  should  be  observed  in  the  grinding  of  shoulder 
shafts  is  to  have  the  center  holes  all  of  the  same  depth  in 
order  that  the  stop  for  governing  the  location  of  the  shoul- 
ders need  not  be  changed  for  each  shaft.  It  is  necessary 
to  give  particular  care  to  the  centers  in  the  work,  especially 
when  a  large  number  of  duplicate  pieces  are  to  be  turned  out. 
When  the  shaft  to  be  ground  is  provided  with  keyways,  the 
best  procedure  is  to  first  turn  the  shaft  to  the  roughing  size, 
then  cut  the  necessary  keyways  and  do  the  grinding  last. 
Work  cannot  be  finished  satisfactorily  in  the  lathe  with  a 
keyway  cut  In  it,  and  If  the  grinding  is  done  after  the  keyway 
is  cut  all  objectionable  burrs  are  removed  and  the  work  Is 
finished  without  filing.  In  work  that  Is  hardened,  the  cen- 
ters should  be  cleaned  out  and  care  taken  to  see  that  no 
burrs  have  been  formed  or  that  they  have  been  otherwise  de- 
formed. It  Is  Impossible  to  get  true  cylindrical  work  on  a 
poor  center.  A  good  lubricant  for  grinding  machine  centers 
Is  a  mixture  of  powdered  red  lead  (oxide  of  lead)  and  lard 
oil.  When  using  this  lubricant.  If  the  lead  dries  out,  the 
centers  do  not  cut,  but  simply  take  on  a  high  polish. 
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Conditions  Governing-  Width  of  Face  of  Grinding-  Wlieels 
for  External  Cylindrical  Grinding 

The  width  of  face  to  use  for  a  grinding  wheel  is  governed 
largely  by  the  work  to  be  ground  and  to  some  extent  by  the 
machine  in  which  the  operation  is  to  be  accomplished.  In 
the  first  grinding  machines,  which  were  built  for  performing 
cylindrical  grinding  operations,  narrow  face  wheels  were 
used,  because  of  the  fact  that  the  grinding  machine  was  de- 
signed for  finishing  only  and  consequently  was  lightly  con- 
structed. Wide  face  wheels  could  not  be  used  on  the  machine 
because  of  the  liability  of  chatter  from  vibration,  and  wheels 
much  wider  than  %  inch  were  uncommon.  In  fj.ct,  a  i^-inch 
wheel  was  at  first  the  standard  width  for  most  work. 

Following  closely  on  the  improvements  made  in  the  design 
of  grinding  machines,  the  width  of  wheel  face  was  gradually 
increased  for  cylindrical  grinding,  until  at  the  present  time 
wheels  as  wide  as  12  inches  are  used  for  some  grinding  opera- 
tions. For  traverse  grinding,  there  are  certain  conditions 
that  govern  the  width  of  the  wheel.  Referring  to  A  and  B  in 
Fig.  2,  a  1-inch  face  wheel  is  shown  taking  a  roughing  and 
finishing  cut,  respectively.  When  rough-grinding,  a  traverse 
feed  is  used  that  will  enable  the  bulk  of  the  material  to  be 
quickly  removed.  In  theory,  this  traverse  feed  is  supposed 
to  be  about  equal  to  the  width  of  the  wheel,  that  is,  the  wheel 
would  be  advanced  an  amount  equal  to  its  width  at  each  revo- 
lution of  the  work.  In  practice,  however,  this  is  very  seldom 
used  and  a  feed  of  from  two-thirds  to  nearly  the  full  width 
of  the  wheel  per  revolution  of  the  work  has  been  found  to  give 
the  best  results.  In  finish-grinding,  the  traverse  feed  of  the 
wheel  is  somewhat  reduced  and  is  generally  about  one-third 
to  one-quarter  of  the  roughing  feed. 

There  are  two  methods  in  use  for  rough-  and  finish-grind- 
ing cylindrical  work,  one  of  which  is  to  increase  the  work 
speed  for  finishing  and  thereby  decrease  the  traverse  feed, 
and  the  other  is  to  decrease  the  work  speed  as  well  as  the 
traverse  feed.  Both  methods  are  used  to  advantage  in  grind- 
ing practice,  and  the  one  to  be  employed  depends  on  several 
conditions.  Take  a  certain  job  upon  which  a  comparatively 
soft  free-cutting  wheel  is  used.  For  rough-grinding,  the  work 
speed  would  be  about  25  feet  per  minute,  and  if  this  same 
wheel  were  used  for  finish-grinding,  it  would  be  necessary 
to  reduce  the  work  speed  about  25  per  cent  to  get  the  de- 
sired finish.  Should  a  harder  and  more  compact  wheel  be 
used  for  finishing,  the  speed  would  be  increased  over  that 
used  for  roughing.  In  modern  grinding  practice,  when  rough- 
grinding  it  is  generally  advisable  to  use  a  fairly  coarse  wheel 
of  a  soft  enough  grade  to  cut  freely,  and  a  comparatively 
slow  work  speed  in  conjunction  with  a  coarse  side  feed  of  the 
wheel  or  work.  This  method  can  be  used  to  the  best  ad- 
vantage on  machines  that  are  heavily  constructed  and  pro- 
vided with  sufficient  driving  power  to  enable  these  broad  cuts 
to  be  taken  without  excessive  vibration.  With  a  light  grind- 
ing machine,  however,  this  coarse  feed  is  not  advisable,  owing 
to  the  lack  of  rigidity  and  the  low  driving  power,  so  that  the 
question  as  to  whether  a  high  or  low  work  speed  for  finishing 
is  better   is   dependent   in   most   cases   upon   the  wheel   used 


Fip.    6.     Solid   Type  of  Steadyrest   adapted   to   6-   and   10-inch   Norton    Plain   Grinding  Machines 


Fig.    6.     Solid   Type  of  Steadyrest  adapted  to  14-,    18-   and  20-inch 
Norton  Plain   Grinding  Machines 

and  to  a  certain  extent  upon  the  machine  that  carries  it.  As 
a  general  rule,  however,  the  harder  the  bond  and  finer  the 
grain  of  the  wheel  used,  the  higher  should  be  the  work  speed. 
Two  of  the  chief  requirements  are  production  and  accuracy. 
In  some  cases  one  is  sacrificed  for  the  other,  whereas  in 
others  both  may  be  necessary.  Usually,  however,  production 
is  the  factor  that  is  most  sought;  consequently  anything  that 
tends  to  increase  production  is  of  value.  One  of  the  factors 
that  assists  in  increasing  production  is  increasing  the  width 
of  the  wheel  face.  This,  as  is  shown  by  C  in  Fig.  2,  enables 
greater  traverse  feeds  to  be  taken,  and  where  the  machine  is 
of  sufficient  power  and  rigidity,  the  wide  face  wheel  is  cap- 
able of  greatly  increasing  production  over  a  narrower  face 
wheel.  In  other  words,  a  greater  number  of  pieces  could  be 
turned  out  by  the  wheel  shown  at  C  than  by  that  at  A  be- 
cause of  the  possibility  of  increasing  the  traverse  feed  per 
revolution  of  the  work.  The  most  advanced  practice,  there- 
fore, is  to  use  a  wide  face  wheel  varying  in  width  from  about 
iy2  to  4  inches  (for  traverse  grinding)  and  a  comparatively 
coarse  feed  and  slow  work  speed.  In  this  way,  the  excess 
material  on  the  diameter  of  the  work  can  be  most  eco- 
nomically removed.  Of  course  in  using  a  wide  face  wheel  it 
is  necessary  that  the  work  be  properly  supported,  and  for 
this  reason  a  liberal  use  of  steadyrests  is  advisable.  In  many 
cases,  the  greater  the  number  of  back-rests  used,  the  greater 
will  be  the  accuracy  and  production. 

There  are  cases  where  the  advantage  of  a  wide  face  wheel 
is  questionable.  Take,  for  instance,  a  small  slender  shaft  14 
inch  diameter  and  12  inches  long  (see  D  Fig.  2)  which  has 
been  hardened.  On  hardened  work  a  harder  bond  wheel  is 
used  than  for  soft  work,  and  consequently  there  is  a  slightly 
greater  pressure  on  the  work  when  grinding  it.  For  this 
reason  it  is  sometimes  advisable  to  cut  down  the  width  of 
the  face  of  the  wheel  in  order  to  reduce  the  wheel  pressure. 
The  practice  with  some  manufacturers  is  to  use  an  elastic 
wheel  about  %  inch  face  for  both  roughing  and  finishing  cuts, 
using  a  softer  bond  wheel  for  roughing  than  for  finishing. 
In  addition  to  this,  the  work  must  also  be  rigidly  supported 
by  means  of  steadyrests,  and  light  cuts  with  rough  traverse 
feeds  and  high  work  speeds  are  used.  There 
are  cases,  however,  when  a  slender  shaft  can 
be  ground  with  a  comparatively  wide  face 
wheel,  but  this  is  recommended  more  for 
the  grinding  of  soft  work  than  for  hardened 
work.  Practice  differs  to  some  extent  in  the 
grinding  of  small  slender  shafts,  depending 
on  the  condition  of  the  work  and  the  finish 
desired.  On  machine  tool  work  where  a 
shaft  is  to  be  held  to  close  limits,  great  care 
is  exercised  both  in  roughing  and  finishing, 
in  order  to  get  the  desired  results. 

In  "straight-in"  grinding  still  another 
condition  is  presented  which  governs  the 
width  of  the  face  of  the  wheel,  as  shown  at 
E  in  Fig.  2.  Here  the  wheel  must  be  of  a 
width  slightly  greater  than  the  length  of  the 
portion  to  be  ground,  because  it  is  fed 
straight  in  on  the  work  without  any  lateral 
traverse.     The  usual  practice  is  to  have  the 


Marfiinery 


866 


MACHINERY 


July,  1915 


TABLE  n.     GRINDING  WHEEL,  SPEEDS 

Surface  Speed  of  Grinding  Wheel  in  Feet  per  Minute                | 

Diam.  ' 
of 

Wheel 

in 
Inches 

4000 

4500  1  SCOO 

5500        6000    1    6500 

7000 

7500        8000 

R.  P.  M.  of  Grinding  Wheel 

4 

3««0 

4297 

4775 

6252     6780     6207 

6684 

7162 

7639 

5 

3056 

3438 

3820 

4202      4584 

4966 

5348 

5730 

6112 

6 

?,.')4fi 

2S65 

31  as 

3501      3820 

4138 

4456 

4775 

5093 

218:i 

2455 

2728 

3001      3274 

3547 

3820 

4092 

4365 

B 

1910 

2148 

2387 

2626  ,  2865 

3103 

3342 

3581 

3820 

10 

1528 

1719 

1910 

2101     2292 

2483 

2674 

2865 

3056 

12 

1?,73 

1432 

1592 

1751      1910 

2069 

2228 

2387 

2546 

14 

1091 

1227 

1364 

1500     1637 

1773 

1910 

2046 

2183 

16 

955 

1074 

1194 

1313     1432 

1551 

1671 

1790 

1910 

18 

849 

955 

1061 

1167     1273 

1379 

1485 

1592 

1698 

20 

764 

859 

955 

1050     1146 

1241 

1337 

1432 

1528 

22 

694 

781 

868 

955     1042 

1128 

1215 

1302 

1389 

24 

63T 
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796 

875 

955 

1034 

1114 

1194 

1273 

26 

587 

661 

734 

808 
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1028 
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1175 

28 

646 

614 
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887 
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1091 

80 
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637 

701 

764 

827 

891 
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32 

477 

537 

597 

656 

716 

775 

835 

895 
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34 

449 

505 
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730 

786 

842 
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36 
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477 

631 
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743 
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wheel  anywhere  from   i^    to  1  Inch  wider  than   that  portion 
of  the  work  covered  by  it. 

In  grinding  the  throws  of  crankshafts,  as  shown  at  F  in 
Fig.  2,  the  width  of  face  of  the  wheel  is  governed  by  the  dis- 
tance between  the  cheeks  of  the  crank.  In  this  case  the 
wheel  has  to  be  held  down  to  fairly  accurate  dimensions  as 
regards  width,  and  usually  is  slightly  less  in  width  than 
the  distance  between  the  cheeks,  the  sides  of  the  cheeks  being 
finished  previous  to  grinding  in  an  engine  lathe.  There  are, 
of  course,  other  conditions  met  with  in  cylindrical  grinding 
that  call  for  specified  widths  of  wheel  faces,  but  those  given 
in  the  foregoing  cover  general  practice. 

WTieel  and  Work  Speeds  for  External  Cylindrical  Grinding 

The  recommended  peripheral  speeds  for  wheels  for  ex- 
ternal cylindrical  grinding  vary  from  5000  to  7000  feet  sur- 
face speed  per  minute.  Wheels  softer  than  grade  K  should 
not  be  operated  at  a  speed  above  6000  feet,  whereas  hard 
bond  wheels  can  be  operated  up  to  8000  feet,  although  a  speed 
as  high  as  this  is  not  recommended  for  general  work.  Wheels 
made  from  corundum,  alundum  or  like  abrasives  are  gener- 


ally operated  at  6000  feet  surface  speed,  whereas  wheels  made 
from  carbolite,  crystolon,  carborundum,  etc.,  are  generally 
operated  at  5500  feet  surface  speed. 

The  speed  of  the  wheel,  however,  is  governed  largely  by 
the  character  of  the  work  and  the  machine  on  which  it  is 
being  used.  For  instance,  other  conditions  being  equal,  a 
grinding  machine  of  massive  construction  can  successfully 
use  soft  wheels  and  run  at  lower  speeds  than  a  grinding  ma- 
chine of  a  lighter  type.  The  greater  mass  of  the  heavy  ma- 
chine reduces  vibration  and  makes  the  soft  wheel  work  ef- 
ficiently, where  a  harder  wheel  and  a  higher  speed  would  be 
necessary  to  get  good  results  on  a  lighter  machine.  Table  II 
gives  the  corresponding  revolutions  per  minute  for  grinding 
wheels  from  4  to  36  inches  in  diameter  when  operated  at 
peripheral  speeds  of  4000  to  8000  feet  per  minute. 

The  eflBciency  of  a  grinding  wheel  is  dependent  upon  the 
relative  speeds  of  the  wheel  and  work.  In  order  to  have 
some  constant  to  work  from,  it  is  advisable  to  have  the 
wheel  speed  fixed  and  the  work  speed  varied  until  satisfactory 
results  are  obtained,  assuming  that  the  proper  wheel  for  the 
work  has  been  selected.  After  deciding  upon  the  wheel  and 
wheel  speeds,  the  next  factors  to  take  into  consideration  are 
the  relations  between  the  work  speed  and  side  feed  of  the 
wheel  or  work.  These  factors,  in  turn,  have  a  direct  bearing 
upon  the  wheel  wear.  For  instance:  the  higher  the  work 
speed — other  factors  remaining  the  same — the  greater  the 
wheel  wear;  the  greater  the  depth  of  cut  the  greater  the 
wheel  wear;  and  the  more  the  vibration  the  greater  the  wear 
on  the  wheel. 

At  the  present  stage  of  the  grinding  art  there  are  in  use 
two  general  conditions  or  groups  of  combinations  of  wheel 
speeds,  work  speeds,  feeds,  etc.  The  first  group  includes  soft 
wide  wheels,  slow  wheel  and  work  speeds,  and  greater  side 
traverse  with  a  comparatively  shallow  depth  of  cut,  whereas, 
the  second  includes  narrow  and  hard  wheels,  high  work  and 
wheel  speeds  and  slow  side  traverse  or  fine  feeds.  The  depth 
of  cut  bears  an  inverse  ratio  in  either  case  to  the  traverse 
speed  and  can  be  Increased  without  any  marked  change  of 
results,  provided  the  side  traverse  is  correspondingly  de- 
creased. The  conditions  just  mentioned  refer  more  directly 
to  roughing  out,  and  obtaining  a  commercial  finish.  To  ob- 
tain a  fine  finish,  most  authorities  agree  that  a  higher  work 
.speed  and  finer  traverse  feed  is  desirable,  together  with  the 
use  of  a  finer  grain,  harder  bond  wheel. 

The  question  of  work  speeds  is  therefore  a  broad  one.  In 
the  first  combination  of  conditions  previously  mentioned,  the 


TABLE  III.     ■WORK   SPEEDS    FOR   CYLINDRICAL  GRINDING 
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191.0 

229.0 
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work  speed  is  taken  at  from  5  to  20  feet  surface  speed  per 
minute,  for  roughing  out,  and  25  to  40  feet  surface  speed 
for  finishing,  and  a  traverse  of  from  two-thirds  up  to  the  full 
width  of  the  wheel  per  revolution  of  the  work. 

The  second  combination  calls  for  a  work  speed  of  from 
25  to  60  feet  per  minute  for  roughing  and  60  to  100  feet  for 
finishing,  with  a  side  traverse  of  from  one-quarter  to  one- 
half  the  width  of  the  wheel  per  revolution  of  the  work.  For 
average  work,  the  Brown  &  Sharpe  Mfg.  Co.  recommends  a 
speed  for  roughing  of  from  25  to  65  feet  and  from  10  to  20 
feet  higher  in  all  cases  for  finishing.  Table  III  gives  the 
surface  speeds  of  work  for  various  diameters  ranging  from 
5  to  100  feet  surface  speed  per  minute. 

The  character  of  the  material  being  ground  also  has  a 
considerable  bearing  upon  the  speed  of  the  work,  and  assum- 
ing that  a  satisfactory  wheel  for  the  work  in  each  case  has 
been  selected,  the  surface  speed  for  the  work  can  then  be 
more  easily  determined.  The  work  speeds  given  in  Table  IV 
are  taken  from  general  practice,  and  do  not  cover  special 
conditions,  or  take  into  consideration  the  diameter  of  the 
work,  which  also  is  a  deciding  factor  in  the  selection  of  the 
proper  work  speed  to  use.  The  depth  of  cut  per  traverse  of 
the  wheel  or  work,  as  has  been  previously  mentioned,  varies 
from  0.0005  to  0.003  inch.  For  roughing  out,  the  depth  of 
cut  (on  the  radius  of  the  work)  varies  from  0.0015  to  0.003 
inch,  and  for  finishing,  from  0.0005  to  0.001  inch. 
Methods  of  Preventing'  Chatter 

Chattering  is  generally  attributed  chiefly  to  vibration.  It 
was  not  at  first  recognized  that  chatter  marks  were  caused 
by  the  vibration  of  the  work  itself,  but  the  fault  was  laid  to 
vibration  of  the  machine  and  the  foundation  upon  which  It 
was  placed.  Considerable  time  and  money  was  spent  on 
foundations  before  the  true  cause  of  chatter  was  ascertained. 
It  is  now  a  comparatively  well-known  fact  that  practically 
all  work  that  is  ground  will  vibrate  to  a  greater  or  less  ex- 
tent under  the  cut  of  the  wheel,  regardless  of  the  machine  in 
which  it  is  ground.  Chatter  is  usually  caused  by  the  work 
not  being  properly  supported  and  by  the  use  of  incorrect 
work  speeds.  By  selecting  the  correct  work  speed  and 
properly  supporting  the  work,  it  is  possible  to  grind  cylin- 
drical work  round  and  smooth  and  produce  an  accurate 
surface. 

Chatter  in  the  work  is  sometimes  attributed  to  imperfect 
gearing  in  the  machine,  where  the  machine  is  of  the  gear- 
driven  type.  As  a  rule,  however,  it  will  be  found  that  the 
gearing  is  correct  and  the  marks  are  caused  by  the  vibration 
of  the  work.  It  is  probable  in  some  cases  that  the  driving 
dog  sets  up  vibration  owing  to  the  fact  that  there  is  torsion 
in  the  dog  when   a  heavy  cut  is  taken  and   when  the  work 


is  not  properly  supported.  Chatter  marks  usually  take  the 
form  of  small  flats  that  appear  on  the  surface  of  the  work, 
and  it  is  sometimes  possible  to  locate  the  trouble  from  the 
appearance  of  these  flats.  They  also  assume  in  some  cases 
a  spiral  form  of  coarse  pitch,  which  generally  indicates  that 
the  wheel  is  untrue  or  not  of  homogeneous  structure.  "When 
they  are  of  a  fine  pitch  in  spiral  form,  the  cause  is  generally 
vibration  of  the  wheel  spindle,  which  may  be  either  too 
weak  or  loose  In  its  bearings.  Driving  belts  that  are  of  un- 
equal thickness  may  vibrate  the  wheel  spindle  to  such  an 
extent  as  to  cause  chatter  of  the  work.  Another  method  to 
obviate  chatter  on  large  work  is  to  provide  the  work  with 
larger  center  holes  so  as  to  have  as  large  a  support  as  prac- 
ticable on  the  centers.  Chattering  can  sometimes  be  avoided 
by  giving  particular  attention  to  the  relation  of  the  wheel 
and  the  work  speed,  by  having  these  speeds  so  adjusted  that 
the  wheel  will  not  have  a  tendency  to  glaze  but  will  at  all 
times  be  free  cutting. 

Chatter  marks  are  likely  to  develop  in  the  grinding  of 
crankshafts  or  other  work  that  is  of  irregular  shape  or  ec- 
centric at  various  portions  along  its  length.  This  is  due  to 
the  eccentricity  of  the  revolving  mass,  throwing  the  work  out 
of  balance  and  causing  vibration.  One  way  to  avoid  this  is 
to  reduce  the  speed  of  the  work,  but  the  most  satisfactory 
way  is  to  balance  the  work  properly  so  as  to  reduce  the  vibra- 
tion to  a  minimum.  Assuming  that  the  grinding  machine  is 
in  perfect  running  condition,  and  that  the  wheel  is  perfectly 
balanced  and  properly  dressed,  if  chatter  marks  develop  it  is 
a  sure  indication  that  the  work  is  improperly  supported. 
Therefore,  one  of  the  best  ways  of  overcoming  chatter  is  to 
support  the  work  properly  by  means  of  steadyrests.  There  is 
practically  no  job  of  cylindrical  grinding  of  any  length  where 
a  steadyrest  is  not  an  advantage,  no  matter  how  heavy  the 
piece  of  work  or  of  what  shape  or  length.  A  steadyrest  is 
always  an  advantage  and  will  increase  production  if  used 
with  a  correct  speed  of  wheel  and  work.  The  combination  of 
proper  steadyrest  and  slow  work  speed  is  one  of  the  best 
ways  of  overcoming  chatter  and  securing  a  good  finish  on 
accurate  work. 

Different  Types  of  Steadyrests 

Steadyrests  properly  applied  will,  in  most  cases,  obviate 
chatter  marks  on  the  work.  There  are  some  classes  of  work, 
of  course,  for  which  a  steadyrest  is  of  very  little  advantage, 
but  on  long  slender  work  a  steadyrest  is  necessary  to  reduce 
vibration  and  enable  accurate  work  to  be  turned  out  rapidly. 
The  type  of  steadyrest  to  use  depends  largely  on  the  char- 
acter of  the  work,  type  of  machine,  and  to  a  certain  extent  on 
personal  preference.  Most  authorities  on  this  subject,  how- 
ever, advocate  the  use  of  spring  steadyrests  for  light  slender 


TABLE  IV.    WORK  SPEEDS  FOR  ROUGH-  AND  FINISH-GRINDING  VARIOUS  MATERIALS 

Work  speeds  based  on  6000  feet  surface  speed  for  Alundum,  Aloxite  and  Corundum  wheels,  and  5500  feet 
for  Carbolite,  Carborundum  and  Crystolon  Wheels 


Material 

Abrasive 

Process  of 
Manufacture 

Grain 

Grade 

Surface  Speed  of  Work 
in  Feet  per  Minute 

Roughing 

Finishing 

Aluminum  (Cast) 
Brass  or  Bronze  (Cast) 

Iron  (Cast) 

Steel- Alloy,  Heat- 
treated 

Steel  0. 20  to  0. 50  Per  Cent 
Carbon  (Soft) 

Steel  0.20  toO. 50  Percent 
Carbon  (Hardened) 

Carbolite, 
Carborundum 
or  Crystolon 

Corundimi, 
Carborundum 
or  Crystolon 

Carbolite, 
Carborundum 
or  Crystolon 

No.  38  Alundum 

No.  58  Corundum 

Aloxite 

No.  38  Alimdum 

No.  58  Corundum 

Aloxite 

Alundum, 
Corundum 
or  Aloxite 

Elastic 
Vitrified 
Vitrified 
Vitrified 
Vitrified 
Vitrified 

36  to  40 
24  to  30 

40  to  46 

I        24  Comb. 
40 

[    24  to  36  Comb. 

m 

1  « 

30 

2  E  to  2J  E 
2 
4 

M  to  N 

LtoM 

P 

K  to  M 

LtoN 
L  to  M 

LtoM 
MtoO 

K 
P 

60  to  TO 
60  to  70 
50  to  55 
20  to  25 
25  to  30 
30  to  35 

60  to  70 
60  to  70 
50  to  55 
30  to  40 
40  to  45 
50  to  55 
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Fig.   7.     StatioDary  Type  of  Steadyrest  for  Use  on   All  Sizes  of  Laadis 
Plain  and  Universal  Grinding  Machines 

work,  and  rigid  rests  for  heavy  work.  Practically  all  spring 
steadyrests,  however,  are  capable  of  being  locked,  so  that  they 
are  rigid  enough  in  most  cases  to  be  applied  to  both  heavy 
and  light  work. 

Spring-  Steadyrests  of  Plain  and  Universal  Types 

One  of  the  simplest  types  of  steadyrests  is  shown  in  Fig.  3. 
This  is  called  a  plain  steadyrest,  and  is  only  used  where  the 
work  can  be  more  conveniently  ground  with  a  slight  ad- 
ditional support.  It  is  not  universally  adjust- 
able and  consequently  its  range  is  limited.  In 
steadyrests  of  this  kind,  shoes  of  both  metal  and 
wood  are  used;  for  hardened  work,  as  a  rule, 
shoes  made  from  bronze  are  found  to  give  the 
best  results.  The  shoes  are  shaped  to  suit  the 
work,  and  usually,  instead  of  having  a  bevel  as 
shown,  the  surface  is  curved  to  fit  the  diameter 
of  the  work  being  ground.  When  only  a  few 
pieces  of  one  size  are  being  turned  out,  however, 
the  shoes  for  steadyrests  of  this  type  are  gener- 
ally made  from  wood  because  they  can  be  more 
easily  made  and  fitted  than  metal  shoes. 

A  steadyrest  of  the  universal  type  adapted  for 
use  on  the  No.  1  Brown  &  Sharpe  universal 
grinding  machine  is  shown  in  Fig.  4.  This 
steadyrest  is  universal  in  all  its  movements,  and 
capable  of  very  delicate  adjustment.  The  solid 
shoe  used  in  this  rest  Is  generally  made  of  bronze 
and  a  different  size  Is  required  for  each  varia- 
tion in  diameter  of  the  work.  This  type  of  rest 
la  particularly  adapted  to  work  requiring  a  high 
degree  of  accuracy,  and  especially  for  shafts  that 
are  keyseated  or  under  1  Inch  in  diameter.  Its 
use  is  recommended  where  a  large  volume  of 
work  of  one  diameter  is  to  be  done.  The  same  steadyrest, 
however,  with  adjustable  shoes  can  be  used  for  work  on 
which  a  few  pieces  only  are  required. 

The  method  of  operating  this  steadyrest  is  as  follows: 
First,  select  a  shoe  of  the  size  of  the  work  being  ground,  and 
hook  the  trunnion  a  In  the  V-support  b.  Then  turn  screw  c 
back  far  enough  to  allow  the  shoe  to  clear  the  work,  and 
loosen  nut  d  to  relieve  the  pressure  on  spring  e.  Then  turn 
back  screw  /.  Next  turn  screw  g  forward  until  a  light  pressure 
is  given  to  spring  h. 

Screw  c  should  now  be  turned  forward  and  If  spring  e  Is 
wholly  relieved  and  screw  /  Is  back  far  enough,  the  shoe  will 
come  In  contact  with  the  work  at  both  points  A  and  H.  A 
Blight  pressure  should  now  be  exerted  on  trunnion  i  to  hold 
the  shoe  In  contact  with  the  work,  and  screw  /  should  be 
carefully  tightened,  noting  the  slightest  touch  of  the  end  of 
the  screw  against  the  stop  so  that  none  of  the  parts  will  be 
moved.  With  this  screw  still  In  contact  with  the  stop,  the 
shoe  should  bear  equally  nt  both  points  A  and  B.  Nut  d 
should   then   be  tightened   to   Inrrease   the   pressure   on    spring 


e.  The  combined  pressure  on  springs  e  and  h  should  be  just 
sufficient  to  resist  the  pressure  of  the  wheel  when  taking  the 
last  cut  on  the  work  and  to  prevent  vibration  of  the  work 
under  any  cut  that  it  may  be  desired  to  take.  After  the 
proper  adjustments  have  been  made,  clamping  screw  ;  should 
be  tightened  to  prevent  screw  c  from  loosening. 

The  next  step  is  to  grind  a  trial  piece  of  work;  at  this  time 
screw  c  is  moved  to  maintain  the  contact  of  the  shoe  with 
the  work,  and  screw  /  is  adjusted  to  preserve  the  relative  di- 
ameters at  the  various  points.  As  the  work  approaches  the 
finished  size,  it  should  be  measured  where  the  different  steady- 
rests contact  with  it  after  each  cut.  After  the  trial  piece  Is 
finished  with  the  diameters  alike  at  all  points,  the  shoe 
should  bear  equally  at  points  A  and  B  and  the  sliding  nut  k 
should  rest  against  the  shoulder.  The  parts  should  now  be 
left  in  this  relation  and  another  piece  of  work  ground,  ad- 
justing the  screw  c  only  as  the  shoe  wears  and  screw  /  for 
slight  changes  of  the  diameter.  The  effect  of  this  adjustment 
should  be  noted  on  the  work  by  the  sparks  from  the  wheel. 

With  the  various  screws  properly  adjusted,  the  springs  of 
this  steadyrest  cannot  push  the  work  beyond  the  required 
size.  When  the  work  is  finished  to  size,  nut  k  and  screw  / 
should  rest  against  the  shoulder  and  stop,  respectively,  so 
that  further  pressure  of  the  springs  is  impossible.  The  shoe 
and  wheel  will  then  be  left  in  the  proper  position  for  sizing 
duplicate  pieces.  It  is  necessary,  however,  to  get  the  relative 
pressures  of  springs  e  and  h  correct.  When  unground  work 
is  placed  on  the  centers  of  the  machine  and  in  the  shoe  bear- 
ings, the  nut  fc  and  screw  /  will  be  forced  away  from  the 
shoulder  and  stop,  thus  compressing  the  springs  e  and  h. 
Should   the  shoe  bear  unequally  at  points  A  and  B.  tighten 


adapted 

screw  (i  to  increase  the  pressure  at  .1.  and  screw  g  to  increase 
the  pressure  at  U.  The  combined  pressure  of  springs  c  and 
h,  however,  should  not  be  greater  than  is  necessary  to  sup- 
port the  work,  as  long,  slender  work,  although  of  uniform 
diameter,  may  not  be  straight  when  released  from  the  shoes 
unless  some  allowance  Is  made  for  the  elasticity  of  the  ma- 
terial. When  adjustable  bronze  shoes  are  used  to  support 
pieces  of  various  diameters,  first  loosen  the  screw  which 
clamps  the  lower  hearing  shoe,  and  adjust  It  until  the  work 
bears  centrally  on  both  shoe  surfaces,  then  retighten  the 
set-screw. 

Solid  Type  of  Stendyresta 
The  steadyrest  shown  in  Fig.  5  is  known  as  the  solid  type 
of  stead.vrest  and  is  used  wherever  possible  on  Norton  6-inch 
and  lOlnch  machines.  It  Is  particularly  adapted  for  carrying 
hardened  and  ground  work-shoes  and  Is  used  especially  where 
exact  duplication  of  work  Is  required,  say  to  limits  of  0.0005 
Inch.  For  the  6-Inch  machine,  this  steadyrest  has  a  range  of 
from  H  to  2%  Inches  In  diameter,  and  for  the  10-Inch  machine 
from    I4    to  4   Inches   In  diameter      Hardened   work-shoes  are 
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used  only  when  the  work  is  standard,  that  is,  where  a  num- 
ber of  pieces  of  the  same  size  are  being  made,  but  tor  jobbing 
work  wooden  shoes  are  used  in  place  of  the  hardened  ones. 

In  applying  the  solid  type  of  steadyrest,  the  shoe  should  be 
brought  up  firmly  against  the  work  while  in  the  rough, 
whether  the  work  be  out  of  round  or  not.  Grinding  machine 
operators,  as  a  rule,  hesitate  to  do  this  because  they  see  the 
shaft  sprung  out  of  line  and  wabbling  back  and  forth.  The 
irregularity  of  contour,  however,  which  causes  displacement, 
does  not  appreciably  affect  the  final  accuracy  of  the  ground 
part.  The  reason  for  this  is  that  as  the  roughness  is  re- 
moved the  lateral  displacement  becomes  less  and  less  and 
finally  disappears  altogether  when  the  work  is  true.  Then 
the  steadyrests  that  support  the  work  longitudinally  may  be 
adjusted  for  the  finish-grinding. 

The  method  of  applying  and  operating  the  steadyrest  shown 
In  Fig.  5  is  as  follows:  The  adjustable  support  A  can  be 
raised,  lowered  or  moved  longitudinally,  and  the  body  B  is 
quickly  clamped  on  the  machine  with  clamps  C  and  thumb- 
nut  D.  The  cover  E  is  held  in  place  by  a  thumb-screw  F, 
and  when  this  screw  is  released  can  be  swung  on  a  pivot  to 
permit  the  removal  of  the  adjustable  support  A.  The  work- 
shoe  is  hardened  and  ground  to  size,  this  shoe  being  quickly 
put  in  place  or  removed  from  the  holder  G  by  means  of  a 
screw  H.  It  has  a  bearing  in  the  holder  on  three  points,  thus 
insuring  rigidity. 

The  vertical  adjustment  of  the  shoe  is  secured  through 
knob  /  and  the  horizontal  or  back-and-forth  adjustment 
through  screw  J.  The  roll  K  moves  freely  on  the  resting  sur- 
face of  the  work-table  and  allows  free  horizontal  motion  of 
work  that  is  not  true  and  straight  before  grinding.  The  knob 
L  is  used  to  clamp  the  screw  J  when  necessary.  The  adjust- 
able stop  M  is  threaded  onto  the  screw  J  and  allows  free 
motion  until  the  correct  size  is  obtained  on  the  first  of  a  num- 
ber of  duplicate  pieces  that  are  to  be  ground.  Then  stop  M 
is  made  fast  to  the  screw  J  by  clamping  screw  N.  The  screw 
J  can  then  be  turned  back  to  allow  an  unground  piece  of  work 
to  be  placed  on  the  centers  and  ground.  This  screw  is  then 
adjusted  from  time  to  time  as  the  grinding  proceeds  until  the 
stop-screw  is  reached,  which  limits  further  motion  of  the 
work  supports  and  gives  accurate  duplication  of  work;  the 
stop-screw  (not  shown)  in  stop  M  also  allows  delicate  adjust- 
ment for  the  exact  size  of  work  to  be  obtained.  Stop-screw 
0  serves  the  same  purpose  for  the  vertical  adjustment  of  the 
rest,  coming  in  contact  with  stop  P.  The  clamping  screw  R 
fastens  the  stop  firmly  to  the  shoulder  on  knob  1.  Wooden 
work-shoes  can  be  used  in  this  steadyrest  instead  of  hardened 
shoes  where  only  a  small  number  of  pieces  are  to  be  ground. 

The  steadyrest  shown  in  Fig.  6  is  also  of  the  solid  type,  and 
is  used  on  Norton  14-,  IS-,  and  20-inch  machines,  each  rest 
being  supplied  with  a  set  of  four  hard  wooden  blocks,  two 
on  the  horizontal  support  and  two  on  the  angular  or  vertical 
supports.    This  steadyrest  is  fastened  to  the  machine  in  the 


same  manner  as  that  shown  in  Fig.  5,  but  the  method  of  ad- 
justing the  supporting  shoes  is  somewhat  different.  In  this 
case  the  horizontal  supports  are  not  adjustable  up  or  down 
from  the  center  of  the  work,  but  of  course  can  be  adjusted 
back  and  forth,  and  are  held  in  place  by  means  of  a  toe 
clamp.  The  vertical  shoes  are  adjusted  in  a  similar  manner 
to  that  shown  in  Fig.  5,  and  are  controlled  by  the  screw  A 
provided  with  a  locking  nut  B.  The  angle  on  the  lower  shoe 
is  changed  for  different  diameters  of  work,  as  will  be  de- 
scribed in  connection  with  the  diagram  illustrating  different 
types  of  work-shoes.  This  type  of  steadyrest,  as  will  be  de- 
scribed later,  is  also  provided  with  shoes  made  from  different 
materials.  For  large-diameter  work,  the  lower  shoes  are 
made  of  cast  iron  instead  of  wood.  This  type  of  steadyrest 
is  never  used  to  support  work  of  a  long  slender  nature,  but 
is  used  chiefly  for  large-diameter  work,  the  wooden  shoes 
being  used  for  work  up  to  about  4  inches  diameter  and  the 
iron  shoes  for  work  of  larger  diameter  than  this,  up  to  the 
full  capacity  of  the  machine. 

The  steadyrest  shown  in  Fig.  7  is  also  of  the  stationary 
type,  but  is  constructed  somewhat  differently  from  those  just 
described.  This  steadyrest  is  adapted  to  the  Landis  plain 
and  universal  grinding  machines,  and  the  two  work-support- 
ing shoes  are  operated  independently.  The  horizontal  shoe 
is  carried  in  a  plunger  that  is  kept  outward  by  means  of  a 
spring  B  and  is  backed  up  by  an  adjusting  screw  C.  The  ten- 
sion of  the  spring  is  adjusted  by  means  of  screw  D.  Plunger 
E  can  be  clamped  rigidly  in  any  position  by  means  of  the 
clamping  screw  F.  The  lower  work-shoe  support  G  is  actu- 
ated by  the  adjusting  screw  H,  which  is  operated  to  keep  the 
work-shoe  in  contact  with  the  work  as  the  diameter  of  the 
latter  is  reduced  by  the  grinding  wheel.  Where  hardened 
work  or  large  quantities  of  any  particular  part  are  being 
ground,  the  wooden  blocks  can  be  replaced  by  bronze  or 
hardened  steel  blocks,  depending  on  the  number  of  pieces  to 
be  turned  out. 

Combination  Plain  and  Rig-id  Steadyrest 

Fig.  S  shows  a  combination  plain  and  rigid  steadyrest  that 
is  applied  to  the  Brown  &  Sharpe  plain  grinding  machines. 
This  rest  is  especially  adapted  for  supporting  large  heavy 
work.  The  upper  member  of  the  steadyrest  is  similar  to  the 
one  shown  in  Fig.  4,  and  the  horizontal  shoe  A  is  operated  in 
a  similar  manner.  The  lower  steadyrest  shoe  is  operated  by 
means  of  plunger  screw  B,  in  the  manner  shown  more  clearly 
in  the  sectional  view  to  the  right.  Here  it  will  be  seen  that 
screw  B  draws  a  tapered  block  C  back  and  forth  in  a  slot  in 
screw  D.  Screw  D  also  serves  as  a  pivot  upon  which  adjust- 
able shoe  E  can  be  used  for  elevating  above  the  range  ob- 
tained with  the  adjustable  wedge.  As  the  diameter  of  the 
work  is  reduced,  therefore,  knob  F  is  adjusted,  the  other  sup- 
port being  taken  care  of  by  the  spring  or  self-adjusting  mem- 
ber of  the  steadyrest.  Various  types  of  shoes  are  provided 
with  this  steadyrest  as  shown  at  H  and  /.  H  shows  one  for 
comparatively  small-diameter  work,  whereas  /  shows  one 
adapted  to  large-diameter  work. 

Adjustable  Steadyrest  working-  on  the  Wedge  Principle 

The  steadyrest  shown  in  Fig.  9  which  is  adapted  to  the 
Pratt  &  Whitney  plain  grinding  machine  is  of  such  construc- 
tion that  the  work-shoe  automatically  follows  up  and  supports 
the  work  as  the  grinding  progresses.  The  proper  relation  be- 
tween the  work  and  shoe  is  maintained  by  the  downward 
movement  of  the  lever  A,  which  raises  the  shoe-holder  D  and 
the  shoe  as  the  work  is  reduced  in  diameter.  This  downward 
movement  of  lever  A  causes  roll  B  to  advance  along  its  path, 
which  has  sufficient  inclination  to  permit  the  back  pressure 
being  taken  by  the  roll  without  slipping.  The  pressure  is 
governed  by  adjustable  weights  on  lever  A,  which  are  held  in 
place  by  thumb-screws.  When  the  work  has  been  reduced  to 
the  required  diameter,  the  shoe  is  withdrawn  by  returning 
roll  B  to  its  original  position  and  raising  lever  A  to  its  upper 
position,  where  it  is  held  by  catch  C.  Both  radial  and 
vertical  adjustments  are  provided  by  means  of  adjusting 
screws,  and  the  bracket  can  be  removed  from  the  table  by  a 
slight  inward  pressure  on  the  eccentric  binding  clamp. 
Follow  Type  of  Steadyrest 

Fig.  10  shows  a  follow  type  of  steadyrest  which  is  applied 
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to  the  No.  10  Brown  &  Sharpe  plain  grinding  machine.  This 
rest  remains  directly  in  front  of  the  grinding  wheel,  and  sup- 
ports the  work  as  it  is  traversed  past  it.  The  bracket  A  in 
which  the  steadyrest  shoe  is  supported  is  clamped  to  the 
wheel-slide  and  consequently  has  no  movement  relative  to  the 
work.  The  work-shoe  B  is  generally  made  with  a  concave  or 
vee  face  to  suit  the  work,  and  the  pressure  of  the  shoe  is 
directed  to  hold  the  work  up  to  the  wheel.  This  shoe  Is 
adjustable  by  means  of  screw  C  and  is  not  spring-controlled. 
This  type  of  steadyrest  can  be  used  to  advantage  for  grinding 
long  slender  work,  which  must  be  brought  to  accurate 
dimensions. 

Use  and  Location  of  Steadyrests 
Practically  all  grinding  authorities  agree  on  the  fact  that 
the  more  steadyrests  used  the  greater  will  be  the  production ; 
also  that  there  is  rarely  a  case  where  the  work  can  be  ground 
to  good  advantage  without  the  use  of  steadyrests.  While 
this  may  be  true  as  a  general  statement,  grinding  machine 
operators  have  not  always  followed  the  advice  given,  and  only 
use  steadyrests  where  they  cannot  possibly  do  without  them. 
On  work,  say,  which  Is  l^A  inch  in  diameter  by  4  inches  long, 
it  is  doubtful  If  much  would  be  gained  by  using  a  steady- 
rest, but  where  the  work  is  say  3  feet  long  and  1  inch  in 
diameter,  it  would  be  practically  impossible  to  grind  it 
straight  and  true  without  a  steadyrest.  Therefore  the  num- 
ber of  steadyrests  to  use  depends  largely  on  the  diameter 
and  length  of  the  work.  No  hard  and  fast  rule  can  be  laid 
down  for  the  number  of  steadyrests  to  be  used  on  any  par- 
ticular part,  because  this  depends  largely  on  the  shape, 
diameter  and  length  of  the  work.     Usually,  however,  steady- 

TABLE  V.    MINIMUM  NUMBER  OF  STEADYRESTS  REQUIRED 
FOR  SUPPORTING  PLAIN  CYLINDRICAL  WORK 


tE 
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—    STEADYREST  SH0C6 


O" 


A-9PACINQ  OF  STEADYREST  SHOES  AND  VARIES  FROM  5  TO  36   INCHES 
DEPENDINQ  UPON  THE  DIAMETER  OF  THE  WORK 


Length  of  Work  in  Inche 


Work 

in 
Inches 


1218       2430364248 


Number  of  Steadyrests 


|toH'l'2'8'4        6        7        8 

}t<>     i;  1        2        8        4        6        6 

1  to  1  i  1  2  2  8  4  6 
U  to    1  i  1        1        2.28       4 

2  to  2  i  .  .  1  1  2  2  18 
2i  to  2 1  . .  . .  11  2  9  2 
8    to  8 1  1    '    1    I    1    !    2       9 

4  to  41  ..   I   ..      ..       1        112 

5  to  .IJ  ....      ..       1        1        11 

«    to  7}       1        111 

8    to   «1       1    !    1 

10    to  12  1 


7 

6 

4 

7 

8 

6 

fl 

8 

5 

5 

2 

4 

a 

8 

8 

4 

9 

8 

8 

1 

2 

a 

1 

9 

2 

1 

1 

2 
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rests  are  located  about  6  inches  apart  on  work  about  1  inch 
in  diameter;  the  greater  the  diameter,  the  less  the  number 
of  steadyrests  and  the  greater  the  distances  between  them. 
Table  V  gives  the  spacing  of  steadyrests  as  recommended 
by  the  Landis  Tool  Co.  for  work  varying  in  diameter  from 
\i2  to  12  inches  and  in  length  from  6  inches  to  84  inches. 

This  table  applies  particularly  to  straight  plain  work.  In 
the  case  of  such  pieces  as  armature  shafts  and  similar  work, 
where  there  are  a  number  of  sizes  or  diameters  on  the  same 
piece,  the  piece  is  more  rigrld  in  the  center  on  account  of  hav- 
ing a  larger  diameter  at  this  point,  so  that  the  spacing  of 
the  steadyrests  is  dependent  largely  on  the  judgment  of  the 
operator.  For  instance,  in  case  the  piece  should  be  of  a  cer- 
tain length  and  certain  size  at  the  ends  and  much  larger  in 
the  center,  it  might  be  sufficiently  rigid  to  make  the  use  of  a 
steadyrest  unnecessary.  If,  on  the  other  hand,  the  work  was 
of  the  same  diameter  along  its  entire  length,  it  probably 
would  be  necessary  to  use  one  or  several  steadyrests  in  order 
to  support  it  rigidly.  In  general,  the  number  of  steadyrests 
to  be  used  should  be  governed  largely  by  the  smallest  di- 
ameter of  the  work  being  ground,  especially  if  the  smallest 
diameter  is  located  next  to  either  the  headstock  or  tailstock 
centers.  Of  course  the  point  on  which  the  grinding  is  being 
done  also  has  a  considerable  bearing  on  the  position  and 
number  of  steadyrests  used.  In  the  following  examples  of 
plain  cylindrical  traverse  grinding,  the  steadyrests  used  on 
each  job  have  been  indicated,  and  from  this  it  will  be  possi- 
ble to  draw  conclusions  as  to  where  steadyrests  should  be 
used  and  the  number  required  for  various  classes  of  work. 

Fig.  11  shows  a  good  application  of  steadyrests  and  indi- 
cates just   about   how  these  should  be  located   in   relation   to 


Fiff.    11.     ApplicatioD   of   Brown   &   ShArpe   Combination   FUua  and 
Ritid  Typo  of  Stoadyroat 

the  work.  This  particular  shaft  Is  smaller  on  both  ends 
than  it  is  in  the  center.  It  is  1  inch  diameter  at  the  center, 
%  inch  diameter  at  each  end.  and  48  9/16  Inches  long  over- 
all. One  end  is  turned  small  for  5  inches  and  the  other  for 
9%  inches.  On  this  job  five  steadyrests  are  used.  The  type 
of  shoe  used  is  that  known  as  a  solid  shoe,  and  the  steady- 
rests are  the  Brown  &  Sharpe  combination  plain  and  rigid 
type. 

Steadyrest  Work-shoes 

The  work-shoes  used  in  steadyrests  are  made  from  hardened 
steel,  cast  iron,  bronze,  and  various  kinds  of  wood.  B}ach 
material  has  some  particular  advantage  on  certain  classes 
of  work,  and  In  the  following  an  endeavor  w^lU  be  made  to 
cover  briefly  some  of  the  principal  uses  for  the  different 
typos  of  work-shoes.  A  In  Fig.  12  shows  the  simplest  type  of 
shoe,  where  only  one  Is  used.  As  a  rule,  this  shoe  is  mado 
from  wood-  generally  hard  maple  or  hickory.  When  the 
work  Is  comparatively  heavy,  however,  a  wooden  shoe  is  not 
recommended,  and  as  a  rule  soft  metal  shoes  are  used  In 
stead.  The  wooden  shoes,  of  course,  have  the  advantage  of 
being  more  readily  adapted  to  the  work  than  a  metal  one,  and 
where  only  a  tew  pieces  are  being  ground  a  wooden  shoe  Is 
recommended. 

At  B  In  Fig.  12  Is  shown  another  application  of  steadyrest 
shoes  In  which  two  shoes  made  from  hard  wood,  either  maple 
or  hickory,  are  used.  The  best  form  of  shoe  for  cylindrical 
grinding   I-'   that    which   forms  two  segments  of  an   arc,  and 
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covers  about  half  the 
circumference  of  the 
work  being  ground. 
Wood,  of  course,  is  the 
best  material  for  a 
shoe  of  this  kind;  first 
because  of  its  cheap- 
ness and  second  be- 
cause of  the  facility 
with  which  it  can  be 
adapted  to  conform  to 
the  shape  of  the  work. 
A  shoe  of  the  type 
shown  at  B  in  Pig.  12 
should  have  two  move- 
ments— one  horizontal 
and  one  vertical.  In 
this  illustration  a  key- 
way  is  shown  in  the 
work,  which  brings  up 
a  point  regarding  the 
amount  of  bearing  sur- 
face of  the  shoe  on  the 
work.  This  should 
never  be  less  in  width. 


Fig.    12.     Different  Types  of  Steadyrests  used  and  theix  Application 


of  course,  than  any  slot  that  is  in  the  work.  In  applying  the 
shoes  to  the  work,  the  lower  shoe  should  be  placed  as  near 
the  wheel  as  possible  and  the  upper  one  on  the  center  line  as 
shown  in  the  illustration. 

Still  another  application  of  wooden  shoes  is  shown  at  C 
In  Fig.  12.  These  shoes  are  for  use  in  the  rigid  type  of  steady- 
rest  and  the  angle  is  changed  according  to  the  diameter  of 
the  work,  as  given  in  the  following  table.  Hard  maple  shoes 
are  used  for  supporting  work  from  1  inch  up  to  4  inches  in 
diameter,  but  on  work  larger  than  this,  and  up  to  8  inches  in 
diameter,  as  shown  at  D,  the  lower  shoe  is  usually  made  of 
bronze  and  is  held  in  a  special  cast-iron  holder  6. 

Diameter  of  Work.  Angle  a 

Inches  Degrees 

1  to  3%  80 

31/2  to  4  80 

4  to  5  80 

5  to  6  80 

6  to  8  80 
E  in  Fig.  12  shows  another  type  of  work-holding  shoe  which 

is  used  in  the  solid  type  of  steadyrest  and  made  from  steel 
hardened  and  ground  to  size.  This  shoe  is  quickly  put  in 
place  or  removed  from  the  holder  and  is  clamped  by  a  screw. 
It  is  recommended  for  use  on  duplicate  work  where  a  large 
number  of  pieces  of  one  diameter  are  to  be  ground,  and  is  of 
particular  advantage  on  hardened  work. 
A    shoe    differing    but    slightly    in    construction    from    that 


Angle 

(3 

Deg. 

Mlt 

77 

30 

62 

30 

47 

00 

58 

00 

67 

30 

shown  at  E  is  shown 
at  F.  This  type  of 
shoe  is  used  in  the 
production  of  small- 
diameter  work  on 
large  size  machines. 
It  is  made  from  a 
hardened  and  ground 
steel,  and  is  applied  to 
the  work  as  shown  in 
the  illustration.  This 
type  of  shoe  is  also 
recommended  for  hard- 
ened work  and  for 
work  that  must  be 
turned  out  in  large 
quantities. 

Still  another  type  of 
shoe  is  shown  at  G  in 
Fig.  12.  This  shoe  is 
generally  adapted  for 
a  spring  steadyrest,  is 
made  from  bronze, 
and  a  different  size 
shoe  has  to  be  pro- 
vided for  each  variation  in  the  diameter  of  the  work.  It  is 
particularly  adapted  for  work  requiring  a  fine  degree  of  ac- 
curacy and  for  shafts  that  are  keyseated,  and,  in  fact,  for  all 
work  under  1  inch  in  diameter.  Its  use  is  strongly  recom- 
mended where  a  large  amount  of  work  of  one  diameter  is  to 
be  ground. 

The  steadyrest  shoes  shown  at  S  are  generally  used  in  a 
spring  type  of  steadyrest,  and  are  known  as  the  adjustable 
type.  The  lower  shoe  c  is  adjustable  along  the  bar  d  to  ac- 
commodate various  diameters  of  work.  These  shoes  are  made 
from  bronze  and  are  used  where  only  a  small  number  of 
pieces  of  one  size  are  being  turned  out. 

On  work  of  large  diameter,  where  the  ordinary  spring  rest 
is  not  sufficiently  rigid  to  support  it,  the  application  of  work- 
shoes  as  shown  at  I  in  Fig.  12  is  recommended.  In  this  illus- 
tration, it  will  be  noticed  that  two  shoes  are  used  to  support 
the  work  against  the  thrust  of  the  wheel.  The  horizontal 
shoe  can,  if  necessary,  be  spring-operated  or  rigid,  whereas 
the  entire  weight  of  the  work  is  supported  on  an  adjustable 
solid  shoe,  mounted  in  a  holder  and  capable  of  adjustment  in 
an  inclined  plane.  In  this  way  a  great  part  of  the  weight  of 
the  work  is  taken  off  the  centers  of  the  machine  and  carried 
by  the  lower  shoe,  the  other  shoe  additionally  supporting  the 
work  against  the  thrust  of  the  wheel  and  eliminating  chatter 
and  vibration. 

As  previously  mentioned,  the  type   of  work-shoes  used  de- 
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Fig.    13.     Application   of  Water   Nozzles  to  Cylindrical   Grinding  Kachin 
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pends  largely  on  the  requirements  of  the  work,  its  diameter 
and  the  number  of  pieces  turned  out.  When  only  a  few 
pieces  of  work  of  a  certain  size  are  to  be  turned  out,  wooden 
shoes  made  from  either  hickory  or  hard  maple  are  recom- 
mended. When  a  large  number  of  pieces  of  small  diameter 
are  being  made,  the  shoes  illustrated  at  E.  F.  and  G  are  recom- 
mended. Where  large-diameter  work  is  to  be  handled,  the 
shoes  illustrated  at  D  and  I  are  recommended. 

Lubricants  for  Cylindrical  Grinding 

The  problem  of  finding  a  suitable  lubricant  to  carry  off  the 

heat    is   probably   more    important   in    grinding    than    in    any 


other  metal  cutting  operation.  The  heat  generated  by  the 
friction  of  the  wheel  on  the  work  does  not  appreciably  affect 
the  wheel,  but  it  distorts  and  injures  the  work,  especially 
when  it  is  hardened.  The  most  common  lubricant  for  grind- 
ing Is  plain  water,  but  as  this  causes  rusting  of  the  machine 
parts,  it  is  advisable  to  mix  certain  ingredients  witli  the  water 
to  overcome  the  tendency  to  corrode.  In  order  to  prevent 
rusting,  just  enough  sal-soda  should  be  used  in  the  water  to 
show  on  tlie  machine  and  the  finished  work  when  dry.  and  as 
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Work:^-Sewlng  machine  shaft,   0.20  per  cent  carbon  steel,   casehardeni-d. 

Operation: — Grinding  entire  length  of  shaft  with  a  Norton  (elastic)  alnndom 
wheel,  grain  36.  grade  5:  12  inches  diameter,  ^  Inch  face;  speed  1910 
R.  P.  M. — 6000  feet  surface  speed;  work  speed,  ronehlng,  218  R.  P. 
M. — 23  feet  surface  speed;  work  speed,  finishing.  306  R.  P.  M. — 34 
feet   surface   speed;    amount   removed    from    diameter.    0.000   Inch. 

Remarks: — Traverse  method  of  grinding  used  at  the  rate  of  30  linear  inches 
per  minute:  roughing  and  finishing  cuts  taken;  shaft  reversed  end  for 
end;  completely  roughed  out  before  finishing;  0.001  Inch  left  on 
diameter  for  finishing;  depth  of  cut,  roughing  0.001  Inch:  0.0006  inch, 
finishing;  put  through  In  lots  of  500;  approximate  number  of  traverses, 
four  roughing,  four  finishing:  handled  fonr  times;  production,  15  per 
hour,  greatly  limited  on  account  of  slendemess  of  work  and  care  exer- 
cised so  as  not  to  remove  casphardened  surface;  for  roughing,  two 
spring  rests  are  used,  and  for  finishing,  a  follow  rest  Is  tised.  (See 
Illustration.)      Machine    used,    No.    11    Brown    ft    Sbarpe    plain    grinding 


a  chine. 


B 
acbine,    0.20  per 


arbon  machinerj  steel. 


Operation: — Rough-  and  finish  grinding  external  diameter;  roughing  with 
a  Carborundum  Co.'s  aloilte  (vitrified)  wheel,  grain  2411,  grade  L; 
IS  inches  diameter,  2  Inch  face;  speed.  1273  R.  P.  M. — 6000  feet 
surface  speed;  for  finishing  with  a  Carborundum  Co. "a  atoxite  (vitrltiedt 
wheel,  grain  40,  grade  M;  18  Inches  diameter,  2  Inch  face;  speed  1167 
R.  P.  M. — &500  feet  surface  speed;  work  speed,  roughing.  M  R.  P.  M. — 
.'>"  feet  surface  speed;  work  speed,  flnlsbtog.  51  R.  P.  M. — 57  feet 
surface  speed,  and  70  R.  P.  M. — 79  feet  surface  speed;  amonnt  re- 
moved   from   diameter,   0.020  inch. 

Remarks: — Traverse  method  of  grinding  used;  for  roughing,  work  Is 
traversed  past  wheel  six  times  at  a  traverse  speed  of  66  linear  InchAa 
per  minute,  bringing  work  down  to  within  0.002  to  O.OOS  inch  of 
finished  diameter;  15  pieces  to  each  truing  of  wheel;  grinding  time, 
11.76  minutes;  for  finishing,  work  Is  traversed  past  wheel  six  times,  five 
traverses  at  66  linear  Inches  per  minute;  last  traverse  at  2.'>  linear 
inches  per  minute,  rotated  at  70  R.  P.  M. — 79  feet  surface  speed: 
four  ptecps  to  each  truing  of  wheel;  actual  grinding  time.  12.12 
minutes:  total  grinding  time,  23.9  minutes;  jnachlne  used,  Norton  plain 
grinding    machine. 
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Fig.    17.     Another   Example    of    Plain    External    Traverse    Grinding     on  Shoulder  Shaft  Work 


Machinery ' 


Work: — Shaft.   0.20  per  cent   carbon  machinery  steel,   not  hardened. 

Operation: — Grinding  four  external  diameters  with  a  Carborundum  Co.'s 
(vitrified)  alozlte  wheel,  grain  401,  grade  M;  14  inches  diameter,  2 
Inch  face;  speed.  1910  R.  P.  M. — 7000  feet  surface  speed;  work  speed. 
ronghing,  172  R,  P.  M. — 50  feet  average  surface  speed;  finishing,  258 
R.  P.  M. — 65  feet  average  surface  speed;  amount  removed  from  di- 
ameter,   from    0.010   to    0.015  Inch. 

Remarks: — Traverse  method  of  grinding  used  at  the  rate  of  120  linear  inches 
per    minute;     roughing    and    finishing     cuts    taken     from     all    diameters 


ground;  0.001  Inch  left  on  all  diameters  for  finishing;  depth  of  cut. 
roughing,  0.001  inch;  0.0005  inch,  finishing;  put  through  in  lots  of  50 
pieces;  production,  7  shafts  per  hour;  greatly  limited  on  account  of 
small  diameter  at  one  end:  taper  bearing  ground  in  separate  setting 
(see  illustration)  and  must  be  concentric  with  other  diameters:  four 
spring  type  Bteadyrests  for  first  setting,  and  three  spring  type  Bteady- 
rests  for  other  settings  (see  illustration);  30  pieces  turned  out  per 
each  truing  of  wheel;  machine  used,  No.  11  Brown  &  Sharpe  plain 
grinding  machine. 


an  extra  precaution,  the  machine  can  be  painted  with  cosmo- 
line,  but  as  a  rule  this  is  not  necessary. 

Grinding  on  a  small  variety  of  work  in  the  tool-room  is 
sometimes  done  dry,  but  for  manufacturing  grinding  opera- 
tions, dry  grinding  is  not  recommended  as  being  satisfactory. 
Work  that  will  grind  smooth  with  water  or  other  cutting 
lubricants  will  often  develop  minute  vibrations  when  grind- 
ing dry.  There  is  apparently  a  rapid  fluctuation  of  tempera- 
ture which  causes  the  work  to  recede  from  and  approach 
toward  the  wheel  very  rapidly,  thus  leaving  a  mottled  or 
rough  surface.  In  order  to  obtain  smooth  and  accurate  work, 
the  water  should  run  upon  the  work  smoothly  and  not  fluctu- 


ate. A  fluctuating  supply  will  sometimes  cause  variation  in 
the  cut  of  the  wheel,  tending  to  mar  the  work,  and  will,  as 
a  rule,  show  a  change  of  sparks. 

As  was  previously  stated,  getting  rid  of  the  heat  is  one  of 
the  diflBcult  problems  encountered  in  grinding,  and  in  order 
to  reduce  the  temperature  of  the  work  while  being  ground, 
as  well  as  to  keep  the  wheel  clean,  various  cutting  compounds 
have  been  devised.  The  aim  in  view,  of  course,  is  to  get  some 
liquid  which  will  have  the  maximum  cooling  effect  on  the 
work  and  at  the  same  time  will  not  rust  or  gum  the  ma- 
chine or  mar  the  surface  of  the  work.  "Aquadag"  is  one  of 
the    compounds    used    with    satisfaction    for    grinding.      The 
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and    proportionately  Larger   in   Diameter   than 
A 

Work: — Shaft.   0.20  per  cent  carbon  machinery  steel,   not  hardened. 

Operation: — Grinding  four  diameters  -with  a  Norton  (vitrified)  alundum 
wheel,  grain  38-36,  grade  L;  14  Incties  diameter,  2  Inch  face;  speed 
1910  R.  P.  M. — 7000  feet  surface  speed  per  minute;  work  speed  for 
roughing,  194  R.  P.  M. — 35  feel  average  surface  speed;  work  speed 
for  finishing— 300  R.  P.  M.— 55  feet  surface  speed;  amount  left  on 
diameters   for  grinding,    0.010   to  0.015  Inch. 

Remarks :— Power  traverse  Is  used  for  grinding  all  diameters  at  the  rate  of 
96  linear  Inches  per  minute:  20  diameters  turned  out  to  each  truing  of 
wheel;  traverse  cut,  0.001  Inch  deep  roughing;  0.0005  inch  deep  finish- 
ing ;  work  put  through  In  lots  of  50  pieces ;  four  steadyreste  of  the 
spring  type  used;  (see  Illustration  for  location);  production,  3  shafts 
finished  complete  per  hour;  machine  used.  No.  11  Brown  &  Sharpe 
plain  grinding  machine. 


These     illustrate     Good 

B 

Work: — Machine    spindle,    "Union"    drawn    steel,    casehardened. 

Operation: — Grinding  seven  external  diameters  with  a  Norton  (vitrified) 
alundom  wheel,  grain  38-46,  grade  K;  14  inches  diameter,  1%  inch 
face;  speed,  1776  R.  P.  M. — 6500  feet  surface  speed;  work  speed, 
roughing,  221  R.  P.  M. — 65  feet  average  surface  speed;  finishing  288 
R.  P.  M. — 85  feet  average  surface  speed;  amount  removed  from  all 
diameters   from  0.015  to  0.025  inch. 

Remarks: — Power  traverse  Is  used  for  grinding  all  diameters  at  the  rate  of 
SO  linear  In. -lies  per  minute;  0.003  to  0.004  inch  Is  left  for  finish- 
grinding;  50  pieces  turned  out  to  each  truing  of  wheel;  put  through 
in  lots  of  50;  production,  50  In  twenty -four  hours;  machine  used.  No. 
11    Brown    &    Sharp*?    plain    grinding    machine. 
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method  of  using  this  mixture  is  to  take  a  No.  10  jar  of 
"Aquadag"  and  mix  it  with  ten  gallons  of  water;  then  add  % 
pound  of  borax  or  sal-soda  to  prevent  the  machine  rusting. 
This  should  be  applied  to  the  work  in  the  same  manner  as 
water. 

The  grinding  of  aluminum  has  always  given  more  or  less 
trouble  because  as  soon  as  the  w^ork  begins  to  heat  the  chips 
cut  out  by  the  wheel  do  not  free  themselves,  but  clog  the 
wheel  and  the  wheel  glazes  rapidly,  producing  an  unsatis- 
factory surface  on  the  work.  Various  lubricating  compounds 
have  been  used  for  grinding  aluminum,  but  a  lubricant  com- 
posed of  equal  parts  of  light  spindle  oil  and  kerosene  has 
been  found  to  give  satisfactory  results.  On  one  particular 
job  of  grinding,  which  was  a  small  spindle  made  from  cast 
macadamite,  practically  every  cutting  lubricant  on  the  mar- 
ket, as  well  as  soap,  soda  and  water,  were  tried  without  satis- 
faction. The  operator  accidentally  dropped  some  spindle  oil 
on  the  work  while  oiling  up  the  machine,  and  when  the  work 
was  ground,  this  part  showed  a  better  finish  than  any  other 
part  of  the  work.  A  mixture  of  spindle  oil  and  kerosene  was 
then  used,  and  the  results  were  all  that  could  be  desired. 

For  form  grinding,  the  Ford  Motor  Co.  uses  soap,  sal-soda, 
lard  oil  and  water.  This  is  made  up  in  the  following  order: 
First,  a  mixture  of  soap  and  lard  oil  of  equal  parts  is  made 
and  boiled.  While  this  is  still  hot  fifteen  parts  of  water  are 
added.  The  water,  previous  to  being  put  in  the  soap  and  lard 
oil  solution,  is  prepared  with  fifteen  parts  of  water  to  one  of 
sal-soda,  and  this  proportion  is  varied  according  to  the  work 
upon  which  the  lubricant  is  to  be  used.  For  form  grinding 
vanadium  steel  drop-forgings,  a  mixture  of  fifteen  parts  of 
water  to  one  of  sal-soda  is  generally  used. 

The  character  and  shape  of  the  work  has  a  considerable 
bearing  on  the  cutting  lubricant  used.  For  instance,  shoulder 
shafts  which  are  not  provided  with  recesses  at  the  shoulders 
require  a  very  thin  lubricant.  The  reason  for  this  is  that 
the  heavier  lubricants  collect  in  a  mass  at  the  shoulders,  and 
thus  make  it  difficult  for  the  operator  to  see  when  the  wheel 
reaches  the  shoulder.  For  work  of  this  character,  a  solution 
of  sal-soda  and  water  has  been   found  most  satisfactory. 

Shape  and  Action  of  'Water  Nozzles  for  Cylindrical  Grinding 

The  application  of  water  or  other  cooling  mediums  to  the 
work  when  grinding  is  a  matter  that  does  not  always  re- 
ceive the  attention  that  it  deserves.  In  rapid  production 
work  in  which  the  same  care  cannot  be  exercised  as  in  tool- 
room grinding,  it  is  necessary  that  every  provision  be  made 
for  eliminating  those  factors  which  tend  to  produce  poor 
work.  One  of  these  factors  is  improper  cooling.  The  first 
nozzles  used  in  connection  with  universal  grinding  machines 
were  small  spouts  held  In  a  frame  Into  which  the  water  was 
conveyed  by  means  of  a  pipe.    These  spouts  discharged  a  very 
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ilacklnrrt 
Tig.   20.     Clutch  Shaft  for  a  MiUing  Machine  groimd  oo  Fonr  Diameters 
in  a  Total  Time  of  11.7  Minutes  for  Each  Shaft 

Work: — Clutch  shaft  for  milling  machine,  0.15  per  cent  carbon  machinery 
steel,    not    hardened. 

Operation; — Grinding  four  diameters  with  a  Carborundum  Co.'s  (Tltrlfled) 
aloiite  wheel,  grain  365.  grade  M;  12  Inches  diameter.  1  ^  Inch  face; 
speed.  1910  R.  P.  M. — 6000  feet  surface  speed;  work  speeds,  170. 
190  and  200  R.  P.  M. — 46  feet  surface  speed;  amount  removed  from 
diameter.    0.015   Inch. 

Remarks: — Traverse  method  of  grinding  used;  on  diameter  (A)  work  Is  fed 
past  wheel  twice  and  wheel  fed  in  to  depth,  then  two  traverses  made 
with  wheel  "flxed";  table  traversed  at  rate  of  18  linear  Inches  per 
minute;  15  pieces  to  each  truing  of  wheel;  grinding  time.  5.9  mintltea; 
on  diameter  (B)  wheel  is  fed  in  to  depth  and  work  traversed  twice 
past  wheel  at  a  table  traverse  of  IS  linear  inches  per  minute;  25 
pieces  to  each  truing  of  wheel;  grinding  time,  2.3  minutes;  OQ  di- 
ameter iC)  wheel  is  fed  in  to  depth  on  work  and  work  traversed  past 
it  four  times  by  hand,  the  first  traverse  at  10  Unear  Inches  per  minute. 
and  last  three  traverses  at  20  Unear  Inches  per  minute;  20  pieces  to 
each  truing  of  wheel;  grinding  time.  2.02  minutes;  on  diameter  (P> 
wheel  Is  fed  In  to  depth  on  work  and  work  traversed  four  times  past 
it  by  hand,  the  first  traverse  at  10  linear  inches  per  minute,  the  last 
three  traverses  at  20  linear  Inches  per  minute;  30  pieces  to  each  tm 
lug  of  wheel:  grinding  time.  1.40  minute:  total  grinding  time  for 
each   shaft.   11.7  minutes;   machine  used.    Norton  plain  grinding  machine. 

small  stream  of  water  on  the  work  which  assisted  somewhat 
in  preventing  the  work  from  excessive  heating.  With  the 
wheels  used  at  that  time,  the  amount  of  water  required  was 
not  very  great,  so  that  very  little  trouble  was  experienced  in 
the  nozzle  arrangement. 

Following  the  use  of  increased  widths  of  grinding  wheels, 
the  problem  of  keeping  the  work  cool  became  more  and  more 
difficult.  The  diagram  shown  in  Fig.  13  presents  some  of  the 
different  types  of  water  nozzles  used.  At  A  in  Fig.  13  is 
shown  a  plain  pipe  water  nozzle,  but  the  position  of  this 
nozzle  has  been  reversed,  so  that  it  works  unsatisfactorily, 
and  has  a  tendency  to  splash  the  operator.  The  reason  for 
this  Is  that  the  capillary  attraction  between  the  water  and 
the  surface  of  the  pipe  causes  it  to  cling  to  the  "long  side," 
and  the  consequence  is  that  it  is  attracted  toward  or  thrown 
away  from  the  wheel  instead  of  onto  it.  Of  course,  the  air 
current  set  up  by  the  revolving  wheel  has  a  tendency  to  draw 
some  of  the  water  In,  but  as  water  is  heavier  than  air  it  pene- 
trates these  air  currents  to  a  certain  extent. 
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key   shaft    made    from   0.30   per   cent    carbon    steel. 


•U  rilrmal  diameters  with  a  Norton  ITllrlfled) 
grain  UK.  grade  I,;  u  Inches  diameter.  3  Inch  face; 
'.  M.--flr,oO  feet  surface  apeeil;  work  speed,  rrnnthlnf. 
1   feet   avoragn   .nrfsce  speed;    finishing.   VM   R.    I'.    M.— 


Kemarks: — Power   traverse   Is   usei 
flO   linear    Inches    per   minute 
on    work    to    full    depth    of 
shonldeni    turned    out    to    ea 


for  grinding  all  dUmeiera  at   the  rate  nt 

method   of   grinding    Is    to   bring   wheel  in 

nt    and    then    trsrerse    twice    to   finish;  (10 

fi    trnlDf    of   wheel;    work    put    through  Is 


lota    of    50    pieces,     production. 
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10    to     12    shafts    complete    per    hour; 

stinnv^    plain    grinding    machine. 
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The  proper  way  of  placing  a  nozzle  of  the  type  shown  at  A 
is  shown  at  B.  In  this  case  it  will  be  noticed  that  the  angular 
face  is  not  presented  to  the  wheel  but  away  from  it.  Here 
capillary  attraction  tends  to  direct  the  water  in  the  way  it 
should  go.  It  will  be  noticed,  however,  that  considerable 
splashing  of  the  water  is  still  present.  One  means  of  over- 
coming this  is  to  use  a  deflector  a,  as  shown  at  C,  which  can 
be  adjusted  so  as  to  control  the  flow  of  the  water.  This  pre- 
vents the  water  from  splashing  over  the  operator  and  directs 
it  to  the  cutting  point  of  the  wheel  on  the  work,  where  it  is 
most  needed.  The  lower  end  of  the  water  nozzle  spout  and 
the  deflector  should  be  so  shaped  that  the  water  is  directed 
to  cover  the  full  face  of  the  grinding  wheel  used.  If  one  or 
both  edges  of  the  wheel  are  allowed  to  cut  dry,  the  surface 
finish  may  be  marred  by  feed  lines,  so  that  to  secure  good 
work  it  is  necessary  to  cover  the  entire  cutting  surface  of  the 
wheel  with  the  cooling  lubricant. 

The  diagram  at  E  shows  another  type  of  adjustable  water 
nozzle,  in  which  case  the  deflector  can  not  only  be  moved 
up  and  down  by  adjusting  it  along  the  pipe,  but  it  is  also 
capable  of  an  in-and-out  movement  that  enables  the  operator 
to  direct  the  stream  of  cooling  lubricant  where  it  is  most 
needed.  This  nozzle  is  also  so  constructed  and  adjusted  that 
the  stream  of  water  or  cutting  lubricant  is  directed  to  cover 
the  full  face  of  the  grinding  wheel. 

Fig.  14  shows  a  satisfactory  application  of  a  water  nozzle, 
but  in  this  case  the  deflector  has  been  set  out  from  the  wheel 
too   far  so   that  the   water  is  sprayed   considerably  over  the 


Fig.    21.     Examples  of  Trave 


A 

chrome-vanadlu 


Methods  of   Grinding 


steel,    oll-harde 


Work: — Bevel    main    drive    pinio 

Operation: — Grinding  external  diameter  with  a  Norton  (vitrified)  alundnm 
wheel,  grain  24,  grade  M;  18  inches  in  diameter,  2  inch  face;  speed, 
1100  R.  P.  M. — 5200  feet  surface  speed;  work  speed,  80  R.  P.  M. — 
21  feet  surface  speed;   amount  removed   from  diameter.   0.020  Inch. 

Remarks: — "Step-in"  method  of  grinding  in  conjunction  with  traverse  for 
finishing  Is  used;  production.  2,5  to  30  pieces  per  hour;  machine  used, 
10  by  36   inch    Norton   plain   grinding  machine. 

B 

Work: — Main  drive  gear  bearing  sleeve,  0.1.5  carbon  open-hearth  Shelby 
seamless  steel  tubing,  carbonized  0.030  inch  deep  and  oil-hardened. 
Must  strike  70  on  the  scleroscope. 

Operation; — Grinding  external  diameter  with  a  Norton  (vitrified)  alunduni 
wheel,  grain  24,  grade  M;  20  Inches  diameter,  3  Inch  face;  spee<I,  1065 
R.  P.  M. — 5576  feet  surface  speed;  work  speed.  82  R.  P.  M. — 74  feet 
surface  speed;   amount  removed   from  diameter,   0.025  inch. 

Remarks: — Power  traverse  is  used  and  eight  traverses  at  the  rate  of  56 
linear  inches  per  minute  are  required;  wheel  is  fed  iQ  to  a  deptb  of 
approximately  0.003  inch  per  traverse   for  roughing  out;   production.    125 
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GRIND  0.7485" 
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—  0.0005" 


Marhincry 
Method    of    grinding 


Work:' 

Operation: — Grinding  external  diameters  with  a  Norton  (vitrified)  alundnm 
wheel,  grain  60,  grade  N;  14  inches  diameter,  1  inch  face;  speed,  2000 
R,  P.  M. — 7320  feet  surface  speed;  work  speed,  400  R.  P.  M. — 72 
feet  average  surface  speed:  amount  removed  from  diameter,  0.015 
inch. 

Remarks: — "Step-in"    method    of    grinding    In    conjunction 


used;    two 


ith    traverse    is 

utes   to  grind   bearing    (a);    production,   240  for   the  large 

"  ...  hours;   ma- 
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steel. 


oil- 


Work: — Transmission      main      drive      pinion,      chrome-vana 
hardened. 

Operation: — Grinding  external  diameter  with  a  Norton  (vitrified)  nlundum 
wheel,  grain  24,  grade  M;  18  inches  diameter,  2  Inch  face;  speed, 
1100  R.  P.  M. — 5200  feet  surface  speed;  work  speed,  80  R.  P.  M. — ^21 
feet   surface  speed;   amount   removed    from  diameter,   0.020  inch. 

Remarks: — "Step-in"  method  of  grinding  in  conjunction  with  traverse  is 
used;  four  cuts  to  finish  work;  remove  0.001  to  0.002  inch  by  traverse; 
three  minutes  each;  machine  used,  10  by  36  inch  Norton  plain  grind- 
ing machine. 

front  of  the  work.     By  just  pushing  in  this  deflector  a  slight 

amount,  the  water  can  be  directed  more  against  the   wheel, 

and  will  do  more  effective  cooling. 

Conditions  Governing'  Amount  of  Cooling-  Lubricant  to  Use 
There  are  several  conditions  governing  the  amount  of  water 

or   other    cooling   lubricant    to    use    for    cylindrical   grinding. 

They  are: 

1.  The  larger  the  work,  the  greater  is  the  wheel  surface  in 
contact  and  the  necessity  for  a  greater  supply  of  cutting 
lubricant. 

2.  An  increased  width  of  wheel  face  increases  the  amount 
of  surface  contact,  and  necessitates  a  greater  amount  of 
lubricant. 

3.  An  increase  of  work  speed  necessitates  an  increase  in 
the  amount  of  cooling  lubricant. 

4.  Some  materials  require  more  cooling  lubricant  than 
others  because  of  their  nature.  For  instance,  hardened  steel 
requires  more  cooling  lubricant  than  soft  steel  if  satisfactory 
wheels  are  used  in  both  cases. 

In  all  cases,  the  water  supply  should  be  suflicient  to  keep 
the  work  as  cool  as  possible,  and  at  the  same  time  cover  the 
entire  face  of  the  grinding  wheel.  Usually  the  pump  sup- 
plied with  the  grinding  machine  is  capable  of  being  speeded 
up  so  that  the  amount  of  water  supplied  to  the  machine  can 
be  varied  independently  of  the  position  of  the  valve  opening 
in  the  supply  pipe. 

The  pumps  supplied  with  the  plain  type  of  grinding  machine 
are  generally  of  the  fan  type  and  vary  in  capacity  from  5  to 
100  quarts  per  minute.  This  type  of  pump  is  rotated  at  from 
500  to  1200  revolutions  per  minute.  The  amount  of  cooling 
lubricant  generally  required  for  plain  cylindrical  grinding 
operations  varies  from  1  to  30  gallons  per  minute.  For  a 
wheel  having,  say,  a  2-lnch  face,  and  grinding  by  the  traverse 
method,  the  amount  of  cooling  lubricant  supplied  would  be 
In  the  neighborhood  of  3  to  5  gallons  per  minute.  Of  course 
the  amount  of  lubricant  required  is  dependent  entirely  upon 
the  width  of  wheel  used,  speed  of  work  and  nature  of  ma- 
terial, and  as  the  capacity  of  ttie  pump  can  be  Increased,  It  is 
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a   comparatively  easy   matter  to  secure   the   desired   amount 
of  cooling  lubricant. 

Szamples  of  Plain  Cylindrical  Grinding 

An  endeavor  has  been  made  in  the  preceding  to  take  up  the 
various  factors  connected  with  the  successful  accomplishment 
of  grinding  operations,  touching  on  some  of  the  most  im- 
portant features.  Grinding,  however,  is  such  a  broad  subject 
and  the  methods  of  accomplishing  various  results  differ  so 
widely  that  a  description  of  any  one  phase  must  necessarily 
be  incomplete.  While  It  must  be  admitted  that  there  are  cer- 
tain underlying  factors  that  remain  practically  unchanged,  it 
Is  nevertheless  a  fact  that  what  would  be  considered  good 
practice  in  one  shop  is  not  so  considered  in  another;  hence, 
the  difference  of  opinion  and  methods  of  procedure.  In  order 
to  cover  every  phase  of  the  grinding  subject  as  thoroughly 
as  possible,  it  has  been  thought  advisable,  after  considerable 
study  and  investigation,  to  show  concrete  examples  of  various 
classes  of  work,  and  from  these  draw  conclusions  that  should 
be  of  value  to  grinding  machine  operators  in  general. 

One  of  the  first  methods  used  in  producing  cylindrical  work 
by  grinding  was  by  traversing  a  narrow  face  wheel  past  the 
work  or  the  work  past  the  wheel,  depending  on  the  type  of 
machines  used.  While  great  advances  have  been  made  in 
cylindrical  grinding,  a  large  amount  of  work  is  still  produced 
by  the  traverse  method,  but  instead  of  using  narrow  face 
wheels  much  wider  wheels  and  heavier  machines  are  now- 
used  for  this  purpose. 

Grinding-  Lons.  Slender  Shafts 

Long,  slender  shafts  have  always  presented  considerable 
difficulty  in  grinding.  First,  because  of  the  liability  of  the 
work  to  spring  and  vibrate,  and  second,  because  of  the  diffi- 
culties met  in  securing  accurate  work.  The  sewing  machine 
shaft  shown  at  A  in  Fig.  15  is  a  good  illustration  of  this 
point.  This  shaft  is  made  from  0.20  per  cent  carbon  steel, 
casehardened,  and  it  must  he  ground  for  its  entire  length  to 
a    limit    of    0.0005    inch    on    the    diameter.      The    liability    to 


Fif.    23.     Exunplei    of    ^indinE    -Shelby"    Tubinj,    Cast    Macidunite 

and   *   Sewinr   Machine   Plunger— AU   Accurate   Work— bringing 

up    Different    Points    in    Cylindrical    Grinding 


^"k: — riaton  pin  made  from  Shelby  eteel  tubing  containing  0.15  to  0  25 
per  cent   carbon,    carbonized  0.080  inch  deep   and   hardened   In   oil. 

Oparatlon: — Grinding  eltenial  diameter  with  a  .Norton  (vltrlfledl  alundum 
wheel,   grain    46.   grade   K;    16  Inches   diameter.   2   Inch    face;    apced   1800 

K.    P.    M. — 6700    feet    surface    speed;    work    speed,     ITO    K.    V.    it. 66 

feet  surface  speed;  amount  removed   from  diameter.  0.015  Inch. 

••'"•'ka: — Wheel  Is  fed  In  almost  to  depth,  then  traversed  one*  across  by 
hand;  then  power  feed  Is  thrown  In  and  foor  traversea  made  at  a 
trarerse  speed  of  40  Inches  per  minute;  work  held  on  a  special  arbor, 
two  proTided;  production.  240  In  nine  hours;  machine  used.  10  by  M 
Inch   .Norton  plain  grinding  machine. 

B 

W«rk:^Oask  leter  made  from  cast  macadamlte. 

Oparatlon:— Grinding  stem  with  a  Norton  (elastic*  alundum  wheel  grain 
120.  grade  2(4;  12  Inches  diameter.  V,  Inch  face;  speed.  2070  R.  P.  M.— 
6«)0  feet  surface  speed;  work  speed.  4.'.9  U.  P.  M.— 60  feet  snrfaca 
speed;    amount   removed    from   diameter.   0.010   Inch. 

Bnaarka:— TrsTcrse  metho<I  of  grinding  used  st  the  rsle  of  (tO  Inches  per 
minute;  O.OOOCi  Inch  depth  of  cut  per  trarerse  of  wheel;  120  pieces 
tuni<^l  on!  to  each  Inilng  of  wheel;  kerosene  snd  spindle  oil  mlied 
half  and  half  used  as  a  cooling  lubricant;  production.  60  per  hour; 
machine    used.    .No.    11    llrown    A    Sharpe    universal    grinding    machine. 

c 

Work: — ftcwing    machine    plunger.    0,20   per    cent    carbon    steel,    casehatxlened. 

Oparatlon: — Ortndlng  eitrmsl  dlsnieter  of  stem  with  a  Norton  (elastic) 
ainndmn  wheel,  grain  an.  grade  5;  12  Inches  diameter.  Vk  Inch  face; 
s»»e«l.  1010  H.  V  M  — /woo  feet  surface  spee<l;  work  speed,  roughing. 
510  II  P.  M.— 25  feel  surfsce  speed;  finishing.  714  H.  P.  M.— 3S 
feel    surfare   speed;    amount    reni(.T.-d    from    diameter.    0.000    Incli. 

lemarka— Traverse  meiho<l  of  grlnillog  used,  table  irsversed  by  hand; 
appiviilmate  number  of  traverses.  4;  pot  Ihrougb  In  lots  of  SOOO;  pro- 
duction. 145  per  hour;  machine  used.  No.  II  llrown  A  Sharpe  plain 
grinding     machine. 


Grinding   a  Miter   Gear  Sleeve   for   a   Milling  Machine  and  UniTersal 
Shaft  Yoke  for  an  Automobile.     The  Latter  Example  illustratea 
a  Difficult  Holding  Proposition 


Work: — Miter  gear   sleeve    for   milling   machine,    made    from    cast   Iron. 

Operation: — Grinding  external  diameter  with  a  Carborimdum  Co.*8  (vitri- 
fied) carborundum  wheel,  grain  40.  grade  P;  18  Inches  in  diameter. 
2Vi  inch  face;  speed.  1273  R.  P.  M. — 6000  feet  surface  speed;  work 
speed.  80  R.  P.  M. — 55  feet  surface  speed;  amount  removed  from 
diameter,    0.015   inch. 

Beraarks: — '-Fixed-wheel"  method  of  grinding  used;  wheel  fed  In  to  depth 
and  work  traversed  past  wheel  four  times;  first  by  hand  at  the  rate 
of  15  linear  Inches  per  minute  and  last  three  times  by  power  at  25 
linear  Inches  per  minute;  30  pieces  turned  out  per  each  tmlog  of  wheel; 
production.    30  per   hour;    machine   used.    Brown   A    Sharpe   plain   grind- 


chin 


B 


Work: — T'nlversal  drive   shaft   yoke.   0.20  per  cent   carbon,   open-hearth   ateel 

carbonized    and    hardened. 
Operation: — Grinding    external    diameter    with    a    Norton    (vitrtfled)    alundum 

wheel,    grain    24.    grade    M,    18   Inches    In   diameter.    2   inch    face;    ipeed. 

1200    R.    P.    M. — 'iGOO   feet    surface    speed;    work    speed.    80    R.    P.    M. — 

63   feet   surface   speed;    amount   removed   from   diameter,    0.020  to  0.023 

inch. 
Bemaxks: — "Step-in"     method    of    grinding    used.     In     combination    with    one 

traversing    cut;     production.     20    per    honr;     machine    used,     ClDdnnatl 

plain    grinding    machine. 


chatter  and  vibrate  is  largely  overcome  by  the  use  of  steady- 
rests,  three  of  which  are  used  for  the  roughing-out  operation, 
at  which  time  the  shaft  is  reduced  to  within  0.001  Inch  of 
the  final  diameter.  For  the  finish-grinding  "operation,  the  fol- 
low type  of  steadyrest  shown  in  Fig.  10  Is  used.  This  rest 
remains  stationary  directly  in  front  of  the  grinding  wheel, 
and  provides  the  necessary  support. 

Another  shaft  of  a  somewhat  similar  nature,  but  which  is 
not  hardened,  is  shown  at  A  in  Fig.  IS.  In  this  case,  it  will 
be  noticed  that  four  steadyrests  are  used  for  supporting  the 
work.  The  shaft  is  provided  with  three  shoulders,  necessitat- 
ing changing  the  location  of  one  steadyrest  for  grinding  the 
work  at  the  second  setting.  As  this  shaft  is  not  as  slender  as 
the  one  shown  at  A  in  Fig.  15,  a  larger  amount  is  left  on  the 
diameter  for  finish-grinding,  varying  from  0.003  to  0.004  inch. 
Another  reason  why  a  greater  amount  is  left  in  this  case  for 
finishing  Is  because  of  the  shoulders  on  the  work  which  must 
be  ground  absolutely  concentric  with  each  other.  Greater 
stiffness  also  allows  the  use  of  a  wider  face  wheel  and  per- 
mits heavier  cuts  with  a  coarser  traverse  feed  to  be  taken, 
which  It  will  be  noticed  Is  almost  three  times  as  great  as  the 
traverse  feed  used  for  grrinding  the  shaft  shown  at  A  In 
Fig.  15. 

Qrlndin?  nn  Over-arm  tor  it  Mllllntr  Mnchlne 

The  over-arm  for  a  milling  mnchlne,  shown  at  B  In  Fig.  16, 
Is  a  somewhat  easier  proposition  than  the  slender  shaft  Just 
described.  This  Is  made  from  0.20  per  cent  carbon  machinery 
steel,  not  hardened,  and  Is  rough-  and  finish-ground  in  two 
operations.  The  work  Is  of  such  largo  diameter  that  a  hole 
can  be  drilled  In  the  end  to  carry  a  driving  pin.  so  that  It  la 
not  necessary  to  reverse  the  work  end  for  end  on  the  centers 
to  complete  If.     For  the  grinding  of  this  over-arm,  a  coarse- 
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Work: — Fork  shaft  for  milling  machine,  0.20  per  cent  carbon  machinery 
steel,   not  hardened. 

Operation: — Grinding  five  diameters  with  a  Carborundum  Co.'s  (vitrified) 
aloilte  wheel,  grain  365.  grade  M.  18  inches  diameter,  2V,  inch  face; 
speed,  1273  R.  P.  M. — eOOO  feet  surface  speed;  work  speeds.  140  and 
180  R.  P.  M. — i6  and  47  feet  surface  speed;  amount  removed  from 
diameter,  0.015  inch. 

Remarks: — "Fixed  wheel"  method  of  grinding  used:  for  diameter  (A)  wheel 
is  fed  straight  In  to  depth  on  work,  which  is  traversed  once  past  wheel 
by  hand  at  10  linear  inches  per  minute,  then  power  feed  is  thrown 
In  and  three  traverses  at  20  linear  Inches  per  minute  are  made;  7 
pieces  to  each  truing  of  wheel;  grinding  time.  4  minutes  per  piece: 
on  diameter  (B)  wheel  is  fed  in  to  depth,  and  work  traversed  four 
times  by  hand  at  20  linear  inches  per  minute;  20  pieces  to  each  truing 
of  wheel:  grinding  time,  1%  minute;  on  diameter  (C)  wheel  Is  fed  in  to 
depth,  and  work  traversed  twice  by  hand  at  20  linear  inches  per 
minute:  30  pieces  to  each  truing  of  wheel:  grinding  time,  1.3  minute 
per  piece;  on  diameters  (D)  and  (E)  wheel  is  fed  in  to  depth,  and  work 
traversed  twice  by  hand  for  each  diameter  at  20  linear  Inches  per 
minute;  10  pieces  to  each  truing  of  wheel;  grinding  time.  4.4 
minutes  for  both  diameters;  total  time  to  complete  shaft,  9.9  minutes; 
machine   used,    Norton   plain   grinding   machine. 


grain  comparatively  hard  bond  wheel  is  used  for  both  rough- 
and  finish-grinding,  so  that  in  order  to  get  the  required  finish 
on  the  work  it  is  necessary  to  rotate  the  work  faster  for  the 
finishing  cut  than  for  the  roughing  cut,  and  at  the  same  time 
reduce  the  traverse  speed  of  the  work  past  the  wheel.  By 
referring  to  Fig.  15  it  will  be  noticed  that  for  roughing,  a 
surface  speed  of  57  feet  is  used,  whereas  for  finishing,  two 
speeds  of  57  and  79  surface  feet,  respectively,  are  employed. 
The  last  traverse  is  at  a  work  speed  of  79  surface  feet.  The 
traverse  speeds  are  66  linear  inches  per  minute  for  roughing, 
five  traverses  at  the  same  speed  for  finishing,  and  the  last 
traverse  at  a  speed  of  25  linear  inches  per  minute. 

Grinding-  Shoulder  Shafts 

The  shaft  shown  in  Fig.  16,  which  is  made  from  0.20  per 
cent  carbon  steel,  not  hardened,  has  to  be  ground  on  six  ex- 
ternal diameters,  one  of  which  is  tapered.  These  operations 
were  performed  with  a  comparatively  fine  grain,  soft  bond 
wheel,  running  at  a  peripheral  speed  of  7000  surface  feet.  In 
this  case,  a  work  speed  of,  on  an  average,  25  surface  feet  was 
used  for  roughing  at  a  traverse  speed  of  60  linear  inches  per 
minute.  While  finishing,  the  traverse  work  speed  past  the 
wheel  remains  the  same,  hut  in  order  to  get  the  desired  finish 
on  the  work  the  work  speed  was  increased  on  an  average  to 
45  surface  feet.  In  this  case  there  are  two  alternatives  for 
roughing.  A  sufficiently  high  work  speed  could  have  been 
used  with  a  greater  rate  of  traverse  and  the  speed  of  the 
work  and  traverse  feed  could  have  been  reduced  for  finishing. 
This  illustrates  how  it  Is  possible  to  produce  the  same  piece 
of  work  by  changing  the  work  speed  and  power  traverse  and 
obtain  practically  the  same  results.  It  will  also  be  noticed, 
upon  referring  to  this  illustration,  that  the  method  of  grind- 
ing the  various  shoulders  on  this  shaft  is  somewhat  out  of 
the  ordinary.  For  the  first  operation,  which  is  the  grinding  of 
the  center  shoulder,  a  single  spring  steadyrest  is  used.  Then 
for  the  remaining  shoulders,  because  of  the  slenderness  of 
the  work,  the  center  shoulder  is  used  as  a  point  upon  which 
the  work  is  supported  by  means  of  a  center  type  of  steadyrest. 
This  left  about  19  inches  of  work  unsupported  and  necessi- 
tated taking  fine  cuts;  but  owing  to  the  fact  that  all  shoulders 
were  required  to  be  concentric  with  the  center  one,  this 
method  of  supporting  was  adopted. 

A  similar  example  is  shown   in   Fig.   17,  where  practically 


all  the  conditions  are  reversed.  This  is  due  largely  to  a 
change  in  the  grinding  wheel  used.  In  this  case  it  will  be 
noticed  that  an  average  work  speed  of  50  surface  feet  is  used 
for  roughing  and  65  surface  feet  for  finishing.  The  traverse 
speed  is  also  increased  over  that  used  for  the  job  shown  in 
Fig.  16.  In  fact,  it  is  doubled.  One  of  the  reasons  for 
this  is  that  the  shaft  is  larger  in  diameter  in  proportion 
to  its  length,  and  can  be  much  more  rigidly  supported  by 
steadyrests,  four  of  which  are  used  for  grinding  the  first  two 
diameters  and  three  for  the  last  two  settings.  The  production 
on  this  shaft,  however,  is  limited  to  a  certain  extent  by  the 
small  diameter  on  one  end. 

An  interesting  example  of  plain  cylindrical  grinding  Is  the 
milling  machine  spindle  shown  at  B  in  Fig.  18.  This  is  made 
from  "Union"  drawn  steel,  and  presents  a  difficult  grinding 
proposition,  because  of  the  multiplicity  of  shoulders  and  the 
accuracy  to  which  these  must  be  finished.  For  this  particular 
job,  a  No.  38  alundum,  grain  46,  grade  K  grinding  wheel  is 
used.  This  is  a  medium  soft  wheel  of  fine  grain,  necessitating 
a  comparatively  high  work  speed  to  get  satisfactory  results, 
which  in  this  case  is,  on  an  average,  65  surface  feet  for  rough- 
ing and  85  surface  feet  for  finishing.  The  reason  for  increas- 
ing the  work  speed  for  finishing  is  that  the  traverse  feed  re- 
mains the  same  for  both  operations,  or  at  the  rate  of  80 
linear  inches  per  minute.  This  brings  up  a  point  in  regard 
to  the  selection  of  grinding  wheels.  If  this  part  had  been 
soft  instead  of  casehardened  when  ground.  It  could  have  been 
satisfactorily  ground  with  a  slower  work  speed;  the  alterna- 
tive, therefore,  would  be  to  use  a  slower  work  speed  with  a 
softer  bond,  coarser  grain  wheel. 

Another  example  of  shoulder  shaft  grinding  is  shown  in 
Fig.  19,  where  the  part  being  ground  is  a  milling  machine 
keyshaft  made  from  0.20  per  cent  carton  steel,  not  hardened. 
Six  diameters  on  this  shaft  must  be  ground  to  limits  varying 
from  0.0015  to  0.0005  inch.  The  wheel  used  is  a  comparatively 
fine  grain  alundum  wheel,  with  a  medium  soft  bond.  The 
work  speed  is  45  feet  average  surface  speed  for  roughing,  and 
67  feet  average  surface  speed  for  finishing,  with  a  power 
traverse  of  80  linear  inches  per  minute.  The  method  of  grind- 
ing is  to  bring  the  wheel  in  on  the  work  to  the  full  depth 
of  cut  and  then  traverse  twice  to  finish.  The  first  cut  takes 
about  from  0.012  to  0.014  inch  from  the  diameter,  and  the  last 
one    removes    from    0.001    to    0.002    inch    to    finish.      In    this 
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Work: — Intermediate  shaft  for  milling  machine,  0.15  per  cent  carboa 
machine   steel,    not   bardoued. 

Operation: — Grinding  two  diameters  with  a  Carborundam  Co.'s  (vitrified) 
aloxite  wheel,  grain  3C5,  grade  M;  18  inches  diameter,  2^  Inch  face; 
Bpeed,  1273  II.  P.  M. — COOO  feet  surface  speed;  work  apeed.  128 
It.  P.  M. — 38  and  49  feet  surface  speed;  amount  removed  from 
diameter,    0.015    Inch. 

Remarks: — "Fixed  wbepl"  method  of  grinding  used.  On  diameter  (A) 
wheel  Is  fed  straight  In  to  depth,  and  work  trarersed  past  It  four 
times;  the  first  time,  by  hand  at  10  linear  Inches  per  minute  end 
last  three  times  by  power  at  22  linear  Inches  per  minute;  13  pieces 
to  each  truing  of  wheel;  grinding  time,  2.6  minutes;  on  diameter  (B) 
wheel  la  fed  straight  In  to  depth  and  then  work  traversed  past  It  four 
times  at  tlie  rate  of  20  linear  Inches  per  minute,  by  hand;  20  pieces 
to  each  truing  of  wheel;  production,  15  shafts  complete  per  hour; 
machine    used,    Norton    plain    grinding    machine. 
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case  it  will  be  noticed  also,  owing  to  the  disposition  of  the 
shoulders,  that  the  position  of  the  steadyrests  must  be  changed 
for  the  two  settings. 

Another  interesting  method  of  shoulder  shaft  grinding  is 
presented  in  Fig.  20,  which  shows  a  clutch  shaft  for  a  milling 
machine.  This  is  made  from  machinery  steel,  not  hardened. 
The  work  speeds  for  all  the  various  diameters  remain  prac- 
tically the  same,  about  46  feet  surface  speed,  but  the  rate  of 
traverse  for  grinding  the  various  diameters  is  changed.  For 
those  shoulders  which  are  comparatively  long,  a  slow  traverse 
speed  is  used,  varying  from  10  to  18  linear  inches  per  minute. 
For  the  short  shoulders,  however,  the  traverse  is  increased 
to  20  linear  inches  per  minute.  This  is  due  largely  to  the 
greater  amount  of  wheel  surface  in  contact  with  the  work. 
Grinding-  a  Thin  Wall  Sleeve 

The  main  jlrive  gear  bearing  sleeve  shown  at  B  in  Fig.  21 
presents  a  difficult  grinding  proposition  because  of  the  thin 
walls  of  the  sleeve  and  the  liability  to  distort  it  while  clamp- 
ing to  grind  its  external  diameter.  In  order  to  obviate  spring- 
ing the  work,  it  is  held  by  the  ends  only,  and  floats  on  a 
special  spring  arbor.  The  external  diameter  is  ground  first, 
and  then  the  bushing  is  located  in  a  close-fitting  sleeve  chuck 
and  the  internal  diameter  ground.  In  this  way,  both  internal 
and  external  diameters  can  be  ground  concentric  with  each 
other,  and  the  walls  will  be  of  equal  thickness  all  the  way 
around.  For  grinding  this  piece,  a  comparatively  high  work 
speed  is  used,  but  the  power  traverse  feed  is  reduced  below 
what  would  be  necessary  if  a  slower  work  speed  were  adopted. 
Ebcamples  of  Work  Produced  by  "Step-In"  Method  of  Grinding 

As  has  been  previously  explained,  a  large  number  of  con- 
cerns are  not  equipped  with  grinding  machines  capable  of 
carrying  wide  face  wheels  and  have  endeavored  to  increase 
production  by  a  method  which  is  known  as  "step-in" 
grinding.  This  consists  in  "stepping"  or  "butting"  the  wheel 
in  at  intervals  along  the  work  to  within  about  0.001  to  0.002 
inch  of  the  final  diameter  and  then  making  several  rapid 
traverses  to  finish.  A  good  example  of  this  class  of  work  is 
shown  at  .1  in  Fig.  21,  which  is  a  drive  pinion  made  from  a 
chrome-vanadium  steel  drop-forging,  oil-hardened.  A  medium 
grade  wheel  with  a  coarse  grain  is  used  for  this  work  and 
it  will  also  be  noticed  that  a  comparatively  low  work  speed  is 
used — 21  feet  surface  speed. 

Another  example  of  step-in  grinding  is  shown  at  .1  in  Fig. 
22.  This  is  a  magneto  and  pump  drive  shaft  made  from 
high-carbon  steel,  not  hardened.  The  work  was  done  on  a 
comparatively  light  machine,  and  in  order  to  increase  produc- 
tion the  "step-in"  method  was  adopted.  It  will  be  noticed 
in  this  case  that  a  fine  grain,  medium  bond  wheel  is  used,  and 
consequently  a  comparatively  high  wheel  speed  is  necessary — 
in  the  neighborhood  of  7320  feet.  In  order  to  get  satisfactory 
results,  it  was  necessary  to  increase  the  work  speed  to  about 
72  feet  average  surface  speed.  If  a  heavier  machine  were 
U8_gd  for  grinding  this  part,  the  wheel  speed  and  work  speeds 
both  could  have  been  reduced  considerably,  and  just  as  good 
If  not  better  results  obtained. 

B  in  Fig.  22  presents  another  example  of  "step-in" 
grinding  in  conjunction  with  table  traverse.  This  operation 
l.s  done  on  a  heavier  machine  and  consequently  a  medium 
bond  coarse  grain  wheel  Is  used.  A  slow  wheel  speed  is  also 
used,  together  with  a  slow  work  speed.  This  example  is  in 
direct  contrast  to  the  one  shown  at  .1  In  the  same  Illustration, 
and  represents  the  two  methods  that  can  be  adopted  to  ac- 
complish practically  the  same  results  on  different  types  of 
machines  with  different  wheels,  wheel  and   work  speeds. 

Another  Interesting  sleeve  grinding  Job  Is  shown  at  .1  In 
Fig.  2.1.  This  is  a  pi,«ton  pin,  made  from  "Shelby"  sleij  tub- 
ing which  Is  carbonized  and  hardened  In  oil.  The  method 
of  supporting  this  piece  while  grinding  is  similar  to  that  used 
for  supporting  the  bushing  shown  at  B  In  Fig.  21.  A  finer 
grain,  softer  bond  wheel,  however.  Is  used,  with  a  hiKher 
wheel  speed  and  lower  work  speed.  The  method  of  grinding 
differs  itomewhat  from  that  used  on  the  piece  shown  in  Fig. 
21;  this  accounts  for  the  change  In  the  wheel  and  work  speeds. 
In  this  cose  the  wheel  Is  fed  in  alnio.st  to  depth  and  then 
trover.«ed  once  across  by  hand,  taking  a   heavy  cut,  then   re- 


turned by  power,  after  which  four  traverses  are  made  at  a 
speed  of  40  linear  inches  per  minute. 

The  sewing  machine  plunger  shown  at  C  in  Fig.  23  is 
another  interesting  example  of  grinding.  This  is  made  from 
0.20  per  cent  carbon  steel,  casehardened,  and  the  shoulder 
must  be  ground  to  limits  of  0.0005  inch  on  the  diameter. 
Owing  to  the  slenderness  of  the  work  and  the  care  which 
must  be  exercised  in  not  going  below  the  casehardened  sur- 
face, this  particular  piece  represents  a  difficult  grinding 
proposition.  The  grinding  wheel  which  gave  the  best  results 
was  an  alundum,  elastic,  grain  36,  grade  5,  rotated  at  6000 
surface  feet,  while  the  work  speed  was  changed  for  roughing 
and  finishing — 25  feet  for  roughing  and  35  surface  feet  for 
finishing.  This  method  of  handling  the  work  proved  satis- 
factory, as  a  production  of  145  pieces  per  hour  indicates. 
Grinding  Cast  Macadamite 

A  piece  of  work  which  gave  considerable  trouble  before  it 
was   eround   successfully   is   the   crank   lever   shown   at   B   in 


Work: — Genr  box   bracket    made    from    iron    castio^. 

Operation: — Grinding  two  external  diameters  with  a  CartMranditm  Co.'s 
ivitrlfled)  carborundum  wheel:  uraln  40.  prade  P:  IS  inches  diameter 
l''j  Inch  face;  siiieed.  IL'T.-i  R.  P.  M. — GOOD  feet  surface  »pe«l;  work 
Sliced,  GO  R.  P.  M. — TC  and  o*  feet  surface  speed;  amount  remOTe.1 
from    diameter,    O.OIT    Inch. 

Remarks: — "Fixed  wheel"  luethad  of  grinding  used;  wheel  Is  fed  in  t.. 
d>Tth  at  shouliler  and  WlTerseU  pajt  work  four  times,  the  Bn-t 
traverse  at  1.*  linear  inches  iier  minute,  the  next  three  trarirscs  .nt 
:!U  linear  Inches  per  mliiulc:  on  diameter  (A)  SO  pieces  are  turned  out 
per  each  truing  of  wheel:  actual  grlndiug  time  4. 07  minutes:  uii 
diameter  (Bl  10  pieces  to  each  truing  of  the  wheel,  actual  grinding 
time.  4.1.1  minutes:  total  grinding  Ilm.-.  '.Vln  mlnule«:  ni:i.hlnc  u-e  1 
Lnndis   plain   grinding   niachine. 


Fig.  23,  made  from  cast  macadamite.  This  metal  is  similar 
to  aluminum,  except  that  it  is  a  little  softer.  Practically 
every  grade  and  grain  of  wheel  was  tried  for  this  work  with- 
out success,  as  well  as  various  lubricating  compounds.  It 
was  found  that  the  work  heated  so  much,  due  to  the  friction 
of  the  wheel  In  contact  with  it,  that  it  was  impossible  to  get 
a  smooth  surface.  The  problem  was  finally  solved  by  using 
a  mixture  of  kerosene  and  spindle  oil  mixed  In  equal  pro- 
portions as  a  cooling  lubricant.  After  this  lubricant  was 
tried,  the  wheels  were  again  changed,  using  softer  and  harder 
bond  as  well  as  finer  and  coarser  grain,  but  practically  no 
change  was  noted  on  the  work,  showing  that  the  lubricant 
solved  the  problem.  It  might  also  be  mentioned  that  this  cool- 
ing lubricant  was  also  used  with  success  while  grinding  cast 
aluminum. 

Urindlnv  Universal  Drive  Shaft  Yoke 

The  universal  drive  shaft  yoke  shown  at  B  In  Fig.  24  was 

an    extremely   difficult    proposition    to   handle.     This   piece   is 

made  from  0.20  per  cent  carbon,  open-hearth  steel,  carbonized 

and  hardened  and  Is  completely  open  on  the  front  end  where 
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the  grinding  is  done.  This  not  only  made  it  difficult  to  hold 
the  piece  rigidly  to  prevent  vibration,  but  also  owing  to  the 
openings  on  each  side,  the  work  has  a  tendency  to  act  as  a 
chisel  on  the  face  of  the  wheel,  tearing  the  abrasive  grains 
from  the  bond.  This  problem  was  solved  by  holding  the 
work  on  the  tapered  end  of  the  arbor,  placing  a  block  in  the 
open  end  to  prevent  it  from  collapsing,  and  then  clamping  a 
brace  across  the  front  end.  A  wheel  speed  of  5600  feet  sur- 
face speed  was  used  and  a  work  speed  of  63  feet  surface  speed. 
The  method  of  grinding  was  to  step  the  wheel  in  twice  along 
the  work  almost  to  the  final  diameter,  and  then  traverse  the 
work  once  across  and  back.  By  holding  the  work  in  this 
manner,  satisfactory  results  were  obtained  and  a  production 
of  twenty  per  hour  secured. 

Grinding-  Shoulder  Shafts  by  the  "Fixed-wheel"  Method 
The  fork  shaft  for  a  milling  machine  shown  in  Fig.  25  was 
ground  by  what  is  known  as  the  "fixed-wheel"  method.  In 
this  case  the  wheel  was  fed  straight  in  on  the  work  to  a  stop, 
and  then  traversed  once  past  the  wheel  by  hand  feed  and 
three    times    by    power    feed.      Fig.    26    shows    another    piece 


Methods   of   finding  Reversing  Shaft   for   a   MiUing  Machii 
by  "Fixed- wheel"   Practice  of  applying  Wheel  to  Work 

Work: — Rever.sing  shaft  for  milling  machine,  0.15  to  0.20  per  cent  car- 
bon  machinery  steel,  not  hardened. 

Operation: — Grinding  four  diameters  with  a  Carborundum  Co.'s  (vitrified  t 
alo.\ite  wheel,  grain  365,  grade  M;  14  inches  diameter.  2  inch  face; 
speed,  1637  It.  P.  M. — 6000  feet  surface  speed;  work  speed.  210  R. 
P.  M. — 35  to  42  feet  surface  speed:  amount  removed  from  diameter 
0.015  inch. 

Bemarks: — "Fixed  wheel"  method  of  grinding  is  used;  on  diameters  (A) 
and  lEI,  wheel  is  fed  in  to  stop  and  traversed  four  times  past  work  by 
hand  at  10  linear  inches  per  minute  for  first  traverse,  30  linear  inches 
per  minute  for  the  last  three  traverses:  20  pieces  per  each  truing  of 
wheel;  grinding  time,  2.02  minutes  for  each  end;  on  diameters  (C)  and 
(D).  the  wheel  is  fed  in  to  depth  and  traversed  past  work  four  times 
by  hand  at  the  rate  of  20  inches  per  minute;  20  pieces  per  each  truing 
of  wheel:  grinding  time,  1.G9  minute  for  each  end;  total  time,  7.42 
minutes   for   each   shaft;   machine   used,    Laodis  plain   grinding   machine. 


accomplished  in  a  somewhat  similar  manner,  but  in  this  case 
it  will  be  noticed  that  no  steadyrests  are  required  on  the 
work.  Fig.  2S  is  another  milling  machine  part  that  is  ground 
by  the  "fixed-wheel"  method  in  conjunction  with  more  than 
two  traverses  of  the  work  past  the  wheel.  These  three  ex- 
amples illustrate  practically  similar  conditions,  with  the  ex- 
ception of  the  application  of  steadyrests  to  the  work. 

The  gear-box  bracket  made  from  an  iron  casting  that  is 
shown  in  Fig.  27  is  another  example  of  the  "fixed-wheel" 
method.  It  will  be  noticed  in  this  case  that  a  carborundum 
wheel,  grain  40,  grade  P,  is  used.  This  is  rotated  at  6000  feet 
surface  speed,  whereas  work  speeds  of  52  and  57  feet  surface 
speed  are  used.  The  traverse  of  the  wheel  past  the  work  varies 
from  15  to  30  linear  inches  per  minute,  the  finer  traverse 
being  used  for  roughing  and  the  coarser  for  finishing.  The 
reason  for  the  finer  traverse  for  roughing  is  because  of  the 
heavy  cut  taken,  whereas  for  finishing,  lighter  cuts  are  used 
and  consequently  higher  traverse  speeds  can  be  employed. 
Grinding  Cast-iron  and  Bronze  Bushings 

There  are  two  methods  in  use  for  finishing  bushings. 
Where  the  wall  of  the  bushing  is  not  very  thin,  the  method 
generally  adopted  is  to  ream  the  hole  and  then  grind  the  ex- 


ternal diameter,  or  where  reaming  is  not  satisfactory  the  hole 
is  first  ground  and  then  the  external  diameter  ground  later 
by  placing  the  work  on  a  mandrel.  Where  the  wall  of  the 
bushing,  however,  is  thin,  this  method  is  not  satisfactory, 
especially  when  the  work  has  been  hardened.  The  reason  for 
this  is  that  the  work  is  liable  to  distort  in  hardening,  and 
when  gripped  in  the  chuck  to  grind  the  internal  diameter  it 
is  diflScult  to  prevent  springing  the  work.  Consequently  the 
hole  cannot  be  ground  absolutely  true,  and  driving  the  work 
on  a  mandrel  only  increases  the  inaccuracy.  The  best  method 
of  grinding  thin  wall  bushings,  as  has  been  previously  ex- 
plained, is  to  grind  the  external  diameter  first  by  holding  the 
bushing  on  a  floating  mandrel  and  then  grind  the  internal 
diameter  by  placing  it  in  a  close-fitting  sleeve  chuck,  grip- 
ping the  work  from  the  ends  only  and  not  from  the  external 
diameter. 

At  A  in  Fig.  24  is  shown  a  miter  gear  sleeve  for  a  milling 
machine  that  was  ground  by  the  method  first  mentioned. 
The  hole  in  this  sleeve  is  reamed  to  finish  size  and  then  it  is 
driven  on  an  arbor  and  ground.  The  method  of  grinding  is 
to  feed  the  wheel  in  to  depth,  take  one  roughing  cut,  and  then 
traverse  the  work  past  the  wheel  four  times  to  get  a  finish, 
at  the  rate  of  15  linear  inches  per  minute  for  roughing,  and 
25  linear  inches  for  finishing.  In  this  case,  it  will  also  be 
noticed  that  the  traverse  speed  is  greater  for  finishing  than 
for  roughing  because  of  the  heavier  roughing  cut  taken. 

Three  similar  examples  of  bushing  grinding  are  shown  at 
A.  B  and  C  respectively,  in  Fig.  29.  The  bushing  shown  at 
A  is  made  from  cast  iron  and  is  ground  by  the  "fixed-wheel" 
method.  The  bushing  shown  at  B  is  made  from  tobin  bronze 
and  is  also  ground  by  the  "fixed-wheel"  method.  For  the 
grinding  of  the  cast-iron  bushing  at  J.  a  carborundum  wheel 
is  used,  whereas  for  the  tobin  bronze,  an  alundum  wheel  is 
used.  The  example  shown  at  C  is  also  ground  by  the  "fixed- 
wheel"  method,  and  for  this  a  corundum  wheel  is  used.  In 
all  three  cases  high  work  speeds  are  used,  varying  from  70 
to  136  feet  surface  speed.  From  70  to  SO  surface  feet  is 
about  the  best  work  speed  for  grinding  tobin  bronze  or 
phosphor-bronze,  whereas  the  surface  speed  for  cast  iron 
should  not  exceed  60  to  70  feet  when  a  satisfactory  wheel  is 
used. 

Examples  of  Combined  "Straight-in"  and  Traverse  Grinding 

Fig.  30  shows  a  pinion  shaft  made  from  0.30  per  cent 
carbon  steel,  not  hardened,  that  is  ground  by  two  methods. 
The  short  shoulder  A  is  ground  by  feeding  the  wheel  straight 
in  on  the  work,  whereas  the  shoulder  B  is  ground  by  step- 
ping the  wheel  in  at  intervals  along  the  work  and  then  making 
several  rapid  traverses.  Advantage  here  is  taken  of  the  use 
of  a  wide  face  wheel,  and  it  will  also  be  noticed  that  a  com- 
paratively low  work  speed  and  a  coarse  grain,  medium  bond 
wheel  has  been  used.  This  example  represents  good  average 
practice. 

The  rear  axle  shown  in  Fig.  31  presents  an  interesting 
method  of  handling  this  class  of  work.  For  grinding  the 
taper  bearing,  the  grinding  wheel  is  fed  in  to  depth  at  the 
end  next  to  the  tailstock,  then  withdrawn  and  moved  over 
to  the  other  end  of  the  bearing  and  fed  in  to  depth,  after 
which  three  traverses  of  the  wheel  past  the  work  at  16  linear 
inches  per  minute  are  made.  The  grinding  of  this  shaft 
necessitates  three  separate  settings,  and  for  all  except  opera- 
tion B  the  wheel  is  traversed.  For  this  operation  the  wheel 
is  fed  straight  in  on  the  work  until  the  final  diameter  is 
reached.  Another  point  of  interest  in  connection  with  the 
grinding  of  this  part  is  the  special  driver.  The  requirements 
call  for  a  certain  length  to  be  maintained  between  the  taper 
bearing  and  the  other  end  of  the  shaft,  and  to  obviate  the 
extreme  care  which  is  necessary  to  get  all  the  centers  of  a 
certain  depth  the  special  driver  shown  is  used. 

An  extremely  difficult  piece  to  grind  is  the  spindle  shown 
in  Fig.  32.  This  is  made  from  0.20  per  cent  carbon  machine 
steel,  not  hardened.  The  work  is  fairly  slender,  necessitating, 
in  some  cases,  a  special  steadyrest  shoe  that  practically  cov- 
ers the  entire  surface  that  is  in  contact  with  the  wheel  where 
the  grinding  is  being  done.  The  method  of  grinding  this 
shaft  varies  on  the  different  shoulders.     For  grinding  shoul- 
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ders  A  and  D  the  wheel  Is  fed  straight  in  on  the  work  until 
the  final  diameter  Is  reached,  whereas  tor  grinding  shoulders 
B  and  C  the  work  is  traversed  past  the  wheel.  It  will  be 
noticed  here  that  the  work  speed  is  varied,  depending  on 
the  manner  in  which  the  wheel  is  presented  to  the  work. 
Where  the  wheel  is  fed  directly  in  on  the  work,  the  surface 
speed  varies  from  40  to  60  feet,  whereas  when  the  work  is 
traversed  It  varies  from  60  to  80  feet.  In  other  words,  a 
Blower  work  speed  is  used  for  "straight-in"  than  for  traverse 
grinding.     It  will  also  be  noticed  that  a  combination  grain 
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Tig.    SO.     Finlahiiig    a    Pinion    Shaft    by    Heans    of    Combined    "Step-in," 
"Straight-in"   and  Traverse  Methods  of  Grinding 

Work: — Pinion    shaft,    0.30   per    cent    carbon    steel,    not   hardened. 

Operation: — Grinding     two     external     diameters     with     a     Norton     (Tltrlfled) 

alundum    wheel,    grain    24,    grade    M;    18   Inches   diameter,    4    Inch    face; 

speed,    1650   R.    P.    M. — GO.'jO   feet   surface   8peed;    work    speed,    77    R.    P. 

M. — 14     to    25    feet    surface    speed;     amount    remored     from    diameter, 

0.020    inch. 
Remarks: — "Step-in"     method     of     grinding     In     conjunction     with     trarerse 

grinding    is    used;    order    of    operations    Is    to    first    feed    wheel    straight 

in  on  diameter   (A)   aud  grind   to  size.     Second,   reverse  work  on   ceniem. 

step-in  twice  on  diameter   (B)    to  within  0.001   Inch  of  Qnlt^hed  size,   and 

then    traverse    the   work   past   the   wheel;    50   pieces    turned    out    to    each 

truing  of  wheel;   production,   20  pieces   per   hour;   machine   used,  6  by   32 

inch   Norton  plain  grinding  machine. 


oil.  The  grinding  operation  consists  in  finishing  the  radius 
on  the  head  of  this  rod  with  a  fine  grain,  medium  grade 
alundum  wheel.  The  method  of  grinding  this  piece  is  to 
first  hring  the  wheel  In  contact  with  the  work  at  the  shoulder, 
and  then  swing  the  head  of  the  machine  around  until  it 
stands  at  right  angles  to  the  wheel.  The  wheel  is  then  fed 
in  on  the  work  again.  This  procedure  is  followed  until  the 
radius  has  been  ground,  bringing  the  push-rod  head  to  the 
required  diameter. 

The   cone   for   the    fan   shaft   shown   at   B   in    Fig.   34   was 


Work: — Bashing    made    from    cast    Iron. 

Operation: — Grinding   external   diameter   with    a   Carborundum    Co.'s    (Tltrlfled) 

carborundum   wheel,   combination  grain  46.   grade   N;   14   Inches  diameter. 

2   Inch   face;   1728   B.    P.    M. — 6332   feet   purface   speed;    work   speed,    416 

R.    P.    M. — 136    feet    surface    speed;    amount    removed    from    diameter, 

o  025  Inch. 
Bemarks: — "Fixed-wheel"    method   of   grinding   Is  nsed   and   work   la    fed   past 

wheel    twice    at    a     table    speed    of    16    linear    inches    per    minute;    60 

pieces  turned   oat  to  each   tmlng  of  wheel;   production.   100  in   1^  hour; 

machine   used,    Brown   &  Sbarpe   plain   grinding   machine. 

B 

Work: — Boshing  made   from   tobln  brooze. 

Operation: — Grinding  external  diameter  with  a  Norton  (vitrified)  alundum 
wheel,  combination  grain  S6.  grade  H;  speed,  1728  It.  P.  M. — 6382 
feet  snrface  speed;  work  speed,  410  R.  P.  M. — 75  feet  surface  speed; 
amount   removed    from   diameter,   0.020   to   0.025    Inch. 

Bemarks: — "Ftzed-wheel"  method  of  grinding  is  used  and  two  trarerses  of 
work  past  wheel  at  the  rate  of  16  linear  inches  per  mlnate  complete 
operaUoo:  wheel  trued  np  once  every  day:  production,  100  pieces  In 
4f>  minutes,  or  about  130  pieces  per  hour;  machine  used.  Brown  A 
BbarT'C   plain   grinding  machine. 

c 

Work; — PboNphor-bronze    bunbln;. 

Op«ration: — Orlodlnic     extenial      dtam^tor     with      bd      Amerlcnn      (TltrlfliMi) 

romndom    whppi,    irraln    M.    Krade   M;    18   Inrbpn   diameter,    2    Inrb    face; 

«re«)   12^1    n.   I".   M.— OMIO  fret  nurfnre  speed;   work  lipeed.   134   H.   P.   M. 

TO   feet   finrfare   speed;    amount   removed    from    diameter,    0.020   iDch. 
Samarka; — "Fixed-wheel"    method    of    grinding    used:    table    trafersed    at    a 

speed   of   20   linear   Inrhea   per  mlnote;    two   traremes   to   complete  work: 

Wl    to    80    iileres    turned    out    to    each    truing    of    wheel:    production,    42 

iMi.hlntrs   per   hour:    machine   used.    No.    12   or    14    Brown   &   Sbarpe   plain 

(rIndlDg    machine. 


corundum   wheel   rotated   at   6000   feet  surface   speed   Is  used 

for  the  Job;  this  Is  the  correct  speed  for  this  abrasive  wheel. 

Mlscellaneoun  Exnmples  of  Cylindrical  Orlndlnir 

The  automobile  worm  drive  shaft  shown  In  FIr.  33  la  a 
good  example  of  plain  traverse  grlndlnfc.  This  part  l.i  made 
from  alloy  steel,  heat-treated,  and  the  grinding  Is  all  done 
by  traversing  the  work  by  hand. 

Fig.  34  shows  two  special  grinding  operations;  one  Is  the 
grinding  of  an  upper  end  of  a  valve  push-rod,  and  the  other 
a  cone  for  a  fan  shaft.  The  upper  end  of  the  valve  push-rod 
li  mode  from  screw  stock  and  Is  carbonized  and  hardened  In 
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"Stralght<ln"  and  Travarte  Method  of  Grinding 

Work: — Material.  Carpenter's  "Samson"  No.  3  nickel  steel,  bardeoed  In  flab 
oil,  and  tempered;  allowance  of  0000  to  0.040  Inch  left  on  all 
diameters  for  grinding:  method  of  grinding  Is  to  first  feed  wheel  la 
almost  to  d^pth  at  the  end  next  the  talNtock.  then  travel  over  to  the 
other  end  and  fpe<|  to  depth,  and  then  make  three  trsTerse*  t>ack  and 
forth,  nslng  powrr  feed,  at  the  rate  of  Irt  lln<»sr  inches  per  minute; 
grinding  limit  varies  on  all  diameters  tsee  Illustration);  operations 
perfomiod  on  a  13  hj  42  Inch  Ii«ndln  plain  grinding  machine;  ahaft 
must   Ptrlke  CO  to   TO  hard  on    scleroscope. 

Operation  A; — Grinding  taper  with  a  Norton  (Tltrlfled)  alundum  wheel, 
■  rain  24.  grade  M;  18  Inches  diameter.  3  Inch  face;  speed,  1%80  R.  P. 
M.— 74K2  fert  mirface  speed;  work  speed.  02  U.  P.  M.— »%  feet  arerag* 
surface    spent;    10   pieces   ground    to   each    truing   of   wheel. 

Opvatloa  B: — Grinding  main  bearing;  wheel  fed  straight  In  on  work;  wheel 
it  same  grslr  and  grade  as  atwve;  production  on  this  bearing,  ooa 
piece  In  Iw  seconds. 

Oparation  0: — Grinding  oil  retainer  fit  wttb  a  Norton  (vitrified)  altindam 
wheel,  grain  24.  grade  K;  IS  Inches  diameter,  H  Inch  face;  oper* 
atlng  at  same  upeed  as  above,  hut  traveraed;  production  time  la  1 
inloute  and  81  second*  each.  At  this  same  setting  the  differential 
bearing  (a)  la  also  ground  by  the  same  type  of  wheel,  traversed  at  the 
rate   of   Irt   Inches   per  minute;    time   for    this   operation    1r    W>   leconda. 
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Fig.    32.     An  Interesting   Example   of   Combined    "Straight- in"    and   Traverse  Grinding 


MacMncry    center 


Work: — Spindle,  0.20  per  cent  carbon  steel,  not  hardened. 

Operation: — Grinding  four  diameters,  three  of  which  are  tapered,  with  an 
American  (vitrified)  corundum  combination  wheel,  grain  58-46,  grade 
K;  14  inches  diameter,  2  inch  lace;  speed,  1637  R.  P.  M. — 0000  feet 
surface  speed;  work  speed,  roughing  489  to  733  R.  P.  M. — JO  to  80 
feet  surface  speed;  733  to  978  R.  P.  M. — 60  to  80  feet  surface  speed 
for  finishing  on  parts  traversed  past  wheel;  amount  removed  from 
diameters,  0.010  to  0.015  inch. 


Remarks: — Combined     straight-i 


□  d     traverse    method     of    grinding;     di- 


ameters (A)  and  (D)  are  ground  by  feeding  wheel  straight  in  on  the 
work,  whereas  diameters  (B)  and  (C)  are  ground  by  traversing  the 
table:  in-feed  for  straight-in  grinding  0.0005  inch  per  revolution  of 
work:  depth  of  cut  for  traverse  grinding,  0.0005  inch  deep  per  traverse; 
speed  of  traverse,  120  inches  per  minute;  three  plain  back-rests  used; 
shoe,  2  Inches  wide  for  parts  (B)  and  (C),  and  %  inch  wide  for 
parts  (A)  and  (D);  actual  grinding  time  on  various  diameters  as 
follows:  (A),  20  seconds;  (B),  45  seconds:  (C),  20  seconds;  (D)  22 
seconds;  estimated  production,  25  completed  shafts  per  hour;  machine 
used.   No.   11   Brown  &  Sharpe  plain  grinding  machine. 


taken  from  a  light  grinding  machine  and  placed  on  a  Landis 
plain  grinder,  using  an  old  type  Landis  center  grinder  as  a 
fixture  for  holding  the  work.  The  production  was  increased 
In  this  way  from  about  500  to  1200  pieces  in  nine  hours, 
because  of  the  greater  rigidity  and  possibility  of  taking 
heavier  cuts.  The  method  of  grinding  this  piece  is  to  bring 
the  wheel  directly  in  on  the  work  and  then  make  a  couple 
of  rapid  traverses  to  finish.  It  will  be  noticed  also  in  this 
case  that  a  comparatively  coarse  grain,  medium  bond  wheel 
is  used  that  is  rotated  at  a  surface  speed  not  generally  recom- 
mended— 8272  feet  surface  speed.  In  order  to  get  the  de- 
sired results  it  is  also  necessary  to  increase  the  work  speed, 
which  in  this  case  is  above  the  average,  being  115  feet  aver- 
age surface  speed. 

To  Increase  Efficiency  and  Production,  Records  of  all 
Grinding-  Jobs  should  be  Kept 

The  foregoing  examples  of  work  are  interesting  because  of 
the  fact  that  they  bring  out  the  various  methods  adopted 
for  handling  work  of  practically  the  same  character,  and  also 
for  handling  work  that  differs  considerably  in  shape  and 
nature  of  material.     These  examples  are  also  a  good  indica- 
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tion  of  the  advisability  of  keeping  complete  records  of  all 
grinding  operations  so  that  when  a  new  piece  comes  along 
it  is  not  necessary  to  waste  so  much  time  in  experimenting. 
The  chart  shown  in  Fig,  35,  while  gotten  up  chiefly  as  a  basis 
for  setting  piece  rates,  also  contains  a  number  of  important 
points  that  are  valuable  from  an  efficiency  standpoint.  The 
example  shown  in  the  chart  is  a  gear-box  bracket  for  a 
milling  machine,  on  which  two  diameters  are  to  be  ground. 
The  method  of  procedure  is  carefully  outlined.  First,  the 
work  is  put  on  the  mandrel,  then  placed  between  the  centers, 
then  the  headstock  of  the  machine  is  started  revolving.  The 
wheel  is  then  brought  into  position  at  the  shoulder  A  and 
fed  in  to  the  work  to  a  previously  set  stop.  The  wheel  is 
then  passed  over  the  work  four  times  without  allowing  It 
to  run  off  the  end  of  the  work,  using  hand  feed  en- 
tirely.    The  first  traverse  is  at   15  linear  inches  per  minute, 
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Fig.    34.     Examples    of    Radius    and    Cone    Grinding 
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Fig.    33,     An   Everyday    Example    of   Plain    Traverse    Grinding 

Work: — Automobile    worm    drive    shaft,    alloy    steel    heat-treated. 

Operation: — Grinding  six  diameters  with  a  Norton  (vitrified)  alundum 
wheel,  grain  46,  grade  K;  18  inches  In  diameter.  3  inch  face;  speed, 
1273  R,  P.  M. — 6000  feet  surface  speed;  work  speed,  75  R.  P.  .\I. — 
40  feet  average  surface  speed:  amount  removed  from  diameter.  0.020 
to    0.030    Inch. 

Remarks:  Hand  traverse  is  used  for  grinding  all  six  diameters;  the  two 
diameters  on  each  side  of  the  worm  are  Just  cleaned  up  whereas  the 
other  two  diameters  indicated  (see  lUustration)  arc  ground  to  within 
close  limits;  twelve  diameters  ground  per  each  truing  of  wheel;  pro- 
duction, 35  shafts  complete  in  10  hours;  machine  used.  Modern  plain 
grinding   machine. 


Work: — Upper  end  of  valve  push  rod,  screw  stock,  carbonized  0.030  inch 
deep  and   hardened   In   oil;    70   minimum  hardness. 

Operation: — Grinding  radius  on  head  with  a  Norton  (vitrified)  alundum 
wheel,  grain  67,  grade  M;  2  Inches  diameter,  14  Inch  face;  speed,  ]-■  SOO 
R.  P.  il. — 6702  feet  surface  speed;  work  speed.  320  1!.  P.  M. — 70  feet 
surface   speed;    amount  removed    from   diameter.    0.010    iiuli. 

Remarks: — Wheel  Is  first  brought  Into  contact  with  work  on  shoulder,  and 
then  head  is  swung  around  until  it  stands  at  right  angles  to  wheel 
which  at  the  same  time  is  fed  into  work;  produrllon,  250  in  nine 
hours;    machine   used,    RIvett   universal   grinding   machine, 

B 

Work: — Cone    for    fan    shaft,    0.15 

bonlzed   O.OGO  inch  deep   and   hardened. 

Operation: — Grinding  cones  with  a  Norton  (vitrified)  alundum  wheel,  grain 
24.  grade  M;  18  Inches  diameter.  3  Inch  face:  sped.  17(M)  R.  P.  M. — 
8272  feet  surface  speed;  work  speed,  440  R.  P.  M. — 115  feet  average 
surface  speed:   amount  removed  from  diameter,  0.010  inch. 

Remarks: — An  old  type  Landis  center  grinder  specially  fitted  up  Is  used 
for  holding  work;  wheel  Is  fed  In  directly  against  work  until  cleaned 
up  and  then  traversed  to  finish;  production,  1200  In  Dine  hours; 
machine    used,    Landis   plain   grinding  machine. 
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7S«  Setting:  Grind  long  «n<i.   (  timilf  0.0005" 

(finish  No.2 
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Put  moeh  on  mandrel 

0.54 

2. 

PlaC9  fr«*i*«n  centers 

0  25 

3. 

Start  htadstock  rtvohing 

o.to 
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Bring  mhtel  into  position  at  shoulder  ''A  "  in  sketch 

and  f*«d  itiher!  into  a.orh  to  stop.     Pass  u'heel    \ 

OL-*r  uror*   4   timti   withoyt   allouing  wheel    to     | 

run  off  tnd  of  icork        (/m  hand  feed  entirely      | 

let  traverse.  fetJ  not  oaer  15' per  minute              1273 

iOO'. 

BO 

SI 

0.25 

15 

Last  3  traverses,  fitd  about  30" p^r  minute 

O.SO 

30 

2.68 

Move  mheel  back 

5. 

StOD  headstock  and  micro-neter  work 

0.23 

6 

Remone  icork  from  between  centers 

0.25 

7. 

Remove  mandrel  from  work 

0.52 

Alloifance  for  drsssinj  wheel.  4  minutes  on  each  10  p 
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0.40 

4.8? 

lO'fr 

.49 

5.36 

2nd  Setting:   Grind  short  end.  f  iimiti  0.0005" 

(  f-m.sh  No.2 

Order  of  operations,  apveda,  and  feeds  the  same 
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6000 

SO 

57 

0.25 

15 

as  for  1st  Setting 

0.50 

30 

3.67 
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0.37 

4.04 

Allowance  for  rest,  8  minutes  on  every  hour 

0.94 

TOTAL  STANDARD  TIME >Q.-* 
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Tig,   35.     Chart    showing   Method   of    keeping   Complete    Record 
of    Grinding    Data 

and  the  last  three  traverses  at  double  this  speed,  or  30  inches 
per  minute.  The  wheel  is  then  moved  back  from  the  work, 
the  headstock  is  stopped,  and  the  work  measured.  If  ground 
to  the  size  which  it  should  be  if  the  stop  has  been  properly 


set,  the  work  is  then  removed  from  the  center  and  taken 
from  the  mandrel,  when  the  operations  on  that  particular 
shoulder  are  finished.  Allowances  are  then  made  for  dressing 
the  wheel  as  well  as  making  necessary  adjustments  of  the 
machine,  and  for  a  resting  period.  Of  course  at  the  rate  set 
forth  here,  it  would  be  impossible  for  an  operator  to  keep  it  up 
all  day  long,  and  a  certain  allowance  is  made  for  a  rest  every 
hour.  In  this  case  it  is  six  minutes.  By  studying  this  chart, 
it  will  be  seen  that  practically  every  factor  has  been  taken 
into  consideration,  and  when  a  piece  rate  price  is  based  on 
a  study  of  this  character  it  is  possible  to  get  the  cost  down 
to  about  what  it  should  be.  In  order  to  increase  production, 
a  premium  rate  is  also  given,  so  that  there  is  always  an 
incentive  to  turn  out  more  work.  A  careful  study  of  each 
job  that  comes  up  is  recommended,  because  of  the  more  satis- 
factory work  that  results,  and  the  increase  in  production. 
Summary 
The  examples  of  work  shown  in  the  foregoing  have  not 
been  chosen  in  all  cases  because  they  represent  the  best  prac- 
tice, but  have  been  selected  to  illustrate  the  points  that  it  is 
necessary  to  observe  in  grinding  cylindrical  work  successfully. 
The  examples  shown  illustrate  work  that  is  turned  out  on  a 
manufacturing  basis,  and  are  not  of  the  tool-room  variety. 
The  reason  for  this  is  that  for  several  years  the  development 
of  the  grinding  machine  has  been  along  the  line  of  increasing 
production,  at  the  same  time  retaining  the  necessary  ac- 
curacy. In  the  section  on  work  and  wheel  speeds,  it  will 
be  noticed  that  the  work  speeds  given  are  considerably  lower 
than  those  generally  used  on  tool-room  work.  For  tool-room 
work,  as  a  rule,  high  work  speeds  with  fine  grain,  hard  bond 
wheels  are  used.  These  wheels,  in  order  to  reduce  the  pres- 
sure on  the  work,  are  usually  trued  off  so  that  only  a  small 
portion  of  the  wheel  surface  contacts  with  the  worK.  This 
method  of  procedure  is  not  recommended  for  regular  manufac- 
turing work,  because  the  greatest  production  is  only  possible 
when  the  full  face  of  the  wheel  is  used.  In  this  article,  an 
endeavor  has  been  made,  in  most  cases,  to  explain  the  reason 
for  points  that  seem  to  be  at  variance  A'ith  the  best  practice. 
As  has  been  pointed  out,  the  method  used  depends  upon  a 
number  of  varying  factors,  such  as,  the  machine  used,  the 
character  of  the  work,  and  the  wheels,  as  well  as  the  opinion 
of  the  operator. 
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HE  term  "form  grinding,"'  as  applied  to  the  manu- 
facture of  machine  and  automobile  parts,  is  gen- 
erally used  to  refer  to  the  production  of  both 
straight  and  irregular-shaped  surfaces.  On  cylin- 
drical grinding  it  is  used  to  indicate  that  the 
wheel  is  fed  straight  in  on  the  work  without  any 
traverse  of  the  wheel  or  work.  In  an  endeavor  to  differentiate 
between  form  grinding  of  straight  and  irregular  surfaces, 
other  names  for  the  grinding  of  plain  surfaces  have  been 
suggested,  such  as  straight-in  grinding,  wide-wheel  grinding, 
etc.  As  a  matter  of  fact,  however,  in  practice  the  term  "form 
grinding"  is  used  to  indicate  the  production  of  both  straight 
and  irregular  shaped  surfaces  on  cylindrical  work  where  the 
work  or  wheel  is  not  traversed.  There  are  also  many  other 
applications  of  the  formed  wheel  method  of  grinding,  such  as 
surface  grinding,  grinding 
splined  shafts,  crankshafts, 
etc.  These  various  subjects, 
with  the  exception  of  grinding 
splined  shafts,  will  be  taken  up 
separately  in  another  article. 
Development  of  Form  Grinding- 
Comparatively  little  is  known 
as  to  the  first  use  of  a  form 
grinding  wheel  for  producing 
irregular  or  straight  shaped 
surfaces.  It  has  been  stated 
that  the  Singer  Sewing  Ma- 
chine Co.  about  ten  years  ago 
used  a  straight-in  cut  method 
of  grinding  small  shafts  for 
sewing  machines,  and  about  six 
years  ago  the  Norton  Grinding 
Co.  produced  a  special  index 
wheel  to  be  used  in  connection 
with  truing  the  grinding  wheel 
for  grinding  multiple  diameter 
shafts.  It  is  definitely  known, 
however,  that  form  grinding 
first  came  into  prominent  use 
In  the  grinding  of  multiple- 
throw  crankshafts  for  automo- 


bile engines.  The  chief  reason  for  using  a  wide  wheel  and 
feeding  it  straight  in  on  the  work  in  the  grinding  of  crank- 
shafts was  that  the  length  of  the  bearings  and  space  between 
the  crankpin  cheeks  was  so  short  that  a  very  limited  traverse 
could  be  used.  This  made  the  operation  of  grinding  crank- 
pins  and  bearings  both  slow  and  expensive.  Heavy,  rigid 
grinding  machines  were  then  built  to  carry  wide  face  wheels, 
and  instead  of  using  the  grinding  machine  for  finishing  only, 
crankshafts  were  ground  complete  on  the  bearings  and  crank- 
pins  from  the  rough  forgings.  This  advance,  of  course, 
greatly  increased  production,  with  a  consequent  reduction  in 
the  manufacturing  costs. 

Advantag-es  and  Limitations  of  Form  Grinding- 
There  are  many  advantages  of  form  grinding,  among  which 
might  be  mentioned:  first,  greater  production;  second,  ac- 
curately finishing  hardened 
parts  of  irregular  shape;  third, 
grinding  from  the  rough; 
fourth,  increasing  possibilities 
of  securing  interchangeable 
parts. 

Greater  production  is  pos- 
sible because  of  the  fact  that  a 
wide  wheel  carries  a  greater 
number  of  cutting  particles 
that  come  in  contact  with  the 
work  than  a  narrower  wheel, 
and  consequently  removes  a 
greater  amount  of  material  in 
a  given  time.  The  wide  wheel 
also,  in  covering  the  length  of 
the  part  being  ground,  pro- 
duces the  same  amount  of 
work  in  a  given  time  as  sev- 
eral narrower  wheels.  To  il- 
lustrate, a  1-inch  face  wheel 
only  covers  one-tenth  the  sur- 
face covered  by  a  10-inch  face 
wheel,  and  assuming  that  other 
conditions  are  the  same,  will 
only  produce  one-tenth  as  much 
work  as  the  wider  wheel. 
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Fig.    37.     Details  of  In-feeding  Dev 

The  use  o£  the  form  wheels  presents  the  only  practical 
means  of  accurately  finishing  flat  or  cylindrical  shaped  ir- 
regular surfaces,  and  this  advantage  alone  is  of  considerable 
importance.  As  has  been  previously  mentioned,  form  grind- 
ing has  made  possible  the  grinding  of  crankshafts,  etc.,  from 
the  rough,  and  to  a  certain  extent,  is  responsible  for  the  great 
reduction  in  the  cost  of  automobiles  within  the  last  few 
years. 

An  advantage  of  form  grinding  that  is  worthy  of  special 
note  is  Us  possibility  of  producing  interchangeable  part.s. 
With  a  wide  face  wheel  that  is  Icept  in  good  condition  by 
being  trued  frequently  with  a  diamond,  it  is  a  comparatively 
easy  task  to  secure  accurate  work.  The  wheel  is  fed  straight 
In  on  the  work  to  the  pre-determined  point,  and  allowed  to 
dwell  on  the  work  until  no  sparks  show.  In  this  way,  parts 
can  be  ground  with  comparative  ease  to  limits  of  0.000.5  inch. 

The  width  of  face  of  grinding  wheels  used  for  form  grind- 
ing has  gradually  increased  until  today  we  find  wheels  up  to 
10  and  12  inches  face  being  used  with  success.  The  chief 
llmiUtions  of  form  grinding  are  the  difficulties  encountered 
In  making  the  grinding  wheel  and  In  producing  a  machine  of 
the  necessary  strength  and  rigidity.  Another  limitation  is  in 
the  depth  of  form.  This  can  be  such  that  the  peripheral 
speed  of  the  various  diameters  on  the  wheel  produces  a  dif- 
ferent cutting  action,  making 
the  production  of  very  deep 
forms  impracticable.  A  differ 
ence  of  2  Inches  on  the  diam 
eter  of  the  wheel,  however. 
easily  comes  within  the  possi 
bllllles  of  the  grain  and  grado 
that  can  be  furnlahd  by  tlic 
wheel  manufacturers.  Again. 
wheels  for  form  grinding  must 
be  trued  up  more  frequently 
than  l3  necessary  In  traverse 
grinding,  but  this  Is  not  a  serl 
ous  disadvantage.  In  fart, 
grinding  authorities  state  that 
on  work  which  must  be  held 
within  close  limits  a  generous 
use  of  the  diamond  not  only 
Increases  production,  but  also 
Insures     greater     accuracy     of 


Flf.   8).     Btt-np  on   >   BpMlal-i 
llaohin*   for   fsrni-trindllK 


1  used  on  Machine  shown  in  Fig.   36 

product.  Different  degrees  of  finish  on  the  work  can  be  pro- 
duced by  truing  the  wheel  so  that  it  will  be  sharp  or  smooth. 
This  makes  it  possible  in  some  cases  to  use  the  same  wheel 
for  roughing  and  finishing. 

A  form  grinding  wheel,  to  stand  up  satisfactorily,  should  be 
provided  with  liberal  fillets  and  sharp  corners  avoided.  It 
is  also  impossible  to  do  under-cutting  with  a  grinding  wheel, 
and  where  possible  the  work  should  be  designed  with  these 
two  points  in  view  if  form  grinding  is  to  be  done.  The  grind- 
ing machine  also  calls  for  considerable  study  if  satisfactory 
results  are  to  be  obtained.  In  the  first  place,  it  should  be 
rigidly  and  accurately  constructed  so  that  it  will  stand  up 
under  the  strains  of  the  work  which  it  is  called  upon  to  per- 
form. The  spindles  should  also  be  made  of  the  finest  kind 
of  material,  with  ample  bearing  surfaces  and  large  well  made 
boxes  of  good  material.  Vibration  in  the  machine  should  be 
reduced  to  a  minimum. 

Work  Speeds  (or  Form  Urlndlnif  Mild  Steel 
For  form  grinding  soft  steel  containing  from  0.15  to  0.25 
per  cent  carbon,  the  work  speed  should  be  In  the  neighbor- 
hood of  from  30  to  65  feet  surface  speed,  and  is  dependent 
upon  the  wheel  used,  and  to  a  certain  extent  upon  the  finish 
desired.  The  harder  the  bond  of  the  wheel  as  a  rule,  the 
higher  the  work  speed,  and  the  softer  the  bond,  the  lower  the 
work  speed.  For  form  grind- 
ing 0.15  to  0.25  per  cent  carbon 
steel  which  has  been  casehard- 
ened,  the  work  speeds  are  Just 
about  the  same,  but  the  wheels 
are  generally  of  a  harder  bond 
and  slightly  finer  grain  than 
those  used  for  soft  steel.  The 
examples  shown  In  the  follow- 
ing can  be  used  as  a  general 
guide  for  the  selection  of  the 
proper  wheels  and  work  speeds 
for  different  classes  of  work. 

Work  Speed.s  for  Form  Qrlndlnff 

Chrome-Nickel  and  Chrome- 
Vanndlum  St€><>la-Hent-treated 
In  the  grinding  of  alloy  steels 
which  have  been  heat-treated, 
the  work  speeds  seldom  ex- 
ceed   66    feet    surface    speed. 
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As  a  general  rule,  grinding  wheels  of  combination  grain  are 
used  for  form  grinding  alloy  steels,  and  it  has  been  found 
that  wheels  of,  say,  No.  24  combination  work  best  at  surface 
speeds  ranging  from  25  to  40  feet.  The  harder  the  bond  of 
the  wheel,  of  course,  the  higher  must  be  the  surface  speed  to 
get  the  same  results,  but  on  form  grinding,  hard  bond  wheels 
of  fine  grain  are  not  recommended  because  of  the  liability  to 
glaze  and  heat  up  quickly.  Of  course  the  speed  of  the  work 
Is  dependent  to  a  certain  extent  upon  its  diameter,  small- 
diameter  work  being  rotated  at  a  higher  surface  speed  than 
large-diameter  work.  In  the  examples  shown  in  Figs.  39,  40, 
44,  and  48,  it  will  be  noticed  that  the  surface  speeds  range 
all  the  way  from  39  to  55  feet,  the  average  being  about  45 
to  50  feet. 

Bate  of  In-feed  of  Wheel  for  Form  Grinding' 
The  rate  at  which  the  wheel  is  fed  in  on  the  work  for  form 


DRIVER  IN  FACE  PLATE 

Fig.    39.     Examples   of  form-grinding   Transmission   Ma 


Machinery 
Drive   Shafts 


Work: — Transmission  main  drive  shaft,  0.20  per  cent  carbon  open-hearth 
steel,    carbonized   and   hardened. 

Operation: — Stralght-in  grinding  taper  with  a  Norton  (vitrified)  alundum 
combination  wheel,  grain  38-24,  grade  L;  20  inches  diameter,  2%  inch 
face;  1146  R.  P.  M. — 0000  feet  surface  speed;  work  speed,  200 
R,  P.  M. — 70  feet  average  surface  speed;  amount  removed  from  diam- 
eter,   0.015    to    0.025    Inch. 

Remarks: — Wide-face  wheel  is  fed  straight  in  on  work,  not  traversed,  and 
work-table  is  set  off  to  the  correct  taper;  production,  325  pieces  in 
nine  hours;  machine  used,  10  by  36  inch  Norton  plain  grinding  machine. 

B 
Work: — Transmission    shaft,    0.20    to    0.25    per    cent    carbon,    0.018    per    cent 

vanadium   alloy   steel  drop- forging,   heat-treated. 
Operation: — Straight-In    grinding    shank    with    a    Norton     (vitrified)     alundum 

combination    wheel,    grain    38-24.    grade    L;    20    inches    diameter,    6    inch 

face;    speed,    1140    R.    P.     M. — 6000    feet    surface    speed;    work    speed. 

150   R.    P.    M. — 39   feet   surface   speed;    amount   removed   from   diameter, 

0.025  inch. 
Remarks: — Wide-face    wheel    is    fed    straight    in    on    work,    not    traversed;    63 

pieces    turned    out    to   each    truing   of   wheel;    production,    550   pieces    in 

eight  hours;    machine   used,   10  by   24   inch   Norton   special-purpose   plain 

grinding   machine. 


grinding  varies  all  the  way  from  0.0005  to  0.003  inch  per 
revolution  of  the  work,  the  rate  of  in-feed  depending  on  the 
slenderness  of  the  work  and  the  manner  in  which  it  is  sup- 
ported, also  to  some  extent  on  the  rigidity  of  the  machine  in 
which  the  operation  is  being  accomplished.  This  in-feeding 
of  the  wheel  on  the  work  is  generally  done  by  hand,  but 
several  devices  have  been  designed  for  doing  this  by  power. 
Of  course  the  hand  feed  method  offers  more  latitude,  as  far 
as  increasing  production  is  concerned,  than  the  power  feed, 
but  can  only  be  done  successfully  by  an  experienced  operator. 
An  interesting  in-feeding  device  which  has  been  adapted  to 
the  Brown  &  Sharpe  plain  grinding  machine  for  form  grind- 
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GRIND  0.5625"j:J-J™s'i',  Mi 

Fig.   40.     Two    Interesting    Examples    of    "Stroight-in"    Grinc 
Automobile   Drive   Shaft  and   Automohile  Spring   Shackle 


carbon,      chrome-nickel 
ii-ireatea. 

Operation: — Straight-in  grinding  plain  bearing  with  a  Norton  (vitrified) 
alundum  combination  wheel,  grain  38-24,  grade  L;  20  inches  diameter, 
514  inch  face;  1146  R.  P.  M.— 6000  feet  surface  speed;  work  speed, 
200  R.  P.  M. — 55  feet  surface  speed ;  amount  removed  from  diameter, 
0.030   to   0.040   inch. 


achine    used,     10    by 
nachine. 

B 


50    inch,     Norton    special-purpose 


cent    carbon,     0.18    per    cent 


Work: — Automobile    spring    shackle,     0.20 
vanadium    drop-forging,    heat-treated. 

Operation: — Straight-in  grinding  shank  with  a  Norton  (vitrified)  alundum 
wheel,  grain  46,  grade  O;  20  inches  diameter,  2  inch  face;  1146 
R.  P.  M. — 6000  feet  surface  speed;  work  speed,  480  R.  P.  M. — 71 
feet  surface  speed;  amount  removed  from  diameter,  0.012  to  0.015 
Inch. 

Rem-arks: — Wide-face  wheel  is  fed  straight  in  on  work,  not  traversed;  22 
pieces  turned  out  to  each  truing  of  wheel;  production,  1400  pieces 
in    eight    hours;    machine    used,    6    by    32    inch    Norton    plain    grinding 


hearth    steel, 


Operation: — Straight-in  grinding  external  diameter  with  a  Norton  (vitrified) 
alundum  comhination  wheel,  grain  38-24,  grade  I.;  20  inches  diameter, 
6  inch  face;  speed.  1241  R.  P.  M.— 6500  feet  surface  speed;  work 
speed.  1(X)  R.  P.  M. — 30  feet  surface  speed;  amount  removed  from 
diameter,   0.015   to  0.025  inch. 

Remarks: — Wide-face  wheel  is  fed  straight  in  on  work,  not  traversed;  50 
pieces  turned  out  to  each  truing  of  wheel;  production.  330  pieces  In 
nine  hours;  machine  used,  10  by  36  Inch  Norton  plain  grinding  machine. 

B 

Work:— Front  axle  spindle  bolt,  0.20  per  cent  carbon  open-hearth  steel, 
carbonized    and    hardened. 

Operation: — Straight-in  grinding  external  plain  surface  and  tlireaded  sec- 
tion with  a  Norton  (vitrified)  alundum  combination  wheel,  grain 
38-24,  grade  L;  20  inches  diameter,  0  inch  face;  speed.  1241  R.  P.  M. 
— 6500  feet  surface  speed;  work  speed.  200  R.  P.  M. — 33  feet  surface 
speed;    amount   removed    from    diameter,    0.015   to   0.025    inch. 

Remarks: — Wide-face  wheel  Is  fed  straight  in  on  work,  not  traversed;  50 
pieces  turned  out  to  each  truing  of  wheel;  production.  4S0  pieces  in 
nine  hours;  machine  used.   10  by  30  Inch  Norton  plain  grinding  machine. 
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Fig.    42. 

ing  is  shown  in  Figs.  36  and  37.  This  device  is  operated  as 
follows:  An  eccentric  .1  held  on  the  work  head  spindle 
oscillates  a  shaft  D  through  lever  D  and  connection  C.  Shaft 
D  carries  an  adjustable  shoe  E  which  can  be  moved  along  it 
to  contact  with  lever  F.  This  lever  is  fulcrumed  in  bracket 
G  and  on  its  lower  end  carries  a  ratchet  pawl  lever  H. 
Ratchet  pawl  H.  In  turn,  carries  a  pawl  J.  which  engages 
with  a  feeding  dial  /  fastened  to  the  same  shaft  that  carries 
the  handwheel  for  operating  the  in-feed  of  the  grinding  wheel 
slide. 

As  the  work  head  revolves,  pawl  J  moves  the  feeding  dial 
7  around  two  notches,  or  in  other  words  brings  the  grinding 
wheel  in  at  the  rate  of  0.002  inch  per  revolution  of  the  work. 
This  continues  until  the  correct  diameter  has  been  reached, 
when  the  automatic  kick-out  comes  into  play.  This  consists 
of  a  segment  shield  A"  fastened  to  the  feeding  dial  and  ad- 
justable around  its  circumference.  This,  as  shown  in  Fig. 
37,  passes  beneath  the  pawl,  raising  it  and  preventing  any 
further  action  upon  the  ratchet  dial.  The  grinding  wheel  is 
then  allowed  tn  dwell  nn  the  work  until  no  sparks  show,  an  I 


In  this  way  very  ncrurate  dimensions  can  be  obtained.  In 
fact,  the  limits  on  the  particular  piece  on  which  this  device 
was  used  were  O.OOO.'i  inch  on  the  diameter.  Feeding  the 
wheel  In  on  the  work  by  power  feed  has  an  advantage  over 
the  hand  feed.  Inasmuch  as  no  feeding  Is  done  If  the  belt 
driving  the  work  spindle  slips.  When  nn  operator  la  feeding 
the  wheel  In  by  hand,  care  must  be  taken  to  gee  that  the 
work  runs  smoothly,  or  else  flats  will  be  produced  on  the 
work.  Of  course.  If  the  wheel  Is  allowed  to  dwell  at  the  end 
of  the  cut  these  flats  will  In  most  cases  be  eliminated. 
Form  Oiindlnir  Trannmlsslon  Shnftii 
The  finishing  of  transmission  shafts  for  automobiles  Is  n 
good  example  of  the  Hdvantages  to  be  gained  by  the  use  of 
wide  wheels,  fed  straight  In  on  the  work.     Fig.  38  Illustrates 


a  special-purpose  Norton  plain  grinding  machine  set  up 
for  this  work  in  the  plant  of  the  Ford  Motor  Co.  This 
shaft  is  brought  directly  from  the  lathe  turning  operation, 
and  is  finished  complete  at  the  rate  of  550  in  eight  hours,  to 
limits  of  0.0005  inch  on  the  diameter.  As  is  shown  at  B  in 
Fig.  39,  a  No.  24,  combination  grain  No.  38  alundum  wheel  is 
used  for  the  job,  which  is  6  inches  face,  20  Inches  diameter.  A 
in  Fig.  39  shows  a  transmission  main  drive  shaft  on  which  a 
taper  bearing  is  being  ground.    In  this  case,  the  same  grain 
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Operation: — .Stralghtln  grinding  extprual  diameter  witb  a  Norton  (vltrlfled) 
alundum  rombination  wheel,  grain  38-1^4,  grade  L;  20  Incbes  diameter. 
4  inch  face;  speed.  1241  R.  P.  M.— 6.V)0  feet  sorface  sped:  work 
speed,  about  100  R.  P.  M. — 41  feet  surface  speed:  amount  remoTc<I 
from    diameter.    0.010   Inch. 

Remarks: — Wide-face  wheel  is  fed  straight  In  on  portions  (a>  and  (h>.  not 
traversed:  small  end  {e)  is  also  ground  in  same  setting  bjr  shifting 
wheel:  production,  20,%  pieces  in  nine  hours:  machine  used,  10  by  30 
inch    Norton    plain   grinding   machine. 


B 


gear 


cariionixed 


Operation: — Straight-ln  grinding  two  external  diameters  with  a  Norton 
tvitritied)  alundum  combination  wheel,  grain  38-24.  grade  L:  20  Inches 
diameter,  0  Inch  face:  speed,  1241  R.  P.  M.— CVW  feet  surface  si>eed: 
work  speed,  100  R.  P.  M. — 24  feet  surface  speed;  amount  removed 
from   diameter   0.015   to   0.02.'.    inch. 

Remarks; — ^Vlde-face  wheel  Is  fed  straight  In  on  work,  not  traversed: 
.V)  pieces  turned  out  to  each  truing  of  wheel;  production.  3".%  pieces 
111  nine  hours;  machine  used.  10  b.v  36  inch  Norton  plain  grinding 
niii.hlTu-. 


and  grade  of  wheel  is  used,  but  the  work  speed  is  mucli 
higher.  While  this  piece  has  an  over-all  length  almost  twice 
that  of  B.  the  production  is  not  anywhere  nearly  as  great. 
This  is  largely  due  to  the  time  spent  in  keeping  the  wheel 
face  true,  and  probably  is  due  to  the  pace  set  by  the  operator. 
Tlie    automobile    drive    sliaft    .shown    at    .1     in     Fie.    40    is 
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Fig.    46. 

another  good  example  of  "straiglit-in"  grinding.  In  this  case 
a  wheel  5^4  inches  wide  is  used  and  the  work  is  finished  to  a 
limit  of  0.001  inch  on  the  diameter.  The  same  grade  and 
grain  of  wheel  is  used  as  in  Fig.  39,  but  the  work  speed  has 
been  slightly  increased  over  that  shown  at  B.  This  increase 
in  speed,  however,  is  not  beyond  the  limits  of  the  grain  and 
grade  of  the  wheel  used.  The  automobile  spring  shackle 
shown  at  B  in  Fig.  40  illustrates  one  point  previously  stated 
regarding  the  work  speed.  In  this  case  it  will  be  noticed  that 
an  alundum  wheel,  grain  46,  grade  0,  Is  used,  and  the  surface 
speed  is  71  feet.  Here  it  will  be  noticed  that  the  grain  is 
much  finer  than  for  example  A  and  the  bond  is  also  harder. 

Form  Grinding  Automobile  Transmission  Countershaft 
and  Spindle  Bolt 
Fig.  41  shows  two  interesting  examples  of  form  grinding. 
One  is  a  transmission  countershaft  which  is  made  from  0.20 
per  cent  carbon  open-hearth  steel,  carbonized  and  hardened, 
and  the  other  is  a  front  axle  spindle  bolt  made  from  the  same 
material.  Figs.  42  and  43,  respectively,  show  how  these  pieces 
are  handled  in  the  grinding  machine.  Referring  to  Fig.  42,  it 
will  be  noticed  that  the  transmission  countershaft  is  held  on 


very  careful  truing  of  the  grinding  wheel.  To  accomplish 
this,  the  grinding  machine  is  provided  with  stops  so  that  the 
wheel  truing  device  can  be  brought  to  the  proper  position 
each  time  for  truing  the  wheel.  The  centers  in  the  work  are 
also  center-reamed  to  the  same  depth,  so  as  to  bring  the  work 
in  the  correct  relation  to  the  wheel.  Fig.  46  shows  the  method 
by  which  this  piece  is  handled.  A  small  driver  screwed  onto 
the  end  of  this  piece  acts  as  a  dog  to  drive  the  work  on  the 
centers. 

Form  Grinding-  a  Rear  Axle  Shaft 
The  rear  axle  shaft  shown  in  Fig.  48  is  a  good  example  of 
the  straight-in  method  of  grinding.  Referring  to  this  illus- 
tration, it  will  be  seen  that  three  diameters  are  ground  by 
feeding  the  wheel  straight  in  on  the  work.  For  one  diameter, 
a  wheel  6i/4-inch  face  is  used,  for  another  a  6-inch  face  wheel. 


Work: — Hear  axle  sli.ift.  0.20  per  cent  carlion,  0  IS  per  rent  vanadium 
aUo.v  steel  bar  hotroUed  and  heat-treated;  alkiwancc  O.alO  to  O.WO 
inch  left  on  all  diameters  for  grinding;  wheel  fed  straight  in  on 
work  without  traverse;  wheel  allowed  to  dwell  at  end  of  cut  until 
practically  no  sparks  show;  grinding  limit  0.001  inch  on  straight 
portions  of  shaft:  three  operations  on  a  10  by  36  inch  Norton  special- 
purpose   plain   grinding   machine. 

Operation  A; — Wheel,  Norton  (vitritied)  alnndnm  combination,  grain  38-24. 
grade  L:  20  inches  diameter.  6%  inch  face:  speed,  1146  R.  P.  M.— 
tiOOO  feet  surface  speed;  work  speed.  200  R.  P.  M. — 55  feet  surface 
speed;  60  pieces  turned  out  to  each  truing  of  wheel;  production,  350 
pieces  in   eight  hours. 

Operation  B; — Wheel,  same  as  above;  same  data  also  applies  to  wheel 
speed,   work  speed,   production,   etc. 

Operation    C: — Wheel.    Norton    (vitrified) 
grade    L:    20   inches    diameter,    314    i 
GOOO   feet    surface   speed;    work    speed.    200    R. 
surface    speed;    60    pieces    turned    out    per    each    truing 
duction,   450  pieces  in   eight   hours. 


and  for  the  third  or  tapered  end  a  wheel  314  inches  face  is 
used.  On  this  work  three  Norton  special-purpose  plain  grind- 
ing machines  are  used.  Fig.  47  shows  how  the  work  is  sup- 
ported while  operation  B  is  being  performed.  Here,  it  will  be 
seen  that  a  Norton  rigid  steadyrest  of  the  type  shown  in  Fig. 
5  is  used,  carrying  a  hardened  steel  work-shoe.  In  order 
to  grind  this  bearing  absolutely  true,  knob  A  for  operating 
the  steadyrest  shoe  is  adjusted  to  spring  the  work  against  the 
wheel  just  as  it  is  being  finished  to  the  required  diameter. 
Another  interesting  point  about  this  job  is  the  type  of  water 


the  centers  and  driven  in  the  ordinary  manner  by  a  dog,  as 
is  also  the  case  with  the  front  axle  spindle  bolt  shown  in 
Fig.  43. 

Grinding-  Automobile  Gear  Shafts 
Two  examples  of  form  grinding  on  automobile  parts  are 
shown  in  Fig.  44.  A  is  a  main  drive  gear  shaft  on  which 
three  diameters  are  finished  by  means  of  feeding  the  wheel 
straight  in  on  the  work  without  any  lateral  traverse.  Di- 
ameters a  and  B  are  finished  at  the  same  time,  whereas  di- 
ameter c  is  finished  by  moving  the  work  over,  and  is  done  in 
the  same  setting  as  diameters  a  and  b.  The  manner  in  which 
this  gear  shaft  is  handled  is  shown  in  Fig.  45.  Here  it  will 
be  seen  that  a  driver  which  contacts  with  the  teeth  in  the 
gear  takes  the  place  of  the  ordinary  driving  dog.  The  idler 
gear  shaft  shown  at  B  is  a  little  more  difficult  to  grind. 
This  is  provided  with  two  diameters  and  the  difference 
between  these  two  diameters  is  only  0.0025  inch,  necessitating 


Fig.    49.     Grinding   Motor   Armature   Shafts   by   Form   Wheel    Method 
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Tig.    BO.     Motor  Armature  Shaft,  finished  Complete  at  the  Hate 
of   105  in  Ten  Hours 

Work: — Armature  shaft.  0.15  to  0.25  per  cent  carbon  machine  steel;  ground 
after  rough-turning  operations  when  soft;  allowance  of  0.015  Inch 
on  nil  diameters  for  grinding  eicept  one;  wheel  fed  straight  in  on 
worl:  without  traverse  at  the  rate  of  alwut  0.002  Inch  per  revolution 
of  worlt;  wheel  allowed  to  dwell  at  end  of  cut  until  no  sparks  show; 
grinding  limit  varies  on  all  diameters  from  0.0005  to  0  002  inch; 
eight  form  grinding  operations,  one  traverse  operation;  performed  on 
a  6  by  32  inch  Norton  plain  grinding  machine;  shafts  carried  through 
in  lots  of  .MM);  one  shoulder  finished  on  each  shaft  at  one  time; 
production,    about    105   finished    shafts    in    ten    hours. 

Operations  A  to  E  inclnsive: — Wheel.  Norton  (vitrified)  alundnm,  2%  inche* 
wide,  14  inches  diameter;  grain  24.  grade  N;  speed.  l.'iOO  R.  P.  M. — 
5.'300  feet  surface  speed;  trued  with  diamond  every  75  shoulders  ground; 
work    speed.    3M    It.    P.    M. — 58    to   92    feet   surface    speed. 

Operations  F  to  H  inclusive: — Wheel,  same  as  above;  same  data  also  applies 
to  wheel  speed;  work  speed,  S.'iO  R.  P.  M.— 90  to  115  feet  surface  speed; 
for  operation    (F)   wheel  Is  trued  0.001  inch   taper. 

Operation  I: — Wheel,  same  as  that  used  for  operations  (A)  to  (H)  inclusive; 
same  data  also  applies  to  wheel  speed;  work  speed,  350  R.  P.  M. — 
104  feet  surface  speed;  0.032  Inch  removed  from  diameter;  time,  one 
minute    for    each    nliaft;    wheel    traversed. 

spout  used.  In  this  case  it  will  be  noticed  that  a  special 
water  spout  made  from  sheet  metal  has  been  slipped  over  the 
regular  spout.  This  spout  B  is  made  fan-shaped  and  throws 
a  stream  of  cutting  lubricant  across  the  entire  width  of  face 
of  the  grinding  wheel.  The  stream  of  cutting  lubricant 
directed  by  this  spout  is  also  "thin,"  thus  reducing  splashing. 
Grinding  Motor  Armature  Shafts 

The  motor  armature  shaft  shown  in  Fig.  50  is  another 
good  example  of  straight-in  grinding.  In  this  case  the  wheel 
used  is  not  wide  as  compared  with  the  other  examples  that 
have  been  shown.  This  2Vi-inch  face  wheel,  however,  covers 
all  the  shoulders  on  the  shaft  except  shoulder  /  which  is  4.536 
inches  long.  The  method  by  which  this  particular  example 
is  ground  is  shown  in  Fig.  49.  The  operator  takes  a  batch 
of  about  100  shafts,  and  grinds  one  shoulder  at  a  time  on 
all  the  shafts;  then  he  shifts  the  position  of  the  work  table 
in  relation  to  the  wheel  and  grinds  the  second  shoulder,  and 
so  on  until  all  the  shoulders  except  /  have  been  finished; 
for  this  shoulder  the  work  is  traversed  past  the  wheel.  It 
will  also  be  noticed  that  shoulder  F  Is  ground  with  a  slight 
taper,  and  for  grinding  this.  It  is  necessary  to  true  the  wheel 
to  a  corresponding  taper. 

Urlndlntf  Electric  Starter  Shafts 

The  electric  starter  shaft  shown  in  Fig.  52  is  another  ex- 
ample which   illustrates  the  advantages  of  form  grinding  on 


shafts  of  the  multi-shoulder  variety.  This  particular  electric 
starter  shaft  is  made  from  cold-rolled  steel,  and  has  five 
diameters  that  are  ground  by  feeding  the  wheel  straight  in 
on  the  work.  Three  of  the  diameters  require  separate  set- 
tings for  each  operation,  whereas  two  diameters  are  ground 
by  forming  the  wheel  to  cover  both  dimensions  at  the  same 
time.  In  this  way  five  operations  are  performed  on  four 
machines,  and  the  product  from  each  machine  is  100  shafts 
per  hour.  As  shown  in  Fig.  37,  for  performing  operation  D, 
Fig.  52,  a  stop  is  provided  on  the  machine  for  locating  the 
wheel  in  the  correct  relation  to  the  work.  This  comprises 
a  block  L  fulcrumed  in  bracket  M  which  can  be  swung  down 
out  of  the  way  when  truing  the  grinding  wheel  by  means  of 
the  device  shown  on  the  machine  in  Fig.  51.  The  work  is 
then  relocated  by  moving  block  L  into  place  between  the  two 
set-screws  N  and  0.  As  shown  in  Fig.  51,  the  diamond  truing 
device  consists  of  two  rods  A  and  B  which  are  held  in  the 
holder  In  an  angular  position,  so  as  to  bring  their  two  for- 
ward ends  about  l^^  inch  apart.  The  plungers  holding  the 
diamonds  are  operated  by  micrometer  screws  so  that  each 
diamond  point  is  independently  adjustable. 

Advantages  of  Form  Method  of  Grinding  on  Miscellaneous 
Machine  Parts 

The  example  of  stralght-in  grinding  shown  in  Fig.  53  is  an 
excellent  illustration  of  the  advantage  of  straight-in  over 
traverse  grinding.  When  this  particular  part  was  ground  by 
the  traverse  method,  the  time  for  100  pieces  was  seven  hours, 
thirty  minutes.  By  bringing  the  wheel  straight  in  on  the 
work,  the  time  was  cut  down  on   100  pieces  to  two  hours. 
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Fig.    it.     Electrio  Starter  Shaft,    Iniahed   Completa   at   tha   Bat*   of   100 
ShafU  per  Hour  on  Four  Brown  ft  Sharp*  Plain  Orindinc  Machines 

Work: — Electric  starter  shaft,  cold-rollcd  steel;  ground  after  rough-tunilng 
operation  when  soft:  allowance  of  O.OI.S  Inch  left  on  all  diameters  for 
grinding;  wheel  fed  straight  In  on  work  without  traverse;  In  feed. 
0.002  Inch  per  revolution  of  work;  wheel  allowed  to  dwell  at  end  of 
cut  until  practically  no  sparks  show;  grinding  limit,  O.OOOQA  Inch  on 
all  diameters;  Ave  operations  performed  on  four  R.  A  8.  plain  grinding 
machines;    output,    100   shafts   per   hour    from    each    machine. 

Operation  A; — Wheel.  Norton  (vitrlfit>d)  alundum.  3  indies  by  14  Inches, 
combination  grain  .ISM,  grade  I.;  spee<l.  1450  R.  V.  M. — !a\*  feet 
surface  speed;  trued  with  diamond  for  every  60  shafts  ground;  work 
Rjiee.!,   isa   R.   P.   M.— M   feet   surface  speed. 

Opsration  B: — Wheel.  Norton  (vitrified)  ainndum,  2  inches  by  14  Inches, 
combination  grain  38  :!<l,  grnde  L;  speeil.  1450  R.  I*.  M. — II314  feet 
surface  speed;  trued  with  diamond  after  every  80  shafts  ground;  work 
siiee<l.    188    R.    P.    M. — 44   feet    surface   speed. 

Opsration  C; — Wheel.  Norton  (vltrKled)  alundum,  \  l»y  14  Inches,  com- 
binallon  grain  38.16,  grade  L;  speed  1450  R.  V.  M. — 5314  feet  anrfac* 
speed;   work  speed,   188  R,    P,   M. — 40  feet  surfae*  speed. 

Operation  D: — Wheel.  Norton  i  vitrified)  alundtun.  \\  loch  by  14  Inches, 
combination  grain  88-441,  grade  K:  speed.  1450  R.  P.  M.— A314  feet 
surface  speed;  trued  after  every  80  ahafla  with  special  diamond  tru- 
ing device  carrying  two  diamonds;  work  speed,  188  R.  P.  M. — 43  tMl 
average  surface   speed. 
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Miivhincry 
Fi?.   53.     Pump  Gear  Blank  on  which  Production  was  greatly  increased 
by  using  "Straight-in"    Grinding  in  preference  to   the  Traverse  Uethod 

Work: — Pump  gear  blank.   0.30  per   cent   carbon   steel,    not  hardened. 

Operation: — Straigbt-in  grinding  three  diameters  with  an  Ajmerican  (vitrified) 
corundum  wheel,  combination  grain  58-46.  grade  L:  14  inches  di- 
ameter, H4  Inch  face:  speed,  1773  R.  P.  M. — 6300  feet  surface  speed; 
work  speed,  small  diameters,  441  R.  P.  M. — 65  feet  surface  speed; 
amount  removed  from  diameter,   0.015  inch. 

Remarks: — "Wide  face  wheel  is  fed  straight  in  on  work  without  lateral 
traverse  at  the  rate  of  0.0005  inch  per  revolution  of  the  work; 
100  pieces  turned  out  to  each  truing  of  wheel;  work  put  through  in 
lots  of  100  pieces;  production,  100  pieces  in  two  hours,  eighteen 
minutes;  machine  used.   No.  11  Bro^\-n  &  Sharpe  plain  grinding  machine. 


eighteen  minutes  without  sacrificing  accuracy  or  finish  of 
work.  The  cast-iron  drive  pinion  shown  at  B  in  Fig.  54  is 
another  example  which  illustrates  the  advantage  of  straight- 
in  grinding  over  traversing  the  wheel.  On  a  lot  of  100  pieces, 
the  previous  time  by  the  traversing  method  was  seven  hours, 


Fig.    64.     Two    Interesting    Examples    of    the    "Straight-in"    Method 

of   Grinding — one   showing   up   the   Limitations   and   the    other 

the   Advantages   of   this   Method 


Work: — Gas    engine    valve    stem,    0.30   per   cent    carbon    steel,    not   hardened. 

Operation; — "Straight-in"  grinding  diameter  of  stem  with  a  Norton 
(alundum)  wheel,  grain  38-46,  grade  J;  18  Inches  diameter,  6  Inch 
face;  speed,  1379  R.  P.  M. — G500  feet  surface  speed;  work  speed,  255 
R.  P.  M. — 25  feet  surface  speed;  amount  removed  from  diameter, 
0.010    to    0.012    Inch. 

Remarks: — Wide  face  wheel  Is  fed  straight  in  on  work  without  any 
lateral  traverse,  at  the  rate  of  0.0005  inch  per  revolution  of  the  work; 
50  pieces  turned  out  to  each  truing  of  wheel;  production,  40  pieces  in 
twenty-one  minutes,  twelve  seconds;  macliine  used.  No.  12  Brown  & 
Sharpe  plain  grinding  machine. 

B 

Work: — Drive  pinion  made  of  cast  Iron. 

Operation: — "Stralght-in"  grinding  stem  of  pinion  with  a  Norton  (vitrified^ 
crystolon  wheel;  grain  50.  grade  L;  18  Inches  diameter,  6Wj  Inch  fuce: 
speed  1379  R.  P.  M. — G.oOO  feet  surface  speed;  work  speed,  79  R.  P.  M. 
— 75  feet  surface  speed;   amount  removed  from  diameter  0.015  inch. 

Remarks: — Wide  face  wheel  is  fed  straight  in  on  work  without  any  lateral 
traverse  at  the  rate  of  0.0005  inch  per  revolution  of  the  work;  10 
pieces  turned  out  to  each  truing  of  wheel;  production,  100  pieces  In 
four  and  one-half  hours;  parts  put  through  in  lots  of  100  pieces;  ma- 
chine  used.    No.    16   Brown   &  Sharpe  plain  grinding   machine. 


forty-eight  minutes.  This  time  was  practically  cut  in  two 
by  bringing  the  wheel  straight  in  on  the  work,  the  grinding 
then  being  accomplished  in  four  hours,  thirty  minutes.  The 
example  A  in  Fig.  54  shows  a  little  closer  time  between  the 
traversing  and  straight-in  methods  of  grinding.  On  forty 
pieces  the  time  required  for  traversing  the  wheel  was  twenty- 
six  minutes,  twenty-six  seconds,  and  by  bringing  the  wheel 
straight  in  on  the  work  the  time  for  forty  pieces  was  twenty- 
one  minutes,  twelve  seconds — a  gain  of  about  five  minutes. 
The  reason  that  the  straight-in  method  shows  such  a  slight 
advantage  in  this  case  is  because  of  the  slenderness  of  the 
work  and  the  care  with  which  it  has  to  be  handled.  The 
gain,  however,  is  sufficient  to  warrant  the  use  of  the  straight- 
in  method  of  grinding  in  preference  to  traversing  the  work. 


Fig.    55.     "Straight-Ln"    Grinding    Cream    Separator    Bowl    Shell 
and  Igniter  Shaft  by  Form  Wheel  Method 


Work: — Cream  separator  bowl  shell.  0.18  to  0.25  per  cent  carbon  hot  rolled 
strip  steel,  annealed,  pickled  and   "limed,"  but  not  hardened. 

Operation: — Grinding  straight  and  tapered  portions  of  bowl  with  a  Norton 
(vitrified)  alundum  wheel,  grain  24,  grade  M;  14  inches  in  diameter, 
3  inch  face;  speed,  1364  H.  P.  M. — 5000  feet  surface  speed;  work 
speed.  48  R.  P.  M. — 50  feet  average  surface  speed;  amount  removed 
from   diameter,   0.012  to  0.015  inch. 

Remarks: — Wide  face  wheel  is  fed  straight  in  to  grind  bevel  and  straight 
portions  in  the  following  manner:  first,  wheel  is  fed  straight  In  to 
rough  (A)  to  within  0.003  inch  of  finished  size;  second,  wheel  is 
traversed  sideways  to  finish  (B);  third,  wheel  is  moved  back  0.004 
inch  from  bevel  surface  to  finish  (A);  25  to  200  pieces  turned  out  to 
each  truing  of  wheel;  varies  with  grade  of  steel  and  annealing; 
averages  50;  production.  192  in  nine  hours;  machine  used,  6  by  32 
inch   Norton   plain  grinding  machine. 

B 

Work: — Igniter  shaft,   0.20  per   cent   carbon   steel,   not   hardened. 

Operation: — "Straight  in"  grinding  three  external  diameters  with  a  Norton 
(alundum)  wheel,  grain  38-46,  grade  K;  12  inches  diameter,  3  Inch 
face;  speed,  2069  R.  P.  M. — 6500  feet  surface  speed;  work  speed.  308 
R.  P.  M. — 40  feet  average  surface  speed;  amount  removed  from  di- 
ameter,  0.010  Inch. 

Remarks: — Wide  face  wheel  Is  fed  straight  In  on  work  without  lateral 
traverse;  actual  grinding  time— one  man  mounting  work,  one  man 
operating  machine — 43  minutes  for  100  shafts;  work  put  through  in 
lots  of  100  pieces;  machine  used.  No.  11  Brown  &  Sharpe  plain  grind- 
ing machine. 


The  example  of  straight-in  grinding  shown  at  B  in  Fig.  55 
brings  up  a  point  in  regard  to  operating  the  machine  that  has 
not  previously  been  mentioned.  On  account  of  the  shape 
of  this  particular  part,  it  is  necessary  to  use  a  special  driver 
which  must  be  held  in  place  by  set-screws,  as  shown.  This 
takes  some  time  to  put  in  place,  and  two  methods  were 
adopted  for  operating  the  machine.  One  was  to  have  one 
man  mounting  the  work  and  operating  the  machine,  and  by 
this  method  the  time  for  100  pieces  was  fifty-three  minutes. 
By  having  two  men,  one  helper  and  one  machine  operator, 
the  time  on  100  pieces  was  cut  down  to  forty-three  minutes. 
For   truing   up   the   grinding   wheel,   a   special   truing  device 


890 


MACHINERY 


July,  1915 


Tig.    66.     Set-up  on  a   10  by  36  Inch   Norton   Plain   Grind 

holding  three  diamond  holders  was  used,  so  that  all  three 
diameters  on  the  wheel  could  be  trued  up  at  the  same  setting. 
Grinding-  a  Cream  Separator  Bowl  Shell 
The  cream  separator  bowl  shell  shown  at  A  in  Fig.  55  il- 
lustrates an  example  of  work  for  which  the  form  wheel 
method  of  grinding  is  particularly  adapted.  In  this  case,  a 
tapered  and  straight  shoulder  has  to  be  finished  and  the 
method  of  accomplishing  this  is  to  first  feed  the  wheel 
straight  in  to  rough  diameter  A  to  within  about  0.003  inch 
of  the  finished  size.  Then  the  work  is  moved  sidewise  so  as 
to  finish  bevel  surface  B.  The  work  is  again  moved  back 
from  the  wheel  about  0.004  inch,  whereupon  the  wheel  is  fed 
straight  in  to  finish  surface  A  and  at  the  same  time  take 
a  light  finishing  cut  from  surface  B.  In  this  way,  both  sur- 
faces are  finished  accurately  at  the  rate  of  192  pieces  in  nine 
hours. 

Grindlner  RlHe  Barrels 

The  grinding  of  rifle  barrels  in  large  quantities  has  necessi- 
tated devising  special  equipment  and  means  for  handling  the 
work  expeditiously.  It  is  no  exception,  therefore,  to  find  that 
the  wide  face  grinding  wheel  has  been  adapted  with  success 
to  this  work.  Fig.  56  shows  a  Norton  10  by  36  inch  plain 
grinding  machine  set  up  and  in  operation  on  rifle  barrel 
grinding.  This  particular  rifle  barrel,  shown  in  Fig.  57,  is 
over  26  inches  long,  and  is  practically  ground  for  its  entire 
length.  The  barrel  is  ground  taper  from  the  muzzle  up  to 
within  a  short  distance 
of  the  breech  end  and 
terminates  in  a  10-inch 
radius.  The  wheel  used 
for  this  purpose  is  5 
inches  face,  20  inches  In 
diameter,  and  Is  trued 
with  a  10-lnrh  radius 
for  about  one-hnlf  Us 
face  width,  the  remain- 
ing part  of  the  face  be- 
ing trued  .itralght.  The 
swivel  table  of  the  ma- 
chine Is  set  off  to  the 
required  taper. 

ThI.i  particular  rifle 
barrel  Is  made  from  an 
unannealed  forging  of 
from  0.4.1  to  0.50  per 
cent  carbon.     I'sually  it 
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ne  Machine     for   grinding   Rilie    Barrels   in    One    Operation 

is  ground  after  the  bore  of  the  barrel  has  been  reamed,  and  in 
some  cases  slugs  are  inserted  in  the  ends  instead  of  having 
the  centers  fit  directly  in  the  bore.  On  this  particular  barrel 
the  external  diameter  is  finished  by  the  power  and  hand 
traverse  methods.  The  taper  portion  of  the  barrel  is  ground 
by  traversing  the  work  past  the  wheel  by  power,  whereas  the 
radius  portion  is  finished  by  hand.  The  operator,  as  soon  as 
he  finishes  the  taper,  brings  the  work  slowly  up  against  the 
radius  on  the  wheel  and  finishes  this  portion  of  the  barrel  to 
shape  and  size.  On  an  average,  thirty-five  to  forty  barrels 
can  be  turned  out  between  each  truing  of  the  wheel,  but  the 
straight  portion  of  the  wheel  requires  to  be  trued  up  about 
twice  for  every  truing  up  of  the  radius  section.  The  truing, 
however,  is  done  by  taking  a  very  light  cut  with  the  diamond 
from  the  face  of  the  wheel,  and  does  not  alter  the  diameters 
on  the  wheel  perceptibly.  The  rate  at  which  the  work  is 
traversed  past  the  wheel  varies  to  a  considerable  extent,  but 
the  usual  practice  is  to  take  light  cuts  with  coarse  traverse 
feeds,  practically  the  full  width  of  the  wheel  being  used  per 
revolution  of  the  work  for  roughing.  Three  standard  Norton 
rigid  steadyrests  located  from  8  to  10  inches  apart  are  used 
for  supporting  the  work.  These  steadyrests  carry  hardened 
and  ground  steel  shoes  which  are  finished  to  the  same  taper 
as  that  on  the  barrel. 

Another  interesting  example  of  rifle  barrel  grinding  is 
shown  in  Fig.  58.  As  will  be  seen  by  referring  to  this  illus- 
tration,  this   rifle   barrel    is   luindlort   in   an   entirely   ditferent 

manner.  Instead  of  tra- 
versing the  wheel  along 
the  work  straight  from 
the  radius  section  to  the 
muzzle,  the  wheel  Is 
stepped  In  at  Intervals 
along  the  diameter  of 
the  work,  the  reason  for 
this  being  that  the 
taper  on  the  barrel  Is 
not  continuous  but 
changes  at  five  points. 
To  complete  the  barrel 
requires  Ave  operations 
and  five  Norton  10  by 
36  Inch  plain  grinding 
machines,  which  are 
fitted  up  with  special 
attachnionts  for  this 
work.      For   performing 
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Work; — Itino   linrrrl.   O.Vi   to  O.V)   per   cent    cnrlinn    ininiinrnlnl    ulei-l    forclnit*. 

Op«r>ttan: — r,rln<llnii    laper    onil    radlni    wieh    ■    Nnrlnn    (rltrlDed)    comhlnn- 

il.m    wheel,    grain    aft^l,    tnitr    K:    20    lnelie«    cllametpr,    R    Inch    face: 

•peeil.    1I.<14    R.    P.    ,M.-<»200    feet    aiirfnce    upeeil:    work   ap^wl.    IM    n. 

P.   M.--.1i'   feet  nrernse  niirfnce  apeeil;   nmonnt   remoTed   from  diameter, 

0.01.-,   In  0.020   Inch. 


r  trater«e  !•  nae<l  for  rrlndlnir  taper,  and  upon  completion 
or  inis  section,  work  l«  fed  nlowljr  hj-  hand  nxalnat  wheel  to  flnlsh 
radln«:  ar,  to  *0  barrel,  to  each  lruln»  of  whi>el;  three  rl»ld  Jlend.r 
re«l»   n<eil   s   to   10  lnche«  aparl;    proiliicMon.    M  i-ompleicl   ride   hirrei. 
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operation  A,  the  machine  is  provided  with  a  headstock  locat- 
ing attachment  which  fits  over  the  locating  block  on  the  left- 
hand  end  of  the  table,  so  that  the  headstock  can  be  brought 
up  until  the  center  engages  with  the  center  hole  in  the  locat- 
ing attachment.  The  locating  block  for  the  headstock  is  com- 
mon to  all  of  the  five  machines  used  for  this  work.  This 
device  is  provided  for  relocating  the  headstock  after  the 
center  has  been  ground,  which  is  necessary  because  of  the 
wear  that  takes  place. 
As  is  shown  in  Fig.  58, 
operation  A  consists  in 
spotting  the  barrel  in 
the  center,  and  the 
locating  block  on  the 
swivel  table  is  placed 
properly  for  locating 
the  steadyrest  to  sup- 
port the  work  at  this 
point.  The  table  is 
located  by  a  pin  at  the 
front  of  the  base  which 
engages  with  a  slot  in 
a  block  attached  to  the 
sliding  table.  In  this 
way  the  rifle  barrel  is 
always  in  the  correct 
position  relative  to  the 
grinding  wheel  for  spot- 
ting the  center  of  the 
barrel. 

The  second  locating 
block  on  the  sliding 
table  shown  to  the 
right  of  the  one  just 
mentioned,  is  used  for 
locating  the  table  when 
the  wheel  truing  devise 
Is  being  used.  For 
operation  A,  the  swivel 
table  is  set  in  the  cor- 
rect position  for  grind- 
ing straight  work,  and 
the  former  on  the 
truing  device  is  pro- 
vided with  the  neces- 
sary double  taper  so  as 
to  produce  the  correct 
shape  on  the  face  of  the 
3-inch  wheel.  After  the 
first  barrel  has  been 
ground,  the  micrometer 
stops  on  the  steadyrests 
and  the  positive  stops 
on  the  cross-feed  mech- 
anism are  properly  set 
to  obtain  the  correct  di- 
ameter on  the  barrel. 
These  are  left  in  this 
position  until  it  is 
necessary  to  adjust 
them  as  the  wheel 
wears  down.  The  shoes 
Used  in  the  steadyrests 
are  made  from  hard- 
ened steel  and  are 
ground  to  fit  the  shape 
of  the  barrel  at  the 
points  where  they  con- 
tact with  it. 

Operation  B  consists  in  spotting  the  barrel  by  the  use  of 
a  4-inch  face  wheel  close  to  the  breech  end.  For  supporting 
the  barrel  for  this  operation,  a  cap-type  steadyrest  is  placed 
on  the  table  in  the  correct  position  by  means  of  a  locating 
block,  and  the  shoe  of  this  rest  engages  that  portion  of  the 
barrel  that  has  already  been  ground.  A  regular  type  solid 
steadyrest    is    placed    on    the    table   directly    in    front    of   the 


WHEEL  TRUING  DEVICE  (MODEL  "A") 

,0       \ 


Work: — Rifle  barrel.   0.45   to  0.50  per   cent   carbon   unannealed   steel   for;iiugs. 

Operation  A: — Spotting  center  of  barrel  for  steatl.vrest  shoe  and  fiuistiing 
terminal  joints  of  two  tapers  with  a  Norton  (vitrified)  alundum  wheel, 
grain  3S-.S«j,  grade  J  or  K;  14  inches  diameter.  3  inch  face;  speed. 
1037  R.  P.  M. — GOOO  feet  surface  speed;  work  speed,  1.50  R.  P.  M.— 
25  feet  average  surface  speed;  amount  removed  from  diameter,  0.012 
to   0.015  inch. 

Operation  B: — Spotting  for  steadyrest  shoe  and  finishing  barrel  to  size  at 
terminus  of  two  tapers  near  breech  end  of  barrel  with  a  Norton 
(vitrified)  alundum  wheel,  grain  38-36.  grade  J  or  K;  14  inches  di- 
ameter. 4  inch  face;  operating  at  same  speed  as  for  operation  (A); 
work   speed   also   the   same. 

Operation  C: — Traverse  grinding  portion  of  barrel  located  between  points 
siiotted  in  operations  (.\)  and  (B)  with  a  Norton  vvitritied)  aluaduni 
combination  wheel,  grain  24,  grade  J  or  K;  14  inches  diameter,  12 
inch   face;  wheel  and  work  speeds  the  same  as  for  operation    (B). 

Operation  D: — Traverse  grinding  taper  near  muzzle  of  barrel  with  a  Norton 
(vitrified)  alundum  combination  wheel;  grain  24,  grade  J  or  K;  wheel 
and   w-ork   speed   same  as   for  operation    (B). 

Operation  E: — Traverse  grinding  taper  portion  located  midway  between 
muzzle  and  center  of  barrel  with  the  same  shape  and  brand  of  wheel 
as  use<l  for  operation  tD) ;  wheel  and  work  speeds  same  as  for 
operation    (B). 

Remarks: — Five  Norton  10  by  36  inch  plain  grinding  machines  are  required 
with  one  operator  for  each  machine;  each  of  the  five  operations  re- 
quires practically  the  same  time;  production  is  at  the  rate  of  35 
per  hour  from  each  machine. 


point  where  operation  B  is  being  accomplished,  to  give  addi- 
tional support  to  the  work.  A  locating  pin  engaging  with 
the  table  locating  block  is  attached  to  the  sliding  table,  and 
correctly  locates  the  work  with  reference  to  the  grinding 
wheel  for  this  operation,  as  was  the  case  in  operation  A. 
The  wheel  truing  device  in  this  case  also  has  two  tapers  so 
as  to  produce  the  correct  shape  on  the  face  of  the  grinding 
wheel.      When    performing    this    operation,    the    swivel    table 

is  set,  as  before,  for 
grinding  straight  work, 
the  wheel  being  trued 
to  the  correct  taper. 

Operation  C.  as  shown 
in  Fig.  oS,  consists  in 
traversing  the  work 
past  a  2-inch  face  wheel. 
For  this  operation,  the 
table  is  set  off  to  the 
required  taper,  and  two 
cap-type  steadyrests  are 
located  as  indicated,  for 
supporting  the  work. 
In  this  operation,  the 
two  tapers  produced  by 
the  form  wheels  in 
operations  A  and  B  are 
matched  up.  The  wheel 
is  trued  by  using  the 
table  traverse,  the  dia- 
mond being  held  in  a 
holder  attached  to  the 
footstock  of  the  ma- 
chine. 

Operation  D  is  also  a 
traverse  grinding  opera- 
tion, and  the  headstock 
is  located  in  the  same 
manner  as  for  opera- 
tion A.  A  cap-type 
steadyrest  is  used  at 
the  center  of  the  barrel 
and  is  located  by  the 
block  on  the  swivel 
table.  A  regular  type 
steadyrest  is  placed  to 
the  right  of  the  cap- 
type  steadyrest,  and  is 
also  located  in  the  cor- 
rect position  by  means 
of  a  locating  block.  The 
swivel  table  is  set  off 
to  the  correct  taper,  and 
a  2-inch  face  grinding 
wheel  is  used.  .  The 
power  traverse  is  used 
for  this  traverse  grind- 
ing operation.  The 
grinding  wheel  is  trued 
by  means  of  a  diamond 
carried  in  the  holder  on 
the  footstock  of  the  ma- 
chine. 

Operation  E  is  per- 
formed in  a  somewhat 
similar  manner  to 
operation  D,  and  is  the 
final  operation  on  the 
barrel.  By  referring  to 
Fig.  58,  it  will  be  noted 
that  every  provision  has  been  made  for  the  rapid  operation 
of  the  grinding  machine  so  that  the  operator  can  more  fully 
apply  his  attention  to  the  turning  out  of  the  work.  The  pro- 
duction from  each  machine  is  figured  on  a  basis  of  thirty- 
five  rifle  barrels  per  hour,  giving  a  total  of  about  350  com- 
pleted rifle  barrels  in  ten  hours  from  five  machines.  For 
grinding   this   barrel    it   will   also   bo   noted  that    full   advan- 
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tage  is  taken  of  the  wide  face  wheel,  trued  to  different  tapers, 
and  bringing  It  straight  in  on  the  work.  This,  combined 
with  traversing  the  work,  enables  the  greatest  production  to 
be  obtained  on  this  peculiar  shape  of  rifle  barrel. 

For  information  on  the  grinding  of  shrapnel  shells  by  the 
form  wheel  method,  reference  should  be  made  to  the  article 
"Shrapnel  and  Shrapnel  Manufacture,"  in  the  April,  1915, 
number  of  Machinery. 

Form  Grinding  Splined  Shafts 

Splined  shafts  for  automobile  transmissions  present  an- 
other application  of  the  form  wheel  to  straight  and  circular 
surfaces.  For  this  class  of  work,  as  a  rule,  a  No.  20  Bath 
multiple-key  shaft  grinding  machine  is  used,  as  shown  in 
Fig.  59.  This  machine  carries  a  form  wheel  which  simulta- 
neously works  on  both  sides  of  the  spline,  and  also  on  the 
radius  between  the  splines.  The  wheel  is  kept  trued  up  to 
the  proper  shape  by  means  of  the  special  wheel  truing  de- 
vice, shown  to  the  right  of  the  illustration,  which  will  be 
described  in  a  subsequent  article.  The  work,  as  shown,  is 
held  on  centers  and  is  driven  by  a  dog  in  the  usual  manner. 
The  head  carrying  the  headstock  center  is  rotated  to  index  the 
work  around  for  grinding  the  various  splines,  and  several 
different  methods  are  used  for  accomplishing  this  work.  On 
the  main  drive  shaft,  shown  at  A  in  Fig.  60,  the  method  of 
grinding  Is  to  first  rough-grind  all  around  the  shaft  to  within 
0.002  inch  of  the  finished  size,  then  true  up  the  wheel  with 
a  special  wheel-truing  device,  and  take  a  finishing  cut  all 
around,  four  to  five  traverses  per  each  spline  being  made  for 
roughing  and  two  traverses  for  finishing.  On  the  example 
shown  at  B  in  FMg.  60,  which  is  practically  the  same  type  of 
shaft,  the  method  of  handling  is  the  same,  but  a  different 
wheel  is  used.  For  example  A,  a  Detroit  combination  wheel, 
grain  10-14,  grade  F,  Is  used.  This  wheel  is  a  combination 
of  two  different  size  grains  and  two  different  bonds;  the 
sides  of  the  wheel  which  operate  on  the  splines  are  of  fine 


grain,  hard  bond,  whereas  the  center  is  of  coarse  grain  and 
soft  bond.  For  the  example  shown  at  B.  the  wheel  used  is  a 
Norton  alundum,  grain  46,  grade  M,  of  practically  a  straight 
grain  throughout,  and  is  not  of  harder  bond  on  the  sides  thzin 
in  the  center.  With  the  wheel  used  on  example  A.  it  is  neces- 
sary to  true  it  up  before  taking  the  finishing  cuts  on  every 
piece,  whereas  the  wheel  used  on  example  B  turns  out  from 
twelve  to  fifteen  pieces  to  each  truing  of  the  wheel.  The  pro- 
duction on  example  A  is  sixty  pieces  in  ten  hours,  whereas 
the  production  at  B  is  100  pieces  in  nine  hours.  From  a 
study  of  these  two  examples  of  work,  it  would  appear  that 
a  hard  side,  soft  center  wheel  is  not  as  satisfactory  from 
a  production  standpoint  as  a  wheel  of  an  even  bond  and 
grain  throughout. 


t.seo  „ 

0  1.2500  ^QcXincTv 


Work:^MalD  transmission  drive  shaft.  0.20  per  cent  carbon,  open-beartb 
steel,    carbonized   and    hardened. 

Operation: — Form  grindlngr  splines  and  radtns  with  a  Detroit  (ritrilled) 
combination  wheel,  grain  10-14.  ^ade  F:  6  Inches  diameter,  1  Inch 
face:  speed.  3185  R.  P.  M. — .'iOOO  feet  surface  speed:  trarerse  work 
Bpeed.  4.3  linear  feet  per  minute:  amount  remored,  0.010  Inch  from 
each   side   of   splines:    0.020   inch    from    diameter. 

Remarks  :~-SIdes  of  splinps  end  radius  are  first  rough -ground  all  around  to 
within  0.002  inch  of  finished  aire,  then  wheel  Is  trued  with  a  fipeclal 
wheel  truing  device  and  shaft  Is  finish-ground  all  around:  numtHT  of 
traverses,  four  to  five  for  each  spline  for  roughing,  two  traverses  for 
finishing.  A  combination  wheel  with  hard  bonded  fine  grain  sides, 
and  soft  bonded  coarf^e  grain  center  is  used;  production.  60  pieces  lo 
ten  hours;  machine  used.  No.  20  Bath  multiple-ker  shaft  grlodlnc 
machine. 

B 

Work: — Main  transmission  drive  shaft.  0.50  per  cent  cart>on  ste^  drop- 
forging,  hardened. 

Operation: — Form  grinding  fipllnes  and  radius  with  a  Norton  (vitrified) 
alnndum  wheel,  grain  4o.  grade  M;  3^4  inches  diameter.  1  Inch  face; 
S.'.OO  It.  r.  M.— 2125  feet  surface  epeed:  traverse  work  apeed,  8% 
linear  feet  per  minute;  amount  removed  0.007  to  0.010  Inch  from  eAcb 
Eklde    of    the    splloes;    0.014    to   0.020    inch    from    diameter. 

Remarks: — Sides  of  splines  and  rtdlus  are  first  rough-ground  by  Indexing 
the  work  after  each  traverf>e  of  the  wheel,  and  two  or  three  com- 
plete indexlngs  made  for  roughing  And  finUhlog;  wheel  tmed  with 
special  truing  device;  12  to  ir>  pieces  turned  out  per  tmlog  of  wheel; 
production.  100  pieces  In  nine  houra:  300  pieces  ground  by  one  wheel; 
nin.-hine    iisM.    Nc    20    r.ntd    mnltlple-key    shaft    grinding    machine. 


tiinHMiKimmMfliiiiHiiirtiiiiiiiiiiiiiiiiiiiiiiiiiiiirimniiiiiiiiiiiiniiiiiiiiriiiiiii 


July,  1915 


MACHINERY 

GRINDING  CROWNED  PULLEYS* 


893 


FORMING    THE    CROWN    WITH    WIDE    FACE    WHEELS 


BY    HOWARD  W.  DUNBAR+ 


0 


Howard    W.    DunbarJ 


NE  of  the  very  simple  and 
effective  discoveries  in 
the  application  of  helt- 
ing  to  the  transmission  of 
power  has  been  the  crowning  of 
the  face  of  the  pulley,  i.  e..  mak- 
ing the  center  larger  in  di- 
ameter than  the  edges,  for  the 
purpose  of  guiding  the  belt  in  a 
straight  line  and  thereby  keep- 
ing it  in  position  without  using 
such  mechanical  means  as  belt 
guides  or  flanges  for  this  pur- 
pose. This  has  been  an  im- 
portant discovery,  but  like 
many  other  simple  mechanical 
laws  applied  in  machines,  the 
publication  of  information  regarding  the  proportioning  of 
the  crown  on  a  pulley  has  been  so  sadly  neglected  that 
almost  every  individual  has  his  own  views  and  ideas  as 
to  just  how  much  or  how  little  a  pulley  should  be  crowned 
to  accomplish  the  desired  results.  We  find  in  the  numer- 
ous handbooks  represented  to  be  authorities  on  all  subjects 
they  treat  almost  as  many  different  formulas  and  rules 
for  determining 
the  crown  for 
pulleys  as  there 
are  authors  or 
handbooks.  Some 
even  go  so  far  as 
to  say  that  "the 
figures  must  be 
modified  to  meet 
the  individual 
conditions."  Of 
course,  theo- 
retically, 1  0  w 
speeds  require  a 
higher  crown 
than  high 
speeds;  leather 
belting  higher 
crowns  than 
cotton  belting; 
wide  pulleys  and  belts  higher  crowns  than  narrow  ones,  etc. 
Some  authorities  recommend  that  the  height  of  the  crown 
should  be  1/20  of  the  width  of  the  face  of  the  pulley,  some 
1/24,  some  1/8  to  1/4  inch  in  height  per  foot  of  width,  and 
so  on  indefinitely.  The  crowning  or  increasing  of  the  di- 
ameter of  the  pulley  at  the  center  makes  it  possible  to  dis- 
pense with  fianges  or  mechanical  means  for  guiding  the 
belt,  due  to  the  tendency  on  the  part  of  the  belt  always  to 
climb  to  the  high  point  on  the  pulley.  Consequently,  the 
crovifn  has  but  one  object,  and  that  is  to  guide  the  belt.  The 
Ideal  condition  for  the  transmission  of  power,  insuring  the 
greatest  efficiency  of  the  belt,  is  when  the  face  of  the  pulley 
Is  absolutely  straight  and  true.  Therefore  the  nearer  we  can 
approach  this  condition,  the  more  efficient  will  be  the  belt. 

There  are  two  principal  factors  which  determine  the  posi- 
tion that  a  belt  takes  upon  a  crowned  pulley,  and  these  are 
modified  by  each  other.     First:     The  exact  location   of  the 

•  For  additional  information  on  the  crowning  of  pullc.vs  published  In 
Machinery  see  also  "Crown  Faced  Pulleys,"  by  George  N.  Vanderhoef. 
April,  1913,  and  "Pulley  Crowning,"  by  George  A.  Gauthier,  September. 
190.5. 

t  Assistant    Mechanical    Engineer,    Norton    Grinding    Co..    Worcester.    Mass. 

t  Howard  W.  Dunbar  was  born  in  Stockbrldge.  Mass..  In  188:;.  He  served 
an  apprenticeship  with  the  Stanley  Instrument  Co.,  Great  Harrington,  Mass. 
He  has  worked  for  the  New  York  Adding  T.vpewriter  Co..  Pike  Adding 
Machine  Co.,  J.  N.  Quinby  &  Co.,  Ellis  Adding  Typewriter  Co.,  Western 
Electric  Co.,  and  Norton  Grinding  Co.,  holding  the  positions  of  draftsman, 
model  maker,  designing  engineer,  methods  engineer,  chief  tool  designer  and 
assistant  master  mechanic.  His  specialties  are  manufacturing  methods,  tin- 
manufacture  of  small  Interchangeable  parts,  tools  and  grinding.  He  1.-^ 
now  assistant  mechanical  engineer  with  the  Norton  Grinding  Co.,  Wor 
cester,    Mass. 


Examples   of   Pulleys   on    which    Crowni 
Machine.      Note  Special  Cone  Pulleys  in  Center  of  Illustration, 
between  Steps  were  finished  by  Grinding 


highest  point  of  the  crown  on  the  face  of  the  pulley.  Second: 
The  diameter  of  the  two  extreme  edges  of  the  pulley.  To 
insure  the  belt  driving  in  its  proper  place  on  the  pulley,  the 
highest  point  of  the  crown  should  be  exactly  in  the  center, 
and  the  two  edges  of  the  pulley  of  exactly  the  same  diameter, 
so  that  the  nearer  these  conditions  can  be  approached,  the 
more  ideal  will  be  the  drive. 

The  common  method  of  crowning  pulleys  in  general  use 
is  by  two  tapers,  as  illustrated  in  the  left-hand  view  of  Fig.  4. 
This  method  is  selected  principally  because  of  its  easy  ap- 
plication in  manufacturing  (excluding  the  grinding  process 
as  a  means  of  producing  crowns)  and  has  always  been  looked 
upon  as  being  inefficient.  The  curved  face  crown,  when  the 
curve  can  be  held  uniform  throughout,  is  a  better  means  of 
crowning  and  more  effective.  The  illustration  of  the  position 
of  the  belt  in  Fig.  4  has  been  exaggerated  to  show  the  effect  of 
crowning  the  pulley  by  the  two-taper  process.  It  will  be 
noticed  that  the  greatest  tension  on  the  belt  is  at  point  C, 
and  naturally  a  strain  is  imposed  at  this  point.  The  really 
effective  driving  is  done  somewhere  between  the  center  and 
outside  edges,  and  may  be  represented  by  the  space  between 
A  and  B.  Because  of  the  stiffness  of  the  belt  (which  is 
increased  as  the  speed  increases)  the  belt  has  a  tendency  to 
assume  the  position  shown  by  the  illustration.     Although  in 

actual  practice 
the  belt  has  the 
appearance  o  f 
touching  the  pul- 
ley face  all  over, 
the  pressure  be- 
tween the  two 
extreme  edges 
varies  at  dif- 
ferent points, 
being  the  least 
near  the  edges 
and  the  greatest 
at  the  center. 
The  real  ef- 
fective driving 
portion  of  the 
belt  is  between 
the  points  A 
and  B. 

The  crown  shown  In  Fig.  4  is  accurate  in  height  and  in 
accordance  with  an  approved  formula  taken  from  one  of  our 
prominent  reference  books.  On  the  right  of  the  same  illus- 
tration is  shown  a  pulley  crowned  by  the  grinding  process, 
employing  a  straight-in  cut.  It  will  be  seen  that  this  crown 
has   a  symmetrical   curve   throughout  the  entire  face   of  the 


Fig.   2.     Truing   Device   for   producing   Required    Concavity   in 
for  grinding  a  Specified  Height  of  Crown  on   Pulley 
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pulley.  By  this  practice  it  is  possible  to  produce  pulleys 
with  a  crown  of  the  minimum  height,  and  because  of  the  ac- 
curacy of  the  crown  it  will  still  guide  the  belt.  The  two  ex- 
treme diameters  on  the  edges  of  the  pulley  are  held  to  a 
given  dimension  within  a  limit  of  0.001  inch,  the  curve  being 
symmetrical  from  edge  to  edge,  which  insures  the  highest 
point  of  the  crown  coming  at  the  center  and  gradually  de- 
creasing toward  the  edges,  with  no  abrupt  differences  in 
diameter  from  point  to  point.  The  fact  that  the  belt  lies 
uniformly  over  the  face  of  the  crown  and  approaches  the  ideal 
condition  of  a  flat  surface  on  the 
pulley,  insures  driving  qualities  and 
a  power  transmitting  ability  in  the 
belt  which  are  materially  greater 
than  when  a  crown  is  employed 
using  the  two-taper  method  pro- 
duced by  the  old  practice. 

Extensive    investigations    on    the 
shape  and  height  of  the  crown  for 
pulleys  lead  to  the  statement  that 
for  ordinary  conditions  employed  in 
the  operation  of  machine  tools,  and 
with  the  ordinary  materials  gener- 
ally   used    for    such    purposes,    the 
speeds,    belts    (whether    leather    or 
cotton),  etc.,  have  little  bearing  on 
the  required  height  of  crown  to  in- 
sure a  satisfactory  guiding  of  the  belt,  if  such  a  crown  is  pro- 
duced by  grinding.     The  width   of  the   face  of  the  pulley   is 
really  the  only  important  factor.   This  follows  because  of  the 
possibility  of  producing  the  pulley  face  with  a  curve  which  is 
symmetrical   throughout  from  edge   to   edge,   and   with   diam- 
eters at  the  extreme  edges  of  the  pulley  so  nearly  alike  that 
the  effect  of  their  difference  is  negligible.     A  formula  used 
by  the  Norton  Grinding  Co.  which  in  actual  practice  is  pro- 
ducing   satisfactory    work    is:       1/200    of    pulley    face    plus 
0.02  Inch  =  height  of  crown. 

Pulleys  crowned  to  this  formula  are  illustrated  by  Fig.  1. 
By  the  wide  face  grinding  process  it  is  also  possible  to  pro- 
duce, in  addition  to  the  crowning  of  the  face,  other  shapes 
In  connection  with  the  pulley  diameter.  This  feature  is  illus- 
trated by  the  special  pulleys  shown  in  the  center  of  Fig.  1. 
Here  the  angular  face  which  reaches  from  one  cone  step  to 
the  other  was  formed  at  the  same  time  that  the  crown  was 


The  degree  to  which  the  body  of  the  fixture  is  tilted  de- 
termines the  amount  of  concavity  in  the  wheel,  which,  in  turn, 
determines  the  height  of  the  crown  on  the  pulley.  The  slide 
carrying  the  diamond  is  moved  back  and  forth  across  the 
wheel  in  a  straight  line  by  the  handwheel  connected  with 
a  rack  and  pinion  for  this  purpose.  At  the  swiveling  point, 
graduations  are  supplied  which  provide  an  easy  means  for 
setting  the  fixture,  and  a  central  graduation  on  the  slide 
indicates  the  position  of  the  diamond  when  in  the  center  of 
the  wheel. 
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STRAIGHT  TAPER   CROWN-BY  GENERAL   PROCESS 


CURVED   FACE   CROWN-BY  GRINDING  PROCESS 
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put  on  the  various  steps  of  the  cone.  This  Is  convenient 
In  crowning  the  faces  of  light  and  loose  pulleys  where  the 
loose  pulley  Is  of  a  lesser  diameter  than  the  tight.  A  special 
fixture  Is  necessary  In  doing  such  work,  but  Is  not  treated 
In  this  article.  The  fixture  for  truing  the  wheel  to  grind 
crowns  la  shown  In  Fig.  2.  This  nttnchment  Is  tilted  on  nn 
angle    with    relation    to   the   axis   of   the    wheel    to   be   trued 


Fig.    4.     Relative  Conditions  of  a   Belt  running  on  a   PuUey  'where   the   Crown  1b  formed  by  a 
Double  Taper  and  One  where  the  Crown  La  formed  by  a  ITniform  Curve 

Reference  to  the  diagram  Fig.  3  will  show  how  the 
diamond  causes  the  face  of  the  wheel  to  be  properly  trued 
to  produce  a  crcwn  on  the  pulley.  The  fact  that  the  diamond 
carriage  is  tilted  at  an  angle,  and  that  the  diamond  travels 
across  the  face  of  the  wheel  on  a  diagonal,  causes  the  diamond 
to  cut  deepest  as  it  passes  across  the  center  of  the  wheel  and 
is  midway  between  its  two  edges.  The  left-hand  projection 
in  the  diagram  illustrates  this  feature.  Because  the  wheel 
is  receding  above  and  below  the  center  line,  as  the  diamond 
rises  or  falls  on  either  side  of  the  center  line,  it  Is  cutting 
away  less  of  the  wheel,  so  that  at  points  A  and  B  it  runs  out 
into  nothing,  while  It  is  removing  the  most  material  in  the 
center.  Different  degrees  of  depth  of  cut  can  be  accomplished 
by  changing  the  angle  of  the  path  that  the  diamond  travels 
on,  so  that  it  will  be  seen  that  if  it  travels  on  a  path  parallel 
with  the  axis  of  the  wheel,  the  depth  of  cut  will  be  the 
same  at  all  points.  The  capacity  of  this  attachment  provides 
for  truing  on  a  straight  line,  and  from  this  up  to  a  concavity 
in  the  wheel  having  a  depth  of  Vi  inch.  In  width,  the  at- 
tachment will  true  wheels  up  to  12  inches,  which  at  the 
present  time  is  the  widest  wheel  used  on  a  Norton  grinding 
machine. 

It  must  be  borne  in  mind  in  crowning  pulley  faces  In  this 
manner,  that  the  wheel  is  traveling  straight  into  the  work 
and  does  not  travel  laterally,  so  that  the  form  In  the  wheel 
is  what  actually  produces  the  crown  on  the  pulley.  This  Is 
only  one  other  phase  of  the  application  of  the  wide  face 
wheel  and  straight-ln  cuts  for  form  grinding  work.  The  pro- 
duction of  work  by  this  process  is  in  proportion  to  the  degree 
of  accuracy  required  for  the  finished  product,  and  variee  with 
each  Individual  case,  depending  upon  the  amount  of  material 
to  be  removed,  the  kind  of  material  being  ground,  the  width 
of  the  face  of  the  pulley,  the  diameter  of  the  pulley,  and  the 
many  other  variables  that  must  be  taken  into  consideration 
in  all  grinding  problems. 

•     •     • 

The  contributor  of  an  article  on  wire-forming  machlnerj 
ri'cently  published  in  Machinery  has  received  many  letters 
from  all  parts  of  the  country,  representing  widely  diversified 
industries.  The  writers  of  the  letters  had  need  of  machinery 
of  the  sort  described,  although  in  some  cases  they  were  con- 
nected with  establishments  which  to  the  casual  observer 
would  seem  to  have  no  use  for  metal-working  machinery 
whatsoever.  A  large  meat  packing  house,  for  Instance,  needed 
automatic  wire-forming  machinery  to  make  can-openers, 
skewers  and  other  wire  products  used  In  the  preparation  of 
food.  So  it  Is  with  many  other  large  concerns.  The  more 
efDclently  they  are  operated,  the  more  likely  they  are  to  be 
buyers  of  machinery  and  of  machine  tools  for  Its  repair. 
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THE  ADJUSTABLE  WEDGE  STOP  IN  JIG  AND  FIXTURE  DESIGN* 


A    REVIEW    OF    THE    DEVELOPMENT    OF    A    SATISFACTORY    FIXTURE    DETAIL 

BY  E.  E.  McCOYt 


mu  vwig- 


IN  the  design  of  jigs  and  fixtures  for  light  castings,  it  is 
always  necessary  to  support  the  work  directly  under  the  cut 
when  accuracy  is  desired.  If  the  work  is  not  supported 
directly  under  the  cut,  it  will  spring  away  from  the  cutter 
at  that  point.  If  it  springs  only  a  thousandth  of  an  inch  or 
two,  it  will  cause  trouble  where  the  limits  are  close,  especi- 
ally If  the  work  is  to  be  interchangeable. 

In  machining  castings  the  best  results  are  obtained  by 
locating  from  the  web  of  the  casting,  allowing  the  casting 
to  rest  on  three  points;  if  more  than  three  points  are  used, 
the  casting  will  rock,  owing  to  its  uneveness.  It  is  also 
necessary  that  the  bosses  to  be  machined  be  supported  by 
individual  supports.  These  supports  must  be  made  adjust- 
able; they  must  also  be  very  sensitive,  so  that  no  strain  vrill 
be  put  on  the  casting  when  locating  it  in  the  fixture.  Profil- 
ing and  milling  fixtures  are  the  best  examples  of  cases  where 
adjustable  stops  must  be  used.  There  are  many  designs, 
but  a  great  majority  of  these  are  failures,  because  they  do 
not  accomplish  the  purpose  for  which  they  were  designed — 


Fig.    3. 


A  Further  Improvement  upon  the  Adjustable  Stops 
shown  in  Fi^s.  1  and  2 


that  of  preventing  the  work  from  springing  under  the  pressure 
of  the  cutter. 

In  this  article  a  series  of  experimental  designs  of  various 
kinds  of  adjustable  stops  is  described;  all  these  were  designed 
before  one  was  obtained  that  would  actually  perform  its  work 
well.  These  experiments  were  carried  on  over  a  great  num- 
ber of  years,  until  the  adjustable  wedge  stop  was  finally  de- 
veloped. The  illustrations  show  the  various  stages  of  its 
development. 

Fig.  1  shows  the  simplest  kind  of  adjustable  stop.  This 
stop  is  unsatisfactory,  because  the  plunger  A  slips  back  under 
the  pressure  of  the  cutter,  and  the  stop  clogs  up  with  dirt  so 
that  it  will  not  work.  Considerable  time  is  lost  in  sending 
the  fixtures  to  the  tool-room  to  be  overhauled,  made  necessary 
by  their  clogging  up  and  sticking.  The  method  of  clamping 
the  plunger  is  very  slow,  as  it  is  necessary  for  the  operator  to 
use  a  wrench  in  tightening  and  loosening  the  set-screw  B. 

Fig.  2  Is  an  improvement  over  Fig.  1.    The  plunger  A  has 


•  For  previous  articles  on  clamping  and  locating  devices  used  In  Jigs  and 
fixtures  see  "Jig  and  Fixture  Design,"  March,  1915;  "Clamping  Work  hi 
Jigs."  Pecember,  1913;  and  "Jigs  and  Fixtures."  April,  May,  June  and 
JulJ,  1908.  Sec  also  Machinebt's  Reference  Book  No.  41,  "Jigs  and 
Fixtures." 

t  Address:     566  W.   Third   St.,    Dayton,    Ohio, 


a  slight  angle  milled  on  the  side  instead  of  the  straight  cut 
in  Fig.  1,  to  keep  it  from  slipping  back.  A  piece  of  hardened 
drill  rod  B,  kept  from  turning  by  a  small  pin  C,  is  added  for 
the  screw  D  to  clamp  against.  A  wing  nut  is  fastened  to  the 
screw  to  do  away  with  the  necessity  of  using  a  wrench.  This 
stop  is  not  satisfactory,  however,  because  it  shifts  in  tighten- 
ing; the  angle  milled  on  the  side  of  the  plunger  keeps  it 
from  slipping  back  under  the  pressure  of  the  cutter,  but  it 
does  not  keep  it  from  slipping  back  while  it  is  being  tightened. 
The  stop  also  clogs  up  with  dirt  the  same  as  the  stop  shown 
in  Fig.  1. 

Fig.  3  is  an  improvement  over  Fig.  2.  A  bronze  bushing 
B  is  driven  into  the  base  of  the  fixture  and  allowed  to  pro- 
ject above  the  base  as  shown.  The  plunger  A  has  a  sliding 
fit  in  the  bushing.  A  dirt  shield  C  is  driven  onto  the  end  of 
the  plunger  and  extends  down  over  the  outside  of  the  hush- 
ing as   shown,   making  the   stop   fairly   dirt-proof;    but   this 


Fig,    4.     Simple  Form  of  Adjustable  Wedge  Stop 


Stop  is  not  satisfactory  because  it  shifts  in  tightening,  the 
same  as  the  stop  shown  in  Fig.  2. 

Fig.  4  shows  the  next  step  taken  to  overcome  the  troubles 
already  described.  The  thumb-screw  and  spring  plunger 
shown  in  Fig«.  1,  2  and  3  has  been  abandoned  and  a  sliding 
wedge  A  added  in  its  place.  The  wedge  is  provided  with  a 
handle  B,  attached  so  that  it  can  be  operated  easily,  and  is 
held  in  place  by  two  shoulder  screws  that  are  Inserted  through 
two  elongated  slots  milled  in  the  wedge.  It  was  thought  that 
at  last  a  stop  had  been  designed  that  would  perform  the 
work  for  which  it  was  intended,  but  when  put  into  actual 
use  on  a  fixture  it  proved  to  be  a  failure,  because  the  wedge 
would  slip  back  owing  to  the  vibration  of  the  machine  while 
in  operation;  this  permitted  the  plunger  C  to  drop  down. 

The  next  improvement  in  the  stop  is  shown  by  the  addition 
of  an  "anti-slipper"  to  prevent  the  wedge  from  slipping  back, 
as  shown  in  Fig.  5.  The  handle  B  in  Fig.  4  has  been 
abandoned  and  a  stud  has  been  riveted  into  the  wedge  A  in- 
stead, the  stud  extending  up  through  an  elongated  slot  cut 
in  the  base  of  the  fixture  and  threaded  for  the  knurled  nut 
B.  When  nut  B,  which  also  acts  as  a  handle  for  shifting  the 
wedge,  is   tightened,  it  clamps  wedge  A   and  antl-slipper   C 
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against  the  base;  this  prevents  the  wedge  from  slipping  back 
as  a  result  of  the  vibration  of  the  machines  on  which  the 
fixtures  are  used.  The  anti-slipper  also  acts  as  a  covering 
for  the  slot  cut  in  the  base,  thus  acting  as  a  dirt  shield,  and 
is  kept  from  turning  when  tightening  and  loosening  the  nut 
by  a  stud  D  driven  into  it  and  sliding  in  a  slot  cut  in  the  base 
as  shown.  This  wedge,  however,  failed  when  in  actual  use, 
because  it  would  spring  down  under  the  pressure  of  the 
cutter,  due  to  slight  unevcnness  of  the  platens  of  the  ma- 
chines where  the  fixtures  were  used. 

Hence  it  was  Improved  upon  by  the  design  shown  in  Fig. 
6;  the  flat  style  of  wedge  shown  in  Figs.  4  and  5  was 
abandoned  for  a  wedge  A  made  of  drill  rod,  sliding  in  a  hole 
drilled  in  the  base  of  the  fixture;  the  stud  B  was  screwed  into 
the  back  end  of  the  wedge  instead  of  being  riveted,  as  shown 
in  Fig.  5,  so  that  it  could  be  easily  assembled.  The  bush- 
ing C  was  provided  with  a  shoulder,  and  a  headless  set- 
screw  D  was  added  to  prevent  the  plunger  E  from  dropping 
out  and  getting  lost,  as  it  did  sometimes  when  the  fixtures 
were  not  in  use.  This  design,  however,  was  not  sensitive, 
due  to  too  much  friction  on  the  wedge  A,  and  to  dirt  that 
would  work  under  the  anti-slipper  F;  therefore  it  was  im- 
possible for  the  operator  to  feel  when  the  stop  had  a  bearing 
against  the  work. 


Tig.    6.     A   Furtho 

Fig.  7  is  practically  the  same  design  as  Fig.  6;  the  only 
change  made  is  in  the  bushing  A,  which  has  been  lengthened 
so  that  it  will  act  as  a  support  for  the  end  of  wedge  JB. 
Bushing  A  is  made  of  cold-rolled  steel,  carbonired  and  hard- 
ened, instead  of  bronze  as  before,  in  order  to  obtain  more 
strength  and  better  wearing  qualities.  The  base  is  also  cut 
away  as  shown ;  this  method  of  construction  removes  about 
one-half  the  friction  that  caused  the  failure  of  the  stop 
shown  in  Fig.  6;  but  this  stop  was  still  not  as  sensitive  as 
it  should  be  to  get  Ideal  working  conditions. 

Fig.  8  Illustrates  the  next  step  taken  to  improve  the  stop; 
this  design  practically  overcame  all  the  objectionable  features 
already  mentioned.  The  bushing  A  has  been  lengthened  and 
given  a  much  larger  shoulder  to  insure  still  better  lining 
conditions.  A  small  pin  B  replaces  the  headless  set-screw  in 
Figs.  6  and  7,  which  keeps  the  plunger  from  falling  out  and 
getting  lost.  The  arrangement  for  clamping  the  wedge  has 
been  changed  considerably.  The  bronze  casting  C  Is  the 
added  feature.  A  hole  has  been  cut  In  the  base  into  which 
the  casting  has  been  Inserted,  permitting  It  to  have  clearance 
all  around.  This  allows  It  to  be  easily  lined  up  with  the 
plunger.  The  casting  Is  held  In  place  by  two  fillister-head 
screws  and  dowels.  Two  holes  have  been  drilled  in  the 
casting;  these  holes  act  as  a  support  for  the  back  end  of 
the  wedge,  as  shown,  the  front  end  being  supported  In  such 
a  manner  that  It  has  the  minimum  amount  of  friction,  making 
It  very  sensitive.  The  casting  C  also  supports  and  at  the 
same  time  raises  the  antl-slipper  D  from  the  base  of  the 


SECTION   A-A 


Tig.    8.     Principle  of  the  Final  Improvement  in  the  Adjustable  Wedge  Stop 

fixture,  making  it  dirt-proof  also.  In  Figs.  5,  G  and  7  a  stud 
driven  into  the  anti-slipper  and  sliding  in  a  slot  cut  in  the 
base  of  the  fixture,  prevents  It  from  turning  when  the  knurled 
nut  is  tightened  or  loosened,  but  In  Fig.  8  a  tongue  cut  on 
the  anti-slipper  and  having  a  sliding  fit  in  a  slot  cut  In  the 
casting  C  answers  the  same  purpose. 

A  stud  E  is  screwed  into  the  side  of  the  knurled  nut  and  a 
small  pin  F  is  driven  into  the  anti-slipper;  this  pin  acts  as  a 
stop  for  the  stud,  and  prevents  the  operator  from  turning  the 
nut  more  than  is  necessary  in  tightening  and  loosening. 

We  now  have  a  stop  that  will  not  slip  back  under  the 
pressure  of  the  cutter  and  that  does  not  shift  in  tightening; 
it  is  dirt-proof,  thus  saving  time  and  the  expense  formerly 
caused  by  the  presence  of  dirt;  and  the  plunger  is  pre- 
vented from  getting  lost.  It  does  not  slip  back  due  to  vibra- 
tion of  the  machines  or  spring  down  under  the  pressure  of  the 
cutter,  due  to  the  unevenness  of  the  platens  of  the  machines 
on  which  the  fixtures  are  used.  The  device  Is  simple  and 
can  be  quickly  operated,  and  it  is  so  sensitive  that  the  oper- 


ri(.   7.     A   more  Batlifectorj    Form    ef    Adjuilabli   Wadfe   Stop 
Ihaa  that  ahown  In  Tig,  6 


Fig.    9.     The    Adopted    Form    of    Adjustable    Wedge   Stop 

ator  can  feel  the  Instant  that  the  plunger  O  comes  In  con- 
tact with  the  work.  It  was  found,  however,  that  owing  to  so 
many  large  holes  being  drilled  In  the  base  of  the  fixture, 
and  so  much  being  cut  away  from  underneath  when  locating 
the  adjustable  stops  on  the  base,  that  the  base  became  weak- 
ened and  that  It  would  spring  out  of  shape.  This  was  over- 
come by  drilling  a  clearance  hole  tor  the  wedge.  The  end 
of  the  hole  was  provided  with  a  wooden  plug  to  keep  out  the 
dirt  as  shown  in  Fig.  9;  the  toolmakers  also  complained  of 
the  great  difficulty  encountered  in  lining  up  the  holes  in 
bushing  A  with  the  holes  In  casting  B.  This  was  remedied  by 
making  the  bushing  an  ctisy  fit;  the  small  pin  D  and  round- 
head screw  C  were  added  to  keep  the  bushing  from  turning 
or  working  loose. 

The  weilge  Itself  was  Jointed  and  made  In  two  parta  to 
take  care  of  the  variations  vertically  that  might  occur  In 
drilling  the  holes  In  the  bushing  and  casting  In  which  the 
wedge  slldrs.     This  practically  made  the  wedge  self-aligning. 
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and  reduced  the  friction  on  the  wedge  caused  by  the  holes  not 
lining  up  properly  with  each  other. 

We  have  here  an  adjustable  stop  that  Is  desirable  in  every 
way.  It  performs  its  work  exceedingly  well.  It  is  easily  as- 
sembled on  the  fixtures  under  all  conditions,  and  because  of 
the  stops  being  made  in  large  quantities  and  carried  in 
stock  in  the  tool-room,  it  is  inexpensive  to  make. 
Application  to  the  Design  of  a  Fixture 

Fig.  10  shows  the  construction  drawing  of  a  simple  profiling 
fixture.  It  will  give  a  good  idea  of  just  how  the  adjustable 
wedge  stops  are  used.  The  casting  A  to  be  machined  is 
shown  by  the  dot-and-dash  lines,  located  in  the  fixture  and 
resting  on  three  studs  B.  The  bosses  to  be  finished  are 
marked  /.  As  this  is  the  first  machining  operation,  the  neces- 
sity of  having  adjustable  stops  under  the  bosses  to  be  finished, 
in  order  to  get  an  accurate  product  from  the  fixture,  is 
obvious. 

The  Pneumatic  Adjustable  Wedge  Stop 

We  will  now  proceed  to  the  pneumatic  adjustable  wedge 
stop.  This  type  represents  the  highest  development  of 
adjustable  stop,  but  owing  to  the  fact  that  an  equalizing 
valve  and  an  operating  valve  have  to  be  used  in  conjunction 
with  the  pneumatic 
stops,  no  matter  if 
there  is  only  one  or 
if  there  are  a  dozen 
stops  needed  on  the 
fixture,  and  owing  to 
the  high  class  of 
workmanship  neces- 
sary to  make  the 
stops  as  well  as  the 
valves  work  success- 
fully, it  is  not  advis- 
able to  use  the  pneu- 
matic adjustable  type 
on  fixtures  needing 
only  a  few  stops.  It 
is  not  economical,  for 
instance,  in  the  fix- 
ture shown  in  Fig. 
10,  because  the  time 
saved  in  operating 
the  pneumatic  ad- 
justable stop  is  too 
small  in  this  case; 
but  when  a  large 
number  of  stops  are 
needed,       the       time 

saved   in   placing   the  ^'^-    "'     ^'^""^   ^   ^^'"^   Adjustable   Wedje   stops   are 

work  in  the  fixture  and  its  removal  from  the  fixture  after 
machining  by  the  use  of  the  pneumatic  adjustable  stops  off- 
sets by  far  the  extra  expense  in  making  the  stops.  The  cost 
of  the  finished  product  for  one  hundred  pieces  was  in  some 
cases  reduced  one-half  and  even  two-thirds  after  this  style 
stop  was  used,  as  it  is  only  necessary  for  the  operator  to 
touch  a  valve,  and  all  the  stops  are  operated  instantly. 

Fig.  11  shows  a  pneumatic  profiling  fixture  on  which  the 
pneumatic  adjustable  wedge  stops  are  used.  The  air  from 
the  main  line  enters  the  operating  valve  A  located  in  the  lower 
right-hand  corner  of  the  fixture,  by  passing  through  a  hole 
drilled  in  the  base  and  then  up  through  a  small  brass  tube 
which  enters  the  side  of  the  valve,  as  shown;  from  there  it  is 
distributed  through  small  tubing  around  to  the  various  stops 
throughout  the  fixture,  the  arrows  shown  indicating  the  flow 
of  the  air. 

Sections  A-A  and  B-B  show  the  position  of  the  ports  cut 
in  the  valve  stem  B  after  the  work  is  located  in  the  fixture 
ready  to  be  machined.  As  the  conditions  under  which  the 
operating  valves  are  used  vary,  the  position  of  the  ports 
and  air  holes  in  the  stem  B  and  the  air  holes  and  the  slots 
through  which  the  brass  tubing  passes  that  distributes  the 
air  to  the  various  stops,  must  suit  these  conditions,  but  the 
general  design  of  the  valve  always  retnains  the  same.    Rubber 


packing  is  placed  around  the  tubes  where  they  pass  through 
the  base  of  the  valve  to  prevent  any  leakage  of  air  at  that 
point. 

The  body  of  the  operating  valve  A  is  made  of  a  bronze 
casting  and  is  held  in  position  on  the  base  of  the  fixture  by 
two  screws.  The  valve  stem  B  is  made  of  hardened  tool  steel 
and  ground  to  insure  a  perfect  air-tight  working  fit.  The 
handle  C  is  held  on  the  stem  by  the  flat-head  screw  D.  The 
small  pins  E  act  as  stops  and  insure  that  the  valve  stem  B  is 
always  located  properly  when  the  valve  is  operated.  By 
means  of  the  oiler  shown  on  the  side  of  the  valve,  oil  can 
always  be  distributed  around  to  the  various  stops.  This 
keeps  them  properly  oiled  and  in  good  working  condition  at 
all  times.  The  equalizing  valve  F  can  be  placed  in  the  most 
convenient  position,  and  its  position  on  the  line  of  tubing  is 
generally  governed  by  the  design  of  the'  fixture.  It  exercises 
the  same  control  over  the  pneumatic  stops  wherever  it  is 
placed  on  the  line  of  tubing.  It  is  very  important  that  the 
equalizing  valve  be  always  kept  in  good  working  order  and 
properly  adjusted  to  suit  the  existing  conditions,  as  it  must 
have  absolute  control  of  the  distribution,  to  maintain  and 
equalize  the  amount  of  air  pressure  on  each  stop  at  all  times. 
and  lock  all  the  stops  in  position  after  the   functions  just 

described  have  been 
performed. 

The    detailed    con- 
struction   of   the 
equalizing  valve  is  as 
follows:      Body  G  is 
a  brass  casting  hav- 
ing two  slots  cut  in 
the     base     through 
which    the    brass 
tubes  that  distribute 
the     air     pass,     and 
around  which  rubber 
packing  is  placed  to 
prevent     leakage     at 
the  point  where  the 
air  enters  the  valve. 
The    mechanism    of 
the  valve  is  of  very 
simple    construction, 
as  will  be  seen  from 
the  illustration,  and 
is     composed     of     a 
medium  hard  rubber 
ball    H,    a    spring    / 
made  of  brass  wire, 
a  cap  J  made  of  sheet 
brass,  which  prevents 
the  spring  /  from  injuring  the   rubber  ball  H,  an  adjusting 
screw  K  made  of  cold-rolled  steel  and  casehardened,  and  an 
adjusting  nut  L  made  of  brass  and  kept  from  turning  on  the 
screw  K  by  small  grooves  cut  in  the  body  G,  whereby  the 
proper   tension    can   be   obtained   on   the   spring  I.     Plug   M 
screwed   into   the   body   G  and   the   collar  N  that  is  held   in 
position  on  the  adjusting  screw  K  by  the  headless  set-screw 
0  are  also  made  of  brass.    As  much  brass  is  used  in  the  con- 
struction  of  the   valve   as   possible,   because  the   moisture   in 
the  air  used  to  operate  the  stops  does  not  corrode  the  work- 
ing parts  when  made  of  brass.     This,  of  course,  is  an  impor- 
tant point  in  a  fixture  of  this  kind. 

The  body  P  of  the  adjustable  stop  Q  is  also  made  of  brass. 
The  tubing  passes  through  two  slots  cut  in  the  base  of  the 
body  and  around  which  rubber  packing  is  placed  to  prevent 
the  leakage  of  air  at  the  point  where  it  enters  the  stop.  The 
piston  R  and  the  plunger  S  are  made  of  tool  steel,  hardened 
and  ground.  The  object  of  using  the  two  headless  set-screws 
T  is  to  insure  that  the  piston  R  is  always  kept  in  proper 
alignment  and  to  prevent  the  plunger  from  dropping  out. 
Cap  V  placed  on  the  end  of  the  plunger  S  makes  the  stop 
dirt-proof.  The  plugs  V  screwed  into  the  body  P  are  made 
of  brass.  The  small  ends  turned  on  the  plugs  act  as  bumpers 
to  control  the  maximum  travel  of  the  piston  R. 
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After  the  piece  to  be  machined  has  been  located  in  the 
fixture  and  clamped  In  position,  the  handle  C  of  the  operating 
valve  is  turned  from  the  position  shown  by  the  dotted  line  in 
the  end  view,  as  indicated  by  the  arrow,  until  It  comes  in 
contact  with  the  stop  pin  E.  The  port  cut  in  the  valve  stem 
B,  also  shown  in  detail  by  the  cross-section  B-B,  Is  then  open 
for  the  free  passage  of  the  air  through  the  valve.  The  air 
then  enters  the  line  of  tubing  which  leads  to  the  adjustable 
stops  Q  through  a  small  hole  drilled  in  the  body  of  the  valve 
and  indicated  by  the  arrows  which  show  the  direction  of  the 
flow  of  the  air  through  the  tubes.  From  the  line  of  tubing 
W  the  air  enters  the  stops  through  a  small  hole,  forcing  the 
piston  R  forward.  As  the  plunger  S  rests  on  the  taper  that  is 
cut  on  the  piston,  the  plunger  is  forced  upward  until  It 
comes  in  contact  with  the  work. 

The  equalizing  valve  F,  by  the  aid  of  the  adjusting  screw 
K  and  the  adjusting  nut  L  has  been  adjusted  so  that  the  in- 
stant the  plunger  £!  of  the  adjustable  stops  comes  in  contact 


port  is  opened  as  shown  in  the  lower  section  of  B-B,  permit- 
ting the  air  in  the  line  of  tubing  W  that  moved  the  plunger 
R  of  the  adjustable  stops  forward  to  exhaust  through  a  hole 
In  the  end  of  the  valve  stem  B.  As  the  air  pressure  on  the 
rubber  ball  H  of  the  equalizing  valve  is  reduced,  the  spring 
forces  the  ball  to  move  back  to  Its  seat  in  the  valve;  this 
closes  the  valve  and  prevents  the  air  in  the  line  of  tubing  X 
from  leaking  out  through  the  exhaust  hole  by  way  of  the 
line  of  tubing  W.  The  port  on  section  A-A  of  the  valve  stem 
is  now  open,  permitting  the  air  from  the  main  line  to  pass 
into  the  line  of  tubing  X,  from  which  it  enters  the  adjustable 
stops  Q  and  forces  the  piston  R  back,  thus  permitting  the 
plungers  S  to  drop  back  to  their  original  position. 

The  air  pressure  on  pistons  R  is  maintained  until  the  handle 
of  the  operating  valve  is  moved  in  the  direction  and  over 
to  the  position  Indicated  by  the  arrow.  As  the  handle  is 
turned,  and  an  Instant  before  the  port  in  the  valve  stem  that 
will  permit  the  air  from  the  main  line  to  rush  into  the  line 


F1(.    11.     Fiituro   provldad    with    Pnoumitio   AdJuaUblo    Wedio   Stopi 


with  the  work — not  suflBciently  to  put  any  strain  on  the  cast- 
ing, but  barely  touching  it — the  air  pressure  causee  the  rubber 
ball  H  in  the  valve  F  to  move  back  from  its  seat  and  lot 
air  through  the  valve  Into  the  other  line  of  tubing  A',  as  In- 
dicated by  the  arrows.  The  air  passes  through  the  tube  and 
through  a  small  hole  Into  the  stop  whose  plunger  S  has 
come  In  contact  with  the  work,  the  air  entering  the  space 
Id  the  adjustable  stop  at  the  other  end  of  the  piston  R. 
The  air  pressure  thus  becomes  the  same  on  both  ends  of  the 
piston,  after  the  plunger  has  obtained  a  bearing  against  the 
work. 

When  the  work  is  ready  to  be  removed  from  the  fixture  the 
handle  C  of  the  operating  valve  A  Is  moved  back  to  the 
position  Indicated  by  the  dotted  lines.  The  port  on  section 
R  B  of  the  valve  stem  Is  now  closed,  shtitting  off  the  supply 
of  olr  from  the  moln  line,  and  at  the  same  time  the  exhaust 


of  tubing  W  opens,  all  the  air  is  permitted  to  be  exhausted 
from  the  stops  by  way  of  the  tube  A'  through  the  exhaust  hole 
In  the  end  of  the  valve  stem.  This  exhaust  port  is  closed 
again  before  the  port  opens  that  lets  air  Into  the  line  of  tub- 
ing W ;  this  prevents  the  air  that  passes  through  the  equaliz- 
ing valve  to  the  line  of  tubing  X  from  leaking  out  through 
the  exhaust  hole  in  the  operating  valve  A. 
CIntnplntr  Fentures 
A  feature  of  the  (Ixtiire  shown  In  Fig.  10  Is  the  simple  and 
rapid  method  by  which  the  work  Is  clamped  in  the  fixture. 
This  design  of  clamp  has  great  holding  power  and  does  not 
loosen  owing  to  vibration;  the  clamp  can  be  easily  and 
quickly  operated,  and  there  Is  no  danger  of  the  cutter  run- 
ning Into  the  clamps,  as  they  do  not  project  above  the  sur- 
faces that  are  to  be  machined.  It  Is  only  necessary  to  use 
one  clamp  on  the  fixture  shown  in  Fig.  10,  although  In  some 
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cases,  as  in  Fig.  11,  two  or  more  are  necessary.  This  single 
clamp  not  only  keeps  the  work  from  tearing  loose  while  ma- 
chining, but  It  aids  in  locating  the  work  in  the  fixture  as 
well.  This  design  of  clamp  is  known  as  a  knife-edge  clamp, 
and  is  generally  used  in  conjunction  with  stops  known  as 
knife-edge  stops.  These  clamps  and  stops  are  made  in  large 
quantities  and  carried  in  stock,  and  are  easily  located  on  the 
fixtures  as  needed.  Sometimes  it  is  found  necessary  to  ele- 
vate the  clamps  from  the  base  of  the  fixture  by  means  of 
spacing  blocks.  This  has  been  done  on  both  the  fixtures 
shown  in  Figs.  10  and  11. 


Fig.    12,     Clamping  Device   used   in    Fixtures    shown  in  Figs.   10   and   11 


Fig.  12  Illustrates  the  detailed  construction  of  the  clamp. 
The  body  A  is  made  of  cast  iron,  screw  B  is  made  of  cold- 
rolled  steel,  carbonized  and  hardened,  knife-edge  C  is  made 
of  tool  steel,  hardened,  and  handle  Z)  is  a  malleable-iron  cast- 
ing. To  assemble  the  clamp,  screw  B  is  screwed  into  the 
tapped  hole  in  body  A  as  far  as  the  threads  will  permit; 
then  knife-edge  C  is  slid  up  in  the  slot  cut  in  the  body  until 
the  square  threads  cut  on  the  knife  edge  come  in  contact  with 
the  square  threads  on  the  screw.  Now,  by  turning  the  screw 
with  the  aid  of  the  handle,  the  knife  edge  is  easily  drawn  up 
onto  the  screw  to  the  working  position.  The  front  end  of 
the  body  A  has  a  slot  cut  in  it  into  which  a  piece  of  sheet 
brass  has  been  fitted  as  shown.    This  slot  with  the  aid  of  the 


clamping   screw  E   takes   up   the   wear   and   keeps   the   knife- 
edge  always  working  snugly. 

Fig.  13  shows  the  detailed  construction  of  the  three  sizes 
of  the  knife-edge  stop  carried  in  stock.  Stop  A  is  made  of 
tool  steel,  hardened  and  ground.  As  it  is  necessary  to  use 
stops  of  considerable  height,  for  instance  like  those  used  on 
the  fixtures  shown  in  Figs.  10  and  11,  a  stop  that  will  Insure 
greater  stability  is  necessary,  so  stops  B  and  0  were  de- 
signed. The  bodies  D  of  these  stops  are  of  cast  Iron  and 
can  easily  be  adjusted  to  suit  the  height  of  the  work  by 
simply  facing  off  the  bottom  of  the  body.  The  hardened 
and  ground  tool  steel  button  E  is  held  in  place  on  the  body 


by  the  screw  F  made  of  cold-rolled  steel,  carbonized  and 
hardened.  A  specially  designed  spanner  wrench  is  used  in 
tightening  the  screw. 

FIFTIETH  ANNIVERSARY  OF  WORCESTER 
POLYTECHNIC   INSTITUTE 

The  fiftieth  anniversary  of  the  founding  of  the  Worcester 
Polytechnic  Institute  was  celebrated  at  Worcester,  June  6  to 
10.  The  most  important  part  of  the  celebration  took  place 
Wednesday,  June  9.  On  that  date  representatives  from  over 
ninety  universities  and  colleges,  engineering  institutions  and 
societies  all  over  the  United  States  assembled  in  Worcester 
for  the  celebration  exercises  which  were  held  in  Mechanics 
Hall.  At  these  exercises,  the  president  of  the  Polytechnic 
Institute,  Ira  Nelson  HoUis,  presided,  and  among  the  speakers 
were  the  Hon.  David  I.  Walsh,  governor  of  Massachusetts, 
John  A.  Brashear,  president  of  the  American  Society  of  Me- 
chanical Engineers,  and  A.  Lawrence  Lowell,  president  of 
Harvard  University.  These  exercises  having  taken  place  in 
the  forenoon,  a  meeting  was  held  in  the  afternoon  in  the 
lecture  room  of  the  Electrical  Engineering  Building,  when 
George  I.  Alden,  president  of  the  Norton  Co.,  a  member  of  the 
Board  of  Trustees  of  the  Polytechnic  Institute,  and  formerly 
professor  of  mechanical  engineering  there,  spoke  on  the  ideals 
of  the  Washburn  shops,  which  are  connected  with  the  in- 
stitute for  the  training  of  mechanical  engineers  in  shop  prac- 
tice. Prof.  W.  W.  Bird,  of  the  mechanical  engineering  de- 
partment and  director  of  the  Washburn  shops,  also  read  an 
abstract  of  a  paper  to  be  presented  at  the  Buffalo  meeting  of 
the  American  Society  of  Mechanical  Engineers  on  "The  Effects 
of  Humidity  on  Leather  Belting."  At  night  a  banquet  was 
held  at  the  Bancroft  Hotel  at  which  speeches  were  made  by 
the  Hon.  John  W.  Weeks,  senator  from  Massachusetts,  Major 
General  Leonard  Wood,  of  the  U.  S.  Army,  Howard  Elliott, 
president  of  the  New  York,  New  Haven  &  Hartford  Railroad, 
and  others. 

The  celebration,  which  was  favored  with  excellent  weather, 
marked  a  half-century  milestone  of  an  institution  that  has 
proved  itself  exceptionally  practical  in  its  ideals  in  engineer- 
ing education,  and  from  which  have  come  a  great  number  of 
leading  engineers  in  all  the  fields  of  Industrial  endeavor.  The 
institute  was  founded  in  1865  as  an  institution  of  higher 
education  by  a  gift  of  $100,000  from  John  Boynton,  but  It 
derived  its  peculiar  character  from  the  endowment  of  a  com- 
mercial shop  for  the  teaching  of  machine  construction  by 
Ichabod  Washburn.  This  shop  is  operated  in  connection  with 
the  academic  part  of  the  Institution  as  part  of  the  Instruction 
of  students.  At  the  time,  the  union  of  a  commercial  shop 
with  an  educational  Institution  was  considered  an  experiment 
in  education,  the  idea  being  to  associate  an  engineering  col- 
lege with  what  would  correspond  to  a  clinic  or  hospital  con- 
nected with  a  medical  school.  The  shop  has  consistently 
adapted  itself  to  the  times,  and  has  always  preserved  a  per- 
manent organization  of  its  own,  entirely  apart  from  the 
students.  Workmen  are  employed  the  year  round,  and  the 
students  simply  use  the  shops  as  a  laboratory  of  work-shop 
management,  and  while  they  are  engaged  in  the  making  of 
the  tools  and  apparatus  sold  by  the  shops,  the  latter  in  no 
sense  depend  upon  the  students  for  their  productive  capacity. 
The  students  pass  through  a  course  of  ^latternmaking  with  124 
hours,  and  then  complete  376  working  hours  in  the  foundry, 
machine  shop,  and  forge  shop.  In  addition,  they  work  during 
the  summer  a  total  of  432  hours  In  the  various  shops.  The 
final  work  in  shop  training  then  takes  the  student  Into  the 
oflSce  where  he  is  placed  In  closer  contact  with  actual  busi- 
ness experience  than  he  could  be  anywhere  outside  of  a  large 
commercial  shop.  A  young  man  who  has  completed  this  work 
has  a  training  which  will  advance  him  rapidly  to  usefulness 
in  connection  with  management.  It  being  strictly  understood 
that  the  shops  are  not  Intended  to  train  the  young  men  to 
become  expert  mechanics,  but  merely  to  make  It  possible  for 
them  to  gain  an  all-around  knowledge  of  the  problems  met 
with  in  machine  shop  practice  and  Industrial  work  generally, 
so  that  as  engineers  they  will  have  a  fair  knowledge  of  all 
the  branches  of  the  machine-building  Industries. 
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GUARDING   OUR   NATIONAL   REPUTATION 

It  is  well  known  that  a  manufacturer  may  palm  off  an  In- 
ferior product  or  disregard  his  business  engagements  in  his 
own  country,  and  only  his  individual  reputation  is  affected; 
but  when  he  commits  these  offenses  in  a  foreign  country  the 
reputation  of  his  nation  suffers.  This  Is  particularly  true  of 
American  manufacturers  at  present,  and  every  American  in- 
dustry should  guard  with  jealous  care  the  reputation  of  its 
members;  for  every  violation  of  commercial  ethics  by  an 
American  will  be  used  with  telling  effect  by  our  foreign  com- 
petitors. For  a  trifling  gain,  one  careless  or  unscrupulous 
manufacturer  can  inflict  injury  on  the  reputation  of  an  en- 
tire industry  that  it  will  take  years  to  repair.  No  business 
friendships  nor  questions  of  expediency  should  be  considered 
in  such  circumstances,  because  it  is  a  question  of  the  com- 
mon good.  Every  manufacturer  should  do  his  utmost  to  root 
out  such  offenses,  be  the  offenders  big  or  little. 
*     •     • 

GRINDING  AND  GRINDING  MACHINES 
Although  grinding  is  one  of  the  oldest  processes  used  for 
shaping,  polishing  and  sharpening  tools,  the  history  of  ma- 
chine grinding  practically  began  in  the  sixties  with  the  in- 
vention of  the  universal  grinding  machine  by  Joseph  R. 
Brown  of  the  Brown  &  Sharpe  Mfg.  Co.  The  original  cylin- 
drical grinder  was  a  fourteen-inch  Putnam  lathe  converted 
Into  a  grinding  machine  by  mounting  a  grinding  wheel  on 
the  carriage.  The  grinding  machine  was  regarded  then  and 
for  many  years  after  as  purely  a  tool-room  appliance  to  be 
used  for  the  accurate  finishing  of  hardened  steel  parts  only. 
Since  then  the  art  of  machine  grinding  has  developed  greatly, 
and  now  It  Is  regarded  by  many  as  one  of  the  most  effective 
and  rapid  methods  of  machining  cylindrical  parts. 

The  limitation  of  grinding  today  is  the  grinding  wheel, 
"which  although  greatly  Improved  as  compared  with  the 
product  of  wheel  makers  forty  or  flfty  years  ago.  Is  still 
Imperfect.  It  consists  of  an  aggreRation  of  abrasive  grains, 
either  natural  or  artlflclal,  united  by  various  bonds,  which 
present  Irregular  cutting  edges  at  all  angles,  many  of  them 
Ineffective.  The  Ideal  grinding  wheel  Is  that  In  which  all 
the  cutting  edges  of  the  nbra.slve  grains  are  properly  shaped 
and  presented  to  the  work  In  the  most  effective  position, 
like  the  teeth  of  a  mllllnK  cutter.  This  Ideal,  of  course,  can 
hardly  be  attained  by  present  methods. 


The  articles  on  grinding  in  this  and  following  numbers 
are  intended  to  bring  together  available  material  that  will 
be  useful  to  those  concerned  with  the  economical  production 
of  machine  parts.  Grinding  is  a  difficult  operation  to  analyze 
because  of  the  many  factors  intimately  associated  in  that 
work.  It  is  more  difficult  than  lathe  work,  as  there  are 
more  points  to  be  considered.  The  analysis  made  by  Mr. 
Alden  of  the  relation  between  work  speed  and  depth  of  cut 
known  as  "grain  depth  of  cut"  is  an  important  step  toward 
the  establishment  of  grinding  on  a  rational  basis.  In  these 
articles  no  attempt  at  analysis  of  this  kind  is  made,  but 
many  examples  of  work  are  given  describing  the  results 
obtained,  and  indicating  what  can  be  done  mainly  by  show- 
ing what  has  been  done. 

«     «     * 

INTEGRAL  SHAFT   SPLINES 

The  defects  of  inserted  keys  or  splines  in  circular  shafts 
of  sliding-gear  speed-changing  transmissions  had  not  been 
seriously  studied  by  designers  until  the  advent  of  the  auto- 
mobile. Early  in  the  development  of  automobile  change-gear 
construction  these  keys  were  found  to  be  unsuitable.  A  shaft 
having  a  key  laid  in  one  side  is  considerably  weakened  by 
the  keyway  and  the  key  soon  loosens  under  the  repeated 
shocks  of  use.  When  shifting  a  gear  under  load,  twice  the 
effort  is  required  to  move  it  along  the  shaft  than  when  the 
gear  is  supported  by  two  keys  diametrically  opposite;  but 
two  keys  located  opposite  do  not  materially  mitigate  the 
trouble  of  loosening. 

The  weakness  of  the  inserted  key  brought  the  square  shaft 
into  use  for  change-gear  construction.  Though  this  seemed 
like  a  reversion  to  an  undesirable  old-style  form  used  years 
ago  in  mill  work,  because  it  was  a  commercial  shape  and  re- 
quired no  turning  the  change,  nevertheless,  was  a  step  in 
advance.  A  square  shaft  presents  four  solid  angular  "keys" 
to  overcome  torsional  resistance,  and  the  part  sliding  thereon 
can  be  moved  more  freely  than  when  only  one  key  is  pro- 
vided. The  square  shaft,  however,  is  heavier  than  it  need 
be  for  a  given  torsional  strength,  and  as  the  requirements  of 
automobile  service  became  more  severe,  more  key  bearing 
surface  than  could  be  obtained  with  the  square  shaft  of 
limited  size  was  required.  Designers  then  developed  the 
integral  spline  shaft,  that  is  a  round  shaft  in  which  the  keys 
or  splines  are  produced  by  milling  out  the  metal  between, 
thus  producing  four,  six  or  eight  keys  Integral  with  the  shaft. 
While  it  was  an  expensive  process  to  mill  the  shafts  and  fit 
them  to  their  gears  it  was  well  worth  the  cost. 

When  the  advantages  of  the  bobbing  machine  for  gear  cut- 
ting were  recognized,  some  enterprising  minds  turned  to  the 
possibilities  of  bobbing  splined  shafts,  with  surprising  re- 
sults. Not  only  was  It  found  possible  to  hob  Integral  splined 
shafts,  but  It  was  found  that  it  could  be  done  at  a  rate  so 
rapid  that  the  cost  of  producing  them  was  actually  less  than 
that  of  the  square  shaft. 

The  advantages  of  the  sliding-gear  shaft  of  the  multiple 
spline  type  are  so  evident  wherever  construction  demands 
sliding-gear  changes,  that  machine  tool  builders  are  Intro- 
ducing It  into  the  construction  of  milling  machines  and  other 
machine  tools.  It  has  large  area  of  spline  surface,  greater 
torsional  strength  than  the  Inserted  key  shaft,  and  the  cost  Is 
low.  The  broaching  machine  makes  the  problem  of  machin- 
ing the  hub  tor  the  reception  of  the  multiple  spline  shaft  a 
simple  and  rapid  operation.  It  might  be  said  that  the  broach- 
ing machine  was  the  forerunner  of  the  multiple  spline  shaft. 
Inasmuch  as  It  made  the  use  of  this  improved  form  practic- 
able. Without  the  broaching  machine  the  cost  of  cutting 
multiple  kcyways  as  accurately  as  Is  demanded  In  modern 
practice  would  have  been  prohibitive.  Thus  the  development 
of  a  machine  tool  opened  possibilities  of  Improvement  In  ma- 
chine design  practice  generally.  Not  only  has  it  effected  Im- 
provement In  machine  practice,  but  the  cost  of  production  haa 
been  materially  reduced.  The  cost  of  bobbing  a  multiple 
spline  shaft  and  broaching  a  gear  to  fit  It  Is  lower  than  the 
coat  of  boring  a  gear,  cutting  a  keyway,  turning  the  shaft, 
cutting  a  keyway  In  It,  and  fitting  a  key — the  usual  practice 
before  the  development  of  Integral  splined  shaft  construction. 


July,  1915 


MACHINERY 
INDEXING  TECHNICAL  LITERATURE* 


901 


A    SYSTEM    THAT    EDUCATES    WHILE    IT    INDEXES 

BY  ■WALTER   G.  LOHMEYER+ 


Fig,     1. 

THE  subject  of  indexing  has  been  given  a  great  deal  of 
space  in  technical  papers,  as  each  writer  seems  to  lay 
stress  on  a  particular  feature  applying  to  some  specific 
use  to  which  his  index  is  put.  No  at- 
tempt will  be  made  here  to  do  more 
than  roughly  outline  a  system,  but 
knowing  the  tendency  of  most  men  to 
go  to  extremes  in  this  direction,  the 
present  article  has  been  prepared  with 
the  hope  that  it  may  prove  of  value  to 
those  who  have  put  off  starting  an  in- 
dex because  they  have  found  most  sys- 
tems too  expensive  and  laborious.  The 
main  object  of  a  good  index  is  to  en- 
able one  to  find  any  desired  information 
without  the  necessity  of  going  over  an 
innumerable  number  of  books.  The  ex- 
pense of  the  index  in  time  and  money 
must,  of  course,  be  commensurate  with 
its  practical  value. 

Binding  of  the  Books 
The  publications  most  closely  allied 
to  the  needs  or  interests  of  the  indexer 
are  bound  in  volumes  about  one  and 
one-half  inch  thick,  which  means  one 
volume  annually  in  a  monthly,  and  four 
volumes  annually  in  a  weekly  paper. 
The  annual  volumes  are  lettered  on  the 
back  with  the  name  of  the  publication  Articles  ai 

and  the  year,  as  shown  in  Fig.  1  for  Machinery,  1912. 
Quarterly  volumes  are  marked  with  the  name  and  year, 
but  have  an  afiix  of  the  quarter  in  which  they  start,  as 
Iron  Age,  1912-2,  meaning  the  volume  of  Iron  Age  beginning 
with  April,  1912.  The  including  of  advertising  matter  is 
optional,  but  it  has  very  little  value  to  the  individual 
aside  from  Its  historical  interest.  An  extra  blank  sheet  is 
inserted  at  the  beginning  of  each  month  on  which  the  printed 
index  of  that  issue  and  small  scraps  from  various  sources  are 
pasted.  Binding  and  lettering  in  gold,  complete  with  a  three- 
quarter  leather  back  costs  about  $2  per  volume;  and  this  also 
includes  the  re-numbering  required  when  a  paper  starts  its 
year  with  some  other  month  than  January.  Each  volume 
starts  with  page  one,  and  the  pages  are  numbered  consecu- 
tively through  both  the  editorial  and  advertising  pages.  Other 
publications  which  are  not  considered  of  sufficient  value  to 
warrant  binding  are  clipped  by  cutting  out  entire  pages  with 
a  sharp  knife  as  near  as  possible  to  the  inner  edge;  and  they 
are  then  trimmed,  perforated  and  bound  in  a  4-inch  Tengwall 

"Filing    Articles 


binder.  The  pages  are  consecutively  numbered  and  on  the 
back  of  each  volume  is  stuck  a  label  marked  "Scrap  Book" 
and  dated  for  the  year,  as  shown  in  Fig.  2. 
Starting:  an  Index 
It  has  been  said  that  the  beginning  of  all  things  is  hard, 
but  the  beginning  of  a  card  index  is  surprisingly  simple. 
After  choosing  some  general  subjects  for  the  main  titles  as 
Shop  Practice,  Gearing,  Metals,  Press  Work,  Machinery,  Auto- 
mobiles, etc.,  a  number  of  letter  size  envelopes  are  marked 
with  these  titles.  Then  small  slips  of  paper  Y2  by  5  inches 
in  size,  are  cut  and  each  article  of  interest  is  listed  on  one 
side  of  an  individual  slip.  The  main  title,  as  Gearing,  is 
written  on  one  side,  and  the  other  side  is  marked  with  the 
title  of  the  article,  the  page  number,  volume  symbol  and  date 
as  4S-M-13,  "Practical  Form  of  Skew  Bevel  Gear  Tooth." 
These  slips  are  then  placed  in  their  various  main  title 
envelopes,  and  divided  into  such  sub-titles  as  may  be  found 
desirable.  No  attempt  should  be  made  at  this  time  to  lay 
out  definite  lines  of  classification,  as  the  subsequent  necessity 
of  adding  subjects  will  simplify  the  final  arrangement.  An 
entire  volume  may  be  indexed  in  this  way  before  entering 
the  articles  on  the  cards;  and  then  by  spreading  out  all  the 
slips  of  a  main  title,  a  comprehensive 
view  is  obtained  for  guidance  in  making 
out  an  intelligent  arrangement  of  titles 
and  sub-divisions. 

Another  way  that  has  been  found  to 
take  less  time,  but  which  requires  more 
experience,  is  to  use  cards  for  the  main 
titles  and  add  the  page  number,  volume 
symbol,  date  and  subject  directly.  How- 
ever, as  the  marking  of  the  cards  must 
be  done  with  a  pen  (a  typewriter  does 
not  do  good  enough  work  to  pay  for  the 
time  occupied  in  inserting  the  cards) 
and  as  most  of  us  do  not  write  well 
enough,  it  will  be  found  that  the  ex- 
pense of  reprinting  an  entire  card  or 
sub-dividing  for  changes  more  than 
makes  up  for  the  time  spent  in  writing 
out  the  slips.  For  a  small  private  in- 
dex, standard  3  by  5  inch  cards  will  be 
satisfactory,  while  for  office  use,  5  by  S 
inch  vertical  cards  may  be  used. 
Sub-divisions  by  Color 
Sub-divisions  by  color  can  be  used  for 
a  strictly  technical  index,  but  for  gen- 
eral purposes  a  white  card  is  best.  Where 
the  color  system  is  used,  the  following  suggestion  may 
be  of  value:     Blue  for  all  theoretical   information,  "How  to 
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Fig.   4.     Arrangement  of  Main  Title  Cards  in  Index 

figure  it  out,"  formulas,  charts,  designs,  data,  etc.;  salmon 
tor  all  practical  Information,  "How  it  is  done,"  production 
operations,  recipes,  methods  in  use,  construction  details, 
etc.;  white  for  all  general  information  on  industrial  matters, 
law,  patents,  tariff,  etc.;  buff  may  be  used  as  a  fourth  color 
for  denoting  articles  pertaining  to  a  subject  of  especial  in- 
terest. For  instance,  a  man  interested  in  production  sys- 
tems could  index  every  article  having  any  bearing  on  this 
subject  on  buff  cards,  even  though  both  the  main  and  sub- 
title did  not  show  it.  In  a  recent  article  describing  the  heat- 
treatment  of  blanks  before  machining,  a  very  simple  and  ef- 
fective routing  system  was  explained,  and  by  having  the 
article  Indexed  on  a  buff-colored  card,  this  fact  would  have 
been  recorded.  The  colored  cards  are  filed  under  the  same 
system  as  the  white,  but  malce  the  subject  more  readily 
accessible. 

Main  title  cards  are  arranged  alphabetically  behind  each 
other,  and  only  the  left  "third"  of  a  set  divided  into  three  tabs 
Is  used  for  this  purpose,  allowing  for  expansion  of  the  index 
without  alteration.  These  cards,  as  their  name  Implies,  are 
of  prime  Importance;  and  they  are  used  for  subjects  which 
are  not  directly  related  to  one  another,  the  arrangement  of 
the  cards  in  the  file  being  shown  in  Fig.  4.  The  remaining 
space  on  the  cards  to  the  right  of  the  tabs  on  the  main 
title  cards  Is  used  for  the  tabs  of  the  sub-title  cards,  as 
shown  In  Fig.  5.  The  sub-divisions  follow  In  the  order  of 
their  position  from  the  main  title  card;  all  subjects  relating 
to  a  main  title  are  alphabetically  arranged  behind  each  other, 
and  the  sub-title  cards  of  each  division  show  on  the  right, 
behind  the  main  title  card  for  that  division.  An  alphabetical 
Index  Is  used  as  a  general  guide  for  subjects  which  do  not 
warrant  Individual  title  cards,  and  such  an  Index  is  made 
on  the  right-hand  tab  of  the 
subtitle  cards,  the  letters  ap- 
pearing behind  each  other  as 
shown   In  Fig.  4. 

Symbol  System 

The  cards  are  ruled  with 
columns  for  the  page  and 
symbol,  but  no  printed  head- 
ing for  the  column  Is  re- 
quired as  it  quickly  becomes 
habitual  to  look  In  the  proper 
column.  Any  convenient  sym- 
bol system  will  dn,  providing 
It  Is  not  confusing  or  compli- 
cated. The  advantage  of  these 
partlrnlnr  symboU  Is  the 
grnphlr  rrirri'lntlon  which  ex- 
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Fig.    5.     Arrangement    of    Sub-title    Cards    for    Card    Index 

ists  between  the  article,  the  publication  in  which  It  appeared 
and  the  year  of  publication.  M  =  Machineby;  IA  =  Iron 
Age;  AM  =  American  Machinist;  EN  —  Engineering  News; 
SB  =  Scrap  Book.  These  symbols  are  entered  for  each  article, 
in  the  second  column  on  the  card,  as  shown  In  Fig.  6. 
Cross  Reference 
When  an  article  pertains  to  more  than  one  subject.  It  is 
indexed  under  the  title  to  which  it  is  primarily  allied  and 
cross  reference  Is  made  to  the  other  titles.  For  example,  an 
article  on  stop-screws  which  appeared  In  a  recent  publication 
was  indexed  under  Machine  Design  Details,  but  Lathe,  Planer, 
Milling  Machine  and  Shaper,  to  all  of  which  machines  It 
could  be  applied,  are  cross  references  to  Machine  Design. 
This  avoids  bulklness  and  superfluous  work,  making  duplica- 
tion of  cards  almost  unnecessary.  The  idea  will  be  readily 
understood  by  referring  to  Figs.  4  and  5. 
Educational  Value 
Few  of  us  seem  to  have  time  to  do  more  than  glance 
through  the  current  literature  relating  to  our  own  particular 
work,  with  perhaps  the  occasional  reading  of  an  entire 
article.  We  look  over  the  titles  and  subconsciously  remem- 
ber, when  the  Information  is  required,  that  some  particular 
paper  contained  It — sometimes  we  even  find  It  without  diffi- 
culty. But  while  this  is  apparently  economical  as  regards 
time,  there  are  many  instances  when  memory  fails  us,  and 
then  too,  it  crowds  our  mind  with  a  vast  amount  of  un- 
profitable material,  leaving  little  space  for  the  more  im- 
portant matters  In  hand.  With  a  good  Index  system  it  is 
necessary  to  read  enough  of  every  article  to  make  possible 
its  Intelligent  listing  under  the  proper  title,  after  which  the 
entire  subject  may  be  dropped  until  It  Is  needed,  although 
the  systematic  reading  serves  to  stimulate  brain  activity  and 
broaden  the  reader's  view- 
point. 

Summary 
In  these  days  of  modern 
methods  and  special  ma- 
chines, no  man  In  the  manu- 
facturing business  can  keep 
up-to-date  without  the  help  of 
at  least  one  technical  publi- 
cation; but  the  simple  receiv- 
ing of  the  paper  with  a  casual 
glance  through  Its  pages  Is 
almost  as  useless  as  not  hav- 
ing it  at  all.  It  follows  that 
If  we  are  to  benefit  by  the  ex- 
perience of  others  In  the  field. 
It  becomes  almost  Impossible 
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to  get  along  without  some  definite  means  of  finding  the  de- 
sired information.  The  foregoing  system  is  an  adaptation  of 
the  one  used  in  the  United  States  Patent  Office,  and  in  its 
present  simplified  form  it  is  easy  to  handle,  develops  rapid 
and  convenient  classifications  and  gives  a  sense  of  pride  in 
accomplishment  to  the  indexer.  After  the  system  is  started 
It  takes  only  a  few  hours  every  month  to  read  and  classify 
the  articles,  the  pages  of  which  are  temporarily  numbered 
In  pencil  for  this  purpose. 

*     *     * 

A  NEW   COMPETITOR   OF   ACETYLENE 

BY  J    F.  SPRINGER' 

The  gases  commonly  employed  in  autogenous  welding  and 
cutting  are  oxygen,  acetylene  and  hydrogen,  all  of  which  are 
expensive  products.  The  average  cost  of  oxygen  throughout 
the  United  States  is  probably  not  less  than  $0,025  per  cubic 
toot  measured  at  atmospheric  pressure;  the  average  cost  of 
acetylene  probably  ranges  from  $0.0075  to  $0.01  per  cubic 
foot;  and  the  cost  of  hydrogen  may  safely  be  placed  at  about 
the  same  figure.  Apparently  no  one  has  yet  devised  a  system 
of  oxygen  manufacture  that  will  enable  this  gas  to  be  in- 
expensively produced.  However,  there  appears  to  be  a  likeli- 
hood of  heavy  reduction  in  the  cost  of  the  fuel  gas  used  in 
autogenous  welding — not  through  a  reduction  in  the  cost  of 
acetylene  or  hydrogen,  but  through  the  discovery  of  an  ade- 
quate substitute  for  these  gases.  This  substitute  Is  a  semi- 
natural  gas  obtained  from  the  waste  gas  from  oil  wells,  and 
Is  known  as  "gasol."  It  can  be  produced  at  about  $0,001  per 
cubic  foot,  and  Its  heating  capacity  is  even  greater  than  that 
of  acetylene.  Other  things  being  equal,  this  gas  selling  for 
$0.0008  to  $0,001  per  cubic  foot  should  have  a  considerable 

RELATIVE  VATiDES  OF  GASES  DSED  FOR  WELDING  AND  CUTTING 


Name  of  Gas 

Cubic  Feet  of  Oxy- 
gen required  to 
bum  one  Cubic 
Foot 

Heat  Value  in 
B.  T.  U.  per 
Cubic  Foot 

Cost  of 
1000  B.  T.  U. 

"Gasol" 

Blau  Gas .   ... 
Acetylene  .... 
Hydrogen 

2 

2 

n 

2 

2300 
1800 
1500 
500 

SO. 001 62 
SO. 00213 
10.00217 

80.008 

Marhinerj/ 

Note:  The  above  flgTires  are  based  on  the  following  prices: 
oxygen,  IV-  cent  per  cubic  foot;  "gasol,"  10  cents  per  pound: 
blau  gas,  10  cents  per  pound;  carbide,  $70  per  ton;  and  hydrogen, 
1  cent  per  cubic  foot. 

advantage    over    acetylene    or    hydrogen    selling   at    $0,008    to 

$0.01 — ten  times  as  much. 

In  addition  to  the  advantage  in  price,  there  is  an  economy 
In  handling  this  new  fuel  gas.  It  is  collected  at  the  point  of 
origin  and  compressed  into  liquid  form,  the  liquid  gas  being 
shipped  to  the  user  in  a  suitable  steel  container.  As  the 
weight  of  the  liquid  gas  in  a  container  is  equal  to  the  weight 
of  the  container,  an  economy  is  effected  in  transportation 
costs.  The  gas  issuing  from  the  oil  well,  which  is  collected 
and  compressed  into  the  liquid  form,  is  of  variable  com- 
position, containing  various  percentages  of  hydro-carbon 
gases.  The  constituents  of  a  typical  sample  of  the  crude 
gas  as  collected  at  the  oil  well  Include  gases  known  as 
methane,  hexane,  butane,  propane,  and  ethane  mixed  with 
more  or  less  water  and  vapor.  These  constituents  of  the  crude 
gas  may  be  liquefied  by  the  application  of  various  amounts  of 
pressure,  the  temperature  remaining  the  same;  or  they  may 
be  brought  to  the  liquid  form  by  reductions  in  temperature, 
when  the  pressure  remains  constant. 

All  the  gases  with  the  exception  of  methane  may  be 
liquefied  by  the  application  of  a  moderate  pressure  under 
ordinary  temperature  conditions.  But  at  10  degrees  F.  it 
requires  a  pressure  of  2700  pounds  per  square  inch  to 
liquefy  methane,  and  this  is  obviously  beyond  commercial 
possibilities.  At  the  maximum  temperature  which  the  gas 
will  encounter  during  transportation,  the  pressure  necessary 
to   bring   about   the   liquefaction    of   methane    is    Impractical. 

•  AddreBs:     618  West   136th   St.,    New   Tork   City. 


The  expense  of  the  container  would  either  be  prohibitive  or 
there  would  be  a  constant  danger  of  the  container  exploding. 
These  considerations  make  it  necessary  to  eliminate  the 
methane  from  the  crude  gas  before  it  is  liquefied,  and  as  the 
heating  value  of  methane  is  considerably  below  that  of 
hexane,  butane,  propane  or  ethane,  the  elimination  of  the 
methane  results  in  the  production  of  a  residual  gas  of  higher 
heating  value.  However,  the  heating  value  of  methane  is  not 
to  be  despised,  and  this  gas  is  used  in  the  locality  where  the 
residual  gas  is  liquefied. 

By  applying  a  pressure  of  from  850  to  900  pounds  per 
square  inch  to  the  residual  gas  at  ordinary  temperature,  the 
gas  will  be  brought  to  the  liquid  condition.  This  pressure 
can  be  readily  obtained  in  practice  and  the  cost  of  containers 
which  will  safely  withstand  the  pressure  of  the  gas  is  not 
excessive.  The  liquid  gas  has  a  specific  gravity  of  about  0.5, 
or  one-half  that  of  water.  One  quart  of  the  liquid  weighs 
about  1  pound  and  produces  approximately  10  cubic  feet  of 
gas.  The  containers  in  which  the  gas  is  shipped  weigh  ap- 
proximately 100  pounds  and  have  a  capacity  for  100  pounds 
of  the  liquid;  accordingly,  they  hold  approximately  1000 
cubic  feet  of  gas,  which  has  a  total  heating  value  of  about 
2,000,000  B.  T.  U. 

Natural  gas  requires  an  unusually  large  amount  of  oxygen 
for  its  combustion,  but  the  gas  evolved  from  the  "gasol" 
liquid  contained  in  the  cylinders  requires  still  more  oxygen 
for  its  complete  combustion.  As  a  result,  it  will  be  evident 
that  the  burner  of  the  welding  torch  must  be  designed  to 
deliver  a  higher  amount  of  oxygen  relative  to  the  fuel  gas 
than  Is  the  case  where  acetylene  is  used.  At  first  thought.  It 
may  appear  that  the  relatively  higher  consumption  of  oxygen 
will  largely  offset  the  advantage  of  the  lower  cost  of  the  fuel 
gas.  This  is  not  the  case,  however,  as  less  of  the  liquid  gaa 
is  used  to  do  a  given  amount  of  work  because  its  heat  value 
is  relatively  higher  than  that  of  acetylene.  A  further  economy 
would  also  be  effected  through  saving  the  first  cost  and 
maintenance  expense  of  an  acetylene  generating  plant.  In 
the  event  of  this  substitute  for  acetylene  finding  wide  appli- 
cation, the  manufacturers  of  cutting  and  welding  equipments 
would  not  be  seriously  affected,  as  essentially  the  same  type 
of  apparatus  could  be  used.  No  doubt  it  would  be  necessary 
to  make  certain  modifications  in  design,  a  case  in  point  being 
in  respect  to  the  relative  cross-sectional  areas  of  the  oxygen 
and  gas  ducts  in  the  torch,  but  aside  from  changes  of  this 
nature,  the  welding  and  cutting  of  metals  with  "gasol"  would 
be  the  same  as  when  acetylene  is  used. 

•  •     • 

MATERIALS  OF  ENGINEEBrNQ  CONSTRUCTION 

The  materials  of  engineering  construction  will  receive 
special  attention  in  the  proceedings  and  discussions  of  the 
International  Engineering  Congress  to  be  held  in  San  Fran- 
cisco, September  20-25.  The  field  will  be  treated  under 
eighteen  or  more  topics,  covering:  timber  resources;  preserva- 
tive methods;  brick  and  clay  products  in  general;  life  of  con- 
crete structures;  aggregates  for  concrete;  water-proofing; 
volume  changes  in  concrete;  world's  supply  of  iron;  lite  of 
iron  and  steel  structures;  special  steels;  status  of  copper  and 
world's  supply;  alloys;  aluminum;  testing  of  metals  in  full 
size  members  and  in  structures.  About  twenty-five  papers  are 
expected  for  the  volume  to  be  prepared  by  authors  represent- 
ing five  different  countries.  The  list  of  authors  Includes 
many  of  the  most  eminent  names  in  this  field  of  engineering 
work  throughout  the  world.  For  further  information,  ad- 
dress W.  A.  Cattell,  secretary,  417  Foxcroft  Bldg.,  San  Fran- 
cisco, Cal. 

*  •     » 

Some  tradenames  eventually  become  regarded  as  legiti- 
mate words  and  are  recognized  as  parts  of  the  language.  A 
well-known  example  Is  "kodak,"  a  term  that  has  become  gen- 
erally used  to  designate  a  small,  light  camera.  A  type  of 
trade  name  that  has  become  quite  popular  in  the  past  tew 
years  is  that  ending  with  "co,"  an  example  of  which  is 
"Mesco,"  being  the  initials  of  the  name  with  the  ending  "co" 
of  the  Manhattan  Electrical  Supply  Co.  The  obvious  ad- 
vantages of  this  form  of  trade  name  are  the  ease  with  which 
it  can   be  coined   and   the   degree  of   identification   afforded. 
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A   "MECHANICAL   GUINEA" 

The  "guinea"  in  the  Industrial  world  is  a  willing  laborer 
to  whom  are  assigned  the  rough,  hard  jobs  that  trained  men 
despise.  The  aim  of  efficient  shop  management  should  be  to 
eliminate  as  many  of  the  "guinea"  jobs  as  possible  by  provid- 
ing power-driven  machines  for  doing  them.  It  is  not  wise  to 
pay  machinists  forty  cents  an  hour  to  do  by  main  strength 
what  an  electric  motor  may  be  made  to  accomplish  at  a 
hundredth  of  the  cost. 

In  the  building  of  machine  tools,  the  fitting  of  heavy  slides 
Is  a  task  requiring  both  skill  aad  muscle — skill  for  the  actual 
fitting  and  muscle  to  move  the  slides  back  and  forth.  On 
many  fitting  jobs  it  is  necessary  to  employ  two  men,  as  the 
strength  of  one  is  insufiicient.  One-fourth  their  time  and 
three-fourths  of  their  energy  is  expended  in  moving  the  slides 
back  and  forth  to  show  by  red-lead  markings  where  the  high 
spots  are.  A  power-driven  machine  for  reciprocating  these 
slides  releases  one  man  for  other  work  and  increases  the 
production  of  scraped  surfaces  by  the  other. 

The  Lucas  Machine  Tool  Co.,  Cleveland,  Ohio,  has  provided 
two  electrically  driven  machines  for  reciprocating  tool-slides 
when  being  scraped  in,  known  as  "mechanical  guineas,"  one 
of  which  is  shown  in  the  illustration.  It  comprises  a  heavy 
triangular  base  mounted  on  three  wheels  and  supporting  a 
column  on  top  of  which  are  mounted  an  electric  motor  and 
the  horizontal  ram  A.  The  machine  is  set  up  in  front  of  the 
rail  on  which  a  slide  is  to  be  fitted,  the  brace  B  being  placed 
between  the  rail  and  the  column  and  the  ram  connected  to 
the  slide.    When  adjusted,  the  screw  C  is  turned  down  to  lift 


Lucft4    "Mech&oical    O 


linea"    for    rrciprocatiiiK    Maclime    Tool-ilidM 
In    Process    of    Fitting 


the  weight  off  the  front  wheel  and  hold  the  machine  in  posi- 
tion. The  ram  may  be  traversed  by  hand,  using  a  crank,  or 
by  power.  When  the  desired  stroke  has  been  adjusted  by 
hand,  the  reversing  slops  are  set  and  the  motor  is  started. 

One  man  can,  with  the  aid  of  the  machine,  scrape  and  fit 
the  heaviest  boring  machine  slides,  such  as  table  and  saddle, 
saddle  and  bed,  etc.  While  the  machine  Is  not  intended  to 
bo  a  jacking  or  wearing-down  device,  it  nevertheless  may 
be  used  effectively  to  reduce  the  amount  of  scraping  by 
wearing  down  the  inequalities.  Another  advantage  due  to 
the  use  of  power  Is  that  the  gibs  can  be  set  up  much  closer 
than  would  be  pos.slble  If  moved  by  hand,  and  a  more  Intimate 
bearing  of  the  opposing  surfaces  Is  secured. 
•     •     • 

In  order  to  gain  more  daylight  time,  the  Industries  of 
Detroit,  Mich.,  have  been  placed  on  eastern  standard  time,  all 
clocks  having  been  pushed  ahead  one  hour  May  15.  Cleve- 
land adopted  the  eastern  standard  time  about  one  year  ago. 
It  geems  unfortunate  that  Iho  cities  of  the  Middle  Wrst  can- 
not bold  to  central  standard  time.  The  confusion  resulting 
from  a  difference  of  one  hour  between  local  timepieces  and 
railroad  time  causes  many  travelers  to  miss  train  connections. 


UNUSUAL   APPLICATION   OF  PORTABLE 
ELECTRIC   DRILL 

When  the  boring  of  holes  in  the  bases  of  pumping  ma- 
chinery does  not  warrant  the  use  of  a  large  radial  drilling 
machine,  Charles  S.  Lewis  &  Co.,  St.  Louis,  Mo.,  use  a  port- 
able electric  drill  of  the  type  manufactured  by  the  United 
States  Electrical 
Tool  Co.,  Sixth 
Ave.  and  Mount 
Hope  St.,  Cin- 
cinnati, Ohio. 
A  platform  is 
provided  upon 
which  the  vari- 
ous sized  pump 
bases  may  be  set 
up,  and  a  car- 
r  i  a  g  e  high 
enough  to  clear 
the  largest  base 
casting  runs  on 
this  platform. 
The  carriage 
supports  a 
United  States 
type  GF  radial 
drill,  and  clamps 
hold  the  car- 
riage rigidly  in 
place  during  the 
drilling  opera- 
tion. After  all 
the  holes  have 
been  drilled,  an 
Errington  t  a  p  - 
per     is     substi- 


rtablo    Electric 
Castings 


Drill  on  Pump  Ba 

tuted  and  the  holes  are  tapped.  The  portable  radial  drill  is 
provided  with  two  speeds;  the  column  is  made  heavy  and  the 
radial  arm  is  of  special  length  to  cover  the  requirements  of 
this   work. 

•     •     • 

TRIPLE   ECCENTRIC   PISTON   RING 

A  triple  eccentric  piston  ring  for  automobile,  marine,  motor- 
cycle and  steam  engines,  air  compressors,  pumps,  refrigerat- 
ing machine,  etc.,  has  been  put  on  the  market  by  the  Peerless 
Piston  Ring  Co.,  91-107  Lafayette  St.,  Newark,  N.  J.,  which 
has  some  features  of  interest  to  those  who  know  the  diffl- 
cultles  of  making  "leak-proof"  piston  rings. 

The  new  ring  is  of  the  composite  type  which,  when  as- 
sembled, has  a  broad  inner  ring  and  two  narrower  rings  out- 
side, in  contact  with  the  walls  of  the  cylinder.  The  inner 
ring  serves  the  double  purpose  of  expanding  the  outer  rings 
and  forming  a  seal  to  the  joints.  Both  the  Inner  and  outer 
rings  are  of  the  eccentric  type,  the  thick  part  of  the  Inner 
ring  being  placed  next  to  the  thin  part  of  the  outer  ring  so 
that  the  assembled  ring  is  concentric  throughout.  The  joints 
in  all  arc  cut  In  the  thin  parts.  The  outer  rings  are  held 
in  a  fixed  position  relative  to  the  inner  ring  by  a  pin  set  in 
the  latter,  which  can  be  seen  between  the  two  Joints  In  the 
outer  rings. 

A  study  of  this  construction  shows  that  It  Is  theoretically 
"leak-proof."  This  ring  prevents  the  gas  or  steam  which  gets 
beneath  the  ring  In  the  piston  ring  groove  from  escaping 
through  openings  In  the  ring  on  the  exhaust  side.  The  double 
construction  effectually  seals  all  Joints  In  the  rings. 


Faerlett    Tripio    Ecosntrio    "Laak. proof"    Piston    Rinf 


July,  1915 


MACHINERY 


905 


ORGANIZING  A  NIGHT   FORCE 

The  paper  on  organizing  a  night  force  read  by  Harold  C. 
White  at  the  recent  meeting  of  the  National  Machine  Tool 
Builders'  Association  In  Atlantic  City  touched  a  vital  subject 
to  concerns  whose  normal  capacity  is  exceeded  by  the  demand 
for  its  product.  The  average  plant  is  built  and  organized 
to  turn  out  a  maximum  production  with  a  full  force  working 
eight,  nine,  or  ten  hours  a  day.  To  exceed  this  production, 
it  is  necessary  to  run  overtime  or  organize  a  night  shift. 
Either  is  undesirable,  and  is  avoided  by  good  managers  when- 
ever possible.  When  men  are  required  to  work  two  or  three 
hours  overtime  four  or  five  nights  a  week,  the  production  will 
increase  for  a  few  days  and  then  it  will  begin  to  drop  until 
in  some  cases  it  falls  to  the  normal  production  when  the  men 
are  working  full  time  only.  The  cause  is  simply  that  the 
men  become  tired  out  and  no  longer  have  the  energy  and 
initiative  to  work  with  accustomed  celerity.  Overtime  work 
then  is  profitable  only  for  short  periods,  as  an  emergency 
measure.  If  the  demand  for  product  is  such  that  overtime 
would  have  to  be  worked  for  many  weeks  or  months,  it  is  far 
better  to  organize  a  night  force.  How  can  this  be  done  most 
efficiently? 

Mr.  White  pointed  out  that  labor  employed  at  night  is 
usually  employed  at  a  disadvantage.  In  the  first  place,  it  is 
difficult  to  obtain  first-class  workmen  for  a  night  shift.  The 
normal  skilled  workman  capable  of  holding  a  job  prefers,  of 
course,  to  work  days,  and  usually  has  no  difficulty  in  holding 
a  day  job.  The  men  available  for  night  work  therefore  are 
the  comparatively  unskilled  or  inefficient  mechanics  who  are 
generally  dropped  when  Industrial  conditions  require  con- 
traction of  the  working  force.  A  second  difficulty  is  that  of 
properly  feeding  men  working  at  night.  Night  hours  upset 
the  domestic  routine,  and  workmen  are  likely  to  be  poorly 
nourished  when  working  nights.  For  this  reason,  it  seems 
advisable  to  furnish  hot  coffee  and  other  refreshments  in  the 
middle  of  the  night  shift.  It  is  not  only  desirable  to  do  this, 
but  necessary  for  their  welfare;  it  is  also  necessary  to  pay 
a  night  shift  somewhat  higher  wages.  The  amount  of  extra 
wages  appears  to  range  from  ten  to  twenty  per  cent. 

A  third  disadvantage  of  working  nights  is  the  difficulty  of 
obtaining  sufficient  sleep.  Those  who  work  at  night  must 
sleep  through  the  day,  but  street  noises  and  the  light  make 
it  almost  impossible  for  nervous  men  to  obtain  an  adequate 
amount  of  sleep,  and  they  soon  break  down  because  of  the 
lack. 

It  was  pointed  out  in  the  discussion  that  a  shop  requiring 
to  organize  a  night  force  can  employ  a  number  of  its  best 
workmen  in  the  night  shift.  These  men,  having  steady  em- 
ployment, will  not  seriously  object  to  the  night  shift  for  a 
few  weeks,  provided  they  are  paid  higher  wages  and  are  ac- 
corded other  favors  customary  in  such  cases.  These  men 
may  be  used  as  a  training  force  for  the  night  shift,  and  may 
be  placed  in  those  positions  where  the  best  work  and  most 
careful  inspection  are  necessary.  It  is  possible  also  to  ar- 
range the  hours  of  the  day  and  night  forces  so  that  the  night 
force  will  be  relieved  at  a  time  when  It  is  possible  to  obtain 
a  few  hours  sleep  in  the  very  early  morning,  before  the  noises 
of  the  streets  become  too  loud.  Thus,  in  a  plant  working 
nine-hour  shifts,  the  day  shift  begins  at  7  and  quits  at  5; 
the  night  force  goes  on  immediately  and  quits  at  2  in  the 
morning.  Men  leaving  work  at  this  time  can  get  a  normal 
amount  of  sleep  before  noon. 

Mr.  White  pointed  out  that  one  reason  why  a  night  force 
was  likely  to  turn  out  bad  work  is  that  the  machinery,  being 
used  twice  as  much  as  usual,  deteriorates  twice  as  fast  and, 
of  course,  requires  twice  as  much  repair  work.  The  tendency 
in  times  like  these  is  to  neglect  repair  work  and  the  conse- 
quence is  that  the  equipment  goes  way  below  par  long  be- 
fore it  would  if  used  only  by  a  day  shift. 

The  conclusions  are  that  to  operate  a  night  shift  ef- 
ficiently it  is  necessary  to  employ  some  highly  skilled  men, 
to  pay  wages  above  the  day  rate,  to  supply  refreshments,  to 
carefully  inspect  machinery  and  tools,  and  to  make  all  needed 
repairs  promptly.  Efficient  lighting  is  also  an  important 
factor.  It  has  been  shown  that  highly  efficient  lighting  does 
wonders  in  raising  the  standard  and  quantity  of  the  product. 


FINDING    CHANGE    GEARS   FOR   HOB- 
BING  SPIRAL  GEARS* 

BY  GEORGE  W.   FELTONt 

The  degree  of  uncertainty  resulting  from  the  use  of  the 
usual  methods  employed  for  finding  suitable  change  gears 
for  bobbing  spiral  gears,  and  the  loss  of  time  arising  from 
this  cause,  led  the  writer  to  set  himself  the  task  of  develop- 
ing a  more  satisfactory  method.  It  is  not  within  the  scope 
of  this  article  to  describe  the  several  formulas  for  finding 
change  gears  which  are  supplied  by  the  different  makers  of 
bobbing  machines,  except  to  say  that  the  best  and  latest  of 
these  leaves  something  to  be  desired.  After  making  a  care- 
ful study  of  the  subject,  the  method  of  procedure  described 
in  the  following  was  devised,  and  this  method  has  been  found 
satisfactory  in  every  way.  It  is  not  only  a  considerable 
time-saver,  but  the  opportunity  offered  for  selecting  the  best 
of  several  combinations  of  gears  is  worth  a  great  deal  when 
extreme  accuracy  is  desired.  Furthermore,  the  calculation  Is 
of  such  a  simple  character  and  so  little  time  is  required  to 
reach  a  satisfactory  solution  that  the  method  should  appeal 
to  all  bobbing  machine  operators. 

Formulas  for  Change  Gears 

The  required  change  gear  ratio  is  dependent  upon  whether 
the  hob  is  of  the  same  hand  as  the  gear  which  is  to  be  cut  or 
of  the  opposite  hand.  Herewith  are  given  the  fundamental 
formulas  for  the  two  conditions: 

For  a  hob  of  the  same  hand  as  the  gear,  the  following 
formula  is  used: 

Lead  -h  feed  60  X  number  of  threads  in  hob 

Lead  -f-  feed  —  1  number  of  teeth  in  gear 

product  of  drivers 

(1) 

product  of  driven  gears 
For  a  hob  of  the  opposite  hand  to  that  of  the  gear,  the  fol- 
lowing formula  is  used: 

Lead  -^  feed  60  X  number  of  threads  in  hob 

Lead  -^  feed  +  1  number  of  teeth  in  gear 

product  of  drivers 


(2) 
product  of  driven  gears 

The  preceding  formulas  give  a  true  statement  of  the  con- 
ditions which  exist  when  we  have  to  hob  a  spiral  gear  of  any 
kind.  If,  however,  these  formulas  are  strictly  followed  out 
in  the  way  in  which  they  are  given,  i.e.,  by  selecting  a  definite 
feed  and  dividing  it  into  the  lead,  it  is  very  likely  that  prime 
numbers  will  be  encountered,  in  wliich  case  all  of  the  labor 
and  time  that  has  been  spent  in  making  the  calculation  is 
lost,  and  it  is  necessary  to  select  another  value  for  the  feed 
and  begin  the  calculation  over  again.  The  following  method 
of  solving  the  problem  enables  one  to  obtain  suitable  change 
gears  in  a  few  minutes,  and  with  only  a  slight  mental  effort. 
The  following  notation  is  used: 

L  =  lead  of  gear  spiral  in  inches; 

N  =  number  of  teeth  in  gear  to  be  cut; 

r  =  number  of  threads  in  hob; 

F  ^  feed  per  revolution  of  gear  being  cut; 

R  =  number  of  times  F  is  contained  in  L  = 
lead 


feed  per  revolution 
Using  the   preceding  notation   Formula    (1),   for   a  hob   of 
the  same  hand  as  the  gear  to  be  cut,  may  be  expressed  as 
follows: 

U  60  r  product  of  drivers 

X = (3) 

R  —  1         'N         product  of  driven  gears 
Similarly,  Formula  (2)  for  a  hob  of  opposite  hand  to  that 
of  the  gear  which  is  to  be  cut  may  be  expressed  in  the  fol- 
lowing form: 

R  60  T  product  of  drivers 

X = (4) 

i?  -t- 1         "S         product  of  driven  gears 


•  For  additional  Information  published  In  Machinery  relative  to  the 
gearing  of  liobbing  machines  for  generating  spiral  gears,  see  "Differential 
Mechanism  on  Gear  Uobblng  Machines"  by  W.  Natlscb,  May,  1912;  and 
"Calcnlatlng  Gears  for  Generating  Spirals  on  Hobblng  Machines"  by  Glenn 
Muffly.   December.    1911. 

t  Chief   Designer,    New   Process   Gear   Corporation,    Syracuse,    X.    T. 
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Method  of  Procedure 
The  method  of  procedure  is  as  follows:  First,  look  up  the 
logarithm  of  the  lead  of  the  gear  which  is  to  be  cut.  Second, 
decide  upon  an  approximate  feed  per  revolution  of  the  gear 
blank,  which  Is  suitable  for  the  work;  and  then  select  a 
value  of  the  feed  F  In  Table  I,  which  is  of  approximately  the 

1 
same  value.    The  logarithm  of  —  will  be  found  opposite  this 

F 
value  of  the  feed  In  the  right-hand  column  of  the  table.    Third, 

1 
add   the  logarithm  of  —  to   the  logarithm   of  the  lead,   the 

F 
result  being  the  logarithm  of  R.    Fourth,  take  the  resulting 
logarithm  and  find  a  value  of  the  logarithm  of  R  in  Table  II 
which  is  of  approximately  the  same  value.     If  such  a  value  of 
the  logarithm  of  R  is  found,  the  corresponding  value  of  R 
will  be  obtained  in  the  column  to  the  left  of  the  logarithm  in 
Table  II.    If  a  suflScicntly  close  value  cannot  be  found,  it  will 
be  necessary  to  select  another  value  of  the  feed  F  in  Table  I, 
which  is  close  to  the  original  value,  and  then  go  through  the 
same  method  a  second  time.     As  the 
process   is   simply   one   of   addition,   a 
dozen  or  more  trials  may  be  made  very 
quickly.     It  should  be  borne  in  mind 
that  the  sum  of  the  logarithm  of  the 

1 
lead   and  the  logarithm  of  —  should 

F 
correspond  with  the  value  of  the 
logarithm  of  R  found  in  Table  II  to 
the  fourth  decimal  place,  or  the  values 
should  at  least  be  very  nearly  equal. 
Table  II  is  merely  a  table  of  numbers 
up  to  1197,  in  which  all  numbers  that 
are  useless  for  this  work  have  been 
omitted.  The  table  provides  for  cut- 
ting spiral  gears  of  all  leads  up  to  39 
Inches,  using  a  feed  of  about  1/32  inch 
per  revolution  of  the  gear  blank.  This 
table  could,  of  course,  be  continued 
indefinitely. 

Proof 
F  X  K  =  lead  cut; 
Lead  cut 
=  1     when     perfect     re- 
Correct  lead 
suits  are  obtained. 

Maximum  tolerance  should  be  be- 
tween 1.001  and  0.999  for  gears  on 
shafts  at  right  angles;  or  between 
1.0001  and  0.9999  for  gears  on  parallel 
shafts. 

Example 
Suppose  it  is  required  to  cut  a  steel 
spiral  gear  with  41  teeth  of  10  pitch,  45 
degree  spiral  angle,  and  5.7982  inch 
lead,  for  shafts  at  right  angles,  using 
a  single-threaded  hob  of  the  same  hand 
as  the  gear.  Following  the  method  of 
procedure  which  has  been  outlined: 
First,  look  up  the  logarithm  of  the 
lead  and  write  it  down  several  times 
In  a  horizontal  row  as  shown  in  the 
following  calculation.  Second,  de- 
cide upon  a  suitable  rate  of  feed,  which 
for  steel  will  be  about  0.025  Inch  per 
revolution  of  the  gear  blank.  Next 
refer  to  Table  I  for  a  feed  of  ap- 
proximately this  value,  and  take  sev- 
eral successive  values  of  the  logarithm 

1 
of  -  .     Third,  add   the   values  of  the 

F 
loKarlthm  of  the  lead  and  the  logarithm 

1 
of  — .     Fourth,  refer  to  Table  II  and 

F 
And    a    value   of   the   logarithm    of   R 
which    Is   approximately  equnl   to   th(> 


sum  of  the  logarithms  already  determined.     The  calculation 
is  as  follows: 

Logarithm   of  lead  =  0.76329     0.76329     0.76329 

1 
Logarithm  of  —      =  1.58947     1.57209     1.55499 
F 


of 


Logarithm  of  i?       =  2.35276     2.33538     2.31828 
The  sum  of  the  logarithm  of  the  lead  and  the  third  value 
1 
the    logarithm    of    — ,    comes    sufiSciently    close    to    the 

logarithm  of  R,  for  R  =  208. 

R  60  r       208       60  X  1 

Then X =  —  X = 

R  —  1         iV         207  41 


24  X  52  X  60 


product  of  drivers 


27  X  46  X  41        product  of  driven  gears 
The  feed  gears  found  in  Table  I  to  the  left  of  the  value  of 
1  37 

the  logarithm   of  —  =  1.55499  which  was  used,  are  — ,  and 
F  83 

TABLE  I.    FEED  TABLES  FOB  GOULD  &  EBERHARDT  TWENTY-FOUR 
INCH  HOBBINQ  MACHINE 


For  Machine  with  Simple  Feed  Gearing 

For 

Machine 

with  Compound 

(Fixed  Centers) 

Feed  Gearing 

Feed  Gears 

Feed  per  Revolution 

Feed 

Gear 

Feed  per  Revolution 

of  BIank=F 

1 

Log.- 

Ratio 

of  Blank=F 

1 

J3g,  — 

Driver 

Driven 

Prac. 
tion 

Decimal 

F 

Driver 

Driven 

Frac- 
tion 

Decimal 

F 

24 

96 

A 

0.01.562.50 

1.8061800 

16 

64 

A 

0.01.562.50      1 

80618(X) 

2,5 

9.5 

Ai 

0.0164474 

1.7839036 

16 

63 

i\ 

0.01.587:W      1 

7993405 

26 

94 

W'j 

0.0172872 

1.7622748 

16 

62 

»V 

0.0161290      1 

7923917 

27 

93 

th 

0.01814.52 

1.7412391 

16 

61 

jV 

0.0163934      1 

7853298 

28 

92 

IBS 

0.0190218 

1.7207495 

16 

60 

jV 

0.0166667      1 

7781513 

29 

91 

r!h 

0.0199176 

1.7007634 

16 

59 

iV 

0.0169492      1 

7708520 

30 

90 

^ 

0.0208333 

1.6812412    , 

16 

58 

A 

0.0172414      1 

7634280 

31 

89 

Tfil 

0.021769T 

1.6621485 

16 

57 

itV 

0.017.5439     1 

7558749 

32 

88 

A 

0.0227273 

1.0434527 

16 

56 

sv 

0.0178571      1 

7481880 

33 

87 

jVi 

0.0237069 

1.6251251 

16 

55 

A 

0.0181818     1 

740.3627 

34 

86 

(k\ 

0.0247093 

1.6071397 

16 

54 

A 

0.0185185     1 

7323938 

35 

8S 

lis 

0.0257353 

1.. 5894704 

16 

53 

^ 

0.0188679      1 

72427.59 

36 

84 

T?5 

0,0267857 

1.5720964 

16 

52 

t'j 

0.0192308     1 

71HtM)33 

37 

83 

lH» 

0.0278614 

1.5.549965 

16 

51 

^ 

0.0196078      1 

7075702 

38 

82 

.V. 

0.0289636 

1.5381501 

16 

60 

iV 

0.0200000     1 

6989700 

39 

81 

iii 

0.0300926 

1., 52 15408 

16 

'     49 

A 

0.0204082     1 

6901961 

40 

80 

h 

0.0312500 

1.5051.500 

16 

1     48 

j'» 

0.0208333      1 

6312412 

41 

79 

TJk 

0.0324367 

1.4889636 

16 

47 

»v 

0.0212766     1 

6720979 

42 

78 

^.h 

0.0336538 

1.4729655 

16 

46 

l'. 

0.0217391      1 

6627578 

43 

77 

Tih 

0.0349026 

1.4.571428 

16 

45 

A 

0  0222222      1 

6.532125 

44 

76 

jWi 

0.0361842 

1.4414815 

16 

1     44 

i'f 

0,0227273      1 

6434527 

•l.T 

75 

»'» 

0.0375000 

1.42.59693 

16 

43 

A 

0,02325.58      1 

6334685 

4t! 

74 

m 

0.0388514 

1.4105951 

16 

42 

A 

0,0238095      1 

6232493 

47 

73 

tH. 

0,0402397 

1.3953456 

16 

41 

A 

0,0243902      1 

6127839 

48 

72 

5  4 

0.0416667 

1.3H02112 

16 

i     40 

A 

0,02.5(H100      1 

6020600 

49 

71 

it8« 

0.0431338 

1.3651828 

16 

«9 

A 

0.02.56410      1 

.5910646 

50 

70 

T?I 

0.0446429 

l.:i.5O2480 

16 

38 

A 

0.0263158      1 

5797,836 

51 

69 

iVs 

0.04619.57 

1.33.5:^997 

16 

87 

iS 

0,0270270      1 

,56,82017 

62 

68 

lS«! 

0.0477941 

1.3174198 

16 

36 

A 

0,0277778      1 

556:W25 

53 

67 

rih 

0,0494403 

1.30.59186 

16 

35 

A 

0.02,8.5714      1 

54406,80 

54 

66 

T?( 

0,0511364 

1.2912711 

16 

34 

A 

0,0294118      1 

5314789 

S5 

65 

M> 

0,0528846 

1.2766709 

16 

33 

A 

o.030:!o:<o     i 

5185139 

66 

04 

ih 

0,0546875 

1.2621117 

16 

32 

A 

0.0312.500      1 

,5051.500 

67 

63 

sV. 

0.056,5476 

1.247.58.54 

16 

31 

A 

0.0;W2.581       1 

49i:mi7 

68 

62 

»V. 

0,0584677 

1 . 2:i30W50 

16 

30 

t 

0.032:1333      1 

4771213 

59 

61 

»V. 

0.0604508 

1.21.85985 

16 

20 

0.0344828      1 

4623980 

60 

60 

i'* 

0.0625000 

1.2041200 

16 

,     28 

A 

0.0357143      1 

4471,580 

61 

50 

f?h 

0.0046 ISO 

1.I8964I9 

16 

27 

A 

0.0370370      1 

43136:W 

62 

58 

A\ 

0.0668103 

1.1751,551 

16 

:    26 

A 

0.03,84615      1 

4149733 

68 

67 

iV, 

0,069n7S9 

1.1606.546 

16 

25 

A 

0.0400000      1 

397«M(K) 

64 

66 

iff 

0.0714286 

1.14612S0 

16 

24 

A 

0.0416667      1 

;W02112 

6.5 

65 

iV. 

0.073,H636 

1.1315705 

16 

28 

A 

0.0434783      1 

3617278 

66 

64 

/A 

0.n763^^S8 

1    1169695 

16 

22 

A 

0.0451.545      1 

.3424227 

67 

68 

.V. 

O.n700<)»4 

1.1023205 

16 

21 

A 

0.04  76  UK)      1 

8222193 

68 

62 

sV. 

O.OHI730H 

1.0876147 

10 

20 

A 

0.0.50(MNM)      1 

3010300 

60 

r.i 

,'A 

0.O8455HH 

1.0728-H6 

16 

10 

A 

0.0.526316      1 

27,87586 

70 

no 

0.087.5000 

1.0,579929 

16 

18 

A 

0.0.5555.56      1 

2.552725 

71 

in 

rV, 

0.0905612 

1,0430,595 

16 

17 

A 

0.0.5.882:15      1 

2304489 

72 

48 

0  (»93750<) 

1.02803(K) 

16 

16 

1  4 

0.062.5000      1 

2(m200 

73 

47 

?'.'■'  9 

0.0070745 

1.012,80(12 

m 

1.5 

^\ 

0.(M!6fili(i7       1 

1760918 

74 

46 

0.1(M154:i4 

0.9976463 

16 

14 

0.0714286      1 

1461280 

75 

4.-I 

4*4 

•  0.1041667 

0.9822712 

16 

13 

X 

0.0769231       1 

1139434 

76 

44 

iV. 

0  1070545 

0.9667.592 

16 

12 

A 

0.0833333      1 

0791812 

77 

48 

.V, 

0   1119186 

0  11510975 

16 

11 

A 

O.090!>081       1 

0413927 

78 

42 

^\S 

0.1160714 

0  H:i.VJM4 

16 

10 

A 

O.KNMMMH)      t 

OOOOtKH) 

79 

41 

nVn 

0.12042rhM 

0.91927(19 

16 

9 

k 

0,1111111       0 

9.542425 

HI) 

40 

I 

II    1'>riOINHI 

1)  <Mi:iiitHiii 

Hi 

s 

' 
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feed  per  revolution  is  0.0278614  inch. 

The  accuracy  of  the  result  is  proved  as  follows: 
Lead  cut         208  X  0.0278614 

= =  0.9993. 

Correct  lead  5.7982 

While  this  method  was  worked  out  especially  for  use  in 
connection  with  the  24-inch  Gould  &  Eherhardt  bobbing  ma- 
chine, the  principle  involved  could  be  readily  adapted  to  any 
other  make  of  gear  bobber.    The  formula  may  be  regarded  as 

R 

having   two    separate    parts.      The    first    part,   i.e.,    ■   or 

R  —  1 

which   is   the   "accelerating"    or   "retarding"   part,   ac- 
R  +  1 


R 


cording  to  the  hand  of  the  hob,  is  not  affected  by  the  type  of 
machine,  but  depends  entirely  upon  the  feed,  the  lead  being 

60  T 

fixed.    The  second  part  of  the  formula,  i.e.,  ,  -which  equals 

N 
product  of  drivers 

the for  bobbing  spur  gears,  varies  for 

product  of  driven  gears 
different  machines.  The  real  problem  amounts  to  finding  a 
factor  R  which  will  avoid  encountering  prime  numbers  and 
still  give  a  feed  which  is  suitable  for  the  material  of  which 
the  gear  is  composed,  and  at  the  same  time  produce  accurate 
work.  The  need  for  a  close  approximation  will  be  evident  to 
anyone  who  studies  the  matter. 


TABLE   II.      VALUES  OF  THE  FACTOR  R  AND   LOGARITHM  OF  R 


R 

Log.  R 

R 

Log.  R 

R 

291 

Log.  R 
2.46389 

R 

Log.R 

R 

Log.R 

R 

Log.R 

R 

Log.R 

R 

Log.R 
3.00043 

99 

1.99563 

189 

2.27646 

+402 

2.60422 

530 

2.72427 

+  670 

2.82607 

+832 

2.93012 

—1001 

-100 

2.00000 

-190 

2.27875 

-292 

3.46538 

-403 

2.60530 

531 

2.73.509 

671 

2.82672 

—833 

2.92064 

+  1007 

3.00302 

+  104 

2.01703 

+  194 

2.28780 

+  294 

3.46834 

■f405 

2.60745 

532 

3.73591 

-672 

2.82736 

+  836 

2.92220 

—1008 

3.00346 

105 

2.02118 

195 

2.29003 

395 

3.469S3 

406 

2.60852 

533 

2.72673 

+  675 

2.83930 

—837 

2.92272 

+  1014 

3.00(i((:i 

-106 

2.02530 

-196 

2.29235 

39() 

2.47129 

407 

2.60959 

-534 

3.73754 

-676 

3.82994 

-I- 840 

2.93427 

—1015 

3.00646 

-1-110 

3.04139 

+  300 

3.30103 

-297 

3.47375 

-408 

2.61066 

+  539 

3.73158 

-1-679 

2.83186 

-841 

2.92479 

+  1022 

3.00945 

111 

2.04532 

-201 

3.30319 

+  299 

2.47.567 

+  413 

2.61.595 

—540 

2.73239 

-680 

3.833.50 

+  845 

2.92685 

1023 

8.00987 

-113 

2.04921 

+203 

3.30749 

300 

2.47712 

414 

2.61700 

+  549 

2.73957 

+  688 

3.837.58 

846 

2.93737 

1024 

3.01030 

-1-114 

2.0.5690 

204 

3.30963 

-301 

2.478.56 

415 

3.61804 

550 

2.74036 

689 

3.83831 

847 

2.92788 

1025 

3.01072 

115 

3.06069 

-205 

2.31175 

+  304 

3.48387 

-416 

2.61909 

551 

2.74115 

-690 

2.83884 

-848 

2.92839 

1026 

3.01114 

116 

3.06445 

+207 

2.31.597 

305 

3  48439 

+  423 

2.62634 

552 

2.74193 

+  696 

2.84260 

+  850 

2.92941 

—1037 

3.01157 

117 

2.06818 

208 

2.31806 

-306 

3.48573 

424 

2.62736 

—553 

2.74272 

-697 

2.84323 

851 

2.92992 

—1033 

3.01367 

118 

3.07188 

209 

2.32014 

+315 

2.49831 

435 

2.62838 

+  5.58 

2.74663 

702 

2.84633 

—852 

2.93043 

+  1034 

3.014.52 

119 

3.07554 

-310 

2.32331 

-316 

2.49968 

436 

2.62940 

559 

2.74741 

703 

2.84695 

+854 

2.93145 

1035 

3.01494 

120 

3.07918 

+  212 

3.33633 

+318 

2.. 50242 

437 

2.63042 

560 

2.74818 

704 

2.84757 

—855 

2.93196 

1036 

3.01.535 

121 

2,08378 

-213 

3.32837 

319 

2.50379 

+  429 

2.63245 

-.561 

2.74896 

-705 

2.84818 

+  860 

2.93449 

-1037 

3.01577 

122 

2.08635 

+  215 

3.33343 

-320 

2.50515 

-430 

3.63346 

-.567 

2.753.58 

+710 

2.85125 

-861 

2.93,500 

+  1044 

3.01870 

123 

2.08990 

216 

3.33445 

+  322 

3.50785 

+  434 

3.63748 

-568 

2.7.5434 

711 

3.85186 

+  867 

2.93801 

—1045 

3.01911 

124 

2.09342 

-217 

3.33645 

323 

3.. 50920 

-435 

3.63848 

+574 

2.75891 

713 

3.8.5348 

868 

2.938,51 

+  1053 

8.02343 

125 

2.09691 

+  219 

3.34044 

324 

2.51054 

+437 

3.64048 

575 

2.7.5966 

713 

2.85308 

869 

2.93901 

—10,54 

3.02284 

—126 

2.10037 

220 

2.34242 

-325 

2.51188 

-438 

3.64147 

-576 

2.76042 

714 

2.85369 

870 

2.93951 

+  1064 

3.02694 

+  138 

2.10721 

221 

2.34439 

+  328 

2.51587 

+  440 

3.64345 

+  580 

2.76342 

-715 

2.85430 

—871 

2.94001 

1065 

3.02734 

129 

2.110.58 

,-222 

2.34635 

329 

3.51719 

441 

3.64443 

581 

2.76417 

+  725 

2.86033 

+  873 

2.94101 

1066 

3.02775 

-130 

2.11394 

+  234 

2.3.5024 

-330 

3.51851 

-442 

3.64542 

582 

2.76492 

-726 

2.86093 

874 

2.94151 

1067 

3.02816 

+  132 

2.12057 

-325 

2.35218 

+  332 

2.. 521 13 

+  444 

2.64738 

583 

2.76566 

+  728 

2.86213 

875 

2.94200 

—1068 

3.02857 

133 

3.13385 

+  330 

2.36172 

-333 

3.53344 

-445 

2.64836 

584 

2.76641 

729 

2.86273 

—876 

2.94250 

+  1071 

3.03978 

134 

3.13710 

231 

2.36361 

+  335 

3.. 52504 

+  450 

2.65321 

-586 

2.76789 

730 

3.86332 

+  884 

2.94645 

1073 

3.03019 

135 

2.13033 

-333 

2.36548 

-336 

3.53633 

-451 

2.6.5417 

+  588 

2.76937 

731 

2.86391 

—885 

2.94694 

—1073 

3.030.59 

—136 

2.133.53 

+334 

2.36921 

+  340 

3.. 53147 

+455 

2.65801 

589 

2.77011 

-732 

2.86451 

+  890 

2.94939 

+  1078 

3.03361 

+  140 

2.14612 

235 

2.37106 

341 

3.. 53375 

-4.56 

2.65896 

-590 

2.77085 

+  735 

2.86628 

—891 

2.94987 

1079 

8.03302 

141 

2.14931 

336 

2.37391 

342 

2.. 53402 

+  459 

2.66181 

+  594 

2.77378 

736 

2.86687 

+  896 

3.9.5330 

1080 

3.03342 

143 

3.15338 

337 

3.37474 

343 

2.53539 

—460 

2.66375 

-595 

2.77451 

737 

2.86746 

—897 

3.95279 

—1081 

3.03382 

143 

2.15533 

-338 

3.37657 

344 

2.53655 

+464 

2.66651 

+  603 

2.77959 

-7.38 

2.86805 

+  899 

2.95375 

+  1088 

3.03662 

144 

3.15836 

+343 

3.38381 

-345 

2.53781 

-465 

2.66745 

-603 

2.78031 

+740 

2.86923 

900 

3.9,5434 

—1089 

3.03702 

145 

2.16136 

243 

3.38560 

+  3.50 

2.54406 

+468 

2.67024 

+  608 

2.78390 

741 

2.86981 

901 

2.95472 

+  1104 

3.04296 

146 

2.16435 

244 

2.38738 

351 

2.54530 

469 

2.67117 

609 

2.78461 

-743 

2.87040 

902 

3.9.5530 

1105 

3.04336 

147 

2.16731 

245 

2.38916 

-353 

2.546.54 

—470 

2.67209 

610 

2.78532 

+  747 

2.87332 

—903 

2.9.5,568 

1106 

3.04375 

-148 

2.17026 

246 

2.39093 

+  3.54 

2.54900 

+472 

2.67394 

611 

2.78604 

—748 

2.87390 

+  912 

2.9.5999 

1107 

3.04414 

+  153 

3.18184 

247 

2.39369 

355 

2.5.5022 

473 

2.67486 

-613 

2.78675 

+  7.59 

2.88024 

—913 

2.96047 

—1108 

3.04453 

153 

2.18469 

248 

2.. 39445 

356 

2.55145 

474 

2.67.577 

+  615 

2.78887 

—760 

2.88081 

+  923 

2.96.520 

+  1113 

3.04649 

154 

2.18752 

349 

3.39619 

-357 

2.55266 

475 

2.67669 

-616 

2.78958 

+  767 

2 . 88479 

924 

2.96.567 

—  1114 

3.04688 

155 

2.19033 

-250 

2.39794 

+  360 

2.55630 

476 

3.67760 

+  620 

2.79239 

-768 

2.88.536 

—925 

2.96614 

+  1120 

3.04921 

-1.56 

2.19313 

+252 

2.40140 

-361 

2.55750 

-477 

3.67851 

-631 

2.79309 

+  774 

2.88874 

+  930 

2.96848 

1121 

3.04960 

+  1.58 

2.19865 

-2.53 

3.40313 

+  363 

2.5.5990 

+480 

3.68124 

+  633 

2.79448 

775 

3.88930 

—931 

2.96894 

+  1127 

8.05192 

1,59 

3.20139 

+255 

3.406.54 

364 

2.. 561 10 

-481 

2.68214 

624 

3.79518 

776 

3.88986 

+  935 

3.97081 

—1138 

3.0.5230 

160 

2.20413 

-256 

2.40834 

365 

2., 56229 

+  483 

2.68394 

-625 

2.79588 

-777 

2.89042 

-936 

3.97137 

+  1131 

3.05;!-l(i 

161 

3.20682 

+  258 

2.41161 

-366 

2.. 56348 

484 

2.68484 

+  639 

2.79865 

+  779 

2.891.53 

+  943 

2.97451 

—1133 

3.o."'.:!s4 

-163 

2.20951 

359 

2.41329 

+  368 

2.56.584 

485 

2.68.574 

-630 

2.79934 

780 

2.89209 

944 

2.97497 

+  1139 

3.0."i(;.">3 

+  164 

2.21484 

360 

2.41497 

369 

2.. 56702 

-486 

2.68663 

-f636 

2.80345 

781 

2.89265 

945 

2.97543 

—1140 

3.0-')(ilMl 

165 

3.21748 

-361 

3.41664 

370 

2.56820 

+492 

2.69196 

637 

2.80413 

782 

2.89320 

—946 

2.97.589 

+  1147 

a.o.Mi.'ii; 

—166 

2.22010 

+  264 

3.43160 

371 

2.56937 

493 

2.69284 

638 

2.80482 

783 

2.89376 

+  948 

2.97680 

—1148 

o.0.">;i!l4 

+  168 

2.22530 

265 

3.43334 

-373 

2.570.54 

494 

2.69372 

639 

2.80.5.50 

—784 

2.894,31 

949 

3.97726 

+  11.56 

3.0M-".I.") 

169 

2.32788 

266 

3.43488 

+  374 

2.. 57287 

495 

3.69460 

-640 

2.80618 

+  792 

2.89872 

—950 

2.97772 

—1157 

3.011:;:;:', 

170 

3.23044 

267 

3.42651 

375 

2.. 57403 

496 

3.69.548 

+  644 

2.80888 

-793 

2 .  s<i927 

+ii(;() 

2.!»S227 

+  11.59 

3.lili40S 

171 

3.23399 

-268 

2.42813 

376 

2.57518 

497 

2.69635 

645  12.80955 

+79S   ■.! .',io-;;ii() 

;ii;i 

■.MIS373 

1160 

3.06445 

-172 

2.23553 

+  373 

2.434.56 

377 

2.57634 

-498 

2.69723 

-646 

2.81023 

799   --'.'.M )■,>:. t 

—  ill;,' 

-',:is317 

1161 

3.0()4.'<3 

+  174 

2.24054 

-373 

3.43616 

-378 

2.57749 

+  .506 

2.70415 

+  648 

2.81157 

800  ,  2.!M);1(I9 

+  uns 

2.9.S.587 

—1163 

3.06.520 

175 

2.24303 

+375 

3.43933 

+384 

2.5S433 

-.507 

2.70500 

649 

2.81224 

-801 

2 . 90363 

969 

2.98632 

+  1175 

3.07003 

176 

2.24551 

-376 

2.44090 

-385 

2 . 58546 

+  510 

2 .  707.57 

650 

2.81291 

+  803 

2.90471 

—970 

2.98677 

—1176 

3.07040 

177 

2.24797 

+  379 

2.44.560 

+  387 

2. 5877 1 

511 

2.70842 

-651 

2.81358 

804 

2.90.535 

+  975 

2.98900 

+  1183 

3.073,88 

-178 

2.2.5042 

-380 

3.44715 

-388 

2.5KS83 

512 

2.70937 

+  6.56 

2.81690 

805 

2.90579 

—976 

2.98944 

1184 

3.07335 

+  182 

3.26007 

+  384 

2.4.5331 

+  390 

2.59106 

-513 

3.71011 

657 

2.81756 

—806 

2.90633 

+  979 

2.99078 

—1185 

3.07371 

183 

3.36345 

285 

2.4.5484 

391 

2.59217 

+  516 

2.71264 

-658 

2.81822 

+  816 

2.91109 

—980 

2.99133 

+  1188 

3.074.'^1 

184 

3.36481 

286 

2.4.5636 

-393 

2 . 59328 

517 

2.71349 

+  663 

2.82151 

—817 

2.91233 

+  986 

3.99387 

1189 

3  0751M 

185 

3.26717 

287 

2.45788 

+  395 

2 . 59659 

-518 

2.71432 

664 

2.82216 

+  819 

2.91328 

987 

3.99431 

-1190 

3.07.5.-,4 

186 

3.36951 

288 

2.4.5939 

—396 

2.. 59769 

+  527 

3.73181 

665 

2.82282 

—830 

2.91381 

—990 

3.99563 

+  1196 

3.07773 

187 

3.37184 

289 

2.46089 

+  399 

2.60097 

528 

2.73263 

666 

2.82347 

+  835 

2.91645 

+  999 

2.99956 

—1197 

3.07809 

188 

3.37415 

290 

2.46239 

-400 

2.60206 

+  529 

3.72345 

-667 

2.82412 

—820 

2.91698 

1000 

3.00000 

Marhincrp 

Nolo:  Numbers  preceded  by  a  minus  s 
by  a  plus  sign  may  be  used  If  the  bob 
plus   sign    may   be   used    In    either   case. 


bo   used    If   the   hob   is  of   the 

[iDsitc   band    to    the   work,    and 

prime    uumbers    will    appear. 
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THOROUGH  INSPECTION  OF  WORK 

BY   CHESTER    S.    RICKER* 

It  has  always  been  a  problem  with  manufacturers  of  bevel 
gears  for  automobiles  to  properly  check  back  over  the  process 
of  manufacture,  in  case  something  should  go  wrong  with  the 
work  while  In  process,  which  afterward  results  in  an  epi- 
demic of  broken,  noisy  or  badly  worn  gears.  When  a  firm  is 
striving  to  give  its  customers  the  best  possible  material  and 
workmanship,  and  is  at  the  same  time  producing  parts  in 
large  quantities,  it  is  a  very  Important  thing  to  be  able  to 
check  back  in  case  of  trouble.  It  is  also  Important  to  be  In 
a  position  to  fix  the  blame  on  the  right  man  when  complaints 
are  received.  All  these  requirements  are  fulfilled  by  the 
very  complete  inspection  system  which  is  in  use  at  the  plant 
of  the  Brown-Lipe-Chapin  Co.  of  Syracuse,  New  York.  An 
examination  of  the  ring-bevel  gear  illustrated  herewith, 
which  has  not  been  retouched,  will  give  one  a  good  idea  of 
the  complete  inspection  record  which  is  available  when- 
ever a  gear  is  returned.  It  is  a  complete  history  of  the  gear 
from  the  engineering  department  to  the  user.     The  abbrevia- 


Automobile   RinK-beTel   Oe»r   made   by   Brown-Lipe-Chapin   Co 
Thorough    Inspection    th&t    is    made 


showing 


tions  give  the  history  as  follows: 

Starting  with  the  company's  name  and  going  clockwise, 
you  come  to  three  round  marks.  The  large  one  in  the 
center  Is  the  impression  made  by  the  Brinell  ball-test  for 
hardness,  and  the  two  punch  marks  on  each  side  of  it  are 
the  buyer's  inspector's  O.  K.  as  well  as  the  O.  K.  for  the 
toughness  of  the  core. 

1944  is  the  blueprint  number  from  which  the  gear  is 
made. 

12  Indicates  the  back-angle  of  the  gear. 

53-13  Indicates  the  number  of  gear  teeth  and  the  goar 
ratio. 

The  star  indicates  that  the  gear  was  cut  by  the  night 
shift. 

1142  Is  the  time-clock  number  of  the  man  who  cut  the 
teeth. 

278GK  Indicates  the  order  number  on  which  the  gear  was 
made,  and  in  this  case  that  It  goes  to  Weston-Mott  Co, 

2ns  means  that  the  cutter  was  for  a  20-degree  special 
tooth. 

6  (inside  of  a  diamond)  Indicates  that  the  gear  blank 
was  heat-treated  before  it  was  machined. 

7  Is  the  time-clock  number  of  the  man  who  O.  K.'d  the 
blocking  of  the  teeth. 

A  (inside  of  a  diamond)  Indicates  that  the  gear  blank 
was  annealed  before  machining. 

K  indicates  the  Inspection  of  the  holes,  and  that  they 
were  found  sntlgfactory. 

fi.-iB  Is  the  time-clock  number  of  the  man  who  performed 
the  first  operation  In  the  machine  shop,  consisting  of  boring 
out  the  cpnter  hole  and  facing  the  back. 

40  Is  the  tlme-clork  number  nf  the  Inspector  who  passed 
on  the  first  machining  operations. 

N  designates  the  charncter  and   class  of  the  steel   used. 

O  (Inside  nf  a  circle)  designates  the  firm  who  made  the 
forging  blank. 

•  Aililron:     1201  8l*tr  Lite  DM(.,   Inillinapollri.   Inil. 


39  (inside  of  an  ellipse)  is  the  number  of  the  inspector 
who  passed  on  the  running-in  of  the  gearing. 

13  Is  the  number  of  the  inspector  who  passed  on  the 
second  operation. 

11  is  the  number  of  the  man  who  performed  the  second 
machining  operation  of  turning  the  face  and  back-angle 
surfaces. 

CI  (inside  of  a  diamond)  indicates  the  chief  inspector's 
0.  K.  on  lots  of  100. 

2-15  indicates  the  month  and  year  in  which  the  gear  was 
made. 

255  is  the  number  of  the  man  who  drilled  the  gear. 

4.69.2  is  the  heat-treating  number,  and  indicates  the 
position  in  the  pot,  the  location  of  the  pot  in  the  furnace, 
and  the  number  of  the  furnace. 

A  chain  is  only  as  strong  as  its  weakest  link,  and  in  this 
factory  every  means  is  used  to  determine  where  the  "weak 
link"  lies  so  it  can  be  eliminated. 


DROP-FORGING   DIES* 

The  making  of  the  dies  for  drop-forgings  is  a  matter  of 
first  importance;  Each  design  or  piece  has  to  be  given  in- 
dividual attention  in  order  to  promote  ease  of  operation, 
free  flow  of  the  metal  while  forging,  and  accuracy  in  form 
and  dimensions.  To  permit  the  easy  removal  of  the  forgings 
from  dies,  a  draft  of  about  seven  degrees  is  usually  allowed 
on  the  sides  or  vertical  walls,  although  in  some  shapes  it 
may  be  more  or  less  than  seven  degrees.  Ordinarily  the  draft 
is  secured  by  adding  metal,  but  where  the  forging  is  not  to 
be  finished  to  any  particular  dimension,  or  if  the  metal  could 
be  spared  at  that  point,  it  is  sometimes  taken  off.  The  al- 
lowance for  shrinkage  is  usually  3/16  inch  to  the  foot,  but 
practice  varies. 

For  economical  reasons,  dies  are  sometimes  made  with 
only  a  single  forging  impression;  this  reduces  the  first  cost 
of  the  tool,  but  the  forcing  of  the  hot  metal  Into  its  final 
shape  without  any  preliminary  operation  may  sometimes 
result  unsatisfactorily,  since  it  is  likely  to  set  up  stresses 
or  add  to  any  that  may  have  existed  in  the  bar  and  thereby 
establish  a  center  for  crystallization  when  the  forgings  are 
in  use.  By  making  the  dies  with  at  least  two  impressions, 
one  being  merely  auxiliary  to  partially  shape  the  piece,  and 
having  the  corners,  if  any,  well  rounded,  to  permit  a  gentle 
flow  of  the  metal  in  the  dies,  and  the  other  impression  to  give 
the  final  shape,  the  likelihood  of  any  additional  stress  being 
set  up  is  diminished,  and  the  life  of  the  dies  is  lengthened. 

For  the  making  of  plain  pieces,  one  set  of  dies  is  usually 
sufficient,  but  in  many  of  the  more  complicated  parts,  such  as 
a  crankshaft  having  three  or  more  throws  not  in  the  same 
plane,  two  or  more  sets  of  dies  are  required,  one  for  each 
separate  operation.  Frequently,  the  Intermediate  operations 
may  be  performed  in  the  press,  which  is  normally  an  auxiliary 
of  the  drop-hammer  or  it  may  be  desirable  to  resort  to  first 
principles  and  employ  the  blacksmith,  who  Is  yet,  and  prob- 
ably always  will  be,  a  very  Important  factor  In  the  working 
of  wrought  metals.  The  variety  of  shapes  that  can  be  made 
by  this  process  Is  almost  unlimited,  though  some  would  re- 
quire so  many  operations  as  to  make  the  cost  prohibitive. 
But  where  the  parts  are  required  In  large  quantities,  this 
difficulty  may  be  overcome  in  a  measure,  even  though  three 
or  more  operations  may  be  required  to  produce  them.  Very 
thin  pieces,  or  those  that  are  thin  with  hea%T  sections  at 
Intervals,  are  among  the  difficult  shapes  to  produce,  because 
of  the  rapid  cooling  of  the  parts  In  the  dies,  which  prevents 
the  reduction  to  size  without  reheating.  Such  pieces,  there- 
fore, are  more  costly  to  drop-forge  than  those  of  equal  weight 
but  more  regular  in  outline  and  of  greater  thickness. 
•     •     • 

It  has  been  quite  conclusively  shown  that  25  per  cent  of 
the  yearly  coal  bill  of  a  factory  depends  directly  upon  the 
skill  of  the  fireman.  In  New  England  a  man  will  burn  on 
an  average  from  $40  to  $50  worth  of  coal  a  day  in  a  500- 
horsepower  plant.  According  to  his  skill,  the  fireman  is 
able  to  save  $10  and  more  of  this.  His  pay  generally  varies 
from  $1.75  a  day  up  to  $2.50  a  day.  Question:  If  a  well  paid 
flreronn  Is  equivalent  to  one  who  has  the  requisite  skill,  how 
much  Is  saved  by  paying  a  fireman  a  dollar  loss  a  day? 

•  Kifrtrt  from  vx>pt  br  A.  M.  Tlllon.  rftd  at  «h*  Atlantic  ntj.  N.  J., 
mwtlnc  of  Iha  National  Marblnr  Tool  Bnlldrra'  Amoclttlon.  Mar  30  21,  lOlS. 
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typicaIj  machines  and  examples  of  work  produced  on  them 

BY  FRANK    H.  BLAKESLEEt 


Typical  Examples  of  Tapered  Work  produced 
between   For^ng  Rolls 

TAPER  forging  rolls  are  advantageously  employed  for  the 
rapid  and  economical  production  of  tapered  forgings; 
and  typical  examples  of  work  which  may  be  pro- 
duced between  taper  forging  rolls  are  shown  in  Fig.  1.  Such 
parts  are  commonly  forged  under  the  hammer,  but  rolling  en- 
ables the  work  to  be  done  in  less  time  and  it  is  claimed  that 
better  results  can  also  be  produced  by  this  method.  The  use 
of  forging  rolls  insures  a  high  degree  of  uniformity,  and  in 
those  forgings  where  the  appearance  is  a  matter  of  im- 
portance the  rolled  work  has  the  further  advantage  of  being 
entirely  free  from  hammer  marks.  The  taper  forging  rolls 
consist  essentially  of  a  pair  of  rolls  carried  on  shafts  mounted 
between  heavy  housings.  The  rolls  are  half  cylinders,  and 
the  shafts  on  which  they  are  carried  are  driven  by  the  usual 
arrangement  of  gearing  and  a  flywheel.  The  rolls  are  pro- 
vided with  double  adjustment,  the  vertical  adjustment  being 
made  by  raising  or  lowering  the  upper  shaft  bearings  in  the 
housings  to  allow  for  handling  stock  of  various  thicknesses. 
This  adjustment  also  allows  the  rolls  to  be  refinished  when 
they  become  worn.  The  rolls  are  held  In  either  a  concentric 
or   an   eccentric  position   on   their   shafts  by  set-screws;    the 

"  For  additional  information  on  machine  forging  publistied  in  Machinery. 
see  also  "MacliiDO  Forging  Gear  Blanks"  by  IJ.  T.  Hamilton,  November. 
1914;  "Cold  Heading"  by  C.  L.  Lucas  and  E.  W.  Duston,  published  in 
three  installments  in  May  and  July,  1913.  and  February,  3914:  "Forging  and 
Machining  Automobile  Front  Axles,"  December,  1913:  and  "Machine  Forg- 
ing" by  Douglas  T.  Hamilton,  published  in  sis  installments  in  April, 
May,   June.   July,    September,    and   Octolier,    1913. 

t  Address:     Care   of   Ajax    Mfg.    Co.,    Cleveland.    Ohio. 


amount  of  eccentricity  may  be  adjusted  by  loosening  the  set- 
screws  on  one  side  of  the  shaft  and  tightening  those  on  the 
other  side.  By  varying  the  eccentricity  of  the  rolls  different 
tapers  may  be  produced  in  any  pair  of  grooves  in  the  rolls. 
Fig.  2  shows  a  typical  taper  forging  rolling  machine  built 
by  the  Ajax  Mfg.  Co.,  Cleveland,  Ohio.  This  machine  is 
adapted  for  either  belt  or  individual  motor  drive,  and  is 
geared  down  from  the  flywheel  to  the  rolls  so  that  the  latter 
run  at  a  speed  which  is  convenient  for  the  operator.  In  mak- 
ing taper  forgings  on  this  machine,  the  stock  is  pushed 
through  the  space  between  the  shafts  when  the  rolls  are  apart. 
Then  as  the  rolls  come  together  they  catch  the  work  and  carry 
it  back  toward  the  operator.  It  will  be  seen  that  the  rolls  are 
provided  with  grooves  in  which  the  work  runs.  At  the  front 
of  the  machine  will  be  seen  a  cross-bar  provided  with  grooves 
similar  to  those  in  the  rolls  and  in  alignment  with  them.  In 
pushing  the  work  through  while  the  rolls  are  apart,  it  is  slid 
along  in  the  groove  in  the  cross-bar  corresponding  with  the 
grooves  in  the  rolls  in  which  it  is  desired  to  forge  the  work. 


Fig.   2.     Tapered  Forging  Rolling  Machine  for  General  Light  Work 


Fig.  3.     Special  Rolling  Machine  for  forging  Tapered  Brake  Shoe  Keys 

This  provides  a  rapid  though  effective  method  of  guiding  the 
work.  Where  wide,  flat  stock  is  to  be  rolled  to  a  taper  on 
the  larger  dimension,  straightening  rolls  are  provided,  be- 
tween which  the  work  is  rolled  after  each  pass  through  the 
taper  forging  rolls,  thus  providing  for  keeping  the  smaller 
dimensions  of  the  work  constant.  The  standard  machines 
are  provided  with  a  shear  on  the  outside  of  the  right-hand 
housing,  which  is  operated  by  an  eccentric  on  the  upper  roll 
shaft.  This  shear  is  found  useful  in  trimming  off  the  rough 
ends  of  forgings. 

Referring  again  to  the  tapered  forgings  shown  in  Fig.  1, 
the  piece  marked  A  is  a  Bailey  body-loop  used  in  the  manu- 
facture of  carriages.  The  center  of  this  piece  is  drop-forged, 
leaving  square  ends  which  are  easily  drawn  down  to  the  re- 
(luired  oval  section  by  passing  the  work  through  the  forging 
rolls.  About  1400  of  these  parts  can  be  turned  out  in  a  ten- 
hour  day.  Piece  B  is  a  knuckle,  the  ends  of  which  are  rolled 
to  a  taper.  The  taper  on  both  ends  of  these  knuckles  may 
be  produced  without  requiring  the  rolls  to  be  changed,  as 
each  set  of  rolls  is  provided  with  several  grooves  so  that  dif- 
ferent classes  of  work  may  be  accommodated.  The  tong 
handles   shown   at   C  arc  rolled  down   from  stock   of  the   re- 
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quired  cross-sectional  area  for  forging  the  heads  of  the  tongs. 
The  pieces  shown  at  D  are  brake  shoe  keys,  which  were  made 
on  the  Ajax  special  brake-shoe  key  rolling  machine  shown  in 
Fig.  3.  The  bar  shown  at  E  has  a  round  tapered  section 
rolled  on  the  end,  this  being  a  typical  form  of  forging  used 
in  the  manufacture  of  various  agricultural  implements. 
Various  forms  of  tapered  pipes  are  shown  at  F,  O,  H,  I,  J, 
and  A",  the  tapers  on  which  were  produced  between  taper 
forging  rolls.  Tapered  pipes  are  produced  by  this  method  in 
the  same  manner  as  the  solid  bars,  except  that  it  requires 
more  passes  between  the  rolls  to  produce  the  same  taper  be- 
cause there  is  a  tendency  to  crush  the  pipe  if  it  is  attempted 
to  obtain  too  great  a  reduction  at  a  single  pass. 

The  drag  bar  shown  at  L  is  an  interesting  example  of  a 
rolled  taper  forging  because  of  the  enlarged  section  at  the 
small  end  of  the  taper.  This  forging  is  made  by  rolling  the 
bar  stock  down  to  the  required  section  at  the  upper  end  of  the 
piece,  this  operation  being  performed  in  straight  grooved 
rolls  of  suitable  size.  After  this  operation  is  completed, 
the  rolled  end  is  gripped  with  a  pair  of  tongs  and  rolled 
from  the  smaller  to  the  larger  section.  This  method  of  roll- 
ing the  taper  by  making  a  greater  reduction  during  the  first 
part  of  the  rolling  operation  is  at  variance  with  ordinary 
practice,  but  is  necessary  in  this  case  owing  to  the  enlarged 
section  at  the  small  end  of  the  work.  The  usual  practice  of 
rolling  from  the  larger  to  the  smaller  section  is  adhered  to  in 
all  cases  where  such  a  procedure  is  possible,  because  of  the 
ease  of  handling  and  consequent  efficiency  of  production.  In 
any  rolling  operation  there  must  be  a  reduction  of  the  cross- 
sectional  area;  and  consequently,  the  stock  used  for  a  rolled 
forging  must  have  a  section  equal  to  or  larger  than  the  largest 
cross-section  of  the  tapered  forging  which  it  is  desired  to  pro- 
duce. Many  tapered  forgings  are  tapered  toward  both  ends 
or  have  a  straight  extension  at  one  end  of  the  taper;  and 
such  forgings  can  be  economically  produced  by  rolling.  A 
back  stop  is  provided  at  the  back  of  the  machine,  against 
which  the  work  is  located  as  it  is  pushed  through  ready  to  be 
gripped  between  the  rolls. 

The  manufacture  of  the  brake  shoe  keys  shown  at  T>  in  Fig. 
1  is  handled  very  efficiently  on  the  special  brake-shoe  key 
rolling  machine  shown  in  Fig.  3.  Rectangular  stock  is  used, 
and  by  heating  the  bar  for  a  sufficient  distance  two  keys  may 
be  finished  before  it  is  necessary  to  reheat  the  material. 
After  the  taper  has  been  rolled  on  the  end  of  the  bar  of  stock, 


produced  on  this  machine,  and  in  this  connection  it  may  be 
mentioned  that  the  rolls  are  large  enough  to  handle  taper 
forging  operations  on  flat  stock  as  large  as  10  inches  wide  by 
lio  inch  thick.  The  greatest  difficulty  encountered  in  rolling 
the  taper  on  such  large  pieces  is  that  their  weight  makes  the 
handling  of  the  work  a  difficult  matter.  This  difficulty  is 
minimized  on  the  machine  shown  in  Fig.  4  through  the  pro- 
vision of  exceptionally  long  guides  in  which  the  grooves  are 
cut  deep  enough  to  allow  tongs  to  be  used  which  have  a  small 
roller  on  the  under  jaw.  The  material  can  be  brought  to 
the   machine  by  a  light   traveling   crane   and   rolled  between 


T\t.    4.      M>chin»    for    foritinir    Brika    L<iT«rt    for    Railwkj    Carl 
and   Other    Koavr    Flat   Tajxred   Work 

thf  key  Is  sheared  off.  bent,  and  trimmed  by  a  single  stroke 
of  the  slide  carried  on  the  outside  of  the  right-hand  housing. 
The  machine  runs  at  50  revolutions  per  minute  and  It  has 
been  found  poiwlble  to  produce  1200  keys  In  a  ten-hour  work- 
Inx  day. 

Another  taper  forging  rollinR  machine  made  by  the  AJax 
Mr?.  Co.  Is  shown  In  Fig.  4,  the  most  noteworthy  feature  of 
this  machine  being  Its  unusiually  large  size.  This  machine  Is 
provided  with  opecial  atlachmenlB  for  use  In  finishing  brake 
l<'v»rs   for   railway  car*.     Fig.   5  shows  a  forging   which  was 


Fig.    5.     Example  of  Tapered  Forgme  rolled  on  Machine   shown   in  Fig.   4 

the  rolls  on  the  tongs.  Owing  to  the  heavy  nature  of  the 
work,  this  machine  is  designed  to  run  at  only  25  revolu- 
tions per  minute.  After  the  taper  has  been  rolled  on  each 
end  of  the  work  shown  in  Fig.  5,  the  piece  is  transferred  to 
the  shear  where  the  ends  are  trimmed  off.  Owing  to  the 
exceptional  weight  of  the  work,  it  will  be  seen  that  an  extra 
housing  is  provided  on  the  machine  to  afford  outboard  sup- 
port for  the  eccentric  shaft  which  operates  the  shear.  The 
off-set  in  the  work  is  produced  by  removing  the  shear  blocks 
and  setting  up  bending  dies  in  their  place.  The  arrangement 
of  the  drive  of  this  machine  is  similar  to  that  of  the  machine 
shown  in  Fig.  3,  the  gearing  and  flywheel  being  completely 
covered  by  heavy  iron  guards. 

*     *     * 

Delegates  from  about  twenty  technical,  national  and  scien- 
tific societies  met  in  the  United  Engineering  Societies  Bldg.. 
29  West  39th  St..  New  York  City.  May  21.  to  perfect  a 
permanent  organization  for  the  purpose  of  preparing  a  classi- 
fication of  the  literature  of  applied  science  which  might  be 
generally  accepted  by  these  and  other  organizations.  The 
idea  was  expressed  that  the  publishers  of  technical  periodicals 
could  be  induced  to  print  against  each  important  article,  the 
symbol  of  the  appropriate  class  in  this  system,  so  that  by 
clipping  these  articles,  a  file  might  be  easily  made  which 
would  combine  in  one  system  these  clippings  together  with 
trade  catalogues,  map^  drawings,  blueprints,  photographs, 
pamphlets  and  letters  classified  by  the  same  system.  W.  P. 
Cutter,  librarian  of  the  Engineering  Societies  library,  read 
a  paper  "The  Classification  of  Applied  Science."  in  which  he 
outlined  a  plan  whereby  the  central  office  could  collate  all 
existing  classifications,  and  with  the  help  of  specialists  in  the 
various  national  societies  interested,  might  compile  a  general 
system  which  would  meet  with  general  acceptance  and  adop- 
tion. A  permanent  organization  was  effected  by  the  election 
of  officers:  Chairnian.  Fn-d  R.  l,ow;  secretary,  W.  P.  Cutter. 
The  name  adopted  for  the  organization  is  "Joint  Committee 
on  Classification  of  Technical  Literature."  and  the  temporary 
•iddress  of  the  secretary,  W.  P.  Cutter,  Is  29  West  39th  St.. 
New  York  City. 

The  sUteenlnch  gun  built  at  the  Watervliet  Arsenal  about 
ten  years  ago  has  been  taken  to  the  Panama  Canal  for  coast 
defense.  This  is  the  only  sixteeninoh  gun  built  by  the 
United  States.  The  remaining  defenses  at  Panama  will  con- 
sist of  fourteon-lnch  guns.  These  guns  cost  approximately 
$45,000  each  and  their  carriages  $S.">.000  each.  The  cost  of  a 
powder  charge  is  approximately  $17."i.  and  the  cost  of  an 
armor-piercing  projectile  about  $500.  The  cost  of  the  powder 
charge  of  the  slxteen-lnch  gun  Is  about  $2.i0  and  the  cost  of 
Its  armor-piercing  projectile  about  $800. 


July,  1915 


MACHINERY 


911 


INTERLOCKING   MILLING   CUTTERS* 

BY   CORRESPONDENT 

The  extent  to  which  interlocking  milling  cutters  have 
come  into  use  of  late  years  is  remarkable.  The  chief  cause 
for  this  is  undoubtedly  a  closer  study  by  the  users  of  milling 
cutters  of  the  advantages  derived  from  the  use  of  interlocking 
types;  another  cause  is  to  be  found  in  the  more  and  more 
universal  use  of  high-speed  steel  in  milling  cutters,  which, 
owing  to  the  extra  cost  over  cutters  made  of  carbon  steel, 
makes  it  imperative  that  the  cutters  last  longer  than  formerly. 

Cutters  are  generally  made  interlocking  for  three  reasons: 
(1)  For  the  maintaining  of  a  certain  width.  (2)  To  be  able 
to  mill  two  or  more  distinct  widths  with  the  same  set  of 
cutters.  (3)  To  be  able  to  make  cutters  of  unusually  long 
dimensions  in  sections,  and  at  the  same  time  insure  as  good 
results  in  milling  as  with  a  solid  cutter. 

The  first  reason — probably  the  most  frequent  one — is  very 
simple  of  explanation.  Cutters  in  use  naturally  wear  and  be- 
come dull,  etc.,  and  hence  have  to  be  sharpened,  and  from 
this  operation  they  naturally  become  under  size  as  far  as 
width  is  concerned.  A  solid  cutter  would  become  under  size 
after  the  first  sharpening,  and  hence  useless,  and  a  new 
cutter  would  have  to  be  procured;  an  interlocking  cutter,  on 
the  other  hand,  can  be  used  after  several  grindlngs,  or  prac- 


ONEO  PORTIONS 
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Fig.  1.    Maiing  Cutter  in  Two 
Sections,   not  interlocked 


Fig.    2.     Cutter    in    Fig.    1    interlocked    to 
Formation  of  Ridge  in  Flat  Surface  being  i 


tically  until  worn  out.  The  second  reason  is  similar  to  the 
first  and,  of  course,  gives  the  same  advantages,  except  that 
when  the  cutters  are  set  for  the  largest  width  of  cut,  the  ex- 
tent to  which  the  cutters  can  be  sharpened  may  be  somewhat 
limited,  depending  upon  the  depth  of  the  interlock  in  rela- 
tion to  the  largest  width.  Using  an  interlocking  cutter  in 
this  case  makes  a  saving  of  one  solid  cutter  plus  the  ad- 
vantages set  forth  in  reason  No.  1.  Cutters  of  long  dimen- 
sions are  generally  made  in  sections.  If  made,  however,  as 
shown  in  Fig.  1,  the  result  in  the  work  being  milled  will  after 
a  very  short  time  be  a  ridge  in  the  flat  surface,  as  the  ex- 
treme corners  of  the  cutters,  even  if  in  absolute  line  with 
each  other,  become  rounded;  this  trouble  is  avoided  by  mak- 
ing the  sections  interlocking.  The  corners  of  the  cutters 
when  they  become  rounded  have  no  effect  upon  the  work  being 
milled,  if  so  made.  Other  reasons  for  making  cutters  of  ex- 
treme length  dimensions  interlocking  or  in  sections,  are 
naturally  the  greater  ease  with  which  they  can  be  made,  and 
the  elimination  of  risk  in  the  hardening  operation. 

Most  cutters,  as  before  mentioned,  are  made  interlocking  in 
order  to  be  able  to  maintain  a  certain  width;  this  makes  it 
quite  necessary  that  the  two  or  more  interlocking  sections 
run  true,  so  that  the  cutter  will  cut  a  slot  to  the  exact  width 


Fig.    4.     Another    Uethod    of    interlocking   Milling    Cutters 

of  the  assembled  cutter.  In  order  to  insure  the  trueness  of 
the  sections,  it  is  advisable  to  make  the  hubs  or  resting  sur- 
faces between  the  sections  as  large  as  possible.  Figs.  2  and  3 
show  such  interlocking  cutters  which  are  not  only  easy  to 
make,  but  which  make  the  maintenance  of  the  trueness  of 
the  cutter  when  expanding  them  or  contracting  them  a  sim- 
ple operation.  For  the  expanding  of  these  cutters  as  well  as 
the  one  shown  in  Fig.  4,  thin  paper  or  metal  washers,  true 
in  thickness,  are  used. 
It  can  be  readily  seen  that  while  the  interlock  as  shown  in 
Fig.  5  looks  very  simple,  it  is,  in  fact,  a  most  ex- 
pensive one  to  make  accurately,  and  it  by  no  means 
insures  accuracy  when  expanding  as  do  the  other 
interlocks  shown;  in  this  case,  pieces  of  paper  or 
sheet  metal  inserted  between  surfaces  X  are  used 
when  expanding.  It  is  comparatively  easy  to  grind 
the  surfaces  on  section  Y  true  with  the  hole,  this 
being  done  on  an  arbor,  but  when  one  tries  to  grind 
the  surfaces  on  section  Z  true  with  the  hole,  the  prob- 
revent  lem  is  quite  difficult  and  expensive.  If  these  surfaces 
as  well  as  those  in  Figs.  2,  3,  and  4  do  not  run  true, 
the  result  will  be  an  untrue  cutter,  bent  arbor,  etc.,  as  any 
mechanic  knows. 

■  The  depth  of  the  interlock  varies  according  to  the  purpose 
for  which  the  cutters  are  made  interlocking.  If  made  inter- 
locking for  the  purpose  of  maintaining  a  certain  width,  the 
depth  need  only  be  large  enough  to  allow  for  several  grind- 


Fig.  5.     Interlocking  Method  in  which 
True  Surfaces  are  Difficult  to  obtain 


Fig.  6     Simple  "Interlocked" 
Cutter 


..-.^*    information   on   this   subject  previously   published   in    Machinert 
'•Milling   Cutters,"   April,    1906. 


'  For 


Fig.    3.     Interlocked   Side   MiUing   Cutter 


ings  or  sharpenings,  or  until  the  outside  teeth  have  been 
ground  away  to  make  the  cutters  practically  useless.  If 
cutters  are  made  interlocking  in  order  to  obtain  two  or  more 
distinct  widths,  the  depth  of  the  interlock  is,  of  course,  con- 
trolled by  the  difference  between  the  widths  desired.  This 
difference  should  in  ordinary  cases,  however,  not  be  over  Vi 
to  %  inch,  as  the  higher  the  projecting  sections  of  the  mem- 
bers of  the  cutter  are,  the  weaker  they  will  become.  On 
interlocking  cutters  of  large  dimensions  or  of  heavy  con- 
struction, these  dimensions  can  naturally  be  increased;  on 
the  other  hand,  on  thin  cutters  they  will  have  to  be  ma- 
terially decreased.  Cutters  of  large  dimensions  as  to  length, 
and  for  this  reason  interlocked,  need  have  the  recesses  or 
depth  of  the  interlock  only  deep  enough  to  prevent  ridges 
from  forming  when  milling. 

Of  the  various  interlocks  shown,  the  one  shown  in  Figs.  2 
and  3  is  undoubtedly  the  most  universally  used,  owing  to  its 
simplicity    and    consequent    cheapness;    one    finds    this    style 
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DIMENSIONS  OF  INTBRLOCKED  MTLLINO  CUTTERS 

(See  Fig.  3  (or  Notation) 
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of  interlock  on  the  cutters  most  often  made  interlocking — 
straddle  milling  cutters  or  side  mills.  The  accompanying 
tables  give  practical  dimensions  for  these  cutters,  and 
the  faults  generally  found  with  these  cutters  as  supplied 
for  the  market — too  small  hubs  and  lack  of  system  for  the 
dimensions  of  the  recess  in  relation  to  different  diameter 
holes — have  been  remedied. 

.In  Fig.  6  is  shown  an  interlocking  cutter  which  anyone  can 
procure  at  small  expense.  It  consists  of  two  ordinary  side 
mills  placed  side  by  side  with  their  hubs  ground  down  so 
that  the  teeth  of  one  of  the  cutters  interlock  into  the  spaces 
or  between  the  teeth  of  the  other.  In  this  kind  of  interlock- 
ing cutter  it  is  natural  that  the  depth  of  the  interlock  can- 
not be  very  great,  this  depending  upon  the  depth  of  the  side 
teeth  and  the  shape  of  the  teeth. 

•     •     • 

Since  the  European  war  began,  states  the  Iron-monger, 
people  interested  in  the  German  silver  trade  in  Great  Britain 
have  ceased  to  describe  this  product  as  German  silver  and 
have  substituted  for  it  the  term  nickel-silver.  The  term 
German  silver  dates  back  to  1830,  when  Herr  Guitike,  from 
Berlin,  brought  to  Sheffield  the  first  sample  of  this  metal. 
The  alloy  came  originally  from  China  where  its  composition 
Is  said  to  have  been  known  from  time  immemorial. 

DIMENSIONS  OF  INTERLOCKED  MILLING  CUTTERS 

(See  Fig.  3  for  Notalion) 
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INSTRUMENT  FOR  SOLVING  SPIRAL  GEAR 
PROBLEMS* 

METHOD  OF  DETERMINING  THE  REQUIRED  HELIX 
ANGLES  OF  THE  GEAR  AND  PINION 

BY   GEOROE    M.  BARTLETTt 

The  determination  of  the  tooth  angles  of  spiral  gears,  where 
the  distance  between  the  shafts  is  unalterable,  is  usually  a 
troublesome  problem,  no  royal  road  having  yet  been  found 
to  the  exact  solution,  except  by  the  "cut-and-try"  method 
which  is  not  very  well  understood.  It  is  the  purpose  of  this 
article  to  describe,  first,  a  graphical  solution  of  the  problem, 
which  depends  for  its  correctness  only  upon  the  accuracy  of 
the  diagram  as  laid  out;  and  second,  an  instrument  based  on 
this  graphical  method  which,  if  accurately  made,  will  give 
the  required  spiral  angles  with  a  sufficient  degree  of  ac- 
curacy for  all  practical  purposes. 
Let  9  =  angle  between  shafts; 
C  =  center  distance; 

R.  P.  M.  of  pinion 

V  =  ratio ; 

R.  P.  M.  of  gear 


Fig.    1. 


Graphical  Method  of  dctprmininir  Helix  Anklet  of  Pair 
of   Spiral    Goars   to    fulfill   Specified    Condition! 


P  ^  diametral  pitch  of  cutter; 

a,  =  angle  between  tooth  helix  and  axis  of  pinion; 
a;  =  angle  between  tooth  helix  and  axis  of  gear; 
i\',  =  number  of  teeth  on  pinion ; 
y,  =  number  of  teeth  on  gear. 
The    preliminary    procedure     is    as     follows:       Given    the 
velocity  ratio  V.  the  angle  e  between  the  shafts,  and  the  cen- 
ter distance  f^;  provisional  values  for  the  tooth  angles  o,  and 
a,  are  first  assumed  as  nearly  equal  as  possible,  and  sudi  that 
Oi  +  «i  =  *•     The  pitch  of  the  cutter  is  also  assumed. 

2  CP  cos  o, 

jY,  =  the  nearest  Integer  to  . 

cos  a, 

l-fV 

y,  =  FA',.  cos  a. 

If  the  value  for  .Y,  chances  to  be  an  exact  integer,  the  as- 
sumed values  of  a,  and  a,  will  be  correct,  and  no  further  work 
will  be  necessary.  If  not.  it  will  be  necessary  to  find  new 
values  of  a,  and  a,  thot  will  satisfy  the  equation: 

2CP 

=  sec  a,  -t-  V  sec  n,. 

y^ 

•  For  ailillllonal  Information  on  Iho  anhjert  of  »plral  icar  dnicn  riih- 
llahi-d  In  MxniNriiT.  »<■<>  "Talili-a  of  Spiral  Ooora  HaTing  a  Ratio  of  2 
to  I."  Jnnp.  IDM:  Formiilaa  for  Spiral  Gear  OmMnallona."  March.  1913; 
•■Spiral     Oear     liMlgn."     Iieceinhor.     19)2,     and    Januar.T.     J913;     and    other 
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This  may  be  done  by  a  series  of  trials,  which  in  time  will 
lead  to  a  very  accurate  determination  of  the  required  angles; 
but  the  graphical  construction  shown  in  Fig.  1  will  give  the 
result  more  quickly.  Draw  OA  and  OB,  maliing  the  angle 
between  them  equal  to  the  angle  6  between  the  shafts.  Draw 
DD  parallel  to  OB  and  at  a  distance  of  unity  from  it.  Draw 
EE  parallel  to  OA  and  at  a  distance  of  V  units  from  it.  These 
lines  intersect  at  a  point  Q.  From  this  point  drop  perpen- 
diculars QF  and  QH  to  OA  and  OB,  respectively.  Now  take 
a  strip  of  paper  with  a  perfectly  straight  edge,  and   lay  off 

2CP 
upon  it  a  distance  OK  equal  to  .     Place  this  strip  so  that 

its  edge  touches  the  point  Q,  and  so  that  the  points  G  and  E 
lie  on  the  lines  0-4.  and  OB.  respectively.  Then  the  angles 
EQH  and  GQF  will  be  equal  to  the  required  angles  a,  and  a., 
respectively.     An   inspection   of  the   figure   will  show  this  to 


2CP       2X7X6 


■  =  3.5  inches. 


^\  24 

This  strip  of  paper  Is  then  applied  to  the  diagram  as  previ- 
ously explained,  and  the  angle  EQH  or  a^  (Fig.  1)  is  found 
to  be  27  degrees,  25  minutes,  o,  =  9  —  oi  =  60  degrees  —  27 
degrees,  25  minutes  =  32  degrees,  35  minutes. 

Fig.  2  illustrates  a  direct-reading  steel  instrument  which 
is  designed  for  use  in  determining  the  value  of  a,,  after  which 
the  value  of  a,  is  found  by  taking  the  difference  between  $ 
and  a,.  In  using  this  instrument  it  is  only  necessary  to  make 
three  settings,  i.  e..  one  for  the  value  of  the  shaft  angle  S,  one 
for  the  value  of  the  velocity  ratio  V,  and  one  for  the  fraction 
2CP 
.     After   making   these   settings,    the   loose   blade    GK   is 

moved  so  that  the  button  E  at  one  end  is  in  contact  with  the 
vertical  blade  B,  with  the  middle  por- 
tion of  the  loose  blade  touching  the 
curve  at  Q,  and  the  button  G  which  is 
set  to  correspond  with  the  value  of  the 

2  CP 
fraction    in     contact    with     the 

straight  edge  of  the  blade  AF.  After 
the  instrument  has  been  adjusted  in 
this  way,  the  value  of  the  helix  a,  on 
the  pinion  is  read  on  the  scale  B  of  the 
instrument.  It  will  be  found  that 
there  are  in  general  two  positions  of 
the  loose  blade  which  will  fulfill  all 
conditions,  and  in  either  of  these 
positions  correct  determinations  may 
be  obtained  for  the  values  of  the  helix 
angle  a,  on  the  pinion  and  the  helix 
angle  a,  on  the  gear.  The  best  results 
will  be  obtained  by  using  the  pair  of 
values  for  these  angles  which  are  most 
nearly  equal.  It  will  be  evident  that 
the  reference  letters  in  Fig.  2  corre- 
spond with  those  of  Fig.  1,  from 
which  the  analogy  between  the  method 
of  solving  the  problem  with  the  instru- 
ment and  by  the  graphical  method  will 
be  seen. 


Instrument  for  determining  Required  Helix  Angles 
(rraphical  Method  illustrated  in  Fig. 


Spiral   Gears,   based 


be  correct. 

To  illustrate  the  use  of  this  method  in  determining  the 
proper  helix  angles  for  a  pair  of  spiral  gears,  we  will  employ 
it  in  solving  the  following  problem:  Consider  a  case  in 
which  the  velocity  ratio  is  2;  the  angle  $  between  the  shafts, 
60  degrees;  the  center  distance  C  between  the  shafts,  7  inches; 
the  diametral  pitch  of  the  gear  cutter,  6;  the  helix  angle  a, 
of  the  pinion,  approximately  30  degrees;  and  the  helix  angle 
a.  of  the  gear,  approximately  30  degrees.  By  calculation  we 
find  that  the  number  of  teeth  N,  on  the  pinion  is: 
2  CP  cos  o,  2  X  7  X  6  X  0.866 

N,  = = =  24.248. 

cos  a,  0.866 

1  +  T 1  +  2  X 

cos  a,  0.866 

From  the  preceding  calculation  we  see  that  the  number 
of  teeth  A\  on  the  pinion  is  24  (taking  the  nearest  integer)  ; 
and  A',  =  7^',  X  V  =  24  X  2  =  48.  We  must  now  proceed  to 
find  all  values  for  a,  and  a^  which  will  satisfy  the  following 
•equation: 

2CP 

==  sec  a^  +  V  sec  o,. 

Proceeding  according  to  the  graphical  method  of  solution 
illustrated  in  Fig.  1,  we  lay  off  OA  and  OB,  making  the  angle 
between  them  equal  to  the  shaft  angle  0  or  60  degrees.  Next 
draw  the  line  DD  parallel  to  OB  and  at  a  distance  of  1  inch 
from  it.  Then  draw  EE  parallel  to  OA  and  at  a  distance  of  2 
inches  from  it,  bearing  in  mind  that  the  velocity  ratio  V  is  2. 
By  calculation  we  find  that  the  distance  GK  which  must  be 
laid  off  on  the  strip  of  paper  is: 


The  manufacturer  who  intends  to 
go  into  the  export  trade  should  re- 
member that  the  three  cardinal  sins  charged  against  Ameri- 
can firms  are  that  they  do  not  always  ship  exactly  what  is 
ordered;  that  they  are  liable  to  substitute  goods  to  suit  their 
own  judgment;  and  that  they  are  not  careful  as  to  packing. 
*     *     • 

UNEMPLOYMENT  IN  FIFTEEN   CITIES   OF  THE 
TJNITED   STATES 

The  Bureau  of  Labor  Statistics  of  the  United  States  Depart- 
ment of  Labor  is  making  a  series  of  investigations  into  un- 
employment. The  second  study  of  this  series,  which  was 
undertaken  for  the  bureau  by  the  Metropolitan  Life  Insur- 
ance Co.,  includes  the  following  fifteen  cities  outside  of 
Greater  New  York  and  the  Metropolitan  district  of  Northern 
New  Jersey,  which  territory  was  covered  in  the  first  study 
of  unemployment  published  in  Bulletin  172.  The  cities  are: 
Boston,  Bridgeport,  Chicago,  Cleveland,  Duluth,  Kansas  City, 
Milwaukee,  Minneapolis,  Philadelphia,  Pittsburg,  St.  Louis, 
Springfield,  Mo.,  St.  Paul,  Toledo,  Wilkesbarre.  The  cities 
include  399,881  families,  in  which  there  were  found  644,358 
wage  earners.  Of  this  number,  73,800  or  11.5  per  cent  of  all 
wage  earners  in  the  families  visited  were  wholly  unemployed 
and  in  addition  thereto  106,652,  or  16.6  per  cent  were  reporteil 
as  part-time  workers.  The  highest  per  cent  of  unemploy- 
ment was  found  in  Duluth,  Minn.,  where  20.3  per  cent  of  the 
wage  earners  were  without  work,  and  17.8  were  working  part 
time  only.  The  lowest  percentage  of  unemployment  was  found 
in  Bridgeport,  Conn.,  where  only  4.3  per  cent  were  unemployed, 
and  19.9  per  cent  were  working  only  part  time.  This  report 
was  published  May  31,  1915. 
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LUBRICATION    OF  BALL  BEARINGS 

BY    L    O.  LONG- 

It  is  not  so  very  many  years  ago  that  we  were  told  that 
ball  bearings  required  no  lubrication,  and  it  kept  free  from 
dirt,  moisture,  etc.,  were  more  efficient  when  run  perfectly 
dry.  Experience  has  proved  this  to  be  erroneous,  and  it  is 
now  generally  accepted  that  lubrication  is  absolutely  neces- 
sary when  high  speeds  are  to  be  maintained  or  heavy  loads 
carried.  Just  why  this  is  so  is  easily  understood  if  we  stop 
to  consider  the  construction  and  operation  of  a  ball  bearing 
under  load  and  motion.  In  order  that  the  balls  shall  main- 
tain their  distributed  relation  to  one  another,  some  sort  of 
spacer  or  distance  piece  is  inserted  between  the  respective 
balls.  This  spacer  may  be  of  one  piece  or  it  may  be  made  up 
of  several  pieces,  and  various  types  are  to  be  found  in  bear- 
ings of  different  makes;  but  practically  all  ball  bearing  manu- 
facturers have  adopted  some  kind  of  spacer  in  their  annular 
type  of  bearings. 

Were  no  spacer  used,  it  is  evident  that  the  balls  would  rub 
against  one  another,  and  it  is  just  as  evident  that  they  must 
rub  against  the  spacer,  producing  a  certain  amount  of  friction 
which  might  be  very  slight,  but  still  less  harmful  if  the  rub- 
bing surfaces  are  lubricated.  WTiile  the  material  from  which 
both  balls  and  races  are  made  is  very  hard,  it  is  to  a  certain 
extent  elastic,  and  consequently  subject  to  slight  deformation. 
Theoretically,  a  ball  bearing  has  purely  rolling  contact  and 
the  path  of  the  balls  about  the  races  is  a  line,  but  in  actual 
practice,  when  subjected  to  a  load,  each  ball  is  compressed  as 
it  comes  under  the  load,  and  the  line  path  becomes  appreci- 
ably wider.  This  constant  and  rapid  compressing  and  releas- 
ing of  the  balls  tends  to  cause  "fatigue"  in  the  metal  just  the 
same  as  under  repeated  hammer  blows;  and  it  also  tends  to 
generate  heat,  which  is  more  readily  dissipated  in  the  pres- 
ence of  a  lubricant.  As  each  ball  passes  out  of  the  zone  of 
pressure,  it  is  snapped  out  much  as  one  snaps  a  melon  seed 
from  between  the  fingers,  ending  up  with  a  smart  blow  against 
the  retainer,  the  action  being  repeated  very  rapidly,  and  in 
high-speed   bearings   this   is   yet   another   source  of   heat. 

We  must  grant  that  the  bearing  makers  have  provided  won- 
derfully in  this  regard  with  their  special  heat-treated  steels 
and  scientifically  made  retainers,  so  that  when  a  bearing  load 
is  kept  within  rated  guarantees,  and  a  good  lubricant  is  used, 
cool  and  quiet  running  bearings  result.  But  instead  of  the 
theoretically  free  rolling  frictlonless  contact,  we  have  some 
such  condition  as  the  following:  Each  ball  in  its  turn  is 
forced  under  the  load,  where  it  undergoes  a  deformation  due 
to  the  load  pressure,  and  as  it  passes  from  under  the  load  it 
is  snapped  very  smartly  against  the  retainer.  All  of  these 
operations  are  repeated  many  times  per  minute  in  a  ball 
bearing  under  load  and  motion,  and  can  easily  become  de- 
structive if  the  bearing  is  allowed  to  run  dry.  Yet  all  of  these 
pressures,  frictions  and  blows  need  not  cause  worry  to  the 
bearing  user  if  his  bearings  are  properly  mounted,  loaded  and 
lubricated,  as  it  is  only  when  the  load  becomes  sufficient  to 
cause  permanent  deformation  to  either  balls  or  races  that 
trouble  occurs,  or  when  lubrication  fails  to  take  care  of  the 
heat  and  friction.  The  successful  operation  of  ball  bearings 
depends  upon  proper  mounting,  safe  loads  and  proper 
lubrication. 

Requirements  of  a  Satisfactory  Lubricant 

It  is  not  the  writer's  intention  to  lay  stress  on  the  fact  that 
lubrication  is  necessary,  as  this  is  generally  accepted,  but  only 
to  tell  why  and  to  emphasize  very  strongly  that  proper  lubri- 
cation 1»  the  crying  need,  and  also  endeavor  to  explain  what 
constitutes  a  proper  lubricant.  Too  many  have  believed  that 
fill  Is  Just  oil,  anri  that  grease  Is  simply  grease;  and  that 
what  is  good  enough  for  the  bearing  of  the  whepll)arrow.  the 
tram  car  or  lineshaft  i.s  all  right  for  ball  bearings,  but  let  us 
consider  the  requirements  of  the  ball  bearing  rarofully  be- 
fore we  load  It  up  with  cheap  cup  grease.  A  modern  ball 
bearing  l.i  one  of  the  finest  examples  of  workmanship  and 
accuracy  In  the  machinery  nrt;  the  world  Is  searched  for  the 
purest  Iron  from  which  the  steel  Is  mode,  and  the  most  exact 
care  Is  taken   In   handling  ot  each  step  from  the  ore  to  the 

•  A-lik'-":     liltnun    Aul»ni«l>ll<-   t.u..    ln>llanatH>ll<.    Inil. 


finishing  processes.  Expensive  and  minutely  accurate  ma- 
chinery, elaborate  processes  of  refining,  the  most  skilled 
workman,  the  most  careful  inspection  and  efficient  engineer- 
ing have  produced  this  highly  accurate  bearing.  Does  not  a 
part  of  a  machine  that  requires  such  extreme  accuracy  to 
produce  deserve  careful  attention  from  the  user? 

Ball  bearing  makers  have  spent  thousands  upon  thousands 
of  dollars  in  order  to  be  able  to  produce  balls  that  are  ac- 
curate with  one  another  within  limits  of  0.0001  inch;  in 
order  to  produce  ball  races  that  are  of  uniform  and  exact 
hardness  throughout  and  with  microscopically  perfect  sur- 
faces; and  in  order  to  assemble  these  balls  and  races  without 
clearance  between  them,  so  that  a  quiet  running  bearing 
can  be  obtained.  They  have  done  these  things  to  pro- 
duce the  most  efficient  bearing,  but  is  it  reasonable  to  expect 
it  to  remain  efficient  or  to  be  a  bearing  at  all  if  it  is  clogged 
and  fouled  with  gummy,  dirty  or  impure  lubricants?  If  this 
bearing  is  to  retain  its  efficiency  and  give  service  year  after 
year,  its  highly  finished  surfaces  must  be  kept  clean  and 
bright.  This  precludes  the  use  of  any  lubricant  containing 
either  alkali  or  acid  or  any  substance  which  upon  becoming 
rancid  will  produce  acid.  In  this  class  fall  most  of  the  so- 
called  cup  greases,  being  alkaline  from  the  soap  used  in  their 
formation.  Moisture,  dust,  dirt  and  abrasives  must  also  be 
excluded  from  the  bearing. 

The  oil  or  grease  that  is  used  as  a  lubricant  should  be  of 
such  a  nature  as  to  offer  the  least  resistance  to  the  free 
movement  of  the  balls  around  their  path  that  Is  consistent 
with  its  ability  to  remain  in  the  bearing  enclosure.  When 
the  design  of  a  ball  bearing  mounting  will  permit  the  use  of 
a  fluid  oil  and  oil  can  be  retained  in  the  enclosure  or  housing, 
it  is  a  very  desirable  lubricant,  as  it  is  not  so  difficult  a 
matter  to  obtain  high-grade  lubricating  oil,  but  it  is  very 
unusual  indeed  for  a  horizontally  mounted  bearing  not  to 
leak  along  the  shaft  when  thin  oil  is  used.  The  difficulties 
met  with  along  this  line  have  led  most  builders  of  ball  bear- 
ing machinery  to  the  use  of  grease  or  non-fluid  oils,  finding 
:ilso  that  a  greater  quantity  can  be  put  in  the  enclosure  at 
a  time,  thus  doing  away  with  the  necessity  for  such  frequent 
attention.  Unfortunately  for  the  ball  bearing,  it  is  very 
little  understood  by  the  average  machine  user;  and  it  is  also 
unfortunate  that  he  knows  very  little  about  greases  and  of 
what  they  are  made.  He  is  more  than  likely  to  fill  his  ball 
bearings  with  a  grease  that  has  been  found  satisfactory  for 
other  purposes  without  possessing  any  knowledge  of  its  fit- 
ness for  ball  bearings. 

There  are  many  heavily  filled  soap  stock  greases  which 
give  excellent  results  in  some  bearings  that  will  absolutely 
destroy  a  ball  bearing  in  a  short  time,  and  the  majority  of 
the  greases  on  the  market  are  unsuited  for  the  requirements 
of  ball  bearings  in  one  or  many  ways.  Of  two  hundred  dif- 
ferent commercial  greases  examined,  less  than  a  half-dozen 
have  been  found  suited  to  ball  bearing  use.  This  looks  as 
though  there  is  scant  chance  for  the  user  to  obtain  a  suitable 
grease,  but  such  is  the  condition  and  there  Is  much  more 
poor  than  good  grease  in  use.  The  best  of  our  ball  bearing 
makers  are  anxious  that  their  bearings  shall  have  the  best 
lubricant  and  will  generally  advise  a  brand  when  asked  to  do 
so.  The  best  cannot  be  expected  for  the  least  money,  nor 
does  it  follow  that  the  most  expensive  is  the  best,  but  it  Is 
much  more  likely  to  be. 

Jlearing  In  mind  the  accuracy  of  parts,  the  extremely  fine 
finished  surfaces  and  the  close  fits  of  the  balls  In  a  ball  bear- 
ing. It  is  clear  that  we  do  not  want  anything  In  a  grease 
that  will  act  as  an  obstruction,  such  as  chalk,  cork,  mica, 
graphite,  etc..  which  are  often  of  coarse  consistency.  Neither 
do  we  want  any  acid  or  alkali  that  would  attack  the  polished 
surfaces.  The  majority  of  greases  are  alkallno.  due  to  soap 
used  to  thicken  them,  and  as  a  pure  mineral  oil  cannot  be 
saponified  some  vegetable  or  animal  fat  has  to  bo  added  to 
make  a  soap.  These  organic  fats  are  very  likely  to  become 
rancid  upon  exposure,  especially  In  warm  weather,  and  de- 
velop destructive  acids.  Drying  oils,  thickeners,  emulsions 
and  various  fillers  are  added  to  give  the  desired  consistency 
and  "body"  to  the  grease;  and  these  In  themselves  are  not 
lubricants,   but    r.niaiti    in    ilif   Ix.irliiB   ;inil    not  only   act   as 
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obstructions  but  give  a  false  impression  as  to  the  amount  of 
lubricant  in  the  bearing.  What  we  must  have  is  as  nearly 
a  pure  mineral  oil  as  possible,  which  is  of  a  consistency  that 
will  remain  in  the  bearing  at  any  temperature  likely  to 
be  encountered.  Were  it  not  for  the  low  melting  point  of 
petrolatum  or  vaseline,  it  would  be  the  ideal  lubricant. 

Method  of  Testing-  Lubricants 

While  it  is  necessary  that  the  lubricant  for  ball  bearings 
or  roller  bearings  be  properly  prepared  for  the  purpose,  the 
retention  of  this  lubricant  is  just  as  essential,  and  the  same 
is  true  of  the  necessity  for  the  exclusion  of  moisture  or  dirt 
from  the  bearings.  To  make  a  bearing  housing  oil,  moisture 
and  dirt  tight,  and  still  maintain  a  filling  port,  which  is 
necessary  where  a  fluid  oil  is  used,  is  a  very  difficult  piece 
of  work  and  not  often  accomplished  in  practice.  The  grease- 
packed  bearing  for  horizontal  construction  is  generally  pre- 
ferred, as  such  close  fits  are  not  required  and  much  less 
attention  is  required  in  service.  The  selection  of  the  grease 
is  a  more  diflScult  matter  than  the  selection  of  an  oil,  and  it 
is  safe  to  say  that  any  good  engine  oil  is  suitable  for  ball 
bearings,  taking  into  account  the  load  and  speed.  In  general, 
heavily  loaded  bearings  require  a  heavier  oil  than  the  high- 
speed lighter  loaded  ones.  The  specifications  for  a  good  ball 
bearing  grease  would  be  as  follows:  A  pure  mineral  oil,  free 
from  acid,  alkali  or  filler,  which  contains  no  substance  that 
will  act  as  an  obstruction  to  the  free  movement  of  the  balls 
or  that  will  become  rancid  with  age;  and  which  is  of  such 
a  consistency  that  it  will  be  easily  retained  in  the  housing; 
the  grease  should  not  melt  below  250  degrees  F.  In  order  to 
determine  if  we  have  such  a  product,  a  few  simple  tests  can 
be  made  upon  a  sample  of  the  grease. 

Select  a  sample  which  will  be  an  average  of  the  package 
and  examine  it  first  for  the  presence  of  acids  or  alkalies  as 
follows:  Shake  into  a  test  tube  half  filled  with  warm  dis- 
tilled water  about  a  thimbleful  of  the  clean  grease,  and  stir 
until  it  is  well  washed  into  the  water.  Test  the  water  with 
both  red  and  blue  litmus  paper  (which  may  be  obtained  at 
most  drug  stores)  when  a  change  of  color  of  the  paper  from 
red  to  blue  or  vice  iwrsa  will  indicate  the  presence  of  either 
alkali  or  acid,  according  to  which  paper  is  affected.  A  few 
drops  of  phenol-phthalein  indicator  dropped  into  a  test  tube 
of  greasy  water  will  show  pink  in  the  presence  of  alkali. 

Next  we  would  test  for  the  presence  of  fillers  or  organic 
fats.  Fill  the  test  tube  half  full  of  86-degree  specific  gravity 
gasoline  or  petrolic  ether;  stir  into  this  a  thimbleful  of  the 
grease  and  continue  stirring  until  the  grease  is  fully  dis- 
solved. Then  pour  into  the  tube  a  teaspoonful  of  10  per  cent 
solution  of  phosphoric  acid  in  alcohol  and  shake  vigorously 
for  about  three  seconds.  If  the  grease  contains  no  filler  or 
organic  fats,  the  solution  will  remain  unchanged  in  appear- 
ance and  the  phosphoric  acid  and  alcohol  will  settle  to  the 
bottom  of  the  tube;  however,  should  there  be  a  precipitate 
or  a  coating  on  the  tube  walls,  it  indicates  the  presence  of 
an  undesirable  substance.  The  nature  of  this  precipitate  and 
the  quantity  could  be  determined,  but  for  our  purpose  it  is 
sufficient  to  determine  its  presence  only.  A  grease  is  gen- 
erally a  saponified  oil,  and  as  mineral  oil  is  not  saponiflable, 
a  vegetable  or  animal  fat  is  used  to  make  a  soap  and  part  of 
this  mixed  with  mineral  oil  acts  as  a  thickener. 

The  melting  point  may  be  determined  by  heating  a  quantity 
of  the  grease  in  a  vessel  and  noting  the  point  on  a  stirring- 
rod  thermometer  where  the  grease  becomes  fluid  and  again 
where  it  changes  from  an  oil  to  a  grease  in  cooling  down. 
All  tests  should  be  conducted  with  cleanliness,  and  a  check- 
ing test  should  be  made  at  the  same  time  on  a  sample  of 
commercial  vaseline.  Also  a  test  carried  through  on  a  sample 
of  known  adulteration  will  act  as  a  further  check  on  the 
accuracy  of  the  result.  The  usual  condition  of  adulteration 
will  be  found  as  organic  fats,  as  tallow,  wax,  resin-oil,  wool- 
grease,  horse-oil  and  some  seed-  and  fish-oils;  the  fillers  are 
talc,  mica,  rubber,  and  sometimes  cork  or  fine  sawdust.  A 
pure  mineral  grease  is  expensive  to  make,  while  cup  greases 
are  very  cheap  but  look  and  feel  as  good.  Don't  judge  by 
appearances  or  the  feel  of  greasiness  to  the  fingers,  or  by 
your  experience  in  lubricating  plain  cylindrical  bearings; 
use  the  tests,  and  if  still  in  doubt  get  the  opinion  of  a  chemist. 


Ball  bearings  are  forging  rapidly  to  the  front  in  machine 
practice  and  making  headway  in  spite  of  the  poor  attention 
they  frequently  receive.  Faulty  lubrication  can  be  traced 
as  the  cause,  either  directly  or  indirectly,,  of  the  largest  per 
cent  of  failures.  Ball  bearings  have  been  put  to  use  in  places 
where  plain  cylindrical  bearings  were  formerly  used,  given 
about  the  same  kind  of  lubrication  but  much  less  attention, 
and  then  they  have  been  condemned  when  they  failed.  This 
is  unfair,  as  the  construction  of  ball  bearings  is  so  different 
from  any  plain  type  of  bearing  that  their  lubrication  needs 
cannot  be  judged  from  the  same  standards. 
*     *     * 

AUTOMATIC  INDEXING  MULTIPLE 
DRAWING  DIE* 

BY  JOSEPH   M.  STABBLt 

The  upper  and  lower  members  of  a  multiple  drawing  die 
for  performing  six  drawing  operations  at  one  stroke  of  the 
press  are  shown  in  Figs.  1  and  2.  The  lower  member.  Fig.  1, 
contains  the  punches  and  is  equipped  with  an  automatic  in- 
dexing mechanism  which  serves  to  carry  the  work  around  so 
that  it  is  acted  upon  by  the  six  punches  and  dies  which  suc- 
cessively reduce  the  size  of  the  drawn  part.  Inasmuch  as  all 
of  the  punches  and  dies  operate  simultaneously,  evidently  a 
drawn  piece  is  produced  at  each  stroke  of  the  press.  Eight 
operations  are  required  to  complete  the  drawn  part  and  their 
successive  order  is  indicated  by  Figs.  3  and  4.  The  first  oper- 
ation is  done  in  a  compound  blanking  and  drawing  die 
equipped  with  a  roll  feed;    the  six  operations  following  are 


•  For  additional  information  on  dies,  see  the  following  articles  previously 
riuhlisbed  in  Machinery:  "Deep  Drawing  in  Combination  Dies."  April.  1915; 
■LJies  for  Drawing  Flanged  Shells,"  March.  1915;  "Press  Tools  for  Making 
a  Roller  Bearing  Cage,"  March,  IDlr":  "Formulas  for  Blank  Diameters  of 
Drawn  Shells,"  January,  181.5;  "Edge  Radius  of  Drawing  Dies."  October. 
1914;    "Sub-press    Dies    for   Armature    Manufacture."    July,    1914;    "Oue-piece 


Fig.    1.     Loaer   Member   of   Multiple    Drawing   D 
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performed  in  the  automatic  indexing  die,  which  is  the  subject 
of  this  article,  and  the  eighth  or  final  operation,  which  con- 
sists of  turning  down  a  flange  and  leveling  the  bottom,  is 
done  In  another  separate  die. 

The  automatic  indexing  die  has  a  shoe  .1  which  rests  on 
the  bolster  of  the  press  and  serves  to  hold  six  equally-spaced 
drawing  punches  B  and  their  respective  stripping  collars  C. 
These  stripping  collars  are  held  in  place  by  retaining  ring  D 
which  also  provides  a  bearing  for  pawl  carrier  E.  This  car- 
rier is  hardened  and  ground  and  has  attached  to  it  a  pawl  F 
(see  plan  view)  and  also  two  hardened  pins  G  which  engage 
spiral  grooves  formed  in  extension  IV  of  the  upper  member 
(see  Fig.  2).    The  pawl  F  is  normally  held  outward  by  spring 


Fig.    2.     Upper   Mrmber    of   Multiple    Dip 

H  and  engages  hardened  teeth  J  inserted  in  plate  /.  These 
teeth  take  the  end  thrust  of  pawl  F  as  the  latter  with  carrier 
E  Is  revolved  when  the  press  ram  ascends.  Plate  /,  which  is 
the  index  plate,  has  six  holes  into  which  are  pressed  the  hard- 
ened bushings  A'.  On  the  periphery  of  this  plate  there  are  six 
.slots,  engaged  by  the  end  of  locating  lever  //  which  serves 
to  hold  the  plate  llrnily  in  position  and  locale  the  work 
accurately  relative  to  the  drawing  dies.  The  thumb-nut  M 
connecting  with  lever  />  is  used  for  disengaging  the  lever 
when  it  Is  desired  to  turn  the  index  plate  by  hand,  in  case  it 
is  necessary  to  remove  the  drawn   parts. 

During  one  revolution  of  plate  /  each  of  the  six  holes 
pas.ses  over  the  clearance  hole  .V  which  is  just  beyond  the  final 
drawing  die,  thus  allowing  the  drawn  part  to  drop  out  of  the 
die  and  Into  a  box  beneath  the  press.  The  stripping  eoUars  (' 
for  the  punches  are  actuated  by  three  springs  Q  that  are  lo- 
cated on  a  circle  undernealh  plate  /'  and  are  held  in  position 
by  three  studs.  These  springs  normally  hold  plate  P  upward 
and  also  rollars  C,  by  means  of  pins  0. 

The  »tiel  plate  T  (Fig.  2)  Is  held  to  punch  holder  S  by 
screws  and  serves  as  the  holder  for  the  six  drawing  dies  /. 
Between  holder  .S  and  plate  7'  n  space  is  cored  out  to  receive 
stripper  plate  V  which  rests  upon  the  strippers  V.  (The 
action  of  this  plale  will  be  referred  to  later.)     The  driver  W 


Fif. 

has  two  spiral  grooves  milled  in  it  which  engage  pins  (; 
(see  Fig.  1)  and  operate  the  pawl  carrier  as  previously  men- 
tioned. The  bolt  A'  provides  adjustment  for  this  driver.  The 
hardened  rod  Y  serves  to  release  the  locating  lever  L  on  the 
lower  member  so  that  index  plate  /  may  be  revolved. 

The  operation  of  the  dies  is  as  follows:  When  the  upper 
member  descends,  the  successive  drawing  operations  on  the 
six  parts  are  performed  (assuming  that  the  die  is  completely 
loaded )  and  at  the  same  time  plate  E  and  index  pawl  F  are 
turned  backward  into  engagement  with  the  next  tooth  J  on 
plate  /  preparatory  to  indexing.  The  rod  Y  also  engages 
the  end  of  locating  lever  L  and  withdraws  it  from  the  index 
plate.  When  the  upper  member  ascends  the  drawn  parts  are 
stripped  from  the  punches  and  dies  and  plate  E.  with  index 
pawl  F.  is  turned  forward,  thus  indexing  the  six  drawn  pieces 
from  one  die  to  the  next  by  the  rotation  of  index  plate  /. 
When  lever  L  is  released  by  the  upward  movement  of  rod  V 
it  drops  into  a  notch  and  accurately  locates  and  locks  the 
index  plate  in  position.  This  cycle  of  movements  is  repeated 
for  each  stroke  of  the  press. 

In  designing  this  die,  one  of  the  points  which  had  to  be 
considered  very  carefully  was  to  secure  a  rapid  and  positive 
stripping  action  tor  the  dies  in  the  upper  members;  in  fact, 
the  drawn  parts  have  to  be  stripped  from  the  dies  as  soon 
as  the  press  slide  starts  upward  so  that  the  work  will  not  be 
disarranged  by  being  carried  up  out  of  the  index  plate.  This 
positive  stripping  action  was  effected  by  means  of  plate  U 
in  conjunction  with  three  levers  or  pawls  R.  These  levers 
are  pivote<l  to  the  lower  member  and  as  the  upper  member 
descends  they  are  forced  outward  by  three  cams  ("",.  At  the 
end  of  the  downward  movement,  levers  R  are  in  engagement 
with  plate  V.  as  the  illustration  Fig.  2  indicates.  When  the 
slide  begins  to  ascend,  plate  f  and  the  strippers  Y  are  held 
stationary  while  the  dies  /  move  upward,  thus  ejecting  the 
drawn  parts.  When  the  cam  surface  on  lever  R  is  engaged 
by  cam  C„  it  is  forced  outward,  thus  releasing  plate  V.  In 
this  way  the  strippers  are  actuated  at  the  beginning  of  the 
upward  stroke  so  that  the  drawn  parts  are  pushed  from  the 
dies  without  leaving  the  index  plate.  As  the  slide  con- 
tinues to  ascend  the  index  plate  is  revolved  Into  position  for 
the  next  drawing  operation. 
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CASEHARDENING    IN   THE   COMBUSTION 
CHAMBER 

We  recently  started  the  manufacture  of  a  new  line  of  work 
which  required  several  parts  to  be  casehardened.  We  tried 
hardening  a  few  sample  pieces  by  the  cyanide  process,  but 
found  it  too  slow  and  expensive.  We  were  considering  the 
installation  of  a  hardening  furnace,  but  while  thinking  over 
the  relative  merits  of  installing  a  furnace  or  sending  the  work 
out  to  be  hardened,  the  writer  hit  upon  the  scheme  of  con- 
ducting the  casehardening  operation  in  the  combustion  cham- 
ber of  the  furnace  of  one  of  the  steam  boilers.  We  packed 
the  work  in  a  mixture  of  ground  bone  and  charcoal  and  placed 
the  boxes  in  the  combustion  chamber. 

We  allowed  the  work  to  heat  for  about  18  hours,  after  which 
the  casehardening  boxes  were  removed,  and  at  this  point  we 
had  some  trouble.  It  was  necessary  to  allow  the  fire  to  go 
down  in  order  to  remove  the  boxes,  and  in  this  way  the  work 
was  also  cooled  to  such  an  extent  that  it  had  to  be  re-heated 
before  quenching.  To  overcome  this  difficulty,  we  constructed 
a  frame  from  8-inch  channel  irons  level  with  the  "clean 
out"  door  through  which  the  pots  were  put  in  the  furnace. 
Handles  were  placed  on  the  sides  of  the  pots  so  that  a  hook 


CHANNEL  IRONS 


Casehardening  Bo 


Combustion  Chamber  of  Boiler 


could  be  used  to  pull  tliera  out  of  the  furnace  by  sliding  them 
along  the  channel  iron  frame.    This  did  away  with  the  neces- 
sity of  letting  the  fire  go  down  and  since  adopting  this  ex- 
pedient, we  have  found  the  method  entirely  satisfactory. 
Newark,  N.  J.  Geobge  Werner,  Jr. 


QUICK-ACTING  LATHE   TAILSTOCK 

The  accompanying  illustration  shows  an  Improved  form  of 
tailstock  for  use  on  lathes  and  other  machine  tools  where  a 
number  of  pieces  of  standard  length  are  to  be  held  between 
centers.  With  the  ordinary  tailstock,  two  operations  are 
necessary — one  to  adjust  the  center  and  the  other  to  clamp 
it  in  place.  With  the  present  design,  one  movement  of  a 
lever  accomplishes  both  operations.  The  center  A  is  carried 
in  a  sleeve  B  on  which  gear  teeth  are  cut  to  mesh  with  the 
pinion  C  which  moves  the  center.  The  stud  D,  which  actu- 
ates the  pinion  C,  has  a  small  pin  B  forced  into  it.  This  pin 
is  allowed  to  move  in  a  slot  in  the  pinion.  When  the  tail- 
stock  is  released,  the  spring  F  forces  the  center  forward  into 
contact  with  the  work. 

The  operation  of  this  tailstock  is  as  follows:  The  tailstock 
is  set  so  that  the  spring  F  will  bring  the  center  .-t  into  con- 
tact with  the  work.  In  order  to  release  the  work  from  the 
centers,  the  lever  G  is  moved  in  the  direction  indicated  by 
the  arrow  to  draw  the  center  .1  back  against  the  resistance 
of  the  spring  F.    The  next  piece  of  work  is  then  put  in  place 


Improved   Lathe  Tailstock  for  Rapid   Handling  of   Duplicate   Parts 

and  the  lever  G  released;  the  spring  F  will  now  return  the 
center  A  into  contact  with  the  work.  To  clamp  the  tailstock, 
the  lever  G  is  moved  in  the  opposite  direction  to  that  indi- 
cated by  the  arrow.  During  this  movement,  the  pin  E  moves 
in  the  slot  in  the  pinion  C,  thus  allowing  the  lever  G  to  move 
a  certain  distance  without  actuating  the  pinion  C.  The  tail- 
stock  casting  is  split,  and  this  movement  of  the  lever  G  turns 
the  binding  screw  at  the  bottom  of  the  stud  D,  thus  binding 
the  sleeve  B  and  center  A  in  place.  The  screw  H  enters  one 
of  a  series  of  slots  in  the  head  of  the  binding  nut  1  to  pre- 
vent it  from  turning.  •     '  M.  C.  T. 


CONNECTING-ROD   MILLING  FIXTURE 

The  accompanying  illustration  shows  a  fixture  used  for 
straddle-milling  connecting-rods  which  has  been  in  use  by 
one  of  the  leading  automobile  manufacturers  of  Detroit  for 
the  past  two  years.  Reference  to  the  illustration  will  make 
it  clear  that  two  connecting-rods  are  carried  in  the  fixture 
at  the  same  time.  The  ends  of  the  rods  are  reversed,  and 
after  the  cut  has  been  taken  on  one  end  the  fixture  is  indexed 
through  180  degrees  and  a  cut  taken  on  the  opposite  end  of 


Indexing  Milling  Fixture  used  for  machining   Connecting-rods 
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Fig.     1.      Machine    for    cuttinf    up    Sheet    Stock 

the  rods.  Two  fixtures  are  used,  one  on  each  end  of  a  Xo.  3 
Cincinnati  milling  machine,  and  while  the  cut  is  being  taken 
on  the  work  held  in  one  fixture,  the  other  fixture  is  either 
being  loaded  or  indexed  ready  for  the  succeeding  operation. 
The  provision  of  interchangeable  V-blocks  for  holding  the 
work  enables  the  same  fixture  to  be  employed  for  milling 
three  different  sizes  of  connecting-rods. 

In  order  to  be  sure  of  obtaining  a  firm  grip  on  the  work, 
the  upper  V-blocks  which  engage  the  large  ends  of  the  con- 
necting-rods are  provided  with  elongated  holes,  through 
which  they  are  pivoted  to  the  fixture,  the  idea  being  clearly 
shown  at  A.  It  is  obviously  necessary  to  prevent  twisting 
the  connecting-rods  while  clamping  them  in  the  fixture,  as 
otherwise  an  inaccuracy  would  result  after  the  work  had 
been  machined  and  the  clamps  released.  For  this  purpose, 
the  V-blocks  which  fit  under  the  small  end  of  each  rod  have 
a  rocking  motion  which  allows  the  rods  to  seat  themselves 
in  such  a  way  that  there  will  be  no  tendency  to  twist  the 
work.  This  construction  is  clearly  shown  at  B.  The  pins  C 
under  these  V-blocks  simply  serve  to  prevent  endwise  motion. 
In  operating  the  fixture,  the  body  D  swivels  on  the  base  E 
and  is  clamped  by  means  of  the  bolt  F.  There  should  be  a 
clearance  of  1/64  inch  between  the  body  D  and  base  E  so  that 
the  bearing  will  come  on  the  rim  of  the  base  when  the  bolt  F 
is  tightened.  It  will  be  evident  from  the  illustration  that  the 
indexing  is  done  by  means  of  the  small  lever  G  which  with- 
draws the  locating  plunger  to  allow  the  fixture  to  be  swiveled 
through  an  angle  of  ISO  degrees,  as  previously  mentioned. 

Detroit,  Mich.  K.  W.  Ci..\rke 


Inches    Wide    by    0.012  Inch   Thick  into  Kibbon  Stock  0.39  Inch  Wide 


./  is  securely  bolted  to  the  top  of  the  pedestals. 

The  mechanism  for  guiding  the  stock  into  the  cutters  and 
stripping  it  after  the  slitting  operation  has  been  performed 
is  shown  in  Fig.  2.  It  will  be  seen  that  this  consists  of  two 
plates  K.  held  a  suitable  distance  apart  by  means  of  liners  L 
that  run  the  entire  length  of  the  stripper.  The  plates 
A'  have  openings  machined  in  them  to  receive  the  cutters 
-■1.  The  guiding  mechanism  is  mounted  on  the  threaded 
studs  M  which  are  screwed  into  pillars  cast  integral  with 
the  base  H.  There  are  two  plates  .V  on  the  right-hand  side 
of  the  guiding  mechanism  which  are  movable  about  a 
bolt  0  and  fastened  securely  together  by  a  tie-plate  P.  These 
two  plates  J\'  carry  two  hardened  steel  rolls  Q  between  them. 
After  loosening  the  nut  R  which  locks  the  plates  in  any  de- 
sired position,  they  may  be  adjusted  either  in  or  out  by 
regulating  the  set-screw  .S'.  A  third  roll  T  is  mounted  on  the 
left-hand  side  of  the  guiding  mechanism  and  pressed  inward 
by  means  of  a  flat  spring  U.  The  sheet  stock  is  fed  between 
the  plates  K  and  advanced  until  the  rolls  secure  a  good  grip 
on  it,  then  by  adjusting  the  position  of  the  plates  .Y  and  con- 
sequently of  the  rolls  Q.  the  stock  is  caused  to  travel  through 
the  machine  and  comes  out  at  the  back  split  into  ribbons  of 
uniform  width.  Joiixsox  B.uire 


RIBBON  STOCK  CUTTING  MACHINE 
The  machine  illustrated  in  Fig.  1  was  designed  for  the  pur- 
pose of  cutting  up  sheet  metal  stock  6  inches  wide  by  0.012 
inch  in  thickness  into  ribbons  0.39  inch  in  width.  The  ma- 
chine consists  of  two  sets  of  steel  cutters  A  which  are  keyed 
to  the  shafts  B.  These  shafts  run  in  bronze  bushings  and 
the  cutters  are  locked  longi- 
tudinally on  the  shafts  by 
means  of  the  nuts  C.  Means 
are  provided  for  adjusting  the 
vertical  position  of  the  shafts 
by  wedges  /J  which  are  actu- 
ated by  the  horizontal  and 
vertical  screws  E  and  F.  The 
machine  Is  driven  by  a  belt 
running  over  the  pulley  '.', 
from  which  the  power  Is 
transmitted  to  the  cutter 
shaft."  through  a  train  of  gear- 
ing which  rotates  the  shafts 
In  opposite  directions.  The 
entire  mechanism  Is  sup- 
ported on  a  base  //  and  ped- 
estals /.  these  pedestals  being 
separate  from  the  base  to 
facilitate  assembling.     A  cap  rif 


FIXTURE  FOR  MILLING  SPIRAL  GEARS 
The  following  describes  a  fixture  for  the  rapid  cutting  of 
spiral  gears  on  a  hand  milling  machine,  which  possesses  the 
advantage  of  enabling  this  work  to  be  done  on  an  inex- 
pensive machine  and  handled  by  an  unskilled  operator.  The 
fixture  has  given  very  satisfactory  results  where  small  spiral 
gears  are  manufactured  in  large  ouantities.  The  table  of 
the  hand  milling  machine  on  which  it  is  used  is  locked  in 
position,  and  the  work  is  held  on  the  arbor  .1  by  means  of 
nut  B:  and  it  is  fed  under  the  cutter  by  swinging  the  lever 
r,  which  is  pivoted  at  D.  As  the  work  moves  forwanl,  it  Is 
caused  to  revolve  by  the  heavy  thread  which  is  machined  on 
the  center  of  the  arbor.  This 
thread  has  the  same  lead  as 
the  teeth  of  the  spiral  gears 
which  are  to  be  cut:  as  a  re- 
sult the  gear  blank  is  rotated 
under  the  cutter  to  produce 
the  required  form  of  teeth. 
Reference  to  the  illustration 
will  show  that  the  arbor  is 
set  at  an  angle  with  the  base 
of  the  fixture,  thus  holding 
the  work  at  the  proper  angle 
for  cutting  the  spiral  teeth. 

On  the  cutting  stroke  the 
arbor  .1  Is  rotated  through  the 
movement  of  the  screw 
through  the  nut  E.  The  arbor 
carries  a  ratchet  F  which  has 
the  same  number  of  teeth  as 
(uidinf    Slock    into    M».  liin.  the      gear       wliirli       Is      to      be 
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milled;  and  as  the 
arbor  revolves  one 
tooth  of  the  ratchet 
snaps  under  the  pawl 
G.  On  the  return 
stroke — after  the  cut 
has  been  made — the 
ratchet  and  pawl  pre- 
vent the  arbor  from 
turning  back  to  its 
original  position,  and 
to  provide  for  the  re- 
turn of  the  arbor  the 
nut  E  is  allowed  to 
rotate  as  the  arbor  is 
drawn  through  it. 
From  this  it  will  be 
seen  that  the  nut 
can  turn  backward 
but  is  held  against 
rotation  in  the  for- 
ward direction,  while 
the  ratchet  and  pawl 
prevent  the  arbor 
from  turning  back- 
ward. As  the  nut  turns,  it  carries  with  it  the  sleeve  H  and  in- 
dex dial  /,  thus  indexing  the  work  automatically,  ready  for 
milling  the  next  tooth  when  the  arbor  again  moves  forward. 

The  milling  cutter  is  raised  from  the  work  during  the  re- 
turn stroke  of  the  arbor  by  means  of  a  lever  provided  on  the 
machine  for  this  purpose.  When  the  cutter  is  raised  the 
index  plunger  J  is  also  automatically  withdrawn  from  the 
notch  in  the  dial  by  the  same  movement.  This  is  accom- 
plished by  the  mechanism  at  the  back  of  the  fixture.  A  pin 
E,  which  is  pressed  into  the  housing  of  the  milling  machine 
spindle,  travels  up  and  down  when  the  cutter  is  raised  or 
lowered;  and  this  pin  carries  the  connecting-rod  L  with  it. 
By  means  of  the  two  arms  M  and  N  and  the  shaft  0,  the 
motion  is  transmitted  to  the  index  plunger  J.  The  torsion 
spring  P  insures  having  the  index  plunger  enter  all  the 
way  into  the  notch  in  the  dial.  "When  it  is  required  to  raise 
the  cutter  high  enough  to  remove  the  finished  work  and  re- 
place it  by  a  fresh  blank,  the  connecting-rod  L  is  swung 
away  so  that  the  pin  K  lies  in  the  clearance  slot  and  the 
cutter  can  then  be  raised  as  high  as  necessary. 

Th  connection  between  the  operating  lever  C  and  the  arbor 
.4.  is  a  ball  joint  Q  which  permits  of  a  swinging  action  of  the 
link  R  in  addition  to  allowing  a  rotary  motion  of  the  arbor. 
There  is  an  adjustable  bearing  S  at  the  front  end  of  the  arbor 
to  provide  compensation  for  wear.  The  split  nut  E  is  also 
made  adjustable,  compensation  for  wear  being  secured  by 
tightening  the  taper  sleeve  T.  The  sheet  metal  cover  V 
serves  the  double  purpose  of  providing  a  safeguard  over  the 
moving  parts  and  excluding  chips  from  the  mechanism.  All 
the  operator  has  to  do  after  clamping  the  work  in  place  on 
the  arbor  is  to  alternately  push  the  lever  C  to  feed  the  work 
under  the  cutter  and  then  pull  the  lever  on  the  milling  ma- 
chine to  raise  the  cutter  away  from  the  work,  after  which 
the  lever  C  is  pulled  back  to  return  the  arbor  and  index  the 
work  ready  for  the  next  cut,  and  the  machine  lever  is  then 
operated  to  return  the  cutter  into  the  operating  position. 

Detroit,  Mich.  R.  A.  Black 


Fixture  for  Rapid  Cutting  of  Spiral  Gears  on  Hand  Milling  Machin 


ally  tapered  slightly 
on  the  sides,  owing 
to  the  clearance  al- 
lowed for  removing 
the  pattern  from  the 
mold,  difficulty  is  ex- 
perienced in  holding 
the  casting  down  in 
the  vise.  The  device 
used  to  overcome 
this  trouble  consists 
of  a  pair  of  tapered 
strips  A  which  are 
made  of  tool  steel 
and  planed  straight 
on  the  bottom  side  B 
with  the  edges  C  and 
D  parallel  to  each 
other  but  at  an  angle 
of  about  2  degrees 
with  the  side  B.  The 
side  E  is  planed  to 
form  an  edge  about 
%  inch  wide  at  C, 
which  allows  the 
holding  of  thin  pieces  of  work  if  necessary. 

When  placing  the  work  in  the  vise,  one  of  the  strips  J.  is 
placed  between  each  jaw  and  the  work,  as  shown  in  the  small 
view  at  the  right-hand  side  of  the  illustration.  The  small 
edges  C  of  each  of  the  strips  are  in  contact  with  the  work 
and  the  sides  B  are  underneath.  Under  these  conditions,  it 
will  be  found  that  the  work  will  be  held  down  tightly  against 
the  bottom  of  the  vise;  after  planing  one  side  the  work 
is  turned  over  and  two  parallels  F  are  put  under  it.  The 
strips  A  are  then  used  in  the  same  way  as  before,  and  the 
vise  is  tightened  to  hold  the  work  for  planing  the  second 
side.  A  convenient  size  for  these  strips  is  about  1  inch  wide 
by  6  inches  long  with  the  thick  edge  D  about  ',4  inch  wide. 
The  time  spent  in  making  a  pair  of  these  strips  is  very 
slight  in  comparison  to  the  time  spent  in  forcing  the  work 
down  into  the  vise  only  to  have  It  spring  up  and  result  in  the 
production  of  a  defective  job. 

Pittsburg,  Pa.  Fred  Boehjier.  Jr. 
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PLANING   A  BLOCK  SQUARE 

After  reading  the  articles  of  this  title  published  in  the 
October  and  February  numbers  of  Maciii.n-ery,  I  was  prompted 
to  write  the  follow- 
ing description  of  a 
simple  little  tool 
which  I  use  when 
planing  up  castings 
that  require  two  op- 
posite sides  to  be  ex- 
actly parallel.  As  the 
castings    are    gener- 


A   T-SLOTTING   KINK 

When  T-slotting,  planer  operators  in  many  shops  attach 
an  extension  stud  to  one  of  the  tool-post  studs  which  is  used 
to  raise  the  tool-post  and  hold  it  up  clear  of  the  work  while 
the  table  is  making  its  return  stroke.  This  is  not  nearly  such 
a  convenient  method  as  the  one  which  can  be  used  in  con- 
nection with  the  tool  that  I  am  going  to  describe  for  the 
benefit  of  readers  of  Machinery. 

The  part  .4.  of  the  tool  is  made  of  a  piece  of  %  by  3,'16-inch 
cold-rolled  steel  16  inches  in  length,  with  one  end  bent  to 
form  a  semicircle  of  3-inch  radius.  A  flat  M  inch  in  width 
is  ground  at  the  outer  end  of  this  semicircle  and  five  holes 
Vi  inch  in  diameter  are  drilled  in  the  positions  shown  in  the 
illustration,  the  distance  between  the  centers  of  the  hole  being 
%  inch.  The  part  B  is  made  of  a  piece  of  1  by  \i  inch  cold- 
rolled  steel  7%  inches  in  length;  but  the  thickness  required 
will  differ  if  the  serrated  pads  on  the  tool-post  are  other 
than  9/32  inch  in  height.  The  piece  B  is  bent  over  at  one 
end,  as  shown  in  the  illustration,  and  two  14-inch  holes  are 
drilled  and  tapped  in  it.  One  of  these  holes  is  located  midway 
between  the  base  and  the  top  of  the  perpendicular  arm  of 
part  B.  this  hole  being  made  to  receive  the  pivot  on  which 

part  A  is  mounted. 
The  first  hole  in  part 
A  was  made  to  give 
the  tool-post  a  slight 
lift  when  the  lever 
.4  is  pushed  down 
and  comes  into  con- 
tact with  the  clapper 
box. 
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Lifter  for  r»isine   Tool   from   Work  during   Return   Stroke   of   Table 

A  second  hole  is  drilled  and  tapped  in  the  part  i?  to  fit  a 
' 4 -inch  set-screw,  this  hole  being  drilled  so  that  when  the 
part  B  is  slipped  behind  the  tool  in  the  tool-post  ample  room 
will  be  left  for  the  movement  of  the  tool.  The  set-screw  D 
is  provided  to  secure  the  device  to  the  tool-post.  It  will  also 
be  noticed  that  there  are  washers  E  on  the  set-screw  C 
to  allow  the  lever  A  to  swing  freely  on  the  pivot.  To  set 
up  this  device  all  that  is  necessary  is  to  slip  the  holder  B 
into  place  behind  the  tool  and  tigliten  the  set-screw  D.  The 
lever  .4.  is  then  adjusted  by  placing  the  set-screw  C  in  either 
of  the  five  holes  to  provide  for  swinging  up  the  tool  to  any 
required  height.  It  will  of  course  be  evident  that  when  the 
planer  tool  reverses  to  make  its  forward  stroke  lever  A  is 
swung  up  to  drop  the  tool  down  ready  to  take  its  cut. 

Covington,  Ky.  F.  Ar(;isriNK  Coi.uFiroFF,  Ju. 


DRILL   JIG  FOR  MAKING   SHRAPNEL 
BORING-BARS 
In  machining  ISpound  Engll.>Ah  .';hrapnel  shells,  we  experi- 
enced  considerable  trouble   with   the   boring-bars   and   cutters 
employed  for  the  operation  of  machining   the   inside  powder 
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cup.  The  boring-bar  cutters  broke  off  frequently  and  this 
caused  a  considerable  loss  of  time.  The  governmi-iit  speclfira- 
tlons  under  which  these  shells  are  nuide  reiiuire  very  close 
dimensions,  and  in  order  to  provide  for  replacing  broken 
cutters  In  the  boring-bars  and  have  them  capable  of  working 
to  the  required  dimensions  without  preliminary  adjustment. 
It  was  necessary  to  provide  a  jig  for  drilling  the  bars  and 
cutters  so  that  they  would  be  Interchangeable.  The  ac- 
ronipanylng  illustration  shows  the  jig  designed  for  this  pur- 
pose. The  frame  .1  Is  a  cast-iron  block  of  convfiili-nt  si»e.  In 
which  the  hole  Is  cenlrally  located  and  bored  to  exactly  the 
right  size  to  fit  the  borlng-har.  The  cutter  H — which  Is  to 
be  drilled  ready  for  a.tsembling  In  the  bnrlng-bnr-  Is  held  In 
place  In  the  jig  by  two  nillHler-head  screws  f.  In  Ibis  way, 
the  cutter  Is  made  to  locate  the  borlng-har  In  the  proper 
longitudinal  position  In  th>-  jig.  The  hole  Is  then  drilled  and 
reamed  through  the  borlngbar  and  cutter  to  receive  the 
tapered  pin  which  Is  employed  to  hold  the  cutter  In  place  In 


the  bar.     With  this  jig  it  has  been  possible  to  secure  absolute 
interchangeability  of  boring-bars  and  cutters. 

Hamilton,  Ont.,  Canada.  James  Hamilton 


MILLING  FIXTURE   FOR   SPLITTING 
CYLINDRICAL   WORK 

The  milling  fixture  illustrated  in  Fig.  1  was  designed  to 
provide  a  rapid  means  of  splitting  cylindrical  steel  pieces  of 
the  form  shown  in  Fig.  2.  Referring  to  the  illustration,  it 
will  be  seen  that  provision  is  made  for  splitting  four  pieces 
at  a  time,  but  the  same  form  of  fixture  could  be  employed  for 
splitting  various  numbers  of  pieces.  The  maximum  number 
will,  of  course,  depend  upon  their  sizes  and  the  capacity  of 
the  milling  machine  on  which  the  fixture  is  used.  Referring 
to  Fig.  1,  it  will  be  seen  that  the  fixture  consists  of  a  cast- 
iron  base  which  has  steel  strips  A  inserted  In  it.  The  pur- 
pose of  these  strips  will  be  evident  by  reference  to  the  dia- 
gram of  the  first  and  second  operations  shown  at  the  right- 
hand  side  of  Fig.  2.  Here  it  will  be  seen  that  the  cutter  Is 
fed  a  little  more  than  half  way  through  the  work,  after  which 
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Fig.    1.      MilUng    Fixture   for   Rapid    Production 
Cylindrical    Work 


splitting 


the  work  is  turned  over  to  enable  the  milled  slot  to  be  dropped 
over  the  steel  insert  in  the  base  of  the  fixture.  This  locates 
the  work  in  position  for  the  second  operation  which  finishes 
splitting  the  work  into  two  equal  parts. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  steel  back  plate 
Ii  is  made  separate  from  the  base  to  which  It  is  secured  by 
two  cap-screws.  The  steel  clamping  plate  C  is  provided  with 
slots  so  that  it  can  easily  be  lifted  off  the  cap-screws  which 
secure  it  to  the  base  of  the  fixture,  to  provide  for  brushing  out 
the  chips;  and  this  also  facilitates  the  removal  of  finished 
work  and  the  setting  up  of  fresh  blanks.  The  cap-screws 
which  secure  the  plate  to  the  base  of  the  fixture  should  be 
screwed  in  just  far  enough  to  give  sufficient  clearance  to  en- 
able the  plate  to  be  removed  easily  when  the  clamping  screws 
D  are  loosened.  When  the  work  to  be  split  is  placed  in  the 
fixture,  the  screw  K  is  tightened  up  just  enough  so  that  the 
pieces  rest  snugly  against  each  other,  and  the  cutters  should 
be  set  to  run  S/Ui  inch  below  the  center  line  of  the  work,  so 
that  they  do  not  have  to  be  adjusted  to  complete  splitting  the 
work  nil  I  he  second  operation 

Toledo,  Ohio.  William  H.  Woi.toano 
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CAM  INSPECTION   FIXTURE 

In  gas  engine  factories,  automobile  plants,  and  other  estab- 
lishments using  large  quantities  of  cams,  accurate  inspection 
offers  a  very  difficult  problem  owing  to  the  length  of  time 
that  is  required  to  measure  up  the  cams  by  hand.  The  device 
shown  in  the  accompanying  illustration  performs  this  opera- 
tion with  accuracy  and  great  rapidity.  It  consists  of  a 
pivoted  arm  A  that  is  raised  or  lowered  by  the  thrust  of  the 
cam  which  is  being  tested,  and  held  in  contact  with  the  cam 
by  a  helical  spring.  The  cam  is  carried  on  the  shaft  B  which 
is  provided  with  a  key  C,  the  cam  being  slowly  rotated  by 
means  of  a  small  motor  located  behind  the  slate  base  to  which 
the  entire  mechanism  is  fastened. 

Connection  is  made  with  an  electric  battery  in  such  a  man- 
ner that  when  the  cam  raises  and  lowers  the  arm  A  it  closes 
electric  circuits  by  making  contact  with  the  adjusting  screws 

D,  E,  F  and  G.  If  the  throw  of  the  cam  is  too  slight,  no  con- 
tact will  be  made  with  either  of  the  adjusting  screws  D  and 

E.  If  the  throw  is  that  desired,  contact  will  be  made  with 
the  screw  D  and  the  green  electric  lamp  on  the  top  of  the 
board  will  flash;  if  the  throw  is  too  great,  contact  will  be 
made  with  both  the  screws  D  and  E  and  result  in  flashing 


Fig.    1,     Cam    Testing    Fixture:    Heavy    Broken    Lines    indicate 
Concealed    Wiring 

both  the  green  and  red  lamps.  In  the  same  manner,  the 
lamps  at  the  bottom  of  the  board  are  flashed;  if  the  diameter 
of  the  cam  is  too  great,  neither  light  flashes;  if  correct  the 
green  light  shows,  and  if  too  small  both  the  green  and  the 
red  lights  show.  Fig.  2  shows  a  detail  view  of  the  contact 
screws.  This  testing  device  is  adjusted  by  a  master  cam 
which  has  been  carefully  measured  by  hand  and  found  to  be 
perfect.  By  the  use  of  this  device  the  number  of  cams  that 
an  inspector  can  test  is  increased  about  fifteen  times. 
Houston,  Tex.  F.  B.  Hats 


A   FLEXIBLE   SHAFT   COUPLING 

A  flexible  coupling  for  use  on  the  driving  shaft  of  a  motor 
boat,  and  for  similar  classes  of  service  where  the  alignment 
is  likely  to  vary,  is  illustrated  herewith.  Where  this  coupling 
is  used  the  variation  of  the  alignment  of  the  two  parts  of  the 
shaft  must  be  small,  as  the  coupling  is  not  in  any  sense 
adapted  to  replace  a  universal  joint,  its  function  being  merely 
to  compensate  for  slight  errors  in  alignment  of  the  shaft  due 
to  bending,  etc.    It  will  be  seen  that  this  coupling  differs  from 


Flexible   Shaft   Coupling  for   correcting   Slight  Errors  in   Alignment 

the  ordinary  type  of  flanged  coupling  in  that  a  steel  ball  is 
placed  between  the  ends  of  the  shafts,  which  are  drilled  in 
such  a  way  that  less  than  half  of  the  ball  drops  into  each  hole. 
As  a  result,  the  two  coupling  members  are  slightly  separated 
and  the  bolts  may  be  tightened  up  as  required  by  various 
errors  of  alignment.  Varying  the  depth  of  the  holes  drilled 
in  the  ends  of  the  shafts,  and  the  diameter  of  the  ball,  will 
determine  the  error  in  alignment  that  can  be  compensated  for. 
In  assembling  the  coupling,  the  flanges  are  first  put  on  the 
shaft  as  usual;  then  the  two  flanges  are  brought  together 
with  the  ball  in  place  and  secured  by  bolts  in  the  manner 
shown.  Rubber  washers  are  placed  under  the  nuts  and  these 
washers  are  compressed  and  expanded  as  the  shaft  rotates. 
Owego,  N.  Y.  Sidney  K.  Eastwood 


CUTTING  COARSE  THREADS  ON  A 
STANDARD  LATHE 

It  was  required  to  reflnish  a  double  threaded  worm  with  a 
lead  of  7  inches,  and  former  attempts  to  do  this  on  the  mill- 
ing machine  had  not  produced  a  satisfactory  surface  on  the 
work.  As  a  result,  we  decided  to  try  to  handle  this  job  on 
a  lathe  and  eventually  selected  a  standard  16-inch  machine 
for  this  purpose  which   was  rigged  up  as  shown   in   the  ac- 


Fig.    2.     Detail   of    Contact    Screws 


companying  illustration.  The  power  was  applied  directly  to 
the  lead-screw,  from  which  it  was  transmitted  to  the  arbor 
on  which  the  work  was  supported  by  means  of  gearing  and 
a  special  shaft  A.  The  spindle  of  the  lathe  was  locked  to  pre- 
vent it  from  rotating,  and  it  carried  a  large  faceplate  in  the 
usual  way. 

The  necessary  gearing  for  driving  the  arbor  was  attached 
to  the  faceplate.  For  this  purpose,  an  intermediate  stud 
taken  from  the  quadrant  of  another  lathe  was  secured  in  one 
of  the  faceplate  slots  arid  the  first  gear  B  placed  on  this  stud 
had  90  teeth,  while  the  second  gear  C  had  24  teeth.  A  96- 
tooth  gear  D  taken  from  the  change  gears  was  fitted  to  the 
end  of  the  arbor,  the  arbor  being  allowed  to  project  slightly 
through  the  gear  to  bring  the  latter  into  line  with  the  24- 
tooth  gear  or  stud.  .The  arbor  was  driven  by  a  dog  so  ar- 
ranged that  the  end  of  the  bent  tail  would  pass  through  the 
spokes  of  the  gear  D,  care  being  taken  that  the  tail  of  the  dog 
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did  not  extend  too  far  beyond  the  spokes  of  the  96-tooth  gear. 

Connection  was  made  between  this  set  of  gears  and  the 
regular  change  gears  of  the  lathe  by  means  of  a  piece  of 
1-inch  cold-rolled  shafting  A  which  was  held  in  place  by  pass- 
ing through  holes  drilled  near  the  ends  of  two  iron  straps  E 
made  of  2  by  H:  inch  stock;  these  were  clamped  to  each  end 
of  the  headstock  by  means  of  long  bolts  reaching  from  one 
strap  to  the  other.  A  30-tooth  gear  F  was  used  on  the  face- 
plate end  of  the  temporary  shaft  and  an  84-tooth  gear  O  on 
the  opposite  end,  these  gears  being  obtained  from  the  change 
gear  set.  The  84-tooth  gear  was  arranged  to  mesh  with  the 
gears  on  the  quadrant,  while  the  30-tooth  gear  was  brought 
into  mesh  with  the  90-tooth  gear  B  carried  on  the  faceplate. 
As  the  shaft  had  to  transmit  only  a  little  power,  a  single  pin 
was  used  for  driving  each  gear,  the  pin  being  simply  driven 
into  the  shaft  and  filed  off  to  serve  as  a  key. 

Washers  were  placed  between  the  84-tooth  gear  and  the 
left-hand  strap  E  which  forms  one  of  the  shaft  bearings,  a 
cotter  pin  at  the  right-hand  side  of  this  bearing  acting  in 
conjunction  with  another  cotter  pin  at  the  left  of  the  84-tooth 
gear  to  effectually  prevent  endwise  motion  of  the  shaft.  The 
30-tooth  gear  on  the  faceplate  end  of  the  shaft  had  a  cotter 
pin  on  each  side  of  it.    A  24-tooth  gear  H  was  put  on  the  lead- 

24       30       24 
screw,  making  the  ratio  of  the  train  of  gears  —  X  —  X  —  = 

84       90       96 
1 

— .    Then  with  the  lead-screw  having  six  threads  per  inch,  the 
42 

required   lead   of   7   inches   was   obtained   for   the   work   that 
was  to  be  refinished. 

Power  was  applied  to  the  lead-screw  by  throwing  in  the 
regular  slip  gear,  connecting  the  lead-screw  to  the  feed  cone. 
The  feed  cone  was  brought  into  line  with  the  large  step  of  the 
main  driving  cone  on  the  overhead  countershaft  by  sliding 
the  lathe  endwise  on  the  floor,  and  when  connected  up  it  was 
found  that  a  1-inch  belt  provided  ample  power.  The  length 
of  the  worm  to  be  finished  was  8Vi  inches  and  the  carriage 
was  set  to  travel  10 '-i  inches,  after  which  the  lathe  was 
stopped  and  the  carriage  returned  by  hand.  This  brought 
alternate  threads  on  the  worm  into  position  to  be  cut.  The 
feed  of  the  cutting  tool  was  obtained  by  using  the  compound 
rest  which  was  set  to  afford  the  desired  angle  on  the  sides 
of  the  worm  thread. 

Scran  ton.  Pa.  Lcther  C.  Scott 


DEVELOPING   A  NEW  MACHINE 

In  looking  over  the  March  number  of  .M,\riii.\KHY,  my  at- 
tention was  caught  by  James  Dangerfield's  article  entitled 
"Developing  a  Typewriter."  With  the  amount  of  informa- 
tion given  in  this  article  it  is  difficult  to  form  a  reliable 
opinion,  but  my  experience  in  the  development  of  new  ma- 
chines leads  me  to  believe  that  $1400  was  excessive  for 
the  amount  of  work  that  had  to  be  done,  as  the  "cut  and  try" 
method  of  development  is  quite  likely  to  be;  and  the  results 
obtained  are  almost  sure  to  be  less  satisfactory  than  the  work 
done  by  the  experienced  designer  who  has  the  cooperation  of 
the  other  members  of  the  staff  of  the  machine  building  factory. 

It  has  been  my  privilege  to  assist  in  the  development  of 
numerous  Inventions,  including  some  of  my  own,  and  this 
experience  has  strengthened  my  opinion  that  a  systematic 
method  of  designing  is  the  best  possible  plan  to  follow  in  ma- 
chine development.  The  following  Is  a  case  in  point.  An 
exceptionally  clever  mechanic  conceived  a  general  idea  for 
a  new  article  of  commercial  value,  but  realizing  that  its  suc- 
cess depended  upon  a  low  selling  price  he  set  about  the  de- 
velopment of  an  automatic  machine  for  use  in  ll.i  manu- 
facture. Now  the  building  of  this  automatic  machine  was 
purely  a  designing  proposition  which  required  no  inventive 
ability;  but  although  this  was  the  case  the  mechanic  spent 
all  of  his  spare  time  during  four  years,  and  all  the  money  he 
could  save.  In  building  the  model.  To  show  how  this  loss  of 
time  occurre<I  It  may  be  mentioned  that  there  were  fourteen 
cams  on  the  machine  and  the  mechanic  had  cut  each  of  these 
out  of  a  block  of  hard  wood  and  then  used  the  wooden  cam 
as  a  pattern. 


While  on  the  subject  of  cams  the  writer  recalls  a  case  in 
which  he  was  engaged  to  redesign  a  machine  in  which  a 
number  of  cams  were  used.  In  doing  this  work  an  operation 
sheet  was  made,  from  which  all  the  cams  were  laid  out  in 
the  proper  relation  of  the  keyways.  The  superintendent  of 
the  shop  in  which  this  machine  was  made  was  one  of  the  old 
school  of  mechanics  who  had  to  fit  everything  in  order  to  be 
sure  that  it  was  right,  and  he  flatly  refused  to  "spoil"  all  of 
these  cams  by  keyseating  them  before  they  were  properly 
timed  on  the  shaft.  It  was  finally  necessary  to  go  to  the 
general  manager  before  the  superintendent  could  be  Induced 
to  follow  instructions;  but  when  he  was  finally  won  over  and 
the  work  was  done  it  is  needless  to  say  that  the  results  were 
entirely  satisfactory. 

In  machine  developments,  above  all  things,  it  is  impracti- 
cal to  follow  any  one  general  rule;  but  there  are  certain 
principles  which  may  be  generally  applied  with  satisfactory 
results.  These  may  be  briefly  outlined  as  follows:  First,  be 
sure  there  is  a  market  for  the  product  or  that  a  market  can 
be  developed  after  it  has  been  perfected.  Second,  procure  the 
services  of  a  high-grade  machine  designer  or  of  a  machine 
development  organization  of  recognized  ability  to  perfect  the 
idea.  Third,  build  a  model  and  try  it  out  under  the  most 
adverse  working  conditions;  and  while  conducting  this  part 
of  the  work  note  all  possible  points  of  weakness  in  the  con- 
struction or  method  of  operation.  Fourth,  redesign  the  ma- 
chine with  a  view  of  overcoming  all  points  of  weakness  which 
have  been  discovered,  paying  particular  attention  to  all  points 
which  will  affect  the  cost  of  the  finished  machine  when  it 
is  made  on  a  manufacturing  basis.  Fifth,  build  a  second 
model  and  put  it  to  work  under  actual  conditions  for  at  least 
six  months. 

If  at  the  end  of  this  trial  period  the  machine  has  demon- 
strated that  it  is  of  practical  value,  the  time  is  ripe  to  con- 
sider the  design  of  tools  and  the  development  of  the  methods 
for  manufacturing  the  machine  for  the  market.  An  inventor 
should  rarely,  it  ever,  be  allowed  to  pass  on  the  practical 
value  of  a  machine  or  have  a  voice  in  the  selection  of  methods 
of  manufacture,  as  he  will  quite  naturally  cling  to  certain  re- 
finements which  are  of  no  practical  value,  and  which  add  to 
the  cost  of  the  finished  machine.  To  be  at  all  sure  of  success, 
the  best  plan  is  to  work  slowly,  to  endeavor  to  profit  by  the 
other  fellow's  mistakes,  and  to  keep  "everlastingly"  at  it. 
always  bearing  in  mind  that  paper,  pencils  and  erasers  are 
far  cheaper  than  metal  and  machine  work. 

Woonsocket,  R.  I.  Wiu.iam  C.  Glass 


FIXTURE    FOR    MACHINING    MOVING- 
PICTURE   MACHINE   CROSS-PINS 

The  piece  shown  in  Fig.  1  is  known  as  a  "cross-pin"  and  is 
used  on  a  moving-pictui%  machine  to  carry  the  sprocket  that 
moves  the  film  past  the  aperture  plate.  The  cross-pin  is  in- 
dexed through  an  angle  of  90  degrees  sixteen  times  per 
second  by  means  of  a  cam  which  engages  the  short  pins;  and 
owing  to  the  severity  of  the  service  it  was  found  that  the 
shaft,  head  and  pins  had  to  be  made  in  a  single  piece.  The 
location  of  the  projecting  pins  has  to  be  extremely  accurate 
because  the  picture  is  magnified  250  times  and  sixteen  pic- 
tures are  shown  per  second.  The  light  is  shut  off  betwi-en 
each  picture,  and  if  an  error  occurred  in  the  spacing  of  the 
pins  it  is  evident  that  the  succeeding  pictures  would  not  be 
shown  in  the  same  location  on  the  screen.  As  the  error 
would  be  magnified  250  times,  an  error  of  0.001  inch  in  the 
pins  would  cause  the  pictures  on  the  screen  to  jump  through 
',i   Inch,  which  would  be  excessively  trying  to  the  eyes. 

According  to  the  original  method  of  production,  ten  machin- 
ing operations  were  involved  in  flni.<<hing  the  cross-pins.  This 
method  had  several  bad  features,  and  as  the  demand  for  mov- 
ing-picture machines  increase<l  it  became  imperative  to  de- 
velop a  more  efficient  method  of  producing  these  parts. 
Several  ideas  were  tried  out  which  finally  resulted  tn  the  de- 
velopment of  the  fixture  illustrated  In  Fig.  2.  The  following 
operations  are  involved  In  finishing  one  of  the  cross-pins: 
flrxt.  the  work  is  set  up  in  the  fixture  and  the  tall  end  of 
the  work  is  faced  and  centered  on  the  drill  press,  after  which 
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It  was  found  that  this  fixture  reduced  the  cost  of  producing 
these  parts  40  per  cent,  and  the  saving  effected  in  machining 
the  first  three  hundred  pieces  paid  for  the  new  tools. 

Caldwell,  X.  J.  Habby  G.  Thateb 


Fig.    1.     One   of  the  Moving-picture   Machine   Cross-pins   to   be   milled 

the  head  end  of  the  work  is  faced  and  centered  with  the  lid  B 
of  the  fixture  in  the  working  position;  the  lid  B  is  then 
swung  back  and  the  lid  A  raised  into  the  operating  position, 
to  allow  the  four  pins  to  be  finished  with  a  hollow  mill; 
second,  the  shaft  is  turned  to  0.008  inch  over  size  on  an  en- 
gine lathe;  third,  the  hack  of  the  head  and  shoulder  are 
faced  on  the  lathe;  fourth,  the  sides  of  the  head  are  milled  to 
the  required  shape;  fifth,  the  head  and  pins  are  hardened; 
sixth,  the  shaft  is  ground  to  size;  seventh,  the  pins  are 
ground  to  size,  a  special  eccentric  fixture  being  used. 

The  double  lid  A  and  B  provided  for  the  fixture  was  necessi- 
tated by  the  fact  that  the  five  bushings  which  are  necessary 
could  not  be  carried  in  a  single  lid  owing  to  the  manner  in 
which  their  centers  are  spaced.  Using  this  fixture,  the  rough 
forging  is  set  up  and  the  pins  are  hollow-milled  while  the 
shaft  has  all  of  its  original  strength,  thus  eliminating  any 
tendency  to  spring  the  work  during  the  milling  operation. 
Since  the  finished  shaft  is  only  0.3125  inch  in  diameter,  hav- 
ing an  extra  1/16  inch  of  metal  present  while  the  pins  are 
being  milled  is  of  considerable  importance  in  assisting  the 
shaft  to  support  the  strain  of  the  cut.  A  knurl-headed  plug 
was  made  to  fit  freely  in  the  bushing  in  the  lid  B,  and  a  slot 
just  large  enough  to  receive  the  cross-pin  was  milled  in  the 
end  of  this  plug  central  with  its  diameter,  in  order  to  enable 
the  rough  forging  to  be  located  in  the  fixture  before  the 
clamp  F  is  tightened. 

Holders  were  made  to  fit  the  bushings  C  and  D  to  hold  an 
ordinary  combination  center  drill  and  reamer.  The  center 
drill  was  ground  off  rather  short  to  avoid  the  chance  of 
breakage.  Special  facing  mills  were  made  to  fit  the  bush- 
ings, and  as  the  centering  was  done  first  the  mills  did  not 
have  to  cut  right  to  the  center.  Suitable  hollow  mills  were 
also  made  for  finishing  the  pins,  these  mills  entering  the 
bushings  in  the  lid  A.  All  of  the  tools  were  provided  with 
adjustable  stop-collars  which  make  contact  with  the  bushing 
heads.  Great  care  was  taken  to  have  the  bushings  and  V- 
blocks  properly  located.  The  clamping  device  F  afforded  a 
rigid  method  of  securing  the  work  without  permitting  any 
tendency  toward  twisting  or  slipping.  Two  fiat  springs  E 
hold   the   lids   when   they   are   swung  down   out  of  the   way. 


THE   PITCHOMETER  AND   ITS  USE 

The  accompanying  illustration  shows  a  novel  and  con- 
venient device  for  measuring  the  exact  pitch  of  propeller 
blades.  This  device  is  a  refinement  of  many  crude  fixtures 
made  by  different  foremen  of  the  machinery  division  of  the 
Boston  Navy  Yard,  and  it  has  proved  very  useful  in  con- 
nection with  the  machining  of  built-up  propellers,  as  it  is  a 
simple  matter  to  establish  the  center  line  of  the  blade, 
as  well  as  the  shaft  line.  It  will  be  noticed  that  the  illus- 
tration shows  a  single  blade  set  up  under  the  arm  and  ad- 
justed to  the  required  pitch.  Having  the  blade  set  up  to  the 
required  pitch,  the  steel  square  is  placed  on  the  platen  and  a 
line  erected  through  the  center  of  the  palm,  which  will  be 
used  for  establishing  the  lay-out  for  the  bolt  holes  as  well  as 
for  setting  up  in  case  the  blades  are  to  be  planed. 

The  general  construction  of  this  pitchometer  is  as  follows: 
The  tube  A  is  about  5  inches  in  diameter  with  walls  %  inch 
thick,  the  bottom  end  being  turned  tapering  and  fitted   into 


Fig,   2.     Fixture  and  Detail  Views  of  Lids  A  and  B  and  CUmp  F 


Method  of  using  Propeller  Fitchometer 

the  cast-iron  base.  The  tube  is  threaded  and  has  a  nut 
fitted  at  the  bottom  for  the  purpose  of  removing  the 
tube  from  the  base.  The  tube  shown  in  the  illustration  is 
about  8  feet  long.  The  light  cast-iron  bracket  B  is  machined 
to  revolve  snugly  on  the  post  A.  Attached  to  this  bracket  is 
a  light  T-iron  G  and  its  supporting  bar  D.  The  part  E  is  a. 
light  cast-iron  head  that  slides  freely  on  the  bar  C  and  car- 
ries a  hard-wood  T-bar  F.  Secured  to  the  bar  F  is  a 
36-inch  scale  on  which  the  reading  can  be  taken  from  a 
pointer  shown  in  the  center  of  the  head  E.  It  will  be  noted 
that  the  T-bar  C  is  graduated,  the  graduations  reading  out 
from  the  center  of  the  post.  A  light  cast-iron  fixture  G  is  se- 
cured to  the  bracket  B,  the  end  of  which  carries  a  pointer. 
This  pointer  can  be  notched  into  the  graduations  on  the 
quadrant  H;  the  quadrant  H  is  secured  to  the  post  A  and  its 
upper  surface  is  graduated  from  0  to  45  degrees  each  way 
from  its  center. 

When  testing  the  pitch  of  solid  propellers  the  post  is  sim- 
ply removed  from  its  base  and  the  hub  of  the  propeller 
placed  on  the  base,  after  which  the  post  is  inserted.  The 
operation  of  measuring  the  pitch  of  a  propeller  is  as  follows: 
Place  the  slide  E  at  the  required  diameter  and  then  set  the 
quadrant  graduations  at  0.  See  that  the  pointer  rests  on  the 
blade  surface  and  note  the  measurement  on  the  scale;  then 
swing  the  arm  through  15  degrees,  drop  the  pointer  until  It 
comes  in  contact  with  the  surface  of  the  blade,  and  the  read- 
ing may  be  taken  from  the  scale.  For  instance,  say  you  find 
the  drop  is  8  inches  in  15  degrees;  by  dividing  360  degrees  by 
15,  you  will  find  24,  and  multiplying  8  by  24  gives  192  inches 
or  16  feet  as  the  pitch. 

Somerville,  Mass.  N.  I.  Mosheb 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING     LABOR     AND    MATERIALS 


AN  EFFICIENT  ERASING   KNIFE 

The  draftsman  or  tracer  who  wishes  to  protluce  work  of 
neat  appearance   will  avoid  making   ink   erasures   as   far  as 

possible.  But  al- 
though he  may  be 
careful  in  making 
his  tracings,  there 
will  always  be  a  few 
places  where  a  line 
extends  slightly  be- 

£T«ainr  Knife  made  from  Safety  Ra2or  Blade  yond  its  Connect- 
ing line  or  where  the  arc  of  a  circle  is  not  exactly  tangent 
to  a  straight  line.  In  such  cases,  the  use  of  a  coarse  ink 
eraser  will  not  only  mar  the  drawing,  but  it  will  frequently 
necessitate  patching  the  tracing  at  the  point  where  the 
erasure  was  made. 

Where  there  is  not  too  much  ink  to  be  removed,  it  is  best 
to  scrape  the  ink  off  before  starting  to  use  a  rubber.  This 
can  be  done  with  a  pocket  knife  if  it  is  kept  very  sharp,  but 
I  have  obtained  much  better  results  by  the  use  of  a  discarded 
safety  razor  blade.  With  a  pocket  knife  or  other  instrument 
which  has  not  an  exceedingly  keen  edge,  it  is  difficult  to 
remove  the  ink  without  scratching  into  the  cloth.  But  with 
the  safety  razor  blade,  the  coating  of  ink  can  be  scraped  oft 
without  damaging  the  cloth  in  any  way.  The  four  corners  of 
a  double  edge  blade  can  be  used  for  a  long  time  and  the 
blade  can  be  fastened  into  a  holder  to  protect  the  fingers. 
McKees  Rocks,  Pa.  A.  H.  Anger 

LAMP  CORD  ADJUSTER 
The  accompanying  illustration  shows  an  inexpensive  form 
of  lamp  cord  adjuster  for  use  in  regulating  the  position  of 
an  electric  light  over  the  drafting  table,  a  machine  tool  or 


Vtf  of   a   Window   Shade    Roller   ai  a   Lamp  Cord   Adjuster 

any  other  location  where  good  lighting  la  essfutiiil.  This 
consists  of  on  ortlinury  wlndow-ahadc  roller,  cut  us  short  as 
the  spring  will  allow  and  fastened  to  the  ceiling  or  any  other 
convenient  support.  One  end  of  a  strong  cord  Is  attached 
to  the  lamp  wire  and  the  other  end  to  the  roller.  Then  the 
lamp  can  be  adjusted  by  raising  or  lowering  It  the  same  aa 
a  window  shade.  Some  forms  of  lamp  cord  adju.iters  have 
a  tendency  to  destroy  the  cord,  but  the  one  here  described 
has  no  destructive  effect  on  either  the  wires  or  Instnllatlon. 
South  NorwBlk,  Conn.  B.  J.  Erickson 


SPRING   CLAMP  FOR   THIN  WORK 

Possibly  some  readers  of  M.vchinery  who  occasionally  have 
to  do  a  surface  grinding  Job  without  the  aid  of  a  magnetic 
chuck  will  be  interested  in  this  description  of  a  spring  clamp 
which  we  use  for  work  that  is  too  thin  to  permit  of  the 
use  of  a  regular  clamp  or  too  large  for  the  vise.  The  work  is 
laid  loosely  between  two  strips  of  cold-rolled  steel  about 
V^  inch  wide  by  1/16  inch  thick.  The  ends  of  these  flat 
strips  which  come  next  to  the  work  are  supported  on  cross 
wires  laid  alongside  of  the  work;  and  the  opposite  ends  of 
the  strips  abut  against  blocks  which  are  bolted  down 
securely  to  the  table.  After  the  nuts  which  hold  the  strips 
have  been  tightened,  the  work  is  rapped  down  to  secure  a 
hearing  on  the  table,  after  which  the  cross  wires  are  pulled 


Chuck 


out  to  allow  the  strips  to  spring  down.  It  will  then  be  found 
that  the  work  is  held  firmly  in  place.  As  compared  with  any 
other  method  which  we  have  tried,  this  clamp  possesses  the 
advantage  of  being  simple  and  of  having  no  parts  which  are 
likely  to  be  accidentally  struck  by  the  wheel. 
Brooklyn,  N.  Y.  John  Huniti.nu 


A  USEFUL  FORM  OF  COUNTERBORE 
The  counterbore  shown  in  the  accompanying  Illustration 
is  one  that  has  been  successfully  used  in  our  shop  and  given 
less  trouble  than  any  other  type  that  we  have  tried.  The 
parts  of  this  counterbore  are  made  interchangeable  so  that 
it  is  possible  to  assemble  them  in  various  combinations.  The 
shank  A  of  the  cutter  fits  into  the  holder  B  with  the  end  of 
the  shank  bearing  against  the  shoulder  in  the  holder  which 
carries  the  thrust;  and  it  will  also  be  seen  that  the  neck  of 
the  shank  is  slightly  undercut  to  facilitate  grinding.  The 
comparatively  long  shank  of  this  counterbore  insures  perfect 
alignment,  and  yet  the  over-all  length  Is  only  about  2  inches, 
which  means  quite  a  saving  in  the  cost  of  tool  steel.  The 
teeth  of  the  cutter  have  a  rake  of  15  degrees  and  are  formed 
to  make  them  free-cutting  on  practically  any  material  and 
still  afford  the  necessary  strength  and  chip  space.  As  the 
cutter  is  ground,  the  pilot  C  can  be  taken  up  by  means  of  the 
nut  D  which  bears  against  the  back  of  the  cutler,  allowing 
the  threaded  end  of  the  pilot  to  enter  a  hole  In  the  holder. 
This  holder  or  driver  Is  made  of  mild  steel  carbonized  and 
hardened,  ami  carries  two  screw  pins  E  which  enter  cor- 
responding holes  in  the  shank  of  the  cutter.  These  pins  are 
of  ample  size  to  drive  the  cutter  and  are  hardened  to  prevent 
them  from  wearing.  Caleb  Youno 


A    Vteful   T;p«   of   Countrrtor* 


NE^W  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-'WORKING    MACHINERY    AND    TOOLS 


CURTIS  AUTOMATIC   SHRAPNEL- SHELL 
OUTTING-OFF    MACHINE 

The  features  of  this  machine  are  that  the  cutters  are  led 
in  and  returned  automatically,  the  operator  merely  being  re- 
quired to  place  the  rough  forgings  in  the  machine  and  remove 
the  trimmed  shells.  The  cutter  head  carries  four  cutters 
which  work  simultaneously,  and  enable  a  high  cutting  speed 
to  be  employed.  As  the  cutter  head  rotates  and  the  heavy 
work  remains  stationary,  the  consumption  of  power  is  reduced 
to  a  minimum.  One  operator  can  attend  to  three  machines, 
each  of  which  has  a  capacity  for  trimming  from  forty  to 
sixty  shells  per  hour. 

Those  manufacturers  who  are  working  on  orders  for 
shrapnel  shells  find  high-speed  production  of  more  than  usual 
importance,  due  to  the  fact  that  most  of  the  contracts  call 
for  the  delivery  of  large  numbers  of  shells  at  frequent  speci- 
fied intervals.  As  a  result,  machines  which  are  to  give  satis- 
factory service  must  turn  out  the  work  with  the  greatest 
possibile  rapidity.  Shrapnel  manufacturers  who  are  making 
shells  by  the  forging  process  will  find  that  this  point  has 
been  particularly  well  provided  for  in  the  automatic  cutting- 
off  machine  which  has  been  placed  on  the  market  by  the 
Curtis  &  Curtis  Co.,  8  Garden  St.,  Bridgeport,  Conn.  With 
this  machine,  the  work  of  cutting  off  the  rough  edges  of  the 
forged  shells  to  reduce  them  to  standard  length  can  be  done 
very  quickly. 

Front  and  rear  views  of  the  Curtis  cutting-otf  machine  are 
shown  in  Figs.  1  and  2.  In  the  operation  of  this  machine 
the  workman  is  merely  required  to  place  the  rough  forging 
in  the  vise  and  tighten  the  movable  jaw  by  means  of  a 
capstan  wheel  at  the  top  of  the  machine.  The  feeding  of 
the   cutters   into   the   work   is   automatically   controlled   by   a 


continuous  cam,  which  feeds  them  in  at  a  uniform  speed, 
and  returns  them  at  high  speed  after  the  cut  has  been  com- 
pleted. The  cutters  then  start  at  once  on  their  next  stroke 
without  requiring  the  machine  to  be  stopped.  The  cam  em- 
ployed for  this  purpose  is  shown  in  Fig.  3.  The  maximum 
travel  of  the  cutters  is  %  inch,  which  provides  plenty  of  time 
in  which  to  put  in  and  take  out  the  work,  and  compensates 
for  irregularities  in  the  thickness  of  the  rough  shrapnel 
shell  forgings.  A  stop-bar  A  carried  by  the  bracket  shown 
in  Fig.  1,  locates  the  shell  ready  to  be  trimmed  down  to  the 
required  length.  This  stop-bar  extends  back  through  the 
vise  and  comes  up  against  the  inside  of  the  base  of  the  shell 
to  locate  it  for  cutting  off.  The  rough  shells  can  be  delivered 
down  an  inclined  chute  to  the  machine,  so  that  the  attendant 
does  not  have  to  leave  the  operating  position  at  any  time. 
In  these  machines,  the  principle  of  rotating  the  light  cutter 
head  around  the  heavy  work  has  been  adopted,  rather  than 
rotating  the  heavy  work  inside  of  the  cutter  head.  This  is 
the  means  of  reducing  the  amount  of  power  required  to  drive 
the  machine  to  a  minimum.  The  cutter  head  is  driven  by  a 
gear  meshing  with  a  pinion  on  the  driving  shaft  B,  and  a 
second  pinion  carried  on  the  outer  end  of  the  same  shaft 
engages  with  gear  teeth  cut  in  the  periphery  of  the  feed  cam. 
The  ratio  of  these  gears  is  such  that  the  feed  cam  runs 
slightly  faster  than  the  cutter  head,  thus  providing  the 
necessary  relative  motion  to  permit  the  cam  to  feed  the 
cutters  into  the  work,  and  return  them  at  high  speed,  in  the 
manner  which  has  already  been  described.  This  cam  mech- 
anism is  a  patented  construction.  The  cutters  are  arranged 
in  two  pairs,  one  pair  being  pointed  and  the  other  square, 
in     order     to    break     up     the     chips     and     enable     them    to 
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Fig.    3. 


C&m  that  controls  Contuiuous  Feed, 
cbich    a    Patent  has  been  panted 


clear   easily.     This   is   in   accordance   with   the   best   practice 
of  designing  tools  for  cutting-ofT  machines. 

It  requires  1M>  minute  for  the  cam  to  feed  the  cutters 
in  to  the  end  of  their  stroke  and  return  them  to  the  start- 
ing position.  Of  this  time,  forty  seconds  is  required  for 
making  the  cut,  leaving  fifty  seconds  for  the  operator  to 
remove  the  trimmed  shell  from  the  vise  and  replace  it  by 
a  fresh  forging.  This  is  more  time  than  is  actually  re- 
quired, a  liberal  allowance  having  been  made  so  that  one 
operator  will  have  plenty  of  time  when  operating  more  than 
one  machine.  The  pinion  which  meshes  with  the  gear  that 
drives  the  feed  cam  Is  provided  with  a  clutch  shown  at  G 
in  Fig.  5,  so  that  the  machine  may  be  set  to  complete  its 
cutting  stroke  at  any  desired  time,  relative  to  the  time  at 
which  other  machines  In  the  same  battery  complete  their 
cutting  strokes.  It  has  been  mentioned  that  one  operator 
can  attend  to  a  battery  of  three  machines,  and  the  provision 
of  this  clutch  for  synchronizing  the  machines  is  to  enable  the 
cutting  strokes  to  be  completed  in  rotation,  so  that  the 
operator  can  move  from  machine  to  machine  and  replace  the 
trimmed  shells  with  fresh  forgings, 
as  fast  as  they  are  required.  In  this 
way,  both  the  machines  and  the 
operator  are  kept  constantly  em- 
ployed. 

The  speed  of  the  machine  is 
limited  only  by  the  rate  at  which 
the  high-speed  steel  cutters  can  be 
run  without  requiring  an  excessive 
amount  of  regrinding.  Machines 
can  be  built  to  provide  any  speed  or 
feed  which  Is  required,  but  unless 
otherwise  specified  they  will  be  de- 
signed for  a  cutting  speed  of  20  feet 
per  minute,  and  timed  to  cut  off  a 
."S'i-inch  shrapnel  shell  forging  in 
forty  seconds,  giving  a  capacity  of 
from  forty  to  sixty  shells  per  hour. 
Referring  again  to  Fig.  3,  which 
shows  the  cam  for  feeding  the 
cutlers  In  to  the  work,  it  will  bo 
."teen  that  there  is  a  groove  7)  In  the 
cam  that  rcceive.s  a  pin  //,  Fig.  4, 
on  each  of  the  cutter  holders,  to 
provide  for  holding  them  In  con- 
tact with  (he  cam  surface.  It  will 
also  be  noticed  that  there  Is  a  trann- 
verso  groove  A,"  which  enables  the 
pins  to  leave  the  retaining  groove. 
Thin  is  provided  for  the  purpose  of 
removing  the  cutters  from  the 
cutter  head  when  they  need  sharpen- 
ing. For  this  purpose  the  faceplate 
of  the  machine  has  four  graduation!) 
spaced  90  degrees  apart.  When  one 
of  these  graduations  is  brnughl 
Into     coincidence     with     the     Index 


Fig.    4.     Cutters  removed  from  Head  to  show  Adjusting  and  Clampinf 
Screws;  one  Pair  of  Cutters  is  Sharp  and  the  other   Square 

mark  on  the  cutter  head,  it  means  that  the  groove  in 
the  cam  is  in  such  a  position  that  one  of  the  cutters  can 
be   removed. 

The  four  cutters  are  shown  in  detail  in  Fig.  4.  It  will  be 
seen  that  holders  are  provided  for  carrying  high-speed  steel 
blades.  As  the  blades  are  ground  it  will  be  evident  that 
compensation  must  be  made  for  the  amount  of  metal  which 
has  been  removed.  This  is  done  by  first  loosening  a  binding 
screw  F  in  the  holder  and  then  screwing  in  the  backing-up 
screw  at  G  to  bring  the  cutter  into  the  required  position. 
After  this  has  been  done,  the  binding  screw  F  is  re-tightened 
to  secure  the  cutter  In  place  in  the  holder.  The  regular 
equipment  of  the  machine  includes  a  countershaft,  oil  pump, 
and  one  set  of  adjusting  tools.  The  approximate  weight  Is 
1200  pounds,  and  the  floor  space  required  is  36  by  24  Inches. 
In  addition  to  its  application  in  cutting  off  shrapnel  shells, 
the  machine  is  adapted  for  working  on  all  classes  of  tubular 
stock;  and  when  cutting  such  material  it  can  work  at  a 
much  higher  speed. 


ri». 


NILES-BEMENT-POND   PRO- 
JECTILE  LATHES 

Thisc  arc  standard  yUcs-BcmrntPond  tools 
fitltd  with  special  attachments  to  adapt  them 
for  projectile  work.  The  machine  shown  in 
Fig.  1  is  a  26-inch  lathe  equipped  with  a  bor- 
inrj  tailstock  for  machining  high  eiplosive 
shells.  In  Fig.  2,  a  SOinch  lathe  is  shown 
•  fiuipped  with  an  attachment  for  cutting  the 
tnares  and  grooving  the  hand  seats  in  shells. 
I'ig.  .t  shoirs  a  .ffi-inch  lathe  with  the  boring 
linr  mounted  on  the  carriage  and  arranged  for 
baring  either  straight  or  taper  shells. 

The  standard  engine  lathe  can  be  made 
more  efficient  on  shell  work  when 
equipped  with  certain  special  attach- 
ments. These  attachments  can  be 
readily  removed  at  any  lime  and 
standard  parts  applied,  thus  making 
ll>e  machine  ready  for  any  regular 
engine  lathe  work.  The  Niles- 
Hemcnt-Pond  Co.,  lU  Uroadway, 
New  York  City,  Is  funiishlng  Its 
lathes  equipped  with  several  types 
of  attarluncnts  which  adapt  them 
for  high  production  of  duplicate 
work  In  the  finishiiig  of  shrapnel 
and  all  sizes  of  high  exiiloslvc  shells, 
both  of  the  solid  and  hollow  forged 
types. 

Borlnir  Tailstock 

Fig.  1  shows  a  26-Inch  double  back- 
geared  engine  lathe  e(i\ilpped  with 
a  boring  tailstock  for  boring  high 
explosive  shells,  either  from  the 
solid  bar.  or  where  the  shells  to  be 
bored  are  of  the  hollow  forged  type. 
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Fig.    1.     Niles-Bement-Pond  26-iiich  Double  Back-geared  Lathe  equipped  with   Boring   Tailstock   fo: 


chining  High   Explosive   Sheila 


With  the  exception  of  the  tailstock,  the  lathe  is  the  standard 
type  with  certain  improved  features  incorporated  in  the 
design.  The  boring  tailstock  and  support  can  be  readily  re- 
moved and  a  standard  tailstock  applied  for  regular  lathe 
work.  The  interior  contour  of  the  shell  is  obtained  by  the 
use  of  bottoming  and  forming  tools  built  to  suit  the  require- 
ments of  each  individual  job  that  is  handled. 

The  tailstock 
is  fitted  with  a 
square  forged 
steel  boring  ram 
which  has  power 
feed  transmitted 
by  a  shaft  geared 
to  the  driving 
works  and  run- 
ning along  the 
rear  of  the  bed. 
The  shaft  drives 
through  a  worm 
and  worm-wheel 
to  the  pinion  and 
rack  on  the  ram, 
which  gives  a 
smooth  positive 
motion.  Large 
pilot  wheels  are 
provided  for  hand 
traverse  of  the  ram  and  for  starting  and  stopping  the  feed. 
The  lathe  is  equipped  with  a  quick-change  gear  feed  mechan- 
ism. To  prevent  vibration  of  the  tools,  the  boring  ram  is 
provided  with  a  support  which  can  be  adjusted  along  the  bed 
to  a  position  near  the  work.  The  lathe  is  also  equipped  with 
a  standard  tool  carriage  for  turning  operations;  and  there 
is  also  a  steadyrest  for  supporting  either  a  pot  chuck  or  the 
shell  itself  as  the  case  may  be. 


Fig- 


Attachment  for  Straight  or  Taper  Boring 
Fig.  3  shows  a  36-inch  triple-geared  engine  lathe  equipped 
with  a  boring-bar  mounted  on  the  carriage  and  arranged  for 
either  straight  or  taper  boring  of  shells.  The  boring-bar  is 
carried  in  a  bearing  with  a  swiveling  base  mounted  in  the 
carriage.  Two  supports  are  provided  for  the  bar,  one  on 
each   side   of   the    carriage,   which    consist   of   a   bearing   for 

the  bar  mounted 
on  a  slide  which 
has  cross  adjust- 
ment on  a  sub- 
stantial base.  For 
taper  boring,  the 
support  near  the 
shell  is  shifted  to 
one  side  of  its 
central  position 
and  the  other  end 
support  shifted 
to  the  other  side 
of  its  central  po- 
sition. The  sup- 
port bearings 
have  means  of 
swiveling  through 
a  sufficient  range 
for  all  classes  of 
shells.  The  cen- 
tral bearing  of  the  bar  is  arranged  to  slide  in  and  out 
oh  the  carriage  with  the  bar.  The  bar  can  be  adjusted 
bodily  across  the  lathe  so  that  the  cutter  can  be  traversed 
inside  the  shell  and  fed  into  the  work,  and  at  the  same  time 
always  remain  at  a  given  taper.  This  is  accomplished  by 
having  the  slides  of  the  supports  connected  by  screws  and 
gearing  so  that  they  move  together  when  adjusted  by  the 
wrench  shown  on  the  support  nearest  the  headstock. 


ith  Attachment   for  cutting  the 


Tie.    3.     Niles-Bement-Pond  36-inch  Triple-geared   Lathe  equipped    with   Boring-bar   mounted  on  Carriage 
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Attachment  for  Cutting:  Wavds  and  Qroovlntr  Band  Seats 
Fig.  2  shows  a  30-lnch  double  back-geared  lathe  equipped 
with  an  attachment  for  cutting  the  waves  and  grooving  the 
band  seats  in  shells.  The  standard  compound  tool-rest  has 
been  removed  from  the  carriage  and  a  special  rest  substituted. 
This  consists  of  a  lower  slide  which  is  mounted  directly  in 
the  carriage  and  has  cross  adjustment  by  a  hand  screw. 
Mounted  on  this  lower  slide  there  is  a  tool-slide.  In  order 
to  obtain  the  wave  effect,  this  tool-slide  is  given  a  reciprocat- 
ing motion  parallel  with 
the  bed  while  the  pro- 
jectile revolves.  This 
motion  is  obtained  by 
means  of  an  eccentric 
carried  on  a  cross-shaft 
which  Is  journaled  in  the 
cross-slide.  This  cross- 
shaft  is  driven  by  bevel 
gears  from  a  shaft  lo- 
cated along  the  back  of 
the  lathe.  The  latter 
shaft  Is  geared  to  the 
main  spindle  of  the  head 
and  suitable  change 
gears  are  provided  for 
obtaining  the  number  of 
waves  per  revolution  re- 
quired on  different  sizes 
and  types  of  shells.  The 
eccentric  is  adjustable 
to  produce  the  desired 
amount  of  wave.  The 
depth  of  the  wave  rib  is 
determined  by  the  shape 
of  the  formed  tool.  On 
lathes  equipped  with  this 
attachment,  it  is  cus- 
tomary to  furnish  also  a 
four-sided  turret  tool- 
post  on  the  rear  of  the 
carriage,  as  shown  in  the 
illustration.  This  per- 
mits all  the  operations 
on  the  band  seat  to  be 
performed  at  one  setting 
of  the  projectile  in  the 
lathe. 


JACKSON  DUPLEX  DIE-SINKING  MACHINE 

Thii  machine  is  known  as  the  A'o.  8  Jackson  die-sinker  and 
is  particularly  adapted  for  working  on  heavy  drop-forging 
dies  of  the  type  used  in  the  manufacture  of  camshafts,  crank- 
shafts, front  axles,  etc.  It  differs  from  other  die-sinking  ma- 
chines of  this  company's  manufacture  in  that  the  vertical 
feed  is  obtained  by  the  travel  of  the  head  on  the  column,  in- 
stead of  employing  the  knee  form  of  consti-vction.  The  head 
is  equipped  icilh  a  vertical  spindle  and  a  cherrying  attach- 
ment. 

For  use  In  making  the  drop-forging  dies  employed  in  the 
manufacture  of  crankshafts,  camshafts,  front  axles,  and 
similar  parts,  the  Jackson  Machine  Tool  Co.,  Jackson,  Mich., 
has  developed  a  duplex  die-sinking  machine  which  is  known 
as  the  No.  8  Jackson  die-sinker.  To  provide  for  supporting 
the  large  die  blocks  required  for  the  class  of  dies  made  on 
this  machine,  the  design  has  been  worked  out  with  the  view 
of  obtaining  ample  rigidity  In  all  parts  of  the  machine.  The 
base  Is  heavily  ribbed  and  contains  the  gears  which  provide 
the  changes  of  speed  and  feed.  These  gears  are  of  coarse 
pitch,  and  made  of  hardened  high  carbon  steel.  The  gears 
run  In  oil,  and  the  shafts  on  which  they  nro  carried  are 
hardened  and  ground.  The  present  machine  differs  from  the 
smaller  die-slnkers  of  this  company's  manufacture  In  that  It 
haa  no  knee,  the  vertical  movement  being  obtained  by  the 
movement  of  the  hpa<I  on  the  column.  On  this  machine  It  Is 
possible  to  do  all  of  the  work  on  a  die  at  one  setting. 

The  saddle  hos  a  bearing  24  Inches  long  by  23  Inches  wide 
OD  the  baae,  and  the  sides  are  extended  to  support  the  table. 


The  working  surface  of  the  table  is  18  by  64  inches;  it  is 
heavily  ribbed  and  of  exceptional  thickness.  The  T-slots  have 
a  liberal  amount  of  metal  above  them  so  that  there  is  no 
danger  of  breakage  when  heavy  strains  are  applied  for  hold- 
ing large  work.  It  will  be  seen  that  the  head  is  of  the  duplex 
type,  in  which  there  is  a  vertical  spindle  carried  in  taper 
boxes  to  provide  compensation  for  wear,  and  a  ball  thrust 
bearing  to  carry  the  end  load.  The  spindle  has  a  hole  through 
its  entire  length,  so  that  a  draw-in  chuck  can  be  used,  the  hole 

being  No.  13  B.  &  S. 
taper.  A  chuck  and  five 
collets  are  furnished 
with  the  machine  as 
part  of  the  regular 
equipment.  The  cherry- 
ing or  secondary  head 
is  provided  with  a  ver- 
tical movement  of  about 
3/16  inch  on  the  return 
stroke,  so  that  the  cutter 
is  cleared  from  the  work. 
When  not  in  use,  this 
head  is  raised  about  3 
inches  so  that  It  is  out 
of  the  way  •while  the 
vertical  spindle  is  at 
work.  It  will  be  noticed 
that  the  housing  of  the 
cherrying  head  is  cut 
away  at  the  front  in  or- 
der to  allow  the  head  to 
be  operated  close  up  to  a 
breakdown  when  the  die 
on  which  the  machine  is 
working  is  made  In  this 
way. 

Power  is  delivered  to 
the  machine  from  the  14- 
inch  Ekigemont  clutch 
pulley  which  should  run 
at  270  revolutions  per 
minute.  The  clutch  can 
be  controlled  from  either 
the  front  or  back  of  the 
machine,  the  levers  pro- 
vided for  this  purpose 
being  shown  at  .1  and  B 
in  Fig.  2.  The  drive  Is 
carried  to  the  speed-box  C  where  provision  is  made  for  ob- 
taining any  of  nine  changes  of  speed  for  the  spindle  or 
cherrying  strokes.  Spindle  speeds  of  45,  64,  84,  110,  157,  206, 
270,  385,  and  505  revolutions  per  minute  are  available.  The 
obtainable  strokes  of  the  cherrying  attachment  are  as  fol- 
lows: 15,  21,  28,  36,  52,  69,  90,  128,  and  168  strokes  per  min- 
ute. The  drive  is  carried  from  the  speed-box  to  the  head 
through  a  train  of  bevel  and  spur  gears  and  a  vertical  shaft, 
the  end  thrust  of  the  shaft  being  carried  by  ball  bearings 
in  the  base. 

A  second  shaft  leads  from  the  speed-box  C  to  the  feed-box 
D  at  the  front  of  the  machine,  In  which  gears  are  provided 
that  give  nine  changes  of  feed  in  all  directions,  as  follows: 
the  vertical  feeds  per  stroke  range  from  0.0003  to  0.010  Inch, 
and  the  horizontal  feeds  from  0.001  to  0.030  inch.  The  speed 
reduction  Is  taken  care  of  before  reaching  the  fei-d-box,  so 
that  the  feed  gears  run  at  relatively  slow  spoetls.  All  ftHMl 
motions  are  controlle<l  by  levers  located  at  the  front  of  the 
table  where  they  are  within  easy  reach  of  the  operator.  The 
cross-feed  Is  controlled  at  K.  the  vertlcjil  feed  at  F,  and  the 
table  feed  at  (1.  All  feed  motions  are  reverslblo.  The  saddle 
Is  counterbalanced  and  provided  with  hand  adjustment  In  ad- 
dition to  the  power  fwd.  The  provision  of  the  clutch  lever  // 
makes  It  Impossible  for  the  operator  lo  engage  the  cherry- 
ing altnrhment  and  the  vertical  .tpindlo  at  the  same  time. 
The  design  of  the  cherrying  attachment  is  shown  In  Fig. 
3.  The  power  Is  delivered  lo  the  cherrying  spindle  by  a  link 
and  crank  motion   which  Is  operated   by  a  cam.     This  repre- 
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Fig.    2.     Side  and  Front  Views  of  the  Machine,   showing   Arrangement  of  Drive  and  Control  of  Various  Movements 


sents  a  departure  from  the  design  employed  on  other  die- 
sinking  machines  manufactured  by  the  Jackson  Machine 
Tool  Co.,  in  which  the  motion  is  obtained  through  a  rack  and 
pinion.  The  cherrying  attachment  can  be  raised  by  the  hand- 
wheel  J  and  held  up  by  the  locking  pin  K,  so  that  it  is  flush 
with  the  base  of  the  saddle  and  does  not  interfere  with  the 
working  of  the  vertical  spindle.  It  will  be  seen  that  a  square 
section  has  been  cut  away  from  the  cherrying  attachment  at 
L  to  allow  the  cutter  to  operate  close  up  to  a  breakdown 
when  dies  are  so  made.  A  vertical  movement  of  3/16  inch  is 
provided  for  the  cherrying  cutter  so  that  it  clears  the  work 
on  the  return  stroke. 

The  principal  dimensions  of  the  Jackson  No.  8  die-sinking 
machine  are  as  follows:  vertical  movement  of  head,  22  inches; 
cross  travel  of  table,  18  inches;  longitudinal  travel  of  table, 
56  inches;  working  surface  of  table,  18  by  64  inches;  distance 
from  center  of  spindle  to  face  of  column,  18i^  inches;  size  of 
driving  pulley,  14  inches  diameter  by  4  inches  face  width; 
capacity  for  driving  cutters  from  14  to  4  inches  in  diameter; 
and  net  weight  of  machine,  8000  pounds.  If  the  machine  is 
arranged  for  individual  motor  drive,  a  five-horsepower  con- 
stant-speed motor  should  be  employed. 


BRIDGEPORT  UPRIGHT  SURFACE  GRINDER 

The  machine  shown  in  the  accompanying  illustrations  is  a 
recent   product   of  the   Bridgeport   Safety  Emery   Wheel   Co., 


Inc.,  Bridgeport,  Conn.,  and  is  adapted  for  surface  grinding 
operations  on  work  that  can  be  held  by  hand  or  laid  on  the 
grinding  face  of  the  wheel.  The  wheel  is  held  in  a  Bridge- 
port chuck,  the  body  of  which  is  a  solid  steel  casting  that 
is  made  thicker  near  the  front  edge  where  most  of  the  strain 
comes.  The  chuck  is  turned  to  a  uniform  taper  on  the 
inside  and  is  provided  with  a  number  of  plain  independent 
jaws,  the  number  depending  upon  the  diameter  of  the  chuck. 
These  Jaws  are  operated  by  a  screw  in  the  back  end  of 
the  body  casting,  which  moves  them  in  or  out  as  de- 
sired. A  long  hub  on  the  inside  of  the  body  is  splined  on 
the  spindle,  and  affords  a  long  bearing  surface  to  keep  it  in 
alignment.  The  outside  of  this  hub  is  threaded  so  that  a 
backing-up  plate  can  be  screwed  onto  it.  This  plate  is 
screwed  up  against  the  back  of  the  wheel  as  fast  as  the 
wheel  is  worn  away,  and  provides  a  very  satisfactory  means 
of  supporting  the  thrust  of  the  work  against  the  wheel. 

The  chuck  is  mounted  on  a  steel  spindle  which  runs  in 
bearings  of  ample  proportions.  The  upper  bearing  is  made 
with  a  taper  bronze  bushing  and  lock-nuts  to  provide  means 
of  compensating  for  wear.  The  lower  bearing  is  equipped 
with  a  radial  and  a  thrust  bearing.  As  the  wheel  wears 
away,  it  is  raised  to  the  proper  height  by  releasing  the 
chuck  jaws  and  advancing  the  back  plate  on  the  threaded 
hub  In  the  manner  which  has  already  been  described.  The 
spindle  is  locked  during  this  operation  by  means  of  a  pin 
or  bolt  on  the  side  of  the  base,  which  slides  into  a  hole 
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Fig.    1.     Bridgeport  Upright  Surface  Grinding  Uachine 

on  the  under  side  of  the  chuck. 

There  Is  a  steel  cross  bar  I14  by  3  inches  in  size,  which 
is  bolted  across  the  top  of  the  work-table.  A  slide  rest  is 
attached  to  this  bar  to  provide  for  carrying  the  wheel  truing 
device.  This  cross  bar  also  forms  a  stop  for  large  work 
placed  on  the  wheel,  so  that  the  work  can  come  up  against 
it  and  be  prevented  from  moving  with  the  wheel.  A 
large  circular  table  surrounds  the  wheel,  and  the  work  can 
be  set  on  this  table  preparatory  to  moving  it  over  the  wheel. 
The  principal  dimensions  of  the  machine  are  as  follows: 
height  from  floor  to  top  of  table,  37'^  inches;  size  of  grind- 
ing wheel,  30  inches  diameter  by  8  Inches  face  width,  with 


Fig.    2.     Mtchu 


el   Truing   Do 


a  hole  10  inches  In  diameter;  diameter  of  work-table,  42</j 
Inches;  floor  space  occupied,  65  by  40  inrhes;  and  weight  of 
machine,  3560  pounds. 


RENO-KAETKER  SWING  SAW 

The  .swlnR  Haw  whirli  U  shown  In  the  accompanying  lllim 
(ration  Is  manufactured  by  the  Reno-Kaetkcr  Klectric  Co.. 
610-616  naynilller  St.,  Cincinnati,  Ohio,  and  is  known  as  the 
"Reliance"  awlnn  saw.  The  design  of  this  machine  has  been 
worked  out  to  meet  the  requirements  of  the  packing  rooms 
of  manufacturing  plants  In  which  the  product  Is  being  crated 
for  shipment.  It  will  be  seen  that  the  motor  and  saw  are 
combined  In  a  single  unit  which  can  be  set  up  In  any  ron- 
venlent    position.      As    It    Is    merely   necessary    to   carry    two 


power  wires  to  the  motor,  it  will  be  evident  that  the  installa- 
tion is  a  very  simple  matter.  The  whole  outfit  is  held  in 
place  by  four  bolts. 

The  motor  is  equipped  with  an  automatic  starter,  and  is 
started  and  stopped  by  an  ordinary  knife  switch.  The  frame 
is  made  up  of  a  cast-iron  base  and  a  cast-iron  arm.  The 
saw  is  counterbalanced  so  that  it  swings  back  automatically 
when  the  handle  is  released.  These  saws  are  made  in  three 
different  sizes  to  provide  for  cutting  practically  all  thick- 
nesses of  lumber. 
The  No.  201  saw  Is 
adapted  for  10.  12-, 
or  14-inch  saw 
blades;  it  is  equip- 
ped with  a  2-horse- 
power  motor,  and 
will  cut  lumber  up 
to  2  inches  in  thick- 
ness. The  No.  203 
saw  is  adapted  for 
saws  from  16  to  24 
inches  in  diameter; 
it  is  equipped  with 
a  3-  or  5-horsepower 
motor,  depending  on 
the  kind  of  mate- 
rial to  be  cut,  and 
is  adapted  for  all 
work  up  to  5  and  G 
inches  in  thickness. 
The  No.  204  saw 
will  take  blades 
from  24  to  3G  inches 
diameter;  it  has  a 
7M>-  or  10-horse- 
power  motor,  and  is 
suitable  for  use  in 
railroad  shops  or 
lumber  mills  where 
heavy  work   is  done. 


ROGERS  TAPER-END   PLUG   GAGES 

The  taper-end  plug  gages,  which  are  illustrated  and  de- 
scribed herewith,  are  made  by  the  John  M.  Rogers  Works. 
Inc.,  Gloucester  City,  N.  J.  These  gages  are  tapered  at  the 
end  which  enters  the  work,  making  it  possible  for  the  me- 
chanic to  quickly  insert  the  gage  into  the  hole  and  determine 
the  amount  of  stock  which  still  remains  to  be  removed.  In 
this  way  they  serve  the  same  purpose  as  the  standard  form 
of  plug  gage,  and  at  the  same  time  provide  for  determining 
the  amount  of  stock  which  remains  to  be  removed.  Obviously 
they  can  be  used  far  more  rapidly  than  a  caliper,  and  there 
is  no   chance   for  making  a  mistake   in   transferring  sizes. 

In  addition  to  the  advantages  which  have  already  been 
mentioned,  the  taper  end  of  the  Rogers  plug  gages  makes 
it  an  easy  matter  to  enter  them  into  accurately  finished 
holes.  The  gage  marked  A  is  Intended  for  testing  the  size 
of  work  on  which  an  accurate  finishing  operation  is  being 
performed.  The  end  of  this  gage  has  a  single  taper.  If, 
however,    the    gage    Is    required    for    testing    work    on    which 


Rogcra   Plug   OagM.      0«(«   A   la  lor   i'lnialiod    Work   and    Oag«   B   for 
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roughing  cuts  are  being  taken,  as  well  as  work  on  which 
finishing  operations  are  being  done,  the  gage  employed  is  of 
the  form  shown  at  B.  It  will  be  seen  that  this  gage  has  a 
double  taper,  the  amount  of  each  taper  being  altered  to 
suit  the  requirements  of  different  classes  of  work.  The 
maximum  and  minimum  sizes  are  marked  on  gage  A;  and 
gage  B  has  these  sizes  indicated,  in  addition  to  the  inter- 
mediate size  which  is  marked  "mez." — an  abbreviation  of 
mezzo  or  medium. 


MOLINE   CYLINDER  BORING  MACHINE 

The  machine  which  forms  the  subject  of  this  article  is  a 
recent  product  of  the  Moline  Tool  Co.,  Moline,  111.  It  is 
known  as  the  No.  5-D  cylinder  borer  and  was  designed  to 
give  a  high  rate  of  production  on  automobile  cylinders — 
especially  on  the  type  where  six  cylinders  are  cast  en  bloc, 
with  the  crank-case  an  integral  part  of  the  cylinder  block. 
When  working  on  cylinders  of  this  type  with  many  types  of 
machines,  there  is  an  excessive  amount  of  overhang,  but  in 
the  Moline  No.  5-D  cylinder  borer  this  difficulty  has  been 
overcome. 

The  machine  is  made  in  one  standard  length  with  4  feet 
between  the  knees;  but  it  is  built  with  different  heights 
from  the  table  to  the  spindles  in  order  to  accommodate  dif- 
ferent styles  of  cylinders.  The  knees  have  a  bearing  42 
inches  in  length  and  are  provided  with  bronze  tapered  wedges 
to  take  up  side  wear.  The  feed  is  obtained  by  double  6-pitch 
racks  which  have  a  face  width  of  3  inches;  these  racks  mesh 
with  pinions  cut  in  the  3%-inch  feed  shaft.  Nine  changes 
of  feed  are  provided,  ranging  from  approximately  1/64  to 
3/16  inch  per  revolution  of  the  spindle.  The  spindles  are 
driven  by  4-pitch  bronze  and  steel  spiral  gears.  The  table 
is  of  box  section;  it  is  18  inches  wide  by  4  feet  long  and 
about  18  inches  deep. 

Two  types  of  heads  are  furnished  on  the  machine,  one 
with  the  sleeve  extending  down  to  the  spindle  nose,  and  the 
other  with  the  spindle  nose  extending  beyond  the  bearing,  so 


Moline  No.    S-D   Cylinder  Boring  Machine 

that  it  can  be  guided  in  a  bushing  in  the  jig  if  so  desired. 
Different  sizes  of  heads  can  be  furnished,  ranging  from  a 
minimum  adjustment  of  3  inches  up  to  any  size  that  is  re- 
quired. The  pilot  wheel  is  located  at  the  right-hand  side 
where  it  will  not  interfere  with  setting  up  work  on  the  ma- 
chine and  removing  the  finished  cylinders.     The  drive  is  from 


a  two-speed  friction  countershaft  which  carries  pulleys  24 
inches  in  diameter  by  6  inches  face  width.  A  brake  is  pro- 
vided on  the  main  driving  pulley  to  enable  the  machine  to  be 
stopped  quickly.  All  thrust  loads  are  carried  by  ball  bear- 
ings, and  all  high-speed  bearings  are  bronze  bushed,  while 
the  low-speed  bearings  are  bushed  with  cast  iron. 


CURTIS   PIPE   AND   BOLT   THREADING 
MACHINE 

A  recent  addition  to  the  line  of  pipe  machines  made  by 
the  Curtis  &  Curtis  Co.,  8  Garden  St.,  Bridgeport,  Conn., 
consists  of  a  bed-type  of  machine  which  is  illustrated  and 


Curtis  Pipe  and  Bolt  Threading  Machine 

described  herewith.  In  operating  this  machine,  the  work  is 
clamped  in  the  vise  by  hand,  and  the  feed  of  the  work  to 
the  die  head  is  also  hand  operated.  After  the  threading 
operation  has  been  completed,  the  die  head  is  opened;  and 
in  cases  where  the  machine  is  working  from  bar  stock  or  a 
long  piece  of  pipe,  the  work  is  then  moved  on  through  the 
die  head  into  such  a  position  that  the  cut-off  attachment  can 
be  employed  to  cut  off  a  piece  of  the  required  length. 

The  die  head  employed  on  this  machine  is  of  the  well- 
known  type  which  has  been  used  on  Curtis  &  Curtis  pipe- 
threading  machines  for  a  number  of  years.  The  head  is 
graduated  so  that  it  can  be  set  for  threading  pipe  or  bolts 
of  any  diameter;  and  after  this  preliminary  setting  has 
been  made,  the  dies  are  clamped  in  the  required  position. 
A  stop  is  then  set  for  this  position.  Then  in  the  operation 
of  the  machine  it  is  merely  necessary  to  close  in  the  dies 
until  the  stop  is  engaged,  after  which  the  die  head  is  clamped 
in  position  for  the  threading  operation.  After  the  thread 
has  been  cut,  the  clamp  is  released  to  provide  for  opening 
the  dies.  The  benefit  of  this  arrangement  is  that  it  enables 
the  die  head  to  be  set  much  more  rapidly  than  could  be 
done  if  it  were  necessary  to  refer  to  a  graduated  collar  every 
time  the  dies  were  opened.  Furthermore,  the  setting  may 
be  made  rapidly  in  a  place  where  the  light  is  very  poor. 


FUCHS   UNIVERSAL  TEST   INDICATOR 

In  the  universal  test  indicator  which  has  recently  been 
placed  on  the  market  by  the  Leon  Fuchs  Mfg.  Co.,  P.  0. 
Box  216,  Dayton,  Ohio,  the  following  are  features  which  are 
of  importance  to  the  user:  Accuracy,  high  magnifying  power, 
extreme  sensitiveness,  and  universal  adjustability,  combined 
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In  a  simple  Instru- 
ment which  Is  con- 
structed to  with- 
stand hard  usage. 
There  are  no  intri- 
cate parts  to  get  out 
of  order  or  delicate 
parts  which  are 
likely  to  be  broken. 
The  indicator  is  ap- 
plicable for  measur- 
ing either  flat  or 
curved  work,  and 
can  be  employed  for 
making  internal  or 
external  measure- 
ments. The  contact 
feeler  for  both  in- 
ternal and  external 
use  may  be  adjusted 
to  any  radial  posi- 
tion throughout  an 
entire  circle  without 
changing  the  posi- 
tion    of     the     indi- 
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cator,  making  it  easy  to  read.  It  is  accurate  in  all  positions. 
To  adjust  the  contact  feeler,  the  knurled  stud  A  is  loosened 
and  the  head  rotated  to  the  desired  position.  The  stud  A  is 
then  tightened  to  secure  the  feeler  in  the  required  position.  In 
order  to  vary  the  tension  of  the  rotatable  head,  the  friction 
shoe  C  is  adjusted  by  means  of  the  knurled  nut  B.  The  in- 
ternal feeler  E  may  be  slipped  off  the  stem  D,  or  it  may  be 
rotated  to  different  positions,  as  desired.  The  holder  F  is 
used  in  securing  the  instrument  in  the  toolpost  of  a  machine. 
When  the  indicator  is  to  be  used  on  a  stand  of  a  surface 
gage,  height  gage,  or  other  tool  of  this  character,  the  holder 
F  is  removed.  The  readings  of  the  instrument  are  in  0.001 
inch,  and  the  range  is  0.024  inch.  The  pointer  is  provided 
with  an  automatic  tako-up  which  eliminates  undue  vibration 
and  lost  motion.  AH  bearings  and  contacts  are  made  of 
hardened  steel,  and  the  instrument  responds  quickly  to  any 
variation  In  the  work.  A  plush-lined  case  can  be  supplied 
for  the  indicator,  although  this  is  not  regularly  provided. 


Fuchs   tTniversal   Test   Indicator   and   Two   Methods   of   mounting  it 

To    facilitate    handling,    provision 


classes  of  spiral  cut- 
ting. This  attach- 
ment, which  is  used 
in  combination  with 
a  spiral  head,  is 
made  in  four  sizes, 
making  it  adaptable 
to  practically  the 
entire  line  of  plain 
and  universal  mill- 
ing machines  manu- 
factured by  this 
company.  Fig.  1 
shows  the  attach- 
ment in  place  on  the 
machine.  It  will  be 
noted  that  the  meth- 
od of  clamping  to 
the  overhanging  arm 
as  well  as  to  the  face 
of  the  column  in- 
sures rigidity,  and 
makes  the  attach- 
ment practically  a 
part  of  the  machine, 
made  for  fastening  a 
The   spindle    is   hard- 


hook  at  the  top  of  the  attachment, 
ened,  ground,  and  runs  in  phosphor-bronze  boxes  having 
means  of  compensation  for  wear.  It  is  driven  from  the  ma- 
chine spindle  by  hardened  steel  spur  and  bevel  gears,  as 
shown  by  the  vertical  section.  Fig.  2;  and  can  be  set  at  any 
angle  in  a  horizontal  plane,  the  position  being  indicated  by 
graduations  reading  to  one-half  degree. 


BROWN  &  SHARPE   SPIRAL   MILLING 
ATTACHMENT 

A  recent  addition  to  the  line  of  milling  attachments  manu- 
factured by  the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I., 
is  a  spiral   milling  attachment  designed   for  handling   heavy 
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To  insure  rigidity  and  to  enable  heavy  cuts  to  be  taken, 
(he  cutter  aplndle  is  provided  with  an  outer  bearing  which 
can  be  easily  removed  when  placing  a  cutter  In  position. 
The  inner  spindle  hearing  is  adjustable,  the  adjustment  being 
made  by  a  screw  having  n  graduated  dial  on  the  front  end  of 
the  nltnrhnicnt  which  rcitds  to  O.OOl  inch.  This  adjustment 
Is  valuable  when  setting  the  cutter  central  with  the  swlveling 
point  or  when  off-aettlng  the  cutter  any  definite  amount.  A 
Hultahle  gage  Is  provided  to  enable  the  cutter  to  be  set 
wntral  with  the  swlveling  point.  This  gage  slides  In  V-ways 
on  the  attachment,  a  thumb-screw  cl.implng  the  gage  nt 
any  desired  distance  from  the  cutter  spindle.  The  regular 
nmrhino  spindle  speed  change  mechnnlsm  Is  used  to  obtain 
the  different  cutter  speeds.  All  gears  and  wearing  surfaces 
are  enclosed,  preventing  Injury  from  dust  and  dirt,  as  well 
as  giving  n  neat  and  compact  appearance,  as  will  be  seen 
from  the  Illustration. 
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PERSONS-ARTER   "MODEL   A"   ROTARY 
SURFACE  GRINDER 

The  following  are  features  of  this  machine  which  add  to 
its  efficiency  of  operation.  The  wheel-slide  is  provided  with  a 
reversing  mechanism  which  enables  it  to  work  on  an  excep- 
tionally short  stroke,  the  range  being  for  strokes  from  %  inch 
up.  To  provide  for  truing  the  wheel,  the  drive  for  the  chuck 
spindle  and  wheel-slide  are  independent  so  that  the  truing  de- 
vice may  be  mounted  on  the  chuck  and  have  the  wheel  re- 
ciprocated across  it.  The  belt  tension  is  maintained  by  a 
compensating  idler  which  absorbs  all  shocks  and  gives  an  un- 
usually smooth  drive.  All  parts  of  the  machine  are  made  ex- 
ceptionally heavy  so  that  the  maximum  rigidity  is  obtained. 

The  rotary  surface  grinder  shown  in  the  illustrations  pre- 
sented herewith  is  the  product  of  the  Persons-Arter  Machine 
Co.,  Worcester,  Mass.,  and  is  one  of  a  line  of  grinding  ma- 
chines that  this  company  is  putting  on  the  market.  This  ma- 
chine is  intended  for  the  rapid  and  accurate  grinding  of  such 
work  as  the  ends  of  bearing  races,  thrust  washers,  piston 
rings,  etc.  The  "Model  A"  machine  has  a  capacity  for  handl- 
ing work  up  to  8  inches  in  diameter.  It  is  believed  that  90  per 
cent  of  the  commercial  rotary  surface  grinding  done  comes 
under  8  inches  in  diameter  and  for  that  reason  an  8-inch  ma- 
chine was  designed.  Although  the  nominal  capacity  in  di- 
ameter is  8  inches,  the  machine  has  a  swing  clear  of  the  front 
edge  of  the  wheel  of  10%  inches,  allowing  of  grinding  work 
wtich  projects  beyond  the  circumference  of  the  chuck.  A  10- 
inch  chuck  can  therefore  be  used  on  the  machine  if  required. 
As  the  vertical  travel  of  the  table  is  11'^  inches,  with  a  12- 
inch  wheel  on  the  spindle,  the  highest  piece  of  work  that  can 
be  ground  with  a  full  size  wheel  is  11  inches,  while  work  up 
to  13  inches  deep  can  be  ground  by  using  a  smaller  wheel. 

From  Pig.  1  whicb  shows  the  front  view  of  the  machine  and 
Fig.  2  which  shows  the  machine  from  the  rear,  it  will  be  seen 
that  the  design  is  especially  heavy.  The  base  casting  weighs 
985  pounds;  and  the  head  is  proportionately  heavy.  By  fol- 
lowing these  heavy  construction  lines  throughout,  maximum 
rigidity  for  the  machine  is  secured,  which  assists  in  eliminat- 
ing vibration  when  grinding. 

Fig.  3  shows  the  machine  in  front,  rear  and  side  elevation. 
In  the  end  elevation  the  relation  between  the  sliding  head  and 
the  base  of  the  machine  is  readily  apparent.  The  distance  be- 
tween the  centers  of  the  ways  is  10  inches  and  one  way  is  of 
V-type  while  the  other  is  flat — thus  insuring  a  true  movement 
of  the  head.  The  head  and  base  have  a  sliding  contact  of  27 
inches   and   even   when   working   at   maximum   diameter,   the 


Fig.    1.     Persons-Arter    "Model   A"    Rotary    Surface    Grinder 


Fig.   2.     Opposite  Side  of  Machine  shown  in  Fig.    1 

ways  are  not  uncovered   for  a  length   of  more  than   1   inch. 
Dust  and  grit  are  effectively  kept  from  botti  slides  by  a  canvas 
protection,  attached  at  one  end  to  the  front  of  the  head  and 
at  the  other  end  to  the  top  of  the  chuck  spindle  slide. 
The  Spindle  and  Its  Bearings 

The  wheel  spindle  is  shown  in  detail  in  Fig.  4.  It  is  mounted 
as  low  on  the  sliding  head  as  is  practicable,  and  is  2  3/16  inches 
diameter,  made  of  chrome-nickel  steel,  heat-treated,  and  runs 
in  bronze  bearings  414  inches  long  and  located  16%  inches 
from  center  to  center.  These  bearings  are  of  the  split  tapered 
type,  thus  providing  for  take-up  in  case  of  wear.  The  spin- 
dle and  its  bearings  are  protected  from  dust  for  the  full  length 
and  yet  are  readily  accessible  by  the  removal  of  a  plate  from 
the  top  of  the  slide.  Attention  is  called  to  the  precautions 
taken  for  keeping  dust  from  the  spindle  bearings.  At  the 
head  end  of  the  spindle  the  front  face  of  the  bearing  cap  is 
channelled  out  to  allow  a  projection  A  on  the  spindle  nose  to 
pass  It.  This  spindle  nose  projection  has  a  groove  B  to  pocket 
any  dust  or  grit  before  it  can  pass  the  "lock."  A  second 
safeguard  is  a  groove  C  on  the  spindle  beyond  the  lock  and 
should  any  dust  pass  this  point,  a  deep  internal  groove  D 
in  the  bearing  cap  forms  another  and  third  obstruction.  The 
grinding  wheel  is  entirely  enclosed  but  can  be  exposed  by 
loosening  a  thumb-nut  at  the  front  and  removing  the  wheel 
cover  plate. 

Referring  now  to  the  opposite  end  of  this  illustration,  Fig. 
4,  the  method  of  controlling  the  end  thrust  of  the  spindle  may 
be  seen.  A  hardened  and  ground  bearing  flange  E  is  bolted 
to  this  end  of  the  spindle  and  a  bronze  nut  F  on  the  outer  end 
locates  the  flange  against  a  bronze  seat  on  the  end  of  the 
slide.  The  spindle  bearings  are  oiled  directly  through  oil 
holes  leading  to  the  top  of  the  slide. 

The  Chuck  Spindle  Mechanism 

Fig.  5  shows  the  chuck  spindle  and  its  operating  mechanism 
in  section.  The  chuck  spindle  slide  runs  in  broad  bearings 
and  the  adjusting  gib  is  made  "fool-proof"  by  being  tapered 
from  end  to  end,  and  therefore,  for  adjusting  requires  only 
the  turning  of  a  screw  at  the  top  that  advances  or  withdraws 
the  gib — automatically  changing  the  adjustment  equally  at  all 
points  of  the  slide.  The  slide  is  raised  or  lowered  by  the 
handwheel  shown  in  front  of  the  machine  in  Pig.  1.  This 
handwheel  turns  a  short  shaft  on  which  is  a  bevel  gear  that 
meshes  with  the  bevel  gear  G  that  may  be  seen  on  the  elevat- 
ing screw  H  in   Fig.   5.     The  thrust  is  taken   against  a  ball 
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Fig.    3.     Front.    Rear    and    Side    Views    of    Fersons-Arter    "Model    A"    Kotaxy  Surface  Grinde 


bearing  /.  The  chuck  spindle,  as  shown  in  Fig.  5,  is  guided  at 
the  top  by  a  bearing  of  tapered  type,  having  a  bearing  angle  of 
65  degrees  from  the  horizontal.  The  lower  bearing,  12  inches 
below,  is  made  of  cast  iron,  as  its  only  work  is  to  steady  the 
spindle.  The  top  bearing  receives  the  spindle  thrust  by  means 
of  a  hardened  and  ground  tapered  collar  J.  Lubrication  is  by 
means  of  a  spiral  oil  groove  in  the  bearing  collar  that  carries 
the  oil  up  to  the  top  of  the  collar;  it  then  flows  back  down  the 
bearing  by  means  of  a  straight  groove.  The  bearing  is  thus 
lubricated  by  the  oil  going  up  as  well  as  coming  back. 

From  Pig.  2  an  idea  of  the  way  the  ohuck  spindle  drive  is 
secured  may  be  obtained.  At  the  front  end  of  the  machine  may 
be  seen  the  driving  shaft  K  for  the  chuck  spindle.  This 
terminates  in  a  spiral  gear  of  bronze  that  meshes  with  a  cast- 
iron  spiral  gear  L  running  loose  on  the  chuck  spindle,  as 
shown  in  Fig.  5.  Midway  on  the  spindle  is  a  clutch  collar 
J/  slidably  keyed  to  the  spindle,  and  when  the  clutch  lever  V 
is  thrown,  teeth  on  the  lower  face  of  the  clutch  collar  en- 
gage teeth  on  the  upper  face  of  the  gear,  and  the  gear  is  thus 
made  to  rotate  the  spindle.  This  permits  the  chuck  spindle 
to  be  stopped  independently  of  the  wheel-slide  traverse;  this 
is  one  of  the  important  features  of  the  machine.  One  of 
the  advantages  in  being  able  to  stop  the  chuck  spindle 
independently  is  in  truing  the  wheel,  when,  of  course,  it  is 
desirable  to  stop  rotation  of  the  chuck  spindle  and  still  have 
an  automatic  traverse  to  the  slide  carrying  the  wheel  spindle. 

The  entire  chuck  spindle  and  its  mechanism  is  pivoted  at 
pin  0  on  the  slide  so  that  any  degree  of  concave  or  convex 
surface  may  be  obtained  within  a  range  of  5  degrees  in  either 
direction  from  the  center.  Finished  bosses  are  left  on  the 
main  casting  of 
the  machine 
near  the  chuck 
slide,  so  that  a 
vertical  feeding 
mechanism  may 
he  applied  If  de- 
.Hired.  The 
wheel  Hpindle 
slide  drive  and 
the  chuck  spin- 
dle drivp  ore 
from  the  name 
shaft,  belnR 
t  hereby  Inter- 
locked  so  that 
the  same  rela- 
tive feeds  be- 
tween the  rhurk 
spindle   and    thr 


wheel  spindle  slide  drive  are  maintained,  being  proportion- 
ate to  the  number  of  revolutions  of  the  chuck. 
The  Wheel  Spindle  Drive 
Having  now  taken  up  in  detail  the  construction  of  the 
wheel  and  chuck  spindles  and  their  slides,  it  will  be  in  order 
to  describe  the  mechanism  for  driving  the  spindle.  This 
can  best  be  studied  from  Figs.  2  and  3  that  show  the  rear 
side  of  the  machine.  The  main  drive  shaft  P  may  be  seen 
low  down  upon  the  machine,  and  rotation  is  received  over  a 
tight  and  loose  pulley  at  the  left-hand  end.  An  extremely 
large  diameter  pulley  on  the  opposite  end  of  this  shaft  trans- 
mits the  drive  directly  to  the  wheel  spindle  of  the  machine. 
The  arrangement  of  this  drive  may  best  be  seen  In  Fig.  3, 
which  shows  the  machine  in  end  elevation.  A  feature  of  this 
drive  is  the  application  of  a  flexible  idler  pulley  Q,  whose 
function  it  is  to  keep  the  belt  under  the  proper  driving  ten- 
sion all  the  time,  and  to  receive  all  shock  or  strain  that  might 
be  transmitted  to  the  spindle  from  the  inaccuracy  of  the  belt 
drive.  As  shown  in  Fig.  3,  this  idler  is  spring-controlled  and 
the  arm  upon  which  it  is  mounted  is  free  to  change  its  po- 
sition under  any  pressure.  The  machine  is  stopped  or 
started  by  throwing  the  belt  from  the  loose  pulley  to  the 
tight  pulley,  or  rice  versa  by  means  of  a  hand  lever  that  is 
best  shown  in  Fig.  1  at  the  front  of  the  machine.  This 
lever  operates  a  shifter  bar  that  acts  directly  on  the  belt. 
The  main  drive  is  transmitted  through  a  3i4-inch  belt,  while 
the  wheel  spindle  is  driven  by  a  3-inch  belt,  thus  supplying 
ample  power  for  taking  heavy  "hogging"  cuts. 

From    the   driving   shaft,    rotation    is   carried   to   an    Inter- 
mediate shaft  R.  plainly  shown  in  Fig.  2,  and  on  this  shaft  is 

a  four-step  cone 
pulley  that  car- 
ries rotation  to 
the  chuck  spin 
d  1  e  operatln  l- 
shaft  S  below 
On  this  shaft 
there  Is  a  cor- 
responding four 
step  cone  pul- 
ley, and  a  hand 
lever  T  operat 
ing  the  belt  con- 
necting the  two 
pulleys  gives, 
at  a  moment's 
notice,  any  of 
four  different 
rates  of  feed 
It      should      be 
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Tig.    5.     Cross-sectional  View  of  Chuck  Spindle  and  Operating:  Mechanism 

noticed  that  the  column  of  the  machine  is  relieved  to  allow 
this  chuck  spindle  operating  shaft  S  to  lie  in  the  same  verti- 
cal plane  as  the  axis  of  the  spiral  gear  at  the  opposite  end  of 
the  shaft.  This  operating  shaft  is  connected  with  the  chuck 
spindle  drive-shaft  E  by  flexible  joints,  but  as  it  is  in  the 
same  vertical  plane,  any  raising  or  lowering  of  the  chuck 
slide  simply  causes  the  shaft  to  be  operated  at  an  angle 
varying  in  one  plane  only.  From  the  left-hand  end  of  this 
shaft  the  drive  is  carried  to  the  slide  traversing  mechanism 
at  the  front  of  the  machine.  This  is  done  through  the 
medium  of  three-step  cone  pulleys  so  that  a  combination  of 
twelve  different  feeds  may  be  given  to  the  wheel-slide  travers- 
ing mechanism. 

TherWheel-slide  Reversing-  Clutch 
By  turning  now  to  Pig.  6,  which  shows  the  slide  controlling 
mechanism  with  the  cover  plate  removed,  one  of  the  strongest 
features  of  the  machine  may  be  seen.  As  was  mentioned  in 
connection  with  Fig.  2,  rotation  is  carried  to  this  mechanism 
from  the  three-cone  pulley  on  the  end  of  the  chuck  spindle 
driving  shaft  S.  As  may  be  seen  in  the  extreme  right-hand 
section  of  Fig.  3,  the  wheel-slide  is  traversed  by  a  rack  U 
and  a  pinion  V.  This  pinion  is  located  on  a  vertical  shaft  W 
that  is  driven  by  worm-gearing  extending  through  the  ma- 
chine, and  terminates  at  the  front  of  the  machine  in  the 
large  bevel  gear  X  that  may  be  seen  in  Fig.  6.  This  bevel 
gear  and  the  horizontal  shaft  to  which  it  is  keyed  may  be 
driven  in  one  direction  or  the  other  by  means  of  two  bevel 
pinions  Y  and  Z.  both  of  which  are  always  in  mesh  with  the 
gear  A'.  When  one  of  these  is  driving  the  bevel  gear,  the 
other  is  running  idle.  A  double  faced  clutch  a  that  may  be 
seen  in  the  center,  is  slidably  keyed  to  the  shaft  6  and  en- 
gages the  clutch  teeth  on  the  inner  faces  of  the  bevel  pinion 
Y  or  Z  according  to  the  direction  in  which  the  wheel-slide  is 
being  traversed.  The  method  of  shifting  this  clutch  is  by 
means  of  the  central  lever  c  that  is  actuated  by  dogs  d  upon 
the  wheel-slide.  This  lever  is  fulcrumed  near  its  center  at  /. 
and  at  its  lower  end  is  a  pin  g  whose  function  it  is  to  throw 
up  either  of  two  latches  h  or  i  that  alternately  catch  the  ends 
of  the  clutch  bearing.     The  clutch   is  thus  thrown  from   one 


direction  to  the  other,  under  pressure  of  the  spiral  spring  j. 

The  operation  of  this  mechanism  is  as  follows:  When  the 
lever  c  is  thrown  to  one  extreme  by  contact  with  one  of  the 
stop  dogs  or  by  hand,  it  causes  one  of  the  latches  ft  or  i  to  be 
raised  and  the  clutch  collar  a  flies  over,  and  consequently  the 
shaft  and  clutch  collar  are  directly  geared  to  one  of  the 
bevel  pinions  Y  or  Z,  and  the  table  is  then  traversed.  When 
the  opposite  dog  is  reached,  the  lever  is  again  thrown  over, 
causing  pin  g  to  raise  the  other  latch,  and  the  clutch  flies  in 
the  opposite  direction  under  the  action  of  the  spring,  the 
table  travel  again  being  reversed.  The  fact  that  the  clutch 
sleeve  is  operated  by  a  single  spring  is  the  principal  feature 
of  this  mechanism.  It  avoids  a  difficulty  which  has  heretofore 
been  experienced  with  similar  mechanisms  in  which  inde- 
pendent springs  have  been  used  to  throw  the  clutch  part  in 
opposite  directions,  and  in  which  it  was  found  that  the  revers- 
ing mechanism  often  failed  to  work  owing  to  the  fact  that 
these  springs  worked  in  opposition  to  each  other  or  that  one 
spring  was  stronger  than  the  other. 

The  action  of  this  single  spring  reversing  mechanism  is  so 
positive  that  even  as  short  a  distance  as  one-half  inch  may 
be  traversed  without  difficulty.  This  is  especially  valuable 
when  grinding  work  like  piston  rings  on  which  a  further 
traverse  would  be  a  waste  of  time.  Another  feature  is  the 
design  of  the  dogs  that  limit  the  travel  of  the  wheel-slide. 
These  operate  in  connection  with  an  inverted  rack  on  the 
side  of  the  wheel-slide.  By  depressing  spring  knobs  k  at  the 
top,  they  are  released  from  contact  with  the  rack  and  can  be 
moved  to  any  position.  Releasing  pressure  on  the  knob 
causes  a  toothed  lock  to  snap  back  in  place  and  hold  the 
dog  stationary.  For  securing  limitations  of  travel  more  ex- 
acting than  one  tooth  of  the  rack,  a  small  adjusting  screw  ; 
on  the  dog  is  turned,  allowing  the  trip  m  to  swing  back 
slightly  or  advance  to  get  any  desired  reversing  point. 

In  addition  to  the  power  traverse  of  the  wheel-slide,  there 
is  a  hand  traversing  wheel  n.  Fig.  1,  and  during  the  operation 
by  hand,  the  power  traversing  mechanism  must  be  thrown  out 
by  means  of  a  clutch  lever  o,  shown  just  beneath  the  hand 
traversing  wheel,  that  operates  a  clutch  on  the  vertical  shaft 
within  the  column  of  the  machine.  It  may  here  be  men- 
tioned that  in  cases  where  the  operator  must  stand  in  front 
of  the  machine  for  facilitating  rapid  production,  a  treadle 
lever  may  be  used  in  place  of  the  hand  lever  o  for  operating 
the  power  feed  clutch,  and  provision  has  been  made  for  the 


Tig.    6.     Slide    Controlling   Mechanism    with    Cover    Plate    removed 
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application  of  this  particular  feature.  Also  located  on  tbi? 
vertical  shaft  is  a  friction,  so  that  if  for  any  reason  the  wheel- 
slide  is  advanced  far  enough  to  run  into  the  water  guard,  the 
pressure  between  the  front  of  the  slide  and  the  water  guard 
will  cause  the  friction  to  slip  and  no  damage  will  be  done. 

Special  attention  has  been  given  to  the  design  of  the  water 
pan  for  carrying  away  the  water  used  for  cooling,  and  also 
with  respect  to  the  protection  of  the  chuck  and  its  electrical 
connections,  and  convenience  in  their  examination  or  removal. 
All  wiring  is  contained  in  the  water  pan.  A,,  Fig.  2.  and  the 
magnetizing  of  the  chuck  is  performed  by  means  of  an  extra 
heavy,  double  pole  switch  which  has  a  quick-action  de- 
magnetizing feature.  The  wiring  is  protected  by  means  of  a 
fuse  B„  which  is  placed  on  the  same  base  as  the  plug  socket 
C^  The  brushes  are  so  arranged  that  they  can  readily  be 
examined  from  underneath  the  water  pan,  and  if  found  neces- 
sary, they  may  be  removed  without  disturbing  any  other  part 
of  the  machine.  The  bottom  of  this  pan  slopes  in  both  direc- 
tions to  carry  the  water  quickly  down  to  one  corner,  where 
the  outlet  is  located.  The  approach  to  the  outlet  is  cored 
away  so  as  to  break  up  any  tendency  of  the  water  to  "eddy." 
The  water  tank  is  of  large  capacity  and  is  placed  conveniently 
beside  the  machine.  The  water  pump  is  of  sufficient  size  to 
carry  as  heavy  a  stream  of  water  as  is  necessary  for  any 
grinding.  Except  for  the  water  tank,  the  machine  is  self- 
contained  in  every  way,  making  it  ready  for  immediate  use 
by  simply  belting  from  the  lineshafting  to  the  drive-shaft. 


NEIL   &  SMITH   HEAVY-DUTY  GRINDER 

The  most  noteworthy  feature  of  the  "Ideal"  heavy-duty 
grinders  manufactured  by  the  Neil  &  Smith  Electric  Tool 
Co.,  Cincinnati,  Ohio,  is  the  provision  of  means  for  varying 
the  speed  so  that  the  operator  is  able  to  maintain  the  correct 
peripheral  speed  of  the  grinding  wheel  as  it  wears  down, 
or  to  vary  the  speed  of  the  wheel  until  it  reaches  the  number 
of  surface  feet  per  minute  that  is  most  effective  for  the  class 


ri(.    1.     Mall   *   BmlUi    "Idaal"   Haarr-dutj    Orindor 

of  work  that  is  being  done.  The  means  for  regulating  the 
speed  is  such  that  the  speed  can  be  stepped  off  a  revolution 
at  a  time,  if  such  a  fine  adjustment  Is  necessary;  and  the 
change  of  speed  can  be  made  while  the  grinder  is  in  opera- 
tion. The  control  Is  obtained  through  a  mechanical  device 
embodied  in  the  construction  of  the  grinder  and  is  not  do- 
pendent  upon  the  rheostat. 

In  dedlgning  this  grinder  particular  attention  has  been 
paid  to  the  problem  of  reducing  overhang  a.i  far  as  pos- 
sible. With  this  object  In  view  the  motor  housing  has  been 
designed  to  bring  the  wheel  spindle  as  near  to  the  operating 
side  as  possible.  Thus  in  the  largest  size  of  this  line  of 
grinders,  which  is  driven  by  a  three-horsopowcr  motor,  the 
distance  from  the  spindle  to  the  face  of  the  housing  Is  only 
2%  Inches.  Exceptionally  small  diamrtor  wheels  can  also 
be  employed,  and  these  two  features  are  the  means  of  ob- 
taining exceptional  rigidity. 

The  spindles  are  made  of  tool  steel  hardened  and  ground, 
and  carried  by  bronze  bearings  provlde<l  with  means  of  ad- 
juRtlng  for  wear.  In  addition,  a  ball  bearing  Is  provided  to 
carry  the  weight  of  the  armature  when   the  grindnr   Is  used 


Fig.    2.     Opposite   Side   of   Neil   &   Smith   Grinder    shown   in  Fie.    t 

in  a  vertical  position.  The  bronze  bushing  is  tapered  on 
the  outside  and  split  through  one  side;  it  is  loosely  mounted 
in  a  collar  that  screws  on  the  outside  of  the  rear  head  of 
the  motor.  The  bushing  and  collar  being  a  single  unit,  ad- 
justment of  the  bearing  can  be  made  by  simply  tightening 
or  loosening  the  collar.  These  grinders  are  made  In  four 
different  sizes  which  are  driven  by  one-quarter,  three-quarter, 
one  and  one-half,  and  three-horsepower  motors,   respectively. 


AUTOMATIC   SHAFT   COUPLING 

In  the  "Bull  Dog"  shaft  coupling  which  Is  made  by  the 
Automatic  Shaft-Coupling  Co.,  Alexandria,  Va.,  and  for  which 
the  Campbell  Machinery  Co.,  5-7  Beekman  St.,  New  York 
City,  has  the  exclusive  sales  agency,  the  clamping  action  is 
secured  by  hardened  steel  rollers  which  are  carried  In  ec- 
centric chambers  in  the  body  of  the  coupling.  Three  of  the 
most  Important  features  of  this  coupling  are  that  it  can  be 
applied  by  hand  without  requiring  the  use  of  any  tools;  that 
it  is  unnecessary  to  cut  any  keyways  in  the  shaft;  and  that 
there  are  no  projecting  set-screws  or  other  parts  which  can 
catch  in  the  workman's  clothes  and  cause  injury. 

The  coupling  provides  for  holding  the  shafting  in  perfect 
alignment,  and  when  a  suitable  reducing  coupling  is  em- 
ployed, shafts  of  different  diameters  may  be  connected.  The 
coupling  Is  of  simple  construction,  consisting  merely  of  a 
metal  cylinder  with  the  eccentric  chambers  In  which  the 
clamping  rollers  are  carried.  There  are  no  wearing  parts  and 
hence  the  expense  of  renanrals  is  practically  eliminated.  It  is 
never  necessary  to  make  adjustments  of  the  coupling,  and  oil 
or  dampness  cannot  affect  it.  In  addition  to  the  regular  pur- 
pose for  which  it  is  intended,  another  use  of  this  coupling  is 
In  making  emergency  repairs  on  broken  shafts.  The  coup- 
ling can  be  slipped  over  the  fracture  and  tightened,  making 
it  possible  to  put  the  shaft  into  commission  in  a  short  time. 

In  appIjMng  the  coupling,  the  first  step  is  to  remove  all 
burrs  on  the  shafting,  after  which  the  ends  are  slightly 
chamfered  with  a  tile.  The  chambers  and  bore  of  the  coupling, 
as  well  as  the  ends  and  shafting  which  enter  it,  must  be 
thoroughly  cleane<l,  after  which  the  rollers  are  put  In  place 
and  the  coupling  Is  slipped  onto  the  shaft.  The  rollers  and 
bore   of  the   coupling,   and   also   the   ends   of   the   shafts,   are 
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Fig:.    2.     "Bull    Dog"    Split 
Pulley  Bushing 


oiled  with  a  heavy 
oil;  and  care  is 
taken  to  have  the 
ends  of  the  shafts 
directly  under  the 
pin  hole  in  the 
center  of  the  coup- 
ling. When  the 
pin  hole  is  at  the 
top  of  the  coupling, 
the  rollers  are  in 
the  deepest  part  of 
the  eccentric  cham- 
bers and  the  coup- 
ling is  loose  on  the 
shafts.  After  the 
coupling  has  been 
put  on  in  this  way, 
it  is  merely  neces- 
sary to  turn  on  the 
power  and  the  resistance  binds  the  rollers  in  the  eccentric 
chambers  and  locks  the  shafts  firmly  in  place. 

To  remove  the  coupling,  the  driven  pulley  is  turned  for- 
ward, while  the  driving  pulley  remains  stationary.  This  is 
done  by  putting  a  lever  through  the  spokes  and  giving  a 
quick  jerk,  which  results  in  loosening  the  binding  rollers 
on  the  driven  side  of  the  coupling.  A  pin  or  small  bar  is 
then  put  in  the  pin  hole  in  the  top,  and  struck  with  a 
hammer  in  the  opposite  direction,  and  this  loosens  the 
coupling. 

These  couplings  are  made  in  nineteen  stock  sizes  with 
capacities  for  coupling  shafts  ranging  from  1  3/16  to  8 
inches  in  diameter.  Smaller  or  larger  sizes  are  made  to 
special  order.  Reducing  couplings  for  connecting  two  dif- 
ferent sizes  of  shafts  are  also  made;  and  the  same  clamp- 
ing device  is  employed  in  set  collars  which  are  manufactured 
in  fifteen  stock  sizes  ranging  from  1  3/16  to  6  inches  in 
diameter.     Special  sizes  are  also  made  to  order. 

Still  another  application  of  this  clamping  device  is  in 
the  "Bull  Dog"  split  pulley  bushing  shown  in  Fig.  2.  This 
is  intended  for  use  in  connection  with  split  pulleys,  and  it 
may  be  just  as  easily  applied  as  an  ordinary  bushing.  When 
the  pulley  is  bolted  together,  the  bushing  does  not  bind  on 
the  shaft;  it  is  just  free  enough  to  allow  the  pulley  to  be 
moved  to  the  required  position.  The  same  arrangement  of 
an  eccentric  chamber  and  clamping  roller  is  provided  in  the 
bushing,  and  when  the  pulley  has  been  set  in  the  required 
position  a  slight  turn  binds  it  securely  on  the  shaft.  The 
strain  of  the  drive  keeps  the  pulley  locked  tight,  but  if  it 
is  desired  to  release  the  clamp,  it  is  merely  necessary  to  put 
a  bar  through  the  spokes  of  the  pulley  and  give  a  sharp  pull 
in  the  opposite  direction  to  that  in  which  the  shaft  runs.  An 
important  feature  of  "Bull  Dog"  shaft  couplings,  set  collars 
and  pulley  bushings  is  the  time  saved  in  installation. 


ORESCENT   HAMMER-HANDLE 
SCREW-DRIVER 

The  accompanying  illustration  shows  a  combination  ham- 
mer and  screw-driver  which  has  been  placed  on  the  market 
by  the  Crescent  Tool  Co.,  Jamestown,  N.  Y.  This  tool  can 
be  used  in  the  same  way  as  an  ordinary  screw-driver,  but 
for  heavy  work — such  as  driving  a  screw  into  hard  wood  or 

starting  a  screw 
that  has  become 
rusted — the  handle 
may  be  turned 
down  at  right 
angles  to  the  blade 
to  afford  additional 
leverage.  In  this 
position,  the  tool 
gives  very  satis- 
factory   service    as 

Crescent  Hammer-handle  Screw-driver  a       light        hammer 


and    will    be    found    convenient    for    starting    to    drive    wood 
screws.    A  strong  spring  holds  the  handle  in  place. 

The  blade  of  the  screw-driver  is  of  drop-forged  steel, 
hardened  and  tempered  in  oil.  The  handle  is  knurled  to 
afford  a  good  grip,  and  the  entire  tool  is  nickel  plated.  The 
length  of  the  blade  is  6  inches,  over-all  length  10  inches, 
thickness  of  point  5/64  inch,  and  weight  14  ounces. 


HYDRAULIC   INVERTED  FORCING  PRESS 

The  accompanying  illustration  shows  an  inverted  hydraulic 
forcing  press  which  is  a  recent  addition  to  the  line  of  the 
Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave.,  Mount  Gilead, 
Ohio.  The  press  is  a  self-contained  unit  which  requires  no 
auxiliary  water  or  power  supply.  It  is  usually  equipped  with 
electric  motor  drive,  but  belt  drive  may  be  applied  when 
so  desired.  It  will  be  seen  that  the  press  is  of  the  inverted 
type  in  which  the  base  or  platen  is  located  close  to  the 
floor,  so  that 
heavy  work  can 
easily  be  put  in 
place.  Detachable 
extension  shelves, 
12  inches  wide  by 
30  inches  long, 
are  joined  to  each 
side  of  the  press, 
and  the  work  can 
be  lifted  onto 
either  of  these 
shelves  by  means 
of  the  hoist 
which  is  sus- 
pended from  the 
swinging  crane 
and  trolley  de- 
vice on  the  head 
of  the  press.  In 
this  way  the  set- 
ting up  of  the 
heaviest  work  for 
which  the  press 
is  adapted  is 
quite  a  simple 
matter. 

The  press 
shown  in  the  ac- 
companying illus- 
tration is  equip- 
ped with  a  two- 
plunger  vertical 
hydraulic  pump, 
the  plungers  of 
which  are  %  inch  in  diameter  and  have  a  stroke  of  31.2 
inches.  This  pump  is  driven  through  two  eccentrics,  oper- 
ated by  a  three-horsepower  motor  mounted  on  the  press. 
The  gears  of  the  motor  power  attachment  are  fully  en- 
closed, and  the  pump  is  equipped  with  an  automatic  knock- 
out valve  attachment,  spring  safety  valve,  tee-operating  valve, 
and  pressure  gage.  In  order  to  provide  ample  strength,  all 
parts  of  the  press  are  made  of  steel,  the  strain  rods  being 
made  of  bright  cold-rolled  steel  shafts.  Cast  steel  is  used 
for  the  pressure  base,  and  the  cylinder  is  made  from  a  steel 
casting.  The  lower  platen  of  the  press  has  a  working  sur- 
face of  24  by  22  inches,  and  there  is  a  6-inch  hole  in  the 
center  of  the  platen  to  provide  clearance  for  the  end  of 
a  hub  or  shaft  during  the  pressing  operation.  The  movable 
platen  is  24  by  22  inches  in  size  and  is  guided  by  babbitted 
bearings  on  the  strain  rods.  The  ram  is  returned  by  a  weight 
after  the  pressing  operation  has  been  completed.  The  capacity 
of  the  press  is  for  pressures  up  to  60  tons. 


Hydraulic   60-toa   Inverted    Forcing   Press 


WILLIAMSON  METAL-CUTTING  BAND  SAW 

In  the  latest  type  of  metal-cutting  band  saw  which  has 
been  placed  on  the  market  by  H.  C.  Williamson,  1840  W. 
Lake  St.,  Chicago,  111.,  capacity  is  provided  for  cutting  work 
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ranging  in  size  from  ^s  to  8  inches  in  diameter.  An  idea 
of  the  diversity  of  the  material  which  can  be  cut  on  this 
machine  will  be  gathered  from  the  fact  that  It  is  being 
employed  for  cutting  S-inch  I-beams,  S-inch  square  billets, 
and  a  great  variety  of  sections  of  various  sizes  which  come 
between  these  extremes.  It  is  claimed  for  the  machine  that 
it  will  cut  very  accurate  disks  from  tool  steel  bars,  and  that 
tubing  and  other  light  materials  can  be  cut  in  an  efficient 
manner.  When  handling  certain  classes  of  work,  the  back 
of  the  machine  can  be  removed  to  give  a  flat  table.  The 
table  is  held  stationary,  and  the  feed  is  provided  by  moving 
the  blade  to  the  work  rather  than  by  feeding  the  heavy 
work  up  to  the  blade.  This  is  the  means  of  effecting  a 
saving  in  the  amount  of  power  required  to  drive  the  ma- 
chine. The  frame  that  carries  the  wheels  over  which 
the  saw  runs  and  the  driving  mechanism,  slides  on  ways 
on  the  machine;  and  provision  is  made  for  obtaining  the 
feed  either  by  hand  or  gravity.  The  saw  guide  is  convenient- 
ly located  and  may  be  easily  adjusted. 

The  pressure  of  the  cut  may  be  varied  by  changing  the 
number  of  weights  hung  on  the  gravity  feed  lever.  When 
the  machine  is  equipped  with  individual  motor  drive,  the 
motor  may  be  mounted  on  the  frame,  as  shown  in  the  ac- 
companying illustration.  The  tightening  of  the  saw  blade 
Is  accomplished  by  means  of  the  handwheel  shown  at  the 
top  of  the  machine.  It  will  be  evident  from  the  illustration 
that  the  design  has  been  worked  out  along  very  simple  lines. 


Willli 


K<-l>|.cutlinK    Bind    Saw 


which.  In  turn,  makes  the  machine  vrry  simple  to  operate. 
As  a  result.  Inexpensive  labor  can  be  employed  and  one 
operator  can   run  several   machines. 

MOTCH  &  MERRYWEATHER  SHRAPNEL 
SHELL  BANDING  PRESS 

The  pneumatic  b.irnlInK  jircss  whirh  forms  the  subject  of 
thin  article  hag  been  devrloped  for  the  purpose  of  compress- 
ing the  copper  bands  onto  shrapnel  sheila.  The  action  of 
the  preuR  Is  such  that  the  dies  strike  n  sharp  blow  and  then 
'Xert  a  heavy  preMure  which  Is  »\ifflrlent  to  force  the  copper 
band    Into   n    i1iivri;il1    emnvi'    In    tin-   Oi-tl       Tho    rule   nf   pro 


duction  which  may  be  obtained  with  this  machine  is  only 
limited  by  the  ability  of  the  operator  to  handle  the  work. 
The  actual  time  required  to  set  the  band  on  an  18-pound 
shrapnel  shell  is  from  7  to  8  seconds,  so  that  it  will  be 
evident  that  the  greater  part  of  the  time  required  for  doing 
this   work    is   taken   by   the   operator   in    setting   up   the   ma- 


A 
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Motcb    &    Horryweather   Shrapnel   SheU    BandiAg    Press    equipped 
with  Mosin;  Attachment 

chine  for  the  compressing  operation  and  removing  the 
banded  shell  from  the  press.  Where  one  operator  has  entire 
charge  of  the  machine,  he  should  be  able  to  turn  out  at 
least  one  shell  per  minute;  and  with  two  operations  to  a 
machine,  the  rate  of  production  ought  to  be  from  three  to 
four  shells  per  minute. 

The  machine  is  self-contained,  and  in  setting  it  up  it  is 
merely  necessary  to  connect  the  air  line  in  the  shop  to  the 
control  valve  on  the  machine.  A  "nosing"  attachment  is 
provided,  which  consists  at  a  thinible  carried  over  the  ram 
of  the  press.  When  this  attachment  is  used,  the  shell  is 
put  in  the  same  position  as  it  would  occupy  when  having  the 
copper  band  put  on,  but  for  the  "nosing"  operation  the  shell 
is  forced  up  by  the  air  cylinder  so  that  its  enil  Is  compressed 
by  entering  the  nosing  thimble.  The  principal  dimensions 
of  the  machine  are  as  follows:  Air  pressure  required,  100 
pounds  per  square  Inch;  floor  space  occupied,  30  by  30  Inches; 
and  weight  of  machine,  1750  pounds.  The  Motch  &  Merry- 
weather  Machinery  Co..  707-715  Lakeside  Ave.,  N.  W.,  Cleve- 
land, Ohio,  has  the  exclusive  sales  agency  for  this  press. 

STORAGE  BATTERY  TRUCK 
In  the  Industrial  truck  which  has  been  placed  on  the 
market  by  the  Automatic  Transportation  Co.,  258  Broadway, 
New  York  City,  the  feature  of  an  elevating  truck  for  use  In 
connection  with  wooden  loading  platforms  has  been  com- 
bined with  motor  drive.  The  truck  Is  e<)ulpped  with  two 
three-horsepower  motors,  one  of  which  does  the  driving 
while  the  other  provides  for  raising  the  load  by  power. 
Both  of  these  motors  are  connected  to  the  same  storage 
battery;  and  this  battery  has  a  sufficient  capacity  to  drive 
the  truck  under  maximum  service  conditions  for  a  full  work- 
ing day. 
The  raising  of  the  truck  Is  done  by  means  of  four  cams. 
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Fig.    1.     Automatic    Transportation    Co.'s    Storage    Battery    Truck 

two  of  which  are  located  at  the  front  and  two  at  the  rear 
of  the  frame  which  goes  under  the  loading  platform.  These 
cams  are  operated  from  the  motor  by  means  of  a  chain  which 
can  be  seen  in  Fig.  1,  and  provide  a  lift  of  3  inches.  The 
motor  is  not  used  for  lowering  the  load.  For  this  pur- 
pose a  band,  brake  is  provided  on  the  motor  shaft,  and  the 
lever  which  controls  this  brake  provides  for  letting  the  load 
down   slowly. 

It  will  be  noticed  that  a  platform  is  provided  on  the 
truck,  on  which  the  operator  stands  while  transporting  a 
load  from  one  department  of  the  factory  to  another.  The 
small  wheels  of  the  truck  are  10  inches  and  the  large  wheels 
15  inches  in  diameter.  Rubber  tires  are  provided  on  the 
wheels  so  that  the  truck  runs  quietly.  The  capacity  is  for 
loads  up  to  4000  pounds,  and  with  such  a  load  on  the  truck 
it  can  be  driven   at  speeds  up  to   5   miles   per  hour. 


BRIDGEFORD  PROJECTILE   LATHE 

For  use  in  turning  and  boring  large  explosive  shells,  the 
Bridgeford  Machine  Tool  Works,  Rochester,  N.  Y.,  has  ar- 
ranged the  32-inch  heavy  triple  geared  engine  lathe  of  its 
manufacture  with  attachments  which  enable  a  high  rate  of 
production  to  be  obtained  on  this  class  of  work. 

It  will  be  seen  that  a  power-fed  tailstock  is  provided 
which  adapts  the  lathe  for  boring  large  shells.  The  bar  is 
5%  inches  in  diameter  and  bored  No.  7  Morse  taper.  It  is 
arranged  on  a  swivel  so  that  either  straight  or  tapered  holes 
can  be  bored  without  using  the  taper  attachment.  Power 
for  operating  the  bar  is  taken  from  the  lead-screw  and  trans- 
mitted to  the  bar  through  gearing.  In  addition  to  the  power 
feed,  there  is  an  arrangement  by  which  the  bar  can  be  tra- 
versed by  hand  at  either  a  low  or  high  speed.  For  this  pur- 
pose a  large  handwheel  is  employed,  which  drives  direct  for 
hig'h  speed  or  through  back-gears  for  slow  speed.  The  small 
handwheel  provides  for  engaging  or  disengaging  the  power 
feed.  The  tailstock  has  a  cross  adjustment  in  addition  to 
lateral  adjustment  along  the  bed. 

A  four-tool  steel  turret  mounted  on  the  compound  rest  is 
of  great  assist- 
ance in  provid- 
ing  for  the 
rapid  and  eco- 
nomical han- 
dling of  the 
■work.  The  lathe 
shown  in  the  il- 
lustration is 
driven  by  an 
eighteen  -  horse- 
power Westing- 
house  variable- 
speed  motor 
which  is  con- 
trolled from  the 
carriage   by    the 

use     of     a     West-  Bridgeford    32-inch    Engine    Lathe    equipped    1 


Fig.    8.     Storage    Battery    Truck    at    Work 

inghouse  drum  type  controller,  placed  on  the  rear  of  the 
frame.  This  enables  the  operator  to  control  the  motor 
from  the  carriage  and  change  from  slow  to  fast  speed,  or 
vice  versa,  without  leaving  the  operating  position.  Without 
a  motor,  the  headstock  provides  for  fifteen  mechanical  speed 
changes,  in  geometrical  progression;  but  when  the  lathe  is 
equipped  with  variable-speed  motor  drive,  these  fifteen 
changes  are  multiplied  by  the  number  of  points  on  the  con- 
troller. The  quick-change  gear-box  enables  the  operator  to 
obtain  any  desired  feed  instantly.  When  equipped  with  side 
turning  or  full  swing  rests,  this  lathe  is  adapted  for  handling 
the  machining  operations  on  large  shells  advantageously. 


NEW  MACHINERY  AND  TOOLS  NOTES 
Staybolt  Tap:  Reinhold  Betterman.  Johnstown,  Pa.  A 
tapping  device  developed  tor  rapidly  tapping  staybolt  holes  in 
internal  fire-box  boilers.  Provision  is  made  for  overcoming 
the  difficulty  experienced  in  cutting  the  holes  in  proper 
alignment. 

Duplex  Milling  Machine:  C.  F.  Fulmer,  Plainfield,  N.  J. 
A  machine  designed  for  slotting  piston  rings,  which  has  a 
capacity  for  rings  from  1%  to  14  inches  in  diameter.  It  is  ad- 
justable to  0.001  inch  and  is  provided  with  a  positive  device 
for  holding  the  work. 

Quick-change  Drill  Chuck:  Millholland  Tool  Co.,  Indian- 
apolis, Ind.  A  quick-change  chuck  intended  for  use  in  machin- 
ing work  where  drills,  reamers,  taps,  etc.,  are  required.  The 
rapid  manipulation  of  the  chuck  is  the  means  of  saving  a  con- 
siderable amount  of  time. 

Heavy-duty  Drill:  Colburn  Machine  Tool  Co.,  Franklin,  Pa. 
A  heavy-duty  drill  press  equipped  with  a  driving  motor  which 
has  automatic  starting  control.  A  compound  table  is  provided 
on  the  drill  press,  and  the  machine  has  a  capacity  for  drilling 
holes  up  to  2  inches  in  diameter. 

Fractiometer:  Fractiometer  Co.,  Rochester,  N.  Y.  An  in- 
strument for  use  in  adding  and  subtracting  fractions,  which 
is  of  simple  construction,  consisting  of  two  celluloid  disks, 
the  outer  one  of  which  is  held  by  hand  while  the  inner  is 
rotated  to  the  desired  position  for  the  calculation  to  be  made. 
Welding  and  Cutting  Torch:  Imperial  Brass  Mfg.  Co., 
Chicago,  111.  A  torch  in  which  the  change  from  welding  to 
cutting  or  vice  veysa  can  be  conveniently  made  by  removing 
the  welding  head  and  substituting  the  cutting  attachment, 
or  replacing  the  cutting  attachment  with  the  welding  head,  as 

may  be  required. 
Emery  Wheel 
Guard:  William 
Plotz  Iron 
Works,  Cleve- 
land, Ohio.  A 
guard  which 
may  be  easily 
clamped  to  any 
form  of  grind- 
ing wheel  stand. 
In  the  event  of 
the  wheel  burst- 
ing, the  guard 
closes  auto- 
matically  to  pre- 
vent the  broken 
pieces  from  fly- 
ing. This  emery 
wheel  guard  is 
made  in  a  num- 
ber   of   different 
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Miter  Cutting-off  Machine:  Grinden  Art  Metal  Co..  427 
Marcy  Ave.,  Brooklyn.  N.  V.  A  machine  developed  for  use 
in  making  miter  cuts  on  hollow  steel  molding.  The  cutting 
is  done  by  an  emery  wheel  18  inches  in  diameter  by  >^  inch 
thick,  and  the  machine  is  driven  by  an  electric  motor. 

Cutting  and  Welding  Torches:  Modem  Engineering  Co.,  St. 
Louis,  Mo.  The  important  feature  of  these  torches  is  the  pro- 
vision of  an  automatic  spring  closing  or  check  valve,  whereby 
the  possibility  of  back-fire  through  the  formation  of  an  ex- 
plosive mixture  beyond  the  head  Is  said  to  be  entirely 
eliminated. 

Automatic  Grease  Cup:  Hunter  Pressed  Steel  Co.,  Phila- 
delphia. Pa.  In  this  cup  the  grease  is  fed  automatically  by  the 
use  of  compressed  air,  the  action  being  supplemented  by  the 
force  of  a  light  compression  spring.  In  this  way  a  uniform 
action  Is  provided  which  feeds  the  grease  steadily  down  into 
the  bearing. 

Thread  Limit  Gage:  C.  L.  Bailey,  Glen  Ridge,  N.  J.  This 
gage  has  a  frame  of  the  C-type  in  which  the  hardened  and 
ground  measuring  surfaces  are  clamped.  On  one  side  the 
measuring  surface  is  continuous,  while  the  "go"  and  "not  go" 
surfaces  on  the  opposite  side  are  separate,  with  the  required 
tolerance  limit  between  them. 

Cutting-off  and  Facing  Machine:  Williams  Tool  Co.,  Erie, 
Pa.  This  machine  is  particularly  adapted  for  cutting  off  and 
facing  shell  forgings.  The  average  speed  of  operation  is  esti- 
mated at  60  feet  per  minute,  and  nmning  in  this  way  a  4.5 
shell  forging  can  be  faced  in  two  minutes,  and  the  open  end 
cut  off  in  slightly  less  than  30  seconds,  when  the  wall  is  % 
inch  thick. 

Bench  Die  Grinder:  Otto  &  Grayson  Mfg.  Co.,  Indianapolis, 
Ind.  A  bench  machine  for  grinding  dies,  punches  and  similar 
work.  The  arbor  is  designed  to  carry  small  grinding  wheels 
with  a  hole  Ms  i°ch  in  diameter.  The  bracket  carrying  the 
wheel  has  an  overhang  of  7  inches  from  the  center  of  the 
spindle  to  the  center  of  the  column.  The  table  of  the  machine 
is  12  by  12  inches  in  size. 

Drinking  Fountain:  Allen  Filter  Co.,  Toledo,  Ohio.  A 
bubbling  fountain  and  water  cooler  especially  designed  for 
shop  use.  The  cooler  box  has  double  galvanized  iron  walls 
insulated  with  granulated  cork.  A  coil  tinned  both  inside  and 
out  carries  the  water  through  the  cooler,  the  coil  being  sub- 
merged in  the  ice-cold  water.  The  ice  is  inserted  in  one  piece, 
and  placed  on  top  of  the  coil. 

Portable  Electric  Drill:  A.  F.  Carver  &  Co.,  Newtonville, 
Mass.  A  tool  with  a  capacity  for  drilling  holes  up  to  %  inch 
in  diameter  in  steel.  The  motor  is  designed  to  run  on  alter- 
nating current,  and  is  of  the  slow  speed  type.  A  push  button 
control  switch  is  located  in  the  side  handle,  and  the  frame 
and  spade  handle  are  made  of  aluminum  to  reduce  weight. 
The  weight  of  the  tool  is  22  pounds. 

Vertical  Shrapnel  Milling  Machine:  George  Gorton  Ma- 
chine Co.,  Racine,  Wis.  A  special  high-speed  vertical  milling 
machine  designed  especially  to  meet  the  requirements  of  mill- 
ing the  powder  groove  in  the  timing  disks  used  in  shrapnel 
shells.  The  table  Is  equipped  with  a  special  fixture  for  hold- 
ing the  work  and  locating  it  properly.  The  capacity  is  ap- 
proximately 1200  disks  in  a  ten-hour  day. 

Reproducing  Machine:  Commercial  Camera  Co.,  Rochester. 
New  York.  A  machine  which  provides  a  rapid,  accurate,  and 
inexpensive  method  of  reproducing  all  sorts  of  copy,  such  as 
photographs,  letters,  maps,  drawings,  blueprints,  etc.  It  not 
only  has  the  advantage  of  doing  the  work  far  more  rapidly 
than  It  could  be  done  by  hand,  but  there  Is  absolute  assurance 
that  a  true  facsimile  of  the  copy  will  be  obtained. 

Storage  Battery  Truck:  El  well-Parker  Electric  Co.,  Cleve- 
land, Ohio.  A  factory  truck  driven  by  a  motor  which  takes 
power  from  an  electric  storage  battery.  The  truck  is  used.  In 
connection  with  inexpensive  wooden  or  metal  platforms  upon 
which  the  work  is  stacked,  so  that  it  Is  only  necessary  to  pro- 
vide the  number  of  trucks  that  are  actually  required  for 
tran.iferrlng   the   work   from  department  to  department. 

Hand  Punch  and  Shear:  Whitney  Metal  Tool  Co.,  Rockford, 
III.  A  hand  punch  designed  for  punching  sheet  metal,  angles, 
etc.,  with  the  minimum  amount  of  effort.  The  tool  has  a 
capacity  for  punching  a  %-lnch  hole  through  a  'i-lnch  metal 
plate.  The  hand-operated  shear  is  suitable  for  all  classes  of 
sheet  metal  work,  and  is  designed  in  such  a  way  that  the 
shear  works  equally  well  when  cutting  at  the  extreme  point 
of  the  blades  as  It  does  at  any  other  point. 

Photograph  Displaying  Device:  Corte-Scope  Co,  5612 
Carnegie  Ave  ,  Clevi'land,  Ohio.  A  device  for  use  in  exhibiting 
pictures  of  maclilinTy  or  any  other  photographs.  This  device 
resembles  a  steroosrope,  the  particular  advantage  claimed  for 
It  being  thot  the  three  dimensions  of  height,  width,  and  depth 
can  be  shown  quite  clearly.  This  Is  obviously  an  advantage  to 
the  salesman  who  is  showing  a  prospective  customer  the 
features  of  a  machine  which  he  Is  trying  to  sell. 

Metallographic  Grinding  and  Polishing  Machine:  Elmer  A 
Amend,  New  York  City.  This  inaelilne  was  built  arriirdlng  to 
Rperlflratiniis  drawn  by  Henry  Wysor.  Lafayette  College. 
Kaston,    Pa.      It   Is   essentially   a    duplex    machine,    being    pro- 


vided with  three  carborundum  wheels  for  the  rough,  medium 
and  finish  grinding  operations,  and  a  brass  disk  for  the  polish- 
ing operation.  The  grinding  wheels  are  carried  on  a  hori- 
zontal shaft  and  the  polishing  disk  on  a  vertical  shaft. 

Emery-band  Grinders:  T.  P.  Walls  Tool  &  Supply  Co.,  75 
Walker  St.,  New  Y'ork  City.  An  endless-band  type  of  grinder 
which  provides  for  obtaining  a  straight  grained  finish  and 
sharp  comers  on  the  work.  The  work  to  be  finished  is  held 
lightly  against  the  emery  band,  which  is  held  absolutely  flat. 
When  one  band  is  worn  out  a  new  one  can  be  substituted  in- 
stantly by  simply  releasing  the  tension  between  the  pulleys. 
Leather  buffing  bands  for  polishing  can  also  be  used  on  this 
machine. 

Machine  for  Photographing  on  Both  Sides  of  a  Sheet: 
Cameragraph  Co.,  Kansas  City,  Mo.  This  company  has  re- 
cently brought  out  a  machine  which  is  capable  of  taking  two 
separate  photographs  at  the  same  time  and  printing  them  on 
opposite  sides  of  the  same  sheet.  The  machine  also  provides 
for  developing  and  fixing  the  photographs  by  the  manipulation 
of  a  crank,  and  delivers  the  completed  prints  cut  ready  for 
drying  without  requiring  the  operator  to  Immerse  his  hands  in 
chemical  baths  or  water. 

High-resistance  Electric  Pyrometers:  Bristol  Co.,  Water- 
bury,  Conn.  A  line  of  high-resistance  electric  pyrometers  for 
measuring  temperatures  up  to  3000  degrees  F.  The  mllli- 
voltmeter  movement  is  of  the  pivot  jewel  bearing  dead-beat 
type  manufactured  by  the  Weston  Electrical  Instrument  Co. 
Bristol  base  metal  couples  may  be  used  with  these  instruments 
for  measuring  temperatures  up  to  2000  degrees  F.,  while 
platinum,  platinum-rhodium  couples  are  used  for  temper- 
atures from  2000  to  3000  degrees  F. 

Air  Compressor:  Ingersoll-Rand  Co.,  11  Broadway,  New 
York  City.  A  small  high-pressure  air  compressor  of  the  hori- 
zontal type,  which  is  driven  by  a  steam  engine.  The  air 
cylinder  Is  equipped  with  Ingersoll-Rogler  air  valves  which 
are  independent  of  any  external  operating  mechanism.  These 
valves  allow  high  speeds  to  be  employed  and  give  a  high 
compression  efficiency;  in  addition  they  are  almost  silent  in 
operation.  This  type  of  valve  is  now  used  on  all  the  air 
compressors  of  this  company's  manufacture. 

Non-rusting  Steel:  Firth-Sterling  Steel  Co.,  McKeesport, 
Pa.  A  steel  which  will  not  rust  or  stain,  so  that  it  Is  particu- 
larly adapted  for  use  in  the  manufacture  of  cutlery.  This 
steel  was  originally  made  by  Thomas  Firth  &  Sons,  Ltd., 
Sheffield,  England,  and  was  developed  for  use  in  making  pump 
rods  for  colliery  work.  The  breaking  strength  is  from  50  to  55 
tons  per  square  inch  with  an  elongation  of  20  per  cent  and  a 
reduction  in  area  of  almost  60  per  cent.  Hardening  increases 
the  tensile  strength  to  about  100  tons  per  square  inch. 

Sand  Blasting  Machine:  Mott  Sand  Blast  Mfg.  Co.,  New 
York  City.  This  machine  is  for  use  in  cleaning  castings  and 
is  particularly  adapted  for  intricate  cored  work,  castings 
where  the  sand  has  been  burned  hard  In  the  comers,  thin 
malleable  iron  or  steel  castings,  etc.  The  apparatus  is  so  ar- 
ranged that  the  nozzle  or  nozzles  are  moved  across  the  face 
of  the  castings  while  they  are  being  rolled  In  a  tumbling  bar- 
rel, so  that  the  result  is  essentially  the  same  as  that  obtained 
by  an  operator  who  turns  the  casting  and  moves  the  nozzle 
by  hand. 

Power  Indicator:  American  Pulley  Co.,  Philadelphia,  Pa. 
A  sensitive  indicator  for  determining  the  horsepower  required 
to  run  unloaded  pulleys.  This  apparatus  is  interposed  on  the 
shaft  between  the  driving  pulley  and  the  pulley  to  be  tested. 
It  consists  of  two  disks,  one  of  which  is  driven  by  the  other 
by  means  of  the  free  end  of  a  flat  spring  attached  to  the  driv- 
ing disk,  which  presses  against  a  pin  on  the  driven  disk.  The 
relative  position  of  the  two  disks  when  loaded  is  determined 
by  the  pressure  on  the  spring,  which  is  indicated  by  a  pin 
moving  over  a  scale  that  has  been  calibrated  to  indicate 
horsepower. 

Lathe  Chuck:  Thomas  Elevator  Co.,  Chicago,  III.  A  hand- 
operated  lathe  chuck  which  can  be  placed  on  a  machine  or  re- 
moved as  easily  as  a  faceplate.  A  hand  lever,  cams  and  arms 
within  the  shell  of  the  chuck  are  so  arranged  that  a  short 
Initial  movement  of  the  lever  moves  the  jaws  from  the  fully 
opened  position  to  a  point  where  they  are  nearly  in  contact 
with  the  work;  and  the  remaining  movement  of  the  lever 
moves  the  jaws  slowly  into  contact  with  the  work,  giving  a 
high  holding  pressure.  Cams  may  be  cut  to  give  practically 
any  distance  of  Jaw  nlovement  within  the  range  of  the  chuck 
without  changing  the  gripping  pressure  of  the  Jaws  obtained 
by  the  final  hand  lever  movement. 
*  •  • 
The  chemists  of  the  I'nlted  States  Bureau  of  Mines  have 
discovered  a  process  whereby  radium  can  be  produced  at  one- 
third  Its  present  cost;  or  at  a  price  of  }40,000  per  gram  In- 
stood  of  $120,000.  Radium  Is  much  sought  after  because  of 
Its  supposed  curative  qualities  and  its  romorkable  chemical 
activity.  One  grain  of  it  evolves  siifTlcient  heat  to  raise  Its 
own  weight  of  water  from  the  freezing  point  to  the  boiling 
point  every  forty-flve  minutes. 
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SHEARER  VERTICAL   TURRET 
ATTACHMENT 

When  work  is  being  machined  on  an  engine  lathe,  which 
requires  forming,  grooving,  beveling,  beading,  and  similar 
operations  to  be  conducted   in  sequence,  the  vertical  turret 


Shearer    Vertical    Turret    Attachment    for    Engine    Lathe 

attachment  which  has  been  patented  by  George  T.  Shearer  of 
Augusta,  Ga.,  will  be  found  the  means  of  saving  a  consider- 
able amount  of  time.  It  will  be  seen  that  this  attachment 
consists  of  a  vertical  head  clamped  to  the  carriage  of  the 
lathe,  and  that  it  has  a  capacity  for  eight  tools.  The  tools 
are  held  in  dovetailed  grooves  by  beveled  clamp-bolts,  which 
method  of  fastening  provides  a  very  secure  grip.  When  in 
operation,  the  cross-feed  is  brought  up  against  a  stop  fastened 
to  the  lathe  carriage  and  the  graduation  on  the  feed-screw  is 
then  turned  to  zero,  the  purpose  of  this  adjustment  being  to 
insure  having  the  same  tension  on  all  tools.  The  fine  ad- 
justing screw  which  is  provided  behind  each  tool  enables  the 
operator  to  set  all  the  tools  to  cut  at  exactly  the  same 
distance  from  the  center  of  the  work.  By  releasing  the 
handle,  the  turret  may  be  turned  toward  the  operator,  and 
when  the  correct  tool  is  brought  to  the  working  position  the 
turret  is  clamped. 

The  accompanying  illustration  shows  the  turret  attachment 
engaged  in  turning  a  copper  band  on  a  10-inch  projectile, 
this  band  being  turned  from  the  rough  and  finished  to  within 
0.002  inch  of  the  required  size  in  less  than  nine  minutes, 
without  requiring  the  use  of  calipers.  It  is  claimed  for  the 
attachment  that  it  will  do  60  per  cent  more  work  than  can  be 
obtained  from  a  machine  which  is  not  equipped  in  this  way. 
The  attachment  may  be  easily  removed  from  the  lathe  by 
loosening  two  clamp-bolts. 

«     *     « 

TESTING  HARDNESS   AND   ELASTICITY 
OF  RUBBER 

The  physical  properties  of  rubber  used  for  automobile  tires 
are  so  different  from  those  of  all  substitutes  which  have 
been   tried  that   a  saying  has   arisen   to   the  effect  that   "the 


only  substitute  for  a  rubber  tire  is  another  rubber  tire." 
But  the  properties  that  make  rubber  so  serviceable  may 
vary  to  such  an  extent  that  tires  made  of  unsuitable  grades 
of  rubber  are  little  better  than  many  tires  made  from  inferior 
substitutes.  The  steadily  increasing  demands  for  uniformity 
in  tires,  which  are  made  by  automobile  engineers,  have  cre- 
ated a  demand  for  accurate  instruments  for  testing  the  rub- 
ber in  order  to  determine  whether  or  not  it  is  up  to  the  re- 
quired standards. 

Hardness  and  elasticity  are  the  two  principal  physical 
properties  of  rubber  that  are  of  importance  as  regards  its  ap- 
plication in  tires.  The  Shore  Instrument  &  Mfg.  Co.,  557 
West  22nd  St.,  New  York  City,  took  up  the  problem  of  de- 
veloping instruments  for  determining  these  properties,  with 
the  result  that  the  "durometer"  and  "elastometer"  have  re- 
cently been  placed  upon  the  market.  These  instruments  are 
shown  in  Fig.  1,  and  they  can  be  used  free-hand,  or  in  con- 


"Burometer"    mounted    on    Stand    ready    for    Use 

I   stand   of  the   form  shown   in   Fig.   2.     The 


"Elastometer"    and    "Durometer,"    and   Standard   Spring 
Plate   for   checking  up    "Durometer" 


Fig.    2. 

nection    with 

"durometer"  is  used  for  testing  the  hardness  of  rubber,  while 

the  "elastometer"  measures  the  elasticity  of  the  material. 

The  hardness  is  measured  in  terms  of  the  resistance  offered 
by  the  rubber  to  the  depression  of  a  blunt  pin  into  it  by 
means  of  a  standard  spring.  The  surface  of  the  rubber  is  not 
broken  to  any  extent,  so  that  the  "durometer"  is  adapted  for 
testing  the  quality  of  finished  products  without  damaging 
them.  The  "elastometer"  measures  elasticity  in  terms  of  re- 
sistance to  permanent  depression  or  tearing.  For  this  pur- 
pose, a  moderately  sharp  point  is  caused  to  penetrate  the 
rubber  to  a  fixed  depth.  If  the  rubber  is  perfect,  no  tearing 
or  permanent  injury  of  the  material  will  result,  and  conse- 
quently the  point  will  be  completely  ejected  when  the  press- 
ure on  the  pin  is  released.     The  extent  to  which  the  rubber 
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HARDNESS   DETERMINED    BY  THE   DUROMETER         il'i'hlniru 


Fir.    3-     Chart    showing    BeUtion   of    Hardness    to    Elasticity    for 
Different  Tires  and  Materials 

recovers  after  imposing  this  test  indicates  the  percentage  of 
elasticity. 

The  importance  of  an  accurate  method  of  measuring  the 
hardness  and  elasticity  of  rubber  can  be  realized  when  it  is 
known  that  if  rubber  is  vulcanized  in  such  a  manner  that 
the  maximum  elasticity  is  reached,  while  the  hardness  is  too 
low  for  the  conditions  of  service,  each  degree  of  hardness  is 
obtained  by  sacrificing  about  3  degrees  of  elasticity,  as 
shown  in  the  chart  reproduced  in  Fig.  3.  This  loss  of  elas- 
ticity continues  to  such  an  extent  that  if  solid  tires  are 
hardened  sufficiently  to  carry  the  maximum  load,  so  much  of 
the  elasticity  of  the  rubber  is  sacrificed  that  the  efficiency  of 
the  tires  is  very  seriously  Impaired. 


KRAUS  INTERNAL  COMBUSTION  ENGINE 
FOR  MARINE  USE 

A  novel  type  of  internal  combustion  engine  has  been  in- 
vented by  Otto  Kraus  of  the  Kraus  Engine  Co.,  218  W.  26th 
St..  New  York  City,  which  is  believed  to  be  particularly 
adapted  for  marine  use,  owing  to  its  compactness  and  the 
fact  that  it  utilizes  crude  oil  or  other  low-grade  oils.  The 
interesting  feature  of  the  engine  is  that  the  combustion  of 
the  oil  occurs  in  a  separate  chamber  (corresponding  to  the 
steam  chest  of  a  steam  engine)  and  not  in  the  cylinders. 
In  this  combustion  chamber  the  oil  is  Injected  and  atomized 
and  is  mixed  with  a  suitable  quantity  of  water;  a  greater 
(|uantity  of  air  than  is  actually  required  for  combustion  is 
also  forced  into  the  chamber  by  an  air  compressor  driven 
from  the  crankshaft  of  the  engine.  The  steam  and  gases 
of  combustion  are  admitted  to  the  cylinders  by  means  of 
ordinary  piston  valves  which  are  operated  on  the  experi- 
mental motor  by  the  Joy  type  of  valve  gear. 

An  electric  spark  Ignites  the  atomized  oil  which  is  mixed 
with  the  compressed  air;  as  soon  as  the  engine  is  running, 
the  current  Is  turned  off.  since  continuous  combustion  takes 
place  without  It.  Only  one  spark  plug  Is  required  regardless 
of  the  number  of  cylinders.  In  starting  the  engine,  no  previ 
ous  heating  la  necessary  and  the  starting  may  be  done  by  the 
use  of  compressed  air.  which  the  engine  Itself  provides  by 
means  of  a  tank  attached  to  the  engine.  The  speed  Is  con 
trolled  by  a  throttle  and  it  la  rever8e<l  by  n  reversing  bver 
the  same  as  n  steam  engine.  The  power  Is  exerted  In  both 
directions  on  each  plalon  and  the  pressure  In  the  cyllniler  Is 
practically  constant  up  to  the  point  of  cut-off.  Thr  engine 
uses  kerosene,  crude  nil.  or  any  fuel  oil,  and  It  Is  rliilmed 
that  perfect  combustion  Is  obtained.  No  matter  what  fuel 
la  used.  It  Is  aald  that  there  are  no  rarimn  deposits  ami  the 
exhanal    Is   odorleaa. 


ANNUAL   CONVENTIONS   A.  R.  M.  M. 
AND   M.  C.  B.  A. 

The  forty-eighth  annual  convention  of  the  American  Rail- 
way Master  Mechanics'  Association  and  the  forty-ninth  an- 
nual convention  of  the  Master  Car  Builders'  Association  were 
held  in  Atlantic  City,  N.  J.,  June  9-11,  and  June  14-16,  re- 
spectively. The  headquarters  of  the  convention  was  Young's 
Pier,  where  the  daily  sessions  of  the  conventions  were  held 
and  the  entertainments  of  the  evenings  were  enjoyed.  A 
large  section  of  the  pier,  about  70,000  square  feet,  was  given 
over  to  the  exhibits  of  the  members  of  the  Railway  Supply 
Manufacturers'  Association.  These  exhibits  represented  the 
latest  developments  in  railway  supplies  and  devices  includ- 
ing locomotive,  car,  track,  and  shop  materials,  as  well  as  the 
tools  and  machines  used  in  general  railroad  shop  practice. 
The  machine  tool  exhibit,  while  interesting,  was  not  as  large 
as  in  previous  years,  the  reason  being  undoubtedly  due  to 
the  fact  that  the  machine  tool  builders  in  general  are  un- 
usually busy  and  not  as  keen  for  railway  business  as  in 
former  years.  While  the  delegates  to  the  convention  showed 
considerable  interest  in  the  machine  tool  exhibit,  it  was  the 
consensus  of  opinion  that  buying  by  the  railroads,  at  least  of 
machine  tool  equipment,  has  not  actively  begun. 

Among  the  reports  and  papers  of  the  American  Railway 
Master  Mechanics' Association  convention  were  the  following: 

June  9 — Mechanical  Stokers;  Revision  of  Standards;  Safety 
Appliances;  Advantages  of  Compounding  Superheated  Loco- 
motives;   Side  Bearings  on   Fenders;    Smoke  Prevention. 

June  10 — Locomotive  Headlights;  Design.  Construction,  and 
Inspection  of  Locomotive  Boilers;  Standardization  of  Tin- 
ware; Superheater  Locomotives;  Fuel  Economy;  Variable  Ex- 
hausts, by  J.  Snowden  Bell;  Tender  Derailments,  Causes  and 
Remedies,  read  by  H.  P.  Bentley;  Road  Instructions  for  En- 
gine Men  and  Firemen;  Cross-head  Design,  discussion  le !  by 
A.  R.  Ayers. 

June  11 — Discussion  of  reports  on  joint  meetings  with  M. 
C.  B.  Association;  Standardization  of  Tinware;  Revision  of 
Air  Brake  and  Train  Signal  Instruction;  Train  Resistance 
and  Tonnage  Ratings;  Locomotive  Counterbalancing;  Main- 
tenance and  Operation  of  Electrical  Equipment;  Forging 
Specifications;  Boiler  Washing;  Dimensions  of  Flange  and 
Screw  Couplings  for  Injectors. 

At  this  session  the  officers  for  the  year  were  elected  as 
follows:  E.  W.  Pratt,  president;  William  Schlafge.  first  vice- 
president;  F.  H.  Clark,  second  vice-president;  W.  J.  ToUerton. 
third  vice-president;  Angus  Sinclair,  treasurer;  C.  H.  Hogan. 
J.  F.  De  Voy  and  J.  T.  Wallis,  executive  committee. 

The  sessions  of  the  Master  Car  Builders'  Association  con- 
vention were  held  June  14,  15  and  16,  and  the  principal  papers 
and  discussions  were  as  follows: 

June  14 — Revision  of  standards  and  recommended  prac- 
tice; train  brake  and  signal  equipments;  brake  shoe  and 
brake  beam  equipment;  car  wheels;  arbitration  committee's 
report;  revision  of  prices  of  labor  and  material;  settlement 
prices  for  reinforced  wooden  cars;  compensation  for  car 
repairs. 

June  15 — Discussion  of  reports  on  couplers;  safety  appli- 
ances; rules  for  loading  material;  overhead  inspection;  inter- 
line inspection;  car  construction;  specifications  and  tests  for 
materials;  tank  cars;  paper  by  Paul  Synnestvedt,  "What  Is 
the  Value  of  a  Patent?" 

June  IB  Discussion  of  reports  on  train  lighting  and  equip- 
ment; car  trucks;  draft  gear;  paper  on  "Impact  between 
Freight  Cars  in  Switching  Service,"  by  Prof.  L.  E.  Endsley; 
topical  discussion.  "Air  Brake  Maintenance."  At  this  session 
a  Joint  meeting  with  the  A.  R.  M.  M.  Association  was  held. 

The  following  officers  for  the  year  were  elected:  President. 
I).  R.  Macllnln.  superintendent  of  motive  power.  New  York 
Central  Lines  West  of  Buffalo;  first  vice-president,  R.  W. 
Burnett;  second  vice-president.  C.  E.  Chambers,  superin- 
tendent of  motive  power.  Central  Railroad  of  New  Jersey; 
third  vice-president.  J.  W.  Demarest.  superintendent  of  motive 
power.  Pennsylvania  Lines  West  of  Pittsburg,  Northwest  Sys- 
tem;  treasurer,  J.  S.  Lentz.  Ix-high  Valley  Railroad 

Among  the  two  hundred  and  twenty-seven  concerns  exhibit- 
ing or  maintaining  reception  booths,  the  following  exhibited 
machine  tools,  machine  shop  equipment  or  supplies: 

Alston  Saw  &  Steel  Co.  Folcroff.  Pa.  Alston  hacksaw 
blades  with  dt-nionstratton  of  cutting  qualities. 

H.  Uoker  ft  Co.  Inc..  New  York  City.  Highspeed  and  tool 
steel;  steel  specialties. 
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C.    H.    Besly    &    Co.,    Chicago,    111.      Patternmaker's    disk 
grinder;   motor-driven  disk  grinder  for  metal  surfacing,  etc. 
C.  &  C.  Electric  &  Mfg.  Co.,  Garwood,  N.  J.     Demonstration 
of  electric  arc  welding  outfit. 

Duff  Mfg.  Co.,  Pittsburg,  Pa.  Duff  ball  bearing  screw- 
jack;   car  jacks;  ratchet  jacks;   hydraulic  jacks. 

Greenfield  Tap  &  Die  Corp.,  Greenfield,  Mass.  Demonstra- 
tion of  self-opening  dies,  tapping  chucks,  etc.  Samples  of  stay- 
bolt  taps  and  illustrations  of  staybolt  tapping  operations. 

Greene,  Tweed  &  Co.,  New  York  City.  "Favorite"  reversi- 
ble ratchet  wrench;  packings  for  piston  rods,  valves,  pumps, 
etc. 

Greenfield  Machine  Co.,  Greenfield,  Mass.  Cylindrical  grind- 
ing machine;  cutter  grinding  machine. 

Ellsworth  Haring,  New  York  City.  High-speed  steel;  tool 
steel;   steel  specialties. 

Edwin  Harrington,  Son  &  Co.,  Inc.,  Philadelphia,  Pa.  Chain 
hoists. 

Ingersoll-Rand  Co.,  New  York  City.    Pneumatic  riveting  and 

chipping     hammers;     "holder-ons";     sand     rammers;     motor 

hoists. 

William  Jessop  &  Sons,  Inc.,  New  York  City.    Jessop's  steel. 

H.  W.  Johns-Manville  Co.,  New  York  City.     Lagging,  pipe 

coverings,  packings,  gaskets,  etc. 

Landis  Machine  Co.,  Waynesboro,  Pa.  Pipe  threading  and 
cutting-off  machines;   grinder  for  chasers  and  bolt  cutters. 

Lucas  Machine  Tool  Co.,  Cleveland,  Ohio.  "Precision" 
horizontal  boring,  drilling  and  milling  machine. 

Manning,  Maxwell  &  Moore,  Inc.,  New  York  City.  Putnam 
car  wheel  boring  mill;  geared  head  lathe;  double  axle  lathe; 
journal  turning  lathe;  etc.. 

National  Machinery  Co.,  Tiffin,  Ohio.  Forging  machine; 
bolt  cutter;   automatic  nut  tapping  machine. 

Niles-Bement-Pond  Co.,  New  York  City.     Niles  44-inch  verti- 
cal boring  mill;   Bement  60-inch  horizontal  milling  machine. 
A.  O.  Norton,  Inc.,  Boston,  Mass.     High-speed  jack. 
R.   D.   Nuttall   Co.,  Pittsburg,   Pa.     Heat-treated   gears   and 
pinions  for  railway  use;   pantograph  trolley  for  electric  rail- 
way use. 

Nutter  &  Barnes  Co.,  Hinsdale,  N.  H.  Cutting-off  saw; 
abrasive  metal  cutting  machine;   saw 'sharpener,  etc. 

Stockbridge  Machine  Co.,  Worcester,  Mass.  20-inch  motor- 
driven  Stockbridge  crank  shaper. 

U.  S.  Metal  &  Mfg.  Co.,  New  York  City.  "Cayuta"  ball  and 
cone  bearing  screw  jack. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio.  No.  2A  universal 
hollow  hexagon  turret  lathe;  3A  universal  hollow  hexagon 
turret  lathe. 

Yale  &  Towne  Mfg.  Co.,  New  York  City.  "Yale"  triplex 
hoists,  trolleys,  etc. 

*     *     • 

CONVENTION  OF  N.  A.  O.  S. 

The  third  annual  convention  of  the  National  Association 
of  Corporation  Schools  was  held  in  Worcester,  Mass.,  June  8 
to  11,  with  headquarters  at  the  Bancroft  Hotel.  Practically 
the  whole  time  was  given  over  to  business  meetings,  reports, 
and  discussions.  The  Tuesday  morning  session  began  with 
an  address  of  welcome  by  George  I.  Alden,  president  of  the 
Norton  Co.,  and  by  Hon.  George  M.  Wright,  mayor  of  Wor- 
cester. Charles  P.  Steinmetz,  chief  advisory  engineer  of  the 
General  Electric  Co.,  and  president  of  the  National  Associa- 
tion of  Corporation  Schools,  then  presented  his  annual  ad- 
dress, after  which  the  various  annual  reports  were  read. 
During  subsequent  meetings,  reports  of  the  committees  on 
trade  apprenticeship  schools,  special  apprenticeship  schools, 
public  education,  vocational  guidance,  office  work  schools,  ad- 
vertising, selling  and  distribution,  employment  plans,  and 
safety,  hygiene  and  cooperation,  were  presented.  After  each 
report,  about  two  hours  was  allowed  for  discussion,  so  that 
each  subject  was  very  thoroughly  dealt  with.  On  June  8  an 
inspection  was  made  of  the  Worcester  Boy's  Trade  School  in 
the  afternoon,  and  on  June  9  the  plants  of  the  Norton  Co. 
and  the  Norton  Grinding  Co.  were  inspected  by  the  delegates 
and  visitors.  A  supper  was  served  in  the  open,  and  after  the 
supper  the  Norton  Co.  provided  an  entertainment  that  was 
highly  appreciated.  Later  a  session  was  held  in  the  Norton 
Co.'s  administration  hall.  Extensive  exhibits  of  educational 
value  and  interest  were  arranged  for  on  the  mezzanine  floor 
of  the  Bancroft  Hotel.  The  convention  undoubtedly  proved 
of  especial  value  to  all  the  delegates  interested  in  corporation 
and  trade  school  work.  Representatives  of  public  schools 
were  also  present  at  many  sessions. 


SPRING  MEETING   OF  A.  S.  M.  E. 

The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  was  held  in  Buffalo,  N.  V.,  June  22-25,  the  Hotel 
Statler  being  the  headquarters.  On  Tuesday  evening  an 
address  of  welcome  was  made  by  Frank  B.  Baird,  represent- 
ing the  industries  of  Buffalo,  to  which  John  A.  Brashear, 
president  of  the  society,  responded.  An  informal  reception 
and  reunion  followed.  On  Wednesday,  June  23,  the  party 
went  to  Niagara  Falls  by  special  trolley  cars,  where  a  busi- 
ness meeting  was  held  in  the  auditorium  of  the  Shredded 
Wheat  Co.'s  factory.  At  this  meeting,  the  following  papers 
were  presented: 

"The  Study  of  a  Shaft  and  Its  Improvement  by  Heat- 
treatment,"  by  John  Younger. 

"A  Comparison  of  the  Properties  of  Nickel,  Copper  and 
Manganese  Steel,"  by  Robert  R.  Abbott. 

"Use  of  Corrugated  Furnaces  for  Vertical  Fire^tube  Boilers," 
by  F.  W.  Dean. 

"On  Measuring  Gas  Weights,"  by  Thomas  E.  Butterfield. 

The  afternoon  was  spent  in  an  inspection  of  the  attractions 
of  Niagara  Falls,  the  power  plants  on  the  Canadian  and 
American  side,  etc.  Wednesday  evening  Dr.  F.  H.  Newell, 
formerly  chief  of  the  U.  S.  Reclamation  Service,  gave  an 
illustrated  lecture  on  "The  Engineer  as  a  Citizen"  in  the 
ball  room  of  the  Hotel  Statler.  Thursday  forenoon  was  de- 
voted to  professional  sessions  at  which  the  following  papers 
were  presented: 

"Rational  Design  and  Analysis  of  Heat  Transfer  Appa- 
ratus," by  E.  E.  Wilson. 

"Influence  of  Disk  Friction  on  Turbine  Pump  Design,"  by 
F.  zur  Nedden. 

"Surface  Condensers,"  by  C.  F.  Braun. 

"Some  Mechanical  Features  of  the  Hydration  of  Portland 
Cement  and  the  Making  of  Concrete  as  Revealed  by  Micro- 
Harding. 

"Design  of  Rectangular  Concrete  Beams,"  by  Howard 
scopic  Study,"  by  Nathan  C.  Johnson. 

"Model  Experiments  and  the  Forms  of  Empirical  Equa- 
tions," by  Edgar  Buckingham. 

"The  Effect  of  Relative  Humidity  on  an  Oak  Tanned 
Leather  Belt,"  by  W.  W.  Bird  and  F.  W.  Roys. 

Thursday  afternoon  was  devoted  to  sight-seeing  trips,  etc. 
The  reception  and  dance,  the  leading  social  function  of  the 
spring  meeting,  was  held  in  the  ball  room  of  the  Hotel 
Statler  Thursday  evening.  Friday  morning,  at  the  profes- 
sional session,  the  following  papers  were  presented: 

"Laws    of    Lubrication    of   Bearings,"    by    M.    D.   Hersey. 

"Relation  between  Production  and  Costs,"  by  H.   L.  Gantt. 

"Laps  and  Lapping,"  by  W.  A.  Knight. 

The  regular  nominating  committee  announced  the  follow- 
ing nominations  of  officers  for  election  next  fall:  D.  S. 
Jacobus  for  president;  J.  Sellers  Bancroft,  Julian  Kennedy 
and  W.  B.  Jackson  for  vice-presidents;  H.  de  B.  Parsons 
and  John  A.  Stevens  for  managers. 
*     *     » 

In  an  address  before  the  Patent  Bar  Association,  at  Chi- 
cago, Thomas  Ewing,  commissioner  of  patents,  called  atten- 
tion to  the  great  number  of  interferences  that  are  a  constant 
source  of  trouble  to  the  examiners  and  applicants.  There  are 
forty-three  primary  examiners  who  declare  interferences  w  her- 
ever  it  is  thought  necessary.  Each  examiner  who  declares 
an  interference  also  hears  the  motions  to  dissolve  it,  so  that 
an  interference  once  started  can  only  be  dissolved  by  induc- 
ing the  examiner  to  reverse  himself.  This  has  caused  serious 
criticism  of  the  patent  system.  Of  late,  one  of  the  two  law 
examiners  that  aid  in  the  work  of  the  patent  commissioner 
has  been  devoting  his  entire  time  to  going  over  all  proposed 
Interferences  with  the  examiners  before  these  interferences 
were  declared.  The  result  has  been  that  twenty-five  per 
cent  of  interferences  proposed  by  the  examiners  have  never 
been  declared.  In  order  to  effect  this  reduction  a  practice 
has  also  been  tried  of  not  establishing  interferences  where 
the  difference  of  dates  of  filing  of  the  applications  involved 
exceeds  two  years.  It  has  been  found  that  where  the  differ- 
ence of  filing  dates  exceeds  one  year,  the  party  filing  the 
application   first  has  won   in  nearly  all  cases. 
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CHART   RECORDING  MECHANIC'S 
PROGRESS 

The  cause  of  progress  In  life  might  be  summed  up  in  one 
word — discontent.  Be  discontented  with  your  present  con- 
dition if  you  would  change  to  a  better  one.  Every  ambitious 
person  is  discontented — for  if  he  were  not  he  would  not 
strive  so  hard  to  change  to  a  more  agreeable  environment. 
Contentment  is  a  foe  to  progress,  and  ambition  is  commend- 


That  the  practice  still  continues  and  that  possible  purchasers 
of  American  goods  are  still  annoyed  by  the  receipt  of  under- 
paid letters  from  the  United  States  is  shown  by  a  communica- 
tion from  F.  St.  Austell,  editor  of  the  International  Trade 
Developer,  who  writes: 

"Mr.  Dunn,  secretary  of  the  Pan  American  States  Associa- 
tion, recently  received  from  William  E.  Jessup,  a  resident  of 
Guatemala,  a  package  containing  140  underpaid  envelopes 
sent  to  him  In  one  month  by  merchants  of  the  United  States 


Chart  of  a  Hecbanic'a  Career  from   1898  to   1916 


able  provided  it  is  rightly  directed.  Many  a  mechanic  has 
been  contented  to  remain  a  journeyman  because  he  was  well 
satisfied.  If  he  had  been  discontented  he  would  have  gone 
ahead,  made  a  name  for  himself  and  perhaps  died  rich 
enough  to  endow  a  few  libraries. 

It  Is  the  custom  to  take  Inventory  of  stock  once  a  year, 
and  it  is  a  good  plan  for  every  Individual  to  occasionally 
take  stock  of  himself  and  his  resources,  and  to  record  prog- 
ress made.  The  simplest  way  of  keeping  a  record  of  progress 
is  to  draw  a  chart,  showing  year  by  year,  income,  occupation, 
position  and  other  data  of  Interest.  The  accompanying  chart, 
furnished  by  Dewitt  Tappan,  Watervliet,  N.  Y.,  is  an  ex- 
cellent example  of  a  personal  record  and  is  one  showing  satis- 
factory progress,  but  one  not  without  ups  and  downs  such  as 
most  mechanics  experience — at  least  in  their  early  years  fol- 
lowing apprenticeship.  It  will  be  noted  that  in  1906  he  en- 
rolled tor  a  home  study  course  in  mechanical  engineering  and 
that  substantial  advancement  in  salary  has  been  achieved 
since.  Mr.  Tappan  has  been  a  reader  of  and  a  contributor  to 
Macuisebt  for  many  years. 

The  executive  of  a  great  railway  system  has  compiled  a 
chart  recording  his  personal  career,  and  while  it  shows 
extraordinary  and  rapid  advancement,  a  very  significant 
feature  is  that  the  advancement  was  most  notable  at  the 
time  when  he  became  a  contributor  to  the  railway  technical 
Journals.  His  contributions  advertised  his  personality  and 
writing  stimulated  his  mental  activities.  Employers  should 
take  notice  of  this  fact,  especially  the  heads  of  the  larger 
manufacturing  concerns  who  have  displayed  In  late  years  a 
tendency  to  stifle  the  ambitions  of  certain  of  their  employes 
to  contribute  articles  or  papers  for  publication.  This  policy 
was  adopted  by  employers  for  fear  that  certain  "trade 
secrets"  would  be  revealed  and  their  business  Injured  by  giv- 
ing advantages  away  to  their  competitors.  This  policy,  like 
most  other  repressive  measures.  Is  likely  to  prove  harmful  to 
the  concerns  responsible.  Ambition  and  mental  activity  are 
deadened,  and  employes  who  might  have  been  leaders  become 
unambitious  and  unfruitful  except  as  they  produce  In  the 
treadmill  of  dally  work. 

•     •     • 

THE  SHORT-PAID   POSTAGE   NUISANCE 

The  subject  of  short-paid  postage  on  foreign  mall  has  been 
rejwrted  upon  by  consular  ofllcer.s  at  such  length  and  with 
such  frequency  that  further  ili^rn^-imi    would  seem  needless. 


who  wish  to  sell  their  goods  in  Guatemala,  Mr.  Jessup  states 
that  his  only  reason  for  taking  these  140  letters  from  the 
post  office  and  paying  the  extra  postage  was  that  he  might 
send  the  entire  lot  to  Mr.  Dunn  as  an  object  lesson  to  ex- 
porters." 

•     •     • 

PERSONALS 

Clyde  M.  Carr,  president  of  Joseph  T.  Ryerson  &  Son, 
Chicago,  111.,  has  returned  to  Chicago  from  Santa  Barbara, 
Cal. 

Prosper  J.  Hoeffler  has  taken  a  position  with  the  Lumen 
Bearing  Co.,  Buffalo,  N.  Y.,  as  a  salesman  of  babbitts  and 
solders. 

H.  A.  Flagg,  formerly  sales  manager  of  the  tubing  depart- 
ment of  the  Standard  Welding  Co.,  Cleveland,  Ohio,  has  been 
made  general  sales  manager  in  charge  of  all  sales,  orders  and 
branch  offices. 

S.  W.  Hartley,  formerly  sales  manager  of  the  Standard 
Welding  Co.,  Cleveland,  Ohio,  has  been  made  manager  of  pro- 
duction, in  charge  of  all  manufacturing  orders,  raw  materials 
and  finished  parts. 

Edward  S.  Wales-Smith,  for  many  years  traffic  agent  of  the 
American  Express  Co.,  with  an  office  in  Paris,  France,  has 
been  sent  to  Petrograd,  Russia,  for  the  purpose  of  developing 
Russian  trade  with  the  United  States. 

J.  E.  MacArthur,  formerly  connected  with  the  Plerce-Arrow 
Motor  Car  Co.,  and  more  recently  superintendent  of  the 
Keystone  Mfg.  Co.,  Buffalo,  N.  Y.,  resigned  May  1  to  become 
general  superintendent  of  the  Robinson  Fire  Apparatus  Mfg. 
Co.,  St.  Louis,  Mo. 

W.  C.  Tharp  has  been  appointed  district  manager  of  the 
Hosklns  Mfg.  Co.'s  Pittsburg  office,  succeeding  I.  J.  Shults. 
resigned.  Mr.  Tharp  has  been  associated  with  the  Republic 
Iron  &  Steel  Co.,  the  Scientific  Materials  Co.  and  the 
Metallurgical  Testing  Laboratory  of  Pittsburg. 

Holden  A.  Evans  has  been  made  general  manager  of  the 
Baltimore  Dry  Dock  &  Shipbuilding  Co.,  Baltimore,  Md.  This 
company  recently  acciulred  the  two  ship-bullding  plants  and 
other  properties  of  the  Skinner  Shipbuilding  &  Dry  Dock  Co., 
of  whirh  Mr.  Evans  had  charge  for  the  past  year. 

A.  II.  Ilazzard,  for  six  years  general  manager  of  the  J. 
Morton  Poole  Co.,  Wilmington,  Del.,  and  later  one  of  the  staff 
of  managers  of  the  Detroit  Engine  Works,  Detroit,  Mich.,  Is 
now  engineer  of  the  Falcon  Motor  Truck  Co.  of  Detroit.  This 
company  has  recently  put  a  light  delivery  motor  truck  of 
from  1000  to  1200  pounds  rapacity  on  the  market. 

H.  T  Matthew  Uan  been  appointed  Pacific  Coast  representa- 
tive of  the  Society  for  Electrical  Development,  29  W.  39th 
St.,  New  York  City.  Mr,  Matthew  was  for  six  years  business 
manager  of  the  Electrochemical  Intiuttri/.  and  later  western 
manager  of  the  Electrical  World.     For  the  past  three  years 
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he  has  represented  the  McGraw  publications  on  the  Pacific 
Coast. 

A.  T.  Spencer,  export  trade  agent  of  the  American  Express 
Co.,  New  York  City,  sailed  for  Europe  in  May  with  the  inten- 
tion of  visiting  the  principal  ports  on  the  Baltic  Sea,  as  well 
as  Petrograd,  Libau,  Riga,  Moscow,  Archangel,  and  other 
Russian  cities.  Mr.  Spencer  will  cooperate  with  Edward  S. 
Wales-Smith  in  his  work  of  placing  Russian  importers  in 
touch  with  American  manufacturers. 

Herbert  H.  Rice,  formerly  vice-president  of  the  Waverley 
Co.,  electric  vehicle  manufacturer  of  Indianapolis,  Ind.,  has 
been  made  president  of  the  company,  following  the  retirement 
of  William  B.  Cooley.  Mr.  Rice  was  graduated  from  Brown 
University  in  1892,  and  received  his  training  with  Col.  Albert 
A.  Pope  in  the  early  days  of  the  bicycle  business.  In  1904  he 
was  sent  to  Indianapolis  to  take  charge  of  the  Waverley  fac- 
tory, then  recently  acquired  by  the  Pope  Motor  Car  Co. 
About  the  same  time,  Wilbur  C.  Johnson,  also  of  the  Pope 
Motor  Car  Co.,  joined  the  Waverley  branch  and  he  now  be- 
comes vice-president  of  the  reorganized  Waverley  Co. 


OBITUARIES 

George  M.  Russell,  advertising  manager  of  J.  H.  Williams 
&  Co.,  Brooklyn,  N.  Y.,  died  at  his  home  in  Brooklyn,  April 
22,  aged  fifty-four  years.  Mr.  Russell  had  been  connected 
with  J.  H.  Williams  &  Co.  for  twenty-four  years,  first  as 
purchasing  agent  and  then  as  advertising  manager.  He 
leaves  a  widow,  a  son  and  daughter. 

Elmer  Crawford,  president  and  founder  of  the  Crawford 
Publishing  Co.,  Chicago,  111.,  and  editor  of  Mill  Supplies, 
died  "in  Chicago,  June  15,  from  heart  failure.  Mr.  Crawford 
was  born  in  Michigan  in  1862,  graduated  from  the  law  school 
of  the  University  of  Michigan  in  1886,  and  was  later  ad- 
mitted to  the  bar  of  that  state.  In  1899  he  became  connected 
with  the  Tradesman.  The  following  year  he  associated 
himself  with  Domestic  Engineering,  and  in  1910  he  estab- 
lished the  Crawford  Publishing  Co.  and  became  its  presi- 
dent and  editor  of  Mill  Supplies.  He  is  survived  by  his 
wife,  a  daughter,  and  son. 


COMING  EVENTS 

August  17. — ^Aimaal  meeting  of  the  Internfltional 
Railroad  Blacksmiths'  Association,  Philadelphia,  Pa. 
A.  L.  Woodworth,  secretary-treasurer,  C.  H,  &  D. 
Railway,    Lima,    Ohio. 

September  7-10. — Twenty-third  annual  convention 
of  the  Traveling  Engineers'  Association.  Hotel 
Sherman,  Chicago,  III.  W.  O.  Thompson,  secretary. 
East  Buffalo.   N.  Y. 

September  9-11. — Swedish  engineering  convention 
in  the  United  States;  meeting  in  Chicago.  Secre- 
tary, Eastern  organization  committee.  E.  Oberg, 
183  68th  St.,  Brooklyn,  N.  T.;  secretary  Western 
organization  committee,  C.  G.  Aiell,  601  City  Hall 
Square   Bldg.,    Chicago,    111. 

September  26-October  2. — Annual  exhibit  of  the 
Foundry  &  Machine  Exhibition  Co.,  Atlantic 
City,  N.  J.,  in  conjunction  with  the  American 
Foundrymen'6  Association  convention.  Foundry  & 
Machine  Exhibition  Co.,  1949  W.  Madison  St., 
Chicago,    lU. 

September  27-October  1.— Annual  convention  of 
the  American  Foundrymen'e  Association,  Atlantic 
City,    N.   J. 

SOCIETIES,  SCHOOLS   AND 
COLLEGES 


Louisiana  State  University,  Baton  Rouge,  La. 
Catalogue  1915-1916. 

Montana  State  School  of  Uines,  Butte.  Montana. 
Catalogue  for  1915-16. 

Upper  Iowa  University,  Fayette.  Iowa.  Bulle- 
tin   containing    catalogue    for    1914-1915. 

Lowell  Textile  School,  Lowell,  Mass.  Quarterly 
buUetin  containing  catalogues  for  1915-16. 

Newberry  College,  Newberry,  S.  C.  Catalogue  for 
1914-1015  and  announcements  for  1915-1916. 

Princeton  Summer  School,  Princeton,  N.  J,  An- 
nouncement of  the  twenty-fourth  annual  session 
which  opens  July  12.  Address  C.  R.  Morey,  Prince- 
ton.   N.   J. 

National  Founders'  Association,  M.  W.  Alexander, 
chairman,  West  Lynn,  Mass.  Bulletin  23:  "Good 
Light — An  Important  Safety  Factor."  This  buUe- 
tin was  approved  by  the  conference  board  on 
Safety  and  Sanitation,  composed  of  the  National 
Founders'  Association,  the  National  Association  ©f 
Manufacturers,  the  National  Metal  Trades  Associa- 
tion, and  the  National  Electric  Light  Association. 
It  is  a  short  treatise  on  artificial  lighting  in 
foundries,  dealing  with  the  various  forme  of  light- 
ing that  have  been  used  successfully  for  foundry 
Installations. 

NEW  BOOKS  AND  PAMPHLETS 

The  Pennsylvania  Railroad — Its  Policies  Toward  Its 
Employes.  60  pages,  6  by  9  inches.  Published 
by  the  Pennsylvania  Railroad,   Philadelphia,  Pa. 

Standards  for  Gas  Service.  197  pages,  7  by  10 
inches.  Published  by  the  Department  of  Com- 
merce, Washington,  D.  C.  as  Circular  of  the 
Bureau    of    Standards    32,    third    edition. 

Location  of  Ford  Model  T  Engine  Troubles  Hade 
Easy.  Wall  chart,  23  by  30  inches.  Pub- 
lished by  the  Norman  W.  Henley  Publishing 
Co.,    New   York   City.      Price,    25    cents. 

Proposed  National  Electrical  Safety  Code.  137 
pages.  7  by  10  inches.  Published  by  the  De- 
partment of  Commerce.  Washington,  D.  C.»  as 
Circular  of  the  Bureau  of  Standards   No.   54. 

Safety  Rules  to  be  Observed  In  the  Operation  and 
Maintenance  of  Electrical  Equipment  and 
Lines.  50  pages,  7  by  10  inches.  Published 
by  the  Department  of  Commerce,  Washington. 
D.  C.  as  Circular  of  the  Bureau  of  Standards 
No.   49. 

Tho  Eflfect  of  Boron  Upon  the  Magnetic  and  Other 
Properties  of  Electrolytic  Iron  Melted  in  Vacuo, 
By  Trygve  D.  Yensen.  19  pages,  6  by  9  inches. 
Illustrated.  Published  by  the  Engineering  Ex- 
periment Station,  University  of  Illinois.  Urbana 
111.,    as   Bulletin    77.      Price,    10   cents. 

Yearbook  of  the  Department  of  Agriculture — 1914, 
715   pages,    6    by    9   inches.      Illustrated.      Pub- 


lished    by     the     Department     of     Agriculture, 
Washington.   D.   C. 
This    government    publication    contains    much    use- 
ful   information    for    the    homes    of    all    classes    of 
citizens. 

Steam-Boiler    Explosions.      By    William    H.    Boehm. 

24  pages,  6  by  9  inches.     Illustrated.     Published 

by    the    Fidelity    &    Casualty    Co.,     New    York 

City. 

This    short    treatise    on    steam-boiler    explosions, 

their    causes    and    the    destructive    effects    following 

explosions,    should  be   in   the  hands  of  every   steam 

engineer  and  fireman,  and  manager  of  plants  having 

steam  boilers. 

South     American     Handbook.      75     pages,     6    by    9 
inches.       Published     by     the     National     Foreign 
Trade    Council.    64    Stone    St.,    New    York    City. 
Price,   25  cents. 
This    pamphlet    is    a    compilation    of    information 
and     statistics     regarding     the     public     investment, 
foreign     and     railway     development    of     the     Sooth 
American  republic.     It  was  compiled  for  the  benefit 
of    business    men     who    are     turning     to    American 
markets   for  the  extension  of  trade. 
Road    Models,      24    pages.    6    by    9    inches.      Illus- 
trated.     Published    by    the    United    States    De- 
partment   of    Agriculture,    Washington,    D.    C, 
as   Bulletin   220. 
The  contents  of  this  Interesting  and  public  docu- 
ment comprise  Roman  roads,  French  roads,  macadam 
method    of    construction,     Telford    method    of    road 
building,      location      and      alignment,      foundations, 
earth   and   earth-clay  roads,   gravel   roads,    macadam 
roads,    cement    concrete    roads,    bituminous    concrete 
roads,     paved     roads    other    than     cement,     culverts 
and       bridges,       roadside       treatment,       and       road 
machinery. 

Flywheel   Explosions.      By  William   H.    Boebm.      24 
pages,    6   by    9   inches.      Illustrated.      Published 
by    the    Fidelity    and    Casualty    Co.,    New    York 
City. 
This     pamphlet     Is     a     companion     to     the    short 
treatise    on    steam-boiler    explosions.      Flywheel    ex- 
plosions   are    nearly     as    disastrous     as    boiler    ex- 
plosions.     The    average    man    little    suspects    what 
tremendouB    potential    energy    is    set    free    when    a 
large    fiywheel    bursts.      The    author   points   out   the 
weaknesses  of  flywheels,  gives  rules  for  speeds  and 
recommendations    which    if    followed    would    reduce 
the  danger  of  flywheel  explosions   to  a  minimum. 

Acme  Automatic  MuItiple-S'pindlQ  Screw  Machines — 
Design,     Construction,     Operation,     Tool    Equip- 
ment and  Attachments.     By  Douglas  T.   Hamil- 
ton.    63   pages,    7   by   8%    inches.      104   illustra- 
tions.     Published    by    the    National-Acme    Mfg. 
Co.,    Cleveland,   Ohio. 
This   treatise  on  the   "Acme"   automatic  multiple- 
spindle  screw  machines  is  a  revision  of  the  articles 
published    In    Machinert   from    December,    1912,    to 
November.    1913,    Inclusive.      These   articles    treated 
of    the    design,    construction,    operation,    tool    equip- 
ment,   attachments,    examples    and   methods   of   set- 
ting   up,    and    dealt    Intimately    with    the   details    a 
successful    operator    must    be     thoroughly    familiar 
with.       The    treatise     is    one    that    screw    machine 
operators  generally,    and  operators  of  the   National- 
Acme    machine    in    particular,    should    heartily    wel- 
come. 

Organization     of     Workshops     and     Factories.       By 
Robert  Grimshaw.     104  pages,  3%  by  5^  inches. 
Published    by     the    author.     1330    St.     Nicholas 
Ave..    New  York   City.     Price,    50  cents. 
This    little    work    Is    an    addition    to    the    already 
long    list    of    books    on     factory    management    and 
efficiency    methods.      It    treats    of    the    "nine    prin- 
ciples"  of  organiiiatlon.    choice  of  system,    calculat- 
ing     manufacturing      cost,       calculating      material, 
measuring  and  recording  time,  distribution  of  time, 
time    records,    shortening    time    of    manufacture.    In- 
spection,    sources    of    material,    ordering    material, 
storerooms,    personnfl,    filling   vacant   positions,    ma- 
chines,   correspondence,    new    designs,    prevention    of 
nccidents,    day's    wages,    piecework,    contractor    sys- 
tem,   profit    sharing,    premium    systems,    stock-keep- 
ing,   etc. 

Location     of     Carburetion     System     Troubles     Made 
Easy.      Chart    by    Victor    W.    Page.      Published 
by  the  Norman  W.  Henley  Publishing  Co..   New 
York    City.      Price.    25    cents. 
This  chnrt  in  the  form  of  a  wall  hanger,  26  by  28 
Inches,    gives    a    concise    statement   of    the    common 
derangements    likely    to   develop    In    the    carburetion 
system    of   an    automobile    power   plant.      It   is    in- 
tended  to  supplement   the   chart   entitled,    "System- 


atic Ix)cation  of  Gas  Engine  Troubles,"  recently 
published  by  the  same  company.  The  Illustration 
shows  the  parts  nearly  full  size,  all  being  named 
in  large  type.  The  information  Is  divided  into  two 
heads.  "Motor  Will  Not  Start"  and  "Loss  of  Power 
and  Misfiring."  The  cause  of  the  trouble  and  the 
remedy  is  given  under  each  head  for  all  the 
troubles  likely  to  develop.  There  are  also  notes 
on    carbureter   adjustment. 

A   Study    of   Boiler    Losses.      By    A.    P.    Kratz.      72 
pages,    6   by   9    Inches.      31    Illustrations.      Pub- 
lished    by     the     Engineering     Experiment     Sta- 
tion,   University    of    Illinois.    Urbana,     111.,    as 
Bulletin    78.      Price,    35   cents. 
The    bulletin    presents    an    analysis    of    the    data 
obtained    from    a    series   of    twenty-five    trials    made 
on    a    500   H.    P.    Babcock    &    Wilcox   boiler   located 
in    the   heating   plant  of   the   University   of   Illinois. 
The    boiler    was    operated    under    varying    conditions 
of    load    and    depth    of    fuel    bed.      Conclusions    are 
drawn    regarding    the    conditions   necessary   in   order 
to    secure    the    best     continuous    operation.       Tests 
were    also   made   using   samples   of    coal   which    had 
been    exposed    to   the   weather   for   about   six    years. 
An    Interesting   fact  brought  out  was   that  no   diffi- 
culty  was   experienced   in   burning  weathered   coal. 
Short-Unit    Courses   for   Wage   Earners,    and   a   Fac- 
tory   School    Experiment,      93    pages.     6    by    9 
inches.     Published  by  the  Department  of  Labor, 
Bureau  of  Labor  Statistics.   Washington.  D.  C. 
as   Bulletin   159. 
The  bulletin   contains  a   list  of   short-unit  courses 
in   various  trades  and  occupations,   and  a  discussion 
of     their    application     to     trade-extension     work    in 
part-time      and      evening      schools.        These      short 
courses    are     Intensified     forms    of    instruction,     in- 
tended   to    serve.    In    a    limited    number    of   lessons, 
the    specific    need    of    the    particular    group.      Each 
unit    deals    with    one    part    of    the    trade,    and    is 
complete    in    itself.      The    courses    outlined    Include 
mechanical    and    electrical    drawing,    machine    draw- 
ing,    architectural     drawing,     drawing     for     sheet- 
metal   workers,    pattermaking.    machine-shop  mathe- 
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etc. 


Banking  and  Credit  in  Argentina,  Brazil,  Chile,  and 
Peru.     By  Edward   N.   Hurley.     77  pages.  6  by 
9    inches.       Published    by     the    Department    of 
Commerce.     Bureau    of    Foreign     and    Domestic 
Commerce,      Washington,      D.     C.      as     Special 
Agent's  Series   No.    90. 
This   government   work   should  be  of   Interest  and 
value  to  many   concerns   now  endeavoring   to  estab 
lish    trade    relations    in    South    American    countries. 
It    is    a    report    Incorporating    observations    and    con- 
clusions   from    a    manufacturer's    point    of    yiew    of 
the    existing    banking   situation    as   related    to    pres- 
ent and  future  American  trade  In  Argentina,  Brazil, 
Chile   and   Peru.      The   functions  of  banks  In   South 
America    are    described,    and    the    activities   of    the 
British,  German  and  other  European  banks  are  dealt 
with;   also  banking  and  credit  in  Argentina,   Brazil. 
Chile  and  Peru  and  methods  of  establishing  Ameri- 
can banks. 

Elementajy     Drawing.        By     Charles     W.      Welck. 
250    pages.    6    by    9    inches.      154    Illustrations. 
Published   by    the   McGraw-Hill   Book   Co..    New 
York    City.      Price.    $1.75. 
The   book    under    review    aims    to   provide   an    ele- 
mentary  text-book   for  class  use.     The  author,   who 
is  assistant  professor  of  drawing  and  design   at  the 
Teachers    College   of   Columbia    University,    has    met 
the   requirements   for   such   a  work  In  e   very   satis- 
factory   manner.      The    object    of    the    book    Is    to 
cover  both   theory  and   practice.     The   treatment  of 
the  theory  in   the  text  is  as  brief  as  clearness  per- 
mits,   but   Is    handled    in    such   a    manner   and    Illus- 
trated   with    engravings    of    such    a    character    that 
the   meaning   Is    always   fully    expressed.      The    con- 
ventions  of    the    drawing-room    are    duly    explained. 
The     book     comprises     ten     chapters     headed:       In 
struments   and   Materials;   The  Use  of  Instruments; 
Methods  of  Procedure  In  Drawing;  Lettering:  Draw- 
ing-room    Practice     and     Conventions;      Projection; 
Mechanical     Drawing    Practice;     Geometrical     Prob 
lems;    Mensuration;    Reproduction   of   Drawings. 
The  Model  T  Ford   Car.      By  Victor  W.   Page.     288 
pages,   5  by  7%   inches.     94  lUustratlonB.     Pub- 
lished   by    the    Nonnan    W.    Henley    Publishing 
Co.,   New  York  City.     Price,  $1. 
This    book    is    a    tribute    to    the    Fuccess    of    the 
Ford    car,    and    It    runs   on    all    fours    with    the   ac- 
cessories    manufactured     exclusively     for     the    Ford 
car  by  many  concerns.     With   the  close  of  the  1915 
season's    business,    there    will    be    probably    600.000 
Ford    cars   of   all    types  in   use.     This   is    the   only 
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No.  1 1  Plain 
Grinding  Machine 


Capacity 
To  6"  Dia.  32"  Long 


Our  New  Self- Contained 
Plain  Grinding  Machines 


The  new  design  of  our  Nos.  10  and  11  Plain  Grinding  Machines  means  a  further 
increase  in  the  already  high  operating  efficiency  of  these  machines.  They  are 
now  entirely  self-contained,  having  single  pulley  constant  speed  drives  that  do 
away  with  complicated  overhead  works.  This  adapts  them  particularly  well  to 
a  motor  drive. 

Efficient  features  of  previous  designs,  such  as  the  multiple  friction  disk  variable 
speed  mechanism  and  the  automatic  cross  feed,  are  still  retained.  Thus  in 
addition  to  a  simplified  and  more  efficient  drive  there  is  a  wide  range  of  speeds 
and  feeds  from  which  the  most  productive  combination  can  be  quickly  selected. 
The  automatic  cross  feed  can  be  set  to  I'educe  pieces  to  a  predetermined  size 
and  automatically  disengage  without  attention  from  the  operator,  thus  allowing 
him  to  prepare  work  or  run  other  machines  while  a  piece  is  being  ground.  If 
you  are  interested  in  the  type  of  grinding  efficiency  that  means  saving  time 
and  money,  the  following  features  of  these  machines  are  worth  your  careful 
consideration : 


BROWN  &  SHARPE  MFG.  CO., 

OFnCZS:  20  V»ri»y  St.,  NfW  Tork,  N.  T. ;  OM  Tin-  BourM,  rhlUrtflphln.  Ph.;  (Uflftao  Waahlnflnn  Bltd.,  Cblrago.  111.:  .lOT.  Chamber  of  Commrrc*  ni.lit.. 
RorhMlrr.    N.    T  ;    Rnnm   419,    CnlT.inlty    Illork.    8)t»rmc,    N.    I. 

RKWUaEKTATlVM;  llalnl  Mai-hln.ry  Co.,  Plttainirch,  Pi.,  Krir.  Pn.:  rarcj'  Mac-hlnpr.T  A  !«iip|<ljr  Co.,  nalllmoro.  Mil.;  K.  A.  Rimer  Co..  CInrlnnatt.  O.. 
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Main  Drive 

The  rear  view  of  one  of  these  machines  shows 
the  main  driving  shaft.  This  shaft  runs  in  ball 
bearings.  The  driving  pulley  at  the  left  end 
carries  a  3"  belt  and  runs  at  900  R.  P.  M.,  the 
high  speed  and  large  belt  contact  insuring  ample 
power.  The  large  pulley  located  near  the  center 
of  the  shaft  drives  the  wheel  spindle.  The  variable 
speed  case  is  shown,  this  also  being  directly  coupled 
to  the  main  drive.  Note  the  liberal  size  of  the 
bearings  of  the  driving  shaft. 


Wheel  Drive 

The  accompanying  line  cut  illustrates  the  general 
arrangement  of  the  drive  throughout  these  ma- 
chines and  shows  the  manner  of  driving  the  wheel. 
A  3"  belt  runs  from  the  large  pulley  on  the  main 
shaft  over  a  pair  of  idler  pulleys  to  the  wheel 
spindle.  These  idler  pulleys  are  carried  in  a  swing- 
ing arm  so  connected  to  the  wheel  stand  that  the 
cross  travel  of  the  wheel  does  not  alter  the  belt 
tension  nor  interfere  with  the  accurate  feeding  of 
the  wheel.  Varying  wheel  speeds  are  obtainable  by 
means  of  split  pulleys  which  can  be  quickly  clamped 
on  the  wheel  spindle.  One  of  the  idler  pulleys  can 
be  adjusted  to  take  care  of  the  difference  in  belt 
tension  when  pulleys  are  changed.  The  location 
and  arrangement  of  the  silent  chains  which  form 
a  part  of  the 

Head-Stock  and  Table  Drive 

are  also  shown.  These  chains  are  driven  by 
sprockets  from  the  variable  speed  mechanism,  the 
upper  chain  driving  the  table,  the  lower  chain,  in 
conjunction  with  the  one  running  vertically,  driv- 
ing the  head-stock  through  a  splined  shaft,  a  tele- 
scopic shaft  and  universal  joints.  This  drive  is 
shown  at  the  right  side  of  the  machine  in  the  top 
picture.  The  cut  showing  the  interior  of  the  vari- 
able speed  case  gives  an  excellent  view  of  the  ar- 
rangement of  the  multiple  friction  disks  which  give 
the  smooth  and  powerful  drive  for  the  table  and 
head-stock. 
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make  of  motor  yehlcle  In  the  world  that  Is  mM 
In  anffldent  quantities  to  warrant  the  publication 
of  a  special  treatise  on  lt«  repair  and  maintenance. 
The  work  deals  with  the  car.  Its  part*,  their  func- 
tions, the  engine  and  anilllarjr  gronps.  details  of 
the  chassis,  driving  end  maintenance  of  Ford  cars. 
and  overhauling  and  repairing  the  mechanism.  It 
WM  prepared  especlall.T  for  Ford  drivers  and 
owners,  and  was  wrlltrn  by  an  owner  who  has 
driven  and  repaired  a  Ford  car  for  a  number  of 
reara.  The  Illustrations  were  made  especially  for 
the  work,  and  are  not  to  be  confused  with  the 
lllnstratlons  used  by  the  manofactnr«r  In  hla  gen- 
ersl    literature. 

Practical  Applied  Mathematica.  By  Joseph  W.  L. 
Hale.  206  pages.  4*4  by  7  Inches.  IM  Illus- 
trations. Published  by  the  McOraw-Hlll  Book 
Co..  New  York  City.  Price.  »1. 
Thla  work  Is  Intended  for  public,  private,  trade, 
vocational  schools,  and  corporation  schoola  of  manu- 
facturing Industries  and  railroads.  It  Is  based  on 
the  author's  experience  In  the  organliatlon  and 
development  of  schools  for  railway  shop  apprwi- 
tlces.  He  found  no  text-book  suitable  for  these 
schools,  and  to  meet  the  needs  of  his  puplU,  a 
series  of  Instruction  sheets  were  developed.  The 
book  deals  with  the  simple  mathematical  frac- 
tions; decimals;  percentage;  ratio  and  proportion; 
measurement  of  angles;  mensuration  of  rectangles 
and  other  fonr-slded  Bgures;  mensuration  of  tri- 
angles: the  circle;  mensuration  of  simple  solids; 
use  of  rales  and  formulas;  simple  equations;  the 
binomial;  use  of  Ubles  and  curves;  cube  root; 
mensuration  of  priams.  pyramids  and  cones: 
mensuration  of  miscellaneous  solids;  mlsccllaneoos 
rules  for  polygons;  miscellaneous  roles  for  length 
area  and  volume;  and  the  metric  system  of 
measurement.  Each  chapter  conuins  a  number 
of  practical  problems  involving  quantities  of  ma- 
terials used  by  railways  or  manufacturers. 
t,athM:  Their  Construction  and  Operation.  By 
George  W.  Bnrley.  231  pages,  4%  by  7% 
Inches.  200  Illustrations.  Published  by  Scott. 
Greenwood  &  Son.  London,  and  I).  Van  Nostr«nd 
Co..  New  Tork  City.  Price,  $1.25.  net. 
This  work  by  a  well  known  British  contributor 
to  MiCBlNERT  was  written  with  the  object  of  pre- 
senting a  survey  of  the  whole  Held  of  lathe  con- 
atractlon  and  operation  from  the  descriptive  point 
of  view.  Necessarily,  therefore,  the  treatment  Is 
elementary,  because  of  the  extenslveness  of  the 
subject  and  the  limitation  of  space.  It  deals  with 
the  evolution  of  the  lathe,  the  classification  of 
modern  lathes,  hand  turning  lathes,  engine  lathee, 
turret  lathes,  vertical  lathee,  special  lathes, 
lathe  acces.«orles.  lathe  cutting  tools,  lathe  work, 
cutting  speeds  and  feeds,  and  contains  an  appendix 
of  Ubles  as  follows:  List  of  screw  threads  that 
can  be  cut  on  Hendey-Norton  lathe;  list  of  change 
gear  wheels  for  cutting  English  threads;  and  list 
of  change  gear  wheels  for  cutting  metric  threads. 
Tte  book  should  be  useful  to  those  wanting  a  gen- 
eral survey  of  lathes  used  tor  metal  turning,  atn- 
dents  and  others  Interested  In  meul-worklng  ma- 
chinery. The  machinist  will  And  useful  Informa- 
tion on  lathe  construction  and  descriptions  of  ac- 
cessories, some  of  which  are  not  in  common  nee 
In  America. 

Experiences  in  EiBoiency.  By  Benjamin  A. 
Franklin.  167  pages,  5  by  7^4  inches.  Pub- 
lished by  the  Engineering  Magazine  Oo.,  New 
Tork  City.  Price.  Jl, 
This  book  by  Mr.  Franklin  give*  speciflc  ex- 
amples of  efficiency  methods  and  the  saving  result- 
ing from  the  adoption  of  the  same,  as  noted  In  his 
experience.  A  few  weeks"  study  of  the  work- 
men's tendencies  in  a  certain  factory  etTected  a 
saving  of  about  W0.000  yearly.  Nothing  was  spent 
for  new  equijsnent.  nor  was  any  change  made  In 
the  organization.  »nd  personnel.  The  saving  was 
effected  by  correetlng  wrong  conditions — In  other 
words,  by  reorganising  the  methods.  The  author 
becina  with  that  which  Is  generally  uppermost  in 
the  manufacturer's  mind— the  handling  of  labor. 
Four  chapters  are  given  over  to  methods  of  In 
creasing  both  output  and  quality  of  direct  pro 
ductlon.  The  Bftb  chapter  extends  the  same 
principle  to  the  treatment  of  clerical  or  non-pro 
ductlve  labor,  and  the  sixth  enlarges  the  ssme 
Ideas  applied  to  Include  the  entire  force.  Then 
follow  chapters  on  Increase  in  production  by  a 
simple  reoTgenlzatlon,  reducing  the  factory  ex- 
penses, building  a  cost  system,  and  the  necessity 
of  efflrleoey  will.  This  work  forms  a  unit  of  the 
Engineering  Maga.lne  Co's  works  ninnngement 
library. 

Modem  Toolmakinc  Methods,  Compiled  and  edited 
l.y  Franklin  1).  Jones.  300  pngr^s.  0  by  0  Inches. 
170  lllnstrstlons.  Published  by  the  Industrial 
Presa,  New  Tork  City.  I-rice.  IS.W). 
Considering  the  fart  that  the  work  of  the  tool- 
maker  requires  an  nnnsual  degree  of  skill  and  re 
anement  and  that  It  Is  of  great  Importance  In  Inter 
changeable  manufacture.  It  Is  surprising  to  n..te 
how  little  has  been  published  on  toolmaking  prac 
tiee.  This  volnme  of  "Modem  Toolmaking  Meth 
ods"  Is,  therefore,  believed  to  meet  a  real  ncml 
as  It  d<«l«  with  a  grpst  varioty  of  tool  room  rrob 
lema  and  explains  many  Imjiortanl  loolnMklng 
operations  Rome  nf  the  methods  described  repre- 
sent standard  prarllre.  whereas  a  great  many  are 
of  special  operations  that  have  been  developed  In 
dllTerenl  ahope.  Th»  treatise  eoveri  quite  com- 
plelely  the  methods  and  operations  which  are 
fundamental  and  ~i^ntlsl  to  the  pTo.Iuction  of 
amall  »'»'ls  ami  precision  work.  It  al""  conlalna 
marv  --'--"-  -■'.-,  simple  formulas  snd  typical 
cair  -  11    aid     In     the    solution    <.f    the 

pra  .-I    wltl)    In    the    tool  room.      As 

arc')-  >i    to   all    toolnisklng    operations, 

the  '«      for      locating,      aparlng     and 

aiTl.'  rk    have    been    made    s    special 

feat  -  k        The    book    Is    divided    Into 

elghi  .1   ss   follows:     Preclalon   Ijorat 

Ing     sn<t     MT.i.nf     Mrrhnda;     l,ape     and     I,atiplng; 


Straight  and  Circular  Forming  Tools;  Pi«lsion 
Threading;  Threading  Chaser  Troubles  «o«  K*™!" 
dles-  General  Toolmaking  Operations;  Predulon 
Bench  Lathe  Practice;  Gages  and  Measuring  In- 
struments. 

Combined  Power  and  Heating  Plants.  By  Charles 
L.  Hubbard.  408  pages.  6  by  9  Inches.  220 
lllnstratlons.  98  tables.  Published  by  McGraw- 
IIIU  Book  Co.,  New  Tork  City,  Price.  $3. 
This  work  Is  Part  III  of  a  seriee  of  three  vol- 
umes on  "Power.  HeaUng,  and  Ventilation."  the 
first  of  which  deals  with  "Steam  Power  Plants 
and  the  second  with  "Heating  and  Ventilating 
Plants."  This  third  part  on  "Combined  Power  and 
Heating  Plants"  relates  especially  to  power  and 
heating  equipment  for  large  bulldinga.  such  ae 
otBce  boildlnga,  department  stores,  hotels,  machine 
shops,  foondries.  and  factory  buildings  In  general. 
The  varioua  problems  have  been  treated  broadly  and 
with  specUl  reference  to  the  steam  requirements. 
The  equipment  relating  to  the  generation  and  use 
of  steam  has  been  considered  in  detail.  It  "  "■ 
somed  that  the  user  of  thla  book  Is  already  familiar 
with  the  common  detalU  of  heating  and  ventila- 
tion, and.  hence,  attention  has  been  given  only  to 
such  special  rwiulrementa  as  may  he  met  with 
in  the  buUdings  under  consideration.  The  various 
steps  In  the  design  of  power  and  heating  plants  for 
the  service  referred  to  have  been  taken  up  In 
logical  order,  and  computations  worked  ont  in 
detail  to  show  their  application  to  special  require- 
ments. The  twelve  chapters  of  tlie  book  are  headed 
as  follows:  Heating  and  VentllaUng  Requirements 
for  Different  Types  of  Buildings;  Working  Data  for 
Steam  and  Hot-water  Heating;  Working  Data  for 
Hot -blast  Heating  and  Ventilation;  Central  Plants; 
Power  and  Steam  Requirements  for  Different  Types 
of  Buildings;  The  Boiler  Plant;  Steam  BSiglnes  and 
Turbines;  Au.vlllary  Equipment;  Piping  for  Power 
Plants:  Combined  Power  and  Heating;  Equipment 
and  Operating  Costs;  Practical  Examples  In  Design 
and   Cost  of  Operation. 

Valves    and    Valve    Gears.      By    Franklin    De    Ronde 
Furman.     2.13  pages.   6  by  9  Inches,      300  illus- 
trations.      Published    by    John     Wiley    *    Sons, 
Inc.,    New   Tork   City.     Price,   »2..'>0. 
This   Is    the    first    volume   of   a    work    In    two    vol- 
umes   on    valves    and    valve    gears,    the    first    volnme 
pertaining     to     steam     engine     and     steam     turbine 
valves.     The   author,    who   Is   professor   of   mechan- 
ism   and    machine    design    at    Stevens    Instltnte    of 
Technology,    first    published    a    set   of    mimeographed 
notes  in  1903  on   this  subject,  and   the  present  worl: 
has   developed   on    the  basis  of   these  notes.     A    fea 
ture    of    the    work    Is    that    all    types    of    practical 
valves    for   steam    engines   and    turbines    have    been 
segregated    Into    seven    fundamental    forms,    and    the 
valve    gear    constructions    have    been    grouped    Into 


valve  gear  coiiMrin  iiwut*  iib*«;  m^t:u  givutjiru  »u  i\ 
six  fundamental  types.  Thla  gives  the  whole  sub- 
ject a  logical  arrangement.  The  book  is  divided 
Into  eight  speciflc  sections,  beaded  as  follows: 
Elementary  Reciprocating  Steam  Engines,  Valve 
Diagrams  for  Steam  Engines.  Fundamental  Valve 
Forms,  Fundamental  Valve-gear  Mechanisms.  Prac- 
tical Types  of  Valves  for  Reciprocating  Steam 
Engines,  Eccentrics  and  Shaft  Governora  for  Steam 
Engines,  Practical  Steam  Engine  Valve  Gears,  and 
Steam  Turbine  Valve  Gears,  Much  of  the  material 
In  this  work  Is  baaed  on  visits  to  works  and  con- 
atruction  offices.  In  which  the  work  In  valve  gears 
Is  carried  on  In  a  practical  and  commercial  way. 
and  It  Is  therefore  believed  that  the  methods  pre- 
sented In  this  book  will  be  found  to  agree  closely 
with  general  practice.  It  has  been  made  a  rule 
to  have  the  manufacturer  of  the  valve  gear  or 
engine  described  pass  upon  the  accuracy  of  the 
description  and  the  Illustrations  that  appear  In 
this  work.  This  gives  the  book  an  unusual  stamp 
of  anthorlty.  and  It  should  prove  useful  both  to 
stndent.s  and  designers  of  engine  and  turbine  valves 
and   gears. 

Tools,  Chucks  and  Fixtures.  By  Albert  A.  Dowd. 
304  pages.  G  by  9  Inches.  166  Illustrations. 
Published  bv  the  Industrial  Press.  New  Tork 
City.  Price.  $2.50, 
This  book  comprises  a  comprehensive  and  de- 
tailed treatise  covering  the  design  and  use  of  cut- 
ting tools  and  holding  devices  employed  In  turning 
and  boring  operations  In  modem  manufacturing 
plants.  f(.r  obtaining  accuracy  and  increaaing  pro- 
duction. The  book  comprises  mainly  the  articles 
on  tools  and  holding  devices  for  engine  and  turret 
lathee,  and  horizontal  and  vertical  boring  machines, 
which  have  been  published  In  Maimiinrrt  during 
the  past  year  by  the  author.  These  srtlcles  have 
been  recognized  Bs  constituting  the  most  funda- 
mental and  complete  descriptions  of  t<K>ls  and  de 
vices  for  machining  oi»erBtlons  ever  published,  and 
have,  therefore,  been  collected  and  are  now  pub- 
lished In  thla  volume.  In  addition  to  the  chap- 
ters applying  speclflcally  to  tmrlng  and  turning 
operations,  considerable  attention  has  been  paid 
lo  the  design  of  tools  and  holding  devices  relative 
to  the  cost  of  keeping  them  In  repair — considera- 
tions which  are  of  prime  Importance  In  economical 
stiop  management.  Perhaps  the  most  valuable 
feature  of  this  iKKik  Is  that  the  srltors.  chucks, 
fixtures,  snd  other  holding  devices  shown  are  Il- 
lustrated complete  with  their  working  details,  and 
not  merely  In  diagrammatic  form,  and  also  that 
these  devices  are  eiamples  of  designs  actually 
employed  In  practice  and  successfully  applletl  to 
prwluctlve  work  in  a  great  number  of  manufac 
luring  establishments.  The  des.  rlpllons  of  the 
tonla  are  In  plain  matter  of-fact  statements  and 
will  apf»esl  with  esjicclnl  force  to  the  great  bo<ly 
of  men  of  pradlral  training  who  are  seeking 
specific  and  up  to-dnte  Information,  It  Is  the 
belief  of  the  author  and  the  publishers  that  the 
work  nils  a  well  defined  gap  In  eil.ling  me 
rhanleal  llteralnrr  and  that  the  direct  and  definite 
method  by  which  the  Information  Is  conveyed  to 
the  reader  will  m.et  with  the  approval  of  the 
trade  for  which  (his  book  has  been  prepared.  Tile 
contents    are    divided    Into    a    Dumber    of    chapter*. 
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each  covering  one  particular  phase  of  the  subject. 
The  headings  of  the  chapters  are  as  follows:  Ad- 
justable and  Multi-cutting  Turning  Tools;  Design 
of  Boring  Tools;  Recessing  Tools;  Floating  Reamer 
Holders;  Arbors  for  Turning.  Boring  and  Grinding; 
Holding  Devices  for  Lathe  and  Boring  Mill  Work; 
Methods  of  Machining  Thin  and  Irregular  Work; 
Taper  Boring  and  Turning  Attachments;  Machining 
Convex  and  Concave  Surfaces;  Methods  for  Ma- 
chining Eccentric  Work;  Counterbalanced  and  In- 
dexing Fixtures;  Influence  of  Chips  on  the  Design 
of  Tools  and  Fixtures:  Providing  for  Upkeep  in 
the  Design  of  Cutting  Tools. 

Text-book  of  Advanced  Machine  Work.  By  Robert 
11.  Smith.  520  pages.  5  by  8  Inches.  600 
Illustrations.  Published  by  the  Industrial  Edn- 
catlon  Book  Co.,  Boston.  Mass,  Price,  $3, 
This  text-book  has  been  prepared  by  the  anther, 
who  has  charge  of  the  machine  shops  of  the  Massa- 
chusetts Instltnte  of  Technology,  with  a  view  to 
meeting  the  demand  for  a  textbook  in  machine 
work  for  students  In  technical,  manual  training 
and  trade  schools,  and  for  apprentices  in  madilne 
shops.  In  his  preface,  the  author  calls  attention 
to  the  fact  that  text-books  have  been  prepared  for 
the  stndy  of  languages  and  all  the  sciences, 
whereas  teachers  and  students  of  machine  shop 
work,  apprentices  and  machine  operators,  have 
been  handicapped  by  the  lack  of  teit-booka  com- 
parable with  those  that  aid  the  student  and  teacher 
in  other  subjects,  and  for  this  reason  he  has  pre 
pared  two  text-books— one  on  "Principles  of  Ma- 
chine    Work"     and     one     on     "Advanced     Machine 

Work" the  book  under  review  being  the  latter  of 

the  two  In  hla  book  on  advanced  machine  work, 
the  author  treats  of  engine  lathe  work,  cutting 
tools.  measuring.  turning,  fitting.  threading, 
chucking,  reaming,  mandrels  or  artwrs  curve 
turning  and  forming.  Inside  caUpers  and  inside 
micrometers,  boring  and  inside  threading,  brass 
flnishlng.  broaching,  drilling  Jigs,  boring,  boring- 
bars  and  boring  machines,  eccentric  turning,  taurl- 
Ing  cyUndrlcal,  internal,  surface  and  cutter  grind^ 
ing,  planing,  milling,  spur,  bevel,  worm  and  8pli|al 
gear  cutting,  toolmaking.  spiral  milling  the  plug 
and    button    methods    of   locating    holes    of   precision 

In   Jigs   and   flxtures,    and   sine  bars.  

The  book  differs  from  the  ordinary  descriptive 
work  on  machine  tool  operation  In  that  "  Is  »'■ 
ranged  strictly  as  a  text-book,  giving  specific 
"problems"  of  work  to  be  turned  out  by  the 
studVnt  The  whole  subject  has  been  analyzed 
:I,d  arrang«l  so  as  to  afford  a  gradual  =tep-by-s  ep 
training  In  machine  work,  much  the  same  as  toe 
student  would  be  Uught  mathematics  or  mr*'"^ 
bv  a  simple  orderty  method.  Machines,  mechanisms 
and  tools  are  Illustrated  mainly  by  perspective 
drawings  so  that  the  student  who  Is  not  familiar 
with  m^chlnlcal  drawing  may  be  able  to  get  a 
comprehensive  Idea  of  the  object  «Pf«''°««'- . I^ 
drawings  are  In  many  cases,  so  clearly  marked 
tuh  e^lanaiory  words  and  letters  that  many  rf 
them  show  the  operaticns  and  processes  Involved 
mor"  cleariy  than  would  an  explanation  In  words 
raddfuon^  the  hook  contains  a  great  number  o 
valuable  tables  and  compllaUons  of  data  ttat 
make  it  suitable  for  a  re'"'-"^",.  ^^r'  D«t  «^' 
to  make  reference  to  any  particular  part  coo 
•enlent  a  very  complete  Index  Is  attached.  The 
Ck  Is' divided  into  twelve  secUons,  '■^'^^jt^,  'I 
ht^  the  page  number  of  the  section  preceded  by 
?he  sl^ctlo^n  number,  this  being  »  "/J, J/",^ ',^„! 
arrangement  of  a  book  of  this  '''»"'^'"-,,,  Xd  a 
stnictor  who  Is  organizing  a  course  will  find  • 
text-book  of  this  character  very  valuable,  because 
no  lectures  could  possibly  be  as  complete  as  Is 
this  book  and  the  data  and  lllustratloos  will 
prlve  v^ry  useful  to  the  student  for  -<"1/ , between 
the  lectures.  The  whole  arrangement  of  the  book 
is'fo^ded  on  the  author's  thirty  Tear,  .experience 
and  study  of  the  subject.  The  Increased  efficiency 
oMalne"d'at  the  Massachusetts  Insmute  o  Tech- 
nology.  by  the  use  of  these  text-books.  Justines 
high   praise    for   them. 

NE^W   OATALOOtTES  AND 
CIRCUl-^BS 

Bemis  &  CaU  Hardware  ft  Tool  Co.,  Sprlngfleld, 
Mass.  Ix-aflet  listing  the  line  of  wrenches  manu- 
factured by  this  company. 

Dover  Boiler  Worka.  W  Church  St..  New  Tork 
City.  Pamphlet  of  Dover  rust  proof  entnelea 
Un'ka.  guaranteed  against  rust. 

Hanna  Engineering  Work*,  Chicago,  lU.  Cata- 
logue 3.  describing  and  Illustrating  pneumatic 
riveters    made    by    thla    company. 

Allen-Bradley  Co.,  Milwaukee.  Wis.  Bulletin 
II  M  on  type  II  resistance  starting  switch  for 
alternating  *  current    Induction    motors. 

Hlsey-Wolf  Machine  Co.,  Cincinnati,  Ohio. 
Buliciln  1402-A  on  heavy  duty  portable  surface 
electric    grinders,    direct  current    only. 

Harvey  Hubbsll,  Inc.,  Bridgeport,  Coon.  Oeoeral 
.-nlal-'guc  1,'.,  i-ontalnlng  175  pngee,  5  by  9  inches. 
dcvote.1  to  electrical  specialties  of  all  kinds. 

National  Machinery  Co.,  Tiffin.  Ohio.  Tapper  Talk 
No  3  Illustrating  the  National  aulomaUc  bent  Up 
nut  tapper  that  will  Up  nuts  from  3/16  to  ^t 
Inch. 

Cbarle*  H.  B**ly  *  Co..  IM  B.  North  Clinton  81.. 
Chlcagv>  111.  Pamphlet  on  the  Beely  disk  grinder. 
Illuslraltng  the  wide  variety  of  work  for  which 
this  machine   I*  adapted. 

Lnca*  Machine  Tool  Co.,  Cleveland,  Ohio,  Book 
let  "Ssvlng  Set  t' pa  In  Railroad  ShoT>s,"  showing 
how  the  lucaa  precision  boring,  drilling  and  mill 
Ing   machine   Is    adapted    for   rallrMad    work. 

Lamaon  Co..  Ifil  Devonshire  St..  Boston,  M*sa. 
Folder  illuslrsllng  syslems  of  the  Ijimson  carrier 
or  conveyor  for  effecting  rapid  transi>ortatlon  and 
quick    communication    Inside    factories,    offlcee,    etc. 
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The  Bulletin  which  describes  this  latest 

Cincinnati  Milling  improvement  is 

just  off  the  press.    Where  shall 

we  address  your  copy? 

The 

Cincinnati 

Milling  Machine 

Company 

CINCINNATI,  OHIO,  U.  S.  A. 


Complete  Interchangeability 
of  Face  Mills 

Another  Big  Cincinnati 
Milling  Improvement 

We  designed  these  flanged  spindle  ends, 
with  hardened  keys,  for  our  large  size 
High  Power  Millers  and  then  adopted 
them  for  all  Cincinnati  Millers  of  High 
Power  Design,  Plain,  Universal  and 
Vertical,  also  28"  Semi-Automatics. 
These  spindle  ends  are  all  of  the  same 
size.  Hence  any  one  face  mill  will  fit  all 
of  the  22  different  sizes  of  Cincinnati 
Milling  Machines  shown  above. 

Now  for  further  advantages : 

Understand,  first,  the  cutter  is  slightly  coun- 
terbored  to  fit  closely  over  the  spindle  end 
for  centering  it  and  is  held  in  place  by  bolts. 
There  is  no  centering  plug  required. 
The  drive  is  entirely  through  the  hardened 
keys  which  are  fitted  to  and  form  part  of  the 
spindle  end. 

The  drive  is  powerful,  durable  and  positive. 
And  the  face  mills  are  easily  put  on  and,  even 
after  heavy  service,  easily  taken  off. 
Cutter  arbors  for  these  machines  have  a 
similar  flange  with  a  corresponding  keyway. 
They  are  driven  direct  by  the  same  keys  in 
the  flanged  spindle  end  that  are  used  for 
driving  face  mills.  There  is  no  intei'mediate 
driving  collar. 
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Shore  Instmineikt  &  Mfr-  Co.,  r>55-567  West  22nd 
St..  New  York  Cltr.  Clrcolar  of  the  Shore 
"darometer**  and  "olastometer"  for  mea!<tirlng  the 
hardness  and  elasticity  of  rubber  and  other  pliable 
materials. 

Cliicast)  Flexible  Shaft  Co.,  149  W.  La  Salle 
St.,  Chlcapj.  in.  Catalogue  56  of  Stewart  gas 
aDd  oil  gas  furnaces  for  the  beat-treatment  of 
metals.  and  positive  pressure  blowers  and 
pjTomt'tprs.  ' 

Abrasive  Xateri&l  Co.,  Philadelphia,  Pa.  Book- 
let OQ  "Borocarbone,*'  a  new  abnislTe  comt  osed 
of  oxide  of  aloDiina  In  crystalline  formation,  pro- 
duced bj  fusing  banxlte  In  an  electric  funiace  bj 
the   arc   procesis. 

National  Vachiaery  Co. ,  Tl ffln ,  Ohio.  ' 'Tapper 
Talk  No.  2"  deals  with  the  "NaOonal"  automatic 
(bent  tap)  nut  tapper,  for  which  the  advantages  of 
birger  output.  longer  tap  life  and  less  tap  break- 
age are  claimed. 

National  Machinery  Co.,  Tlffln,  Ohio.  Tapper 
Talk  No.  4  "Why  the  Bent  Tap  Principle  Makes 
the  Ideal  Automatic  Not  Tapper."  The  bent  tap 
principle  enables  the  machine  to  run  continuously 
in    one   direction. 

IngersoU  Killing  Machine  Co.,  Rockford.  111. 
Bulletin  32A  containing  a  nnmber  of  layouts  lllos- 
trating  methods  employed  by  motor  manufacturers 
in  milling  gas  engine  cylinders  and  crank  cases  on 
Ingenioll  milling  machines. 

BrL<itol  Co.,  Waterbury.  Conn.  Booklet  of 
Bristol  recording  Instruments  distributed  at  the 
Panama-Padac  Exposition  es  a  sourenlr  of  the 
twenty-afth  anniversary  of  the  manufacture  of 
Bristol   recording    Instruments:. 

Gem  Mfg.  Co.,  Pittsburs:.  Pu.  Catalogue  8  of  the 
products  manufactured  by  this  company,  which  In- 
clude brazed  seam  oilers  and  torches,  foundry  chap- 
lets,  flue  scrapers,  flexible  shafting,  special  dies, 
metal  stampings  and  specialties. 

Peerless  Machinery  Co.,  4.5  Binfonl  St.,  Boston. 
Mass.  I-eafiet  advertising  the  "safety"  toolholder. 
This  tool  will  hold  drills  or  reamersi  from  %  to 
114  inch,  and  will  drill  a  perfectly  true  and  parallel 
hole   because  of   Its    floating    feature. 

IngersoU-Rand  Co.,  11  Broadway.  New  Tork 
City.  BoUetlns  3031  and  4034  on  the  new 
IngersoU- Rogler.  class  FK-1  steam-driven  single- 
stage  stalght-llne  air  compressor,  and  the  type 
-*C    Leyner- IngersoU    water    drill,    respectively. 

Lucas  Machine  Tool  Co.,  Cleveland.  Ohio.  Book- 
let entitled  "Saving  Set-Ups."  This  booklet  de- 
scribes the  work  for  which  the  Lucas  precision  bor- 
ing, drilling  and»  mllUng  machine  Is  adapted,  and 
Illustrates  this  machine  In  operation  on  a  wide 
v.irlety  of  work. 

Neil  ft  Smith  Electric  Tool  Co.,  Cincinnati. 
Ohio.  Catalogue  of  portable  electric  tools,  com- 
prising variable  and  constant  speed  grinders, 
buffers,  drilling  machines,  screw-drivers,  portable 
flexible  shaft  screwdrivers,  and  portable  direct- 
connected    circular   saws. 

H.  D,  Smith  ft  Co.,  Plantavllle.  Conn.  Leaflet  on 
the  "enchased"  joint  slot-cutting  pliers,  which  are 
provided  with  a  new  type  of  Joint  that  has  a  bear- 
ing around  Us  entire  circumference  except  where 
there  Is  an  opening  for  a  cutter.  These  pliers  are 
made  In  &-and  S-lnch  sizes. 

The  Bourse.  Philadelphia,  Pa.  Circular  Illustrat- 
ing the  machinery  exhibition  ball  and  ealearoom. 
The  P.our?e  which  Is  the  machinery  center  of 
Philadelphia  contains.  beslde«i  the  machinery  ex- 
blhltlon  and  salesroom,  about  4.'i0  ofllces.  affording 
manufacturers  offlce  facilities  convenient  to  the  ex- 
hibition  hall  and  salesroom. 

Meata  Machine  Co.,  Pittsburg.  Pa.  Horsepower 
rliart  for  power  transmission  machinery.  Including 
g'-ars.  pulleys,  rope  wheels,  etc.  The  chart  Is 
printed  In  sma^l  wale  on  a  9-  by  12  Inch  page, 
but  a  large  blueprint  of  It  can  be  obtained  from 
the  company  by  engineers  and  others  concerned 
with    transmission    problems. 

Turbo-Oear  Co.,  Industrial  BIdg..  Baltlmon*.  Md. 
ClrrTilar  of  the  "Turbo  gear"  s[>ep*l  transformer. 
rf.n«l»ting  of  a  planetary  herringbone  gear  com- 
bination for  rotjurlng  the  speed  of  high  speed  shafts. 
These  gear  transformers  are  made  for  varloas 
sp*HHl9  from  COO  to  6000  U.  P.  M..  and  varloua 
rntios  from   1   to  16.   to  1   to  85. 

Cooper  Hewitt  Electrio  Co.,  Hoboken.  N.  J.,  has 
b«>gtin  the  pnbllcfltlon  of  a  bouse  organ  entitled 
"The  Output."  The  magaxlne  Is  devoted  to  In- 
cr.aslng  prodnctlon  In  manufacturing  and  other  In- 
dustrie*! by  the  use  of  better  lighting  facilities.  The 
los'llng  artlrip  in  the  May  number  Is  "Lighting  of 
a    Punrh   Pr*^s   Boom."  by  Theodore   P.    Pratt. 

Reynolds  Pattern  ft  Machine  Co.,  101-103  Third 
Afe..  Moline,  III.  Cntalogne  of  the  Rr-ynolds  auto- 
matic screw  driring  machine  for  wood  or  machine 
•  rr^ws.  These  srr-  made  in  a  variety  of  styles 
>rif hiding  marhlnoM  with  magaslne  feed  and  bor- 
ing attarhment*.  magnetic  chocks,  eztenalon 
bends,    etc. 

Nstlona!    Mftchinery    Co.,    Tlffln.    Ohio.      "National 

'    ""'    "   "     '  Talk    No.   7"   dI»rniMies   the  aubjort 

-ylng    marhlnra    from    damage    from 

fianlsm.    and    de«rr1t>e«    the    auto 

;-«•    provided    on    the    gripping    die* 

of       Mimmi      f-.rglng   machines.     The  halftone  and 

hn*>    niustratlnns   mske    the   ron^itructlon    very    clear. 

RMdy  Tool  Co..  fl.%4  Main  Ht..  Bridgeport,  Conn. 
I.i'i.f  .i-«rr!,,t;Tr>  .,f  iho  "|{«1  B"  lielt-shlftlng 
I  -.irnH    to  eliminate    the   ac 

I  an  ot>*T«tor  Is  ol>llged  to 
on  m  take  off  a  belt  by 
'  '  g    pole    rmnpllea    with     the 

r-^j  i>'>7r..  r^ta  <,f  the  rarlons  state  ro«npensalloa  actji. 

Eck  I>riiaino  ft  Motor  Co.,  Belleville.  N.  J.  Bal 
letln  inoo  lllnstrstlng  and  dp»rrlblng  a  new  line 
of   iWr-nt  current    motors    known    as    type    P.      The«e 


motors  have  several  new  features  Incorporated  la 
their  design,  among  which  might  be  mentioned  the 
use  of  commutating  poles,  positive  ventilation  by 
Internal  fans,  and  the  employment  of  self-aligning 
bnll  bearings. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.  Clr- 
cnlar  of  the  Chicago  pneumatic  banding  press  for 
compressing  the  copper  bands  on  shrapnel  shells. 
This  press  sets  the  bands  on  an  18-pound  shrapnel 
shell  In  from  seven  to  eight  seconds,  and  its  pro- 
duction with  one  operator  Is  about  one  shell  per 
minute,  and  with  two  operators  from  three  to  four 
sheila  per  minute. 

Keuffel  ft  Esser  Co..  Hoboken.  N.  J.  General 
catalogue.  .VJe  pages.  5%  by  8^  inches  (thirty- 
flfth  edition).  listing  the  complete  line  of  drawing 
materials,  surveying  instruments  and  measuring 
Instruments  made  by  the  company.  The  draftsman 
should  And  this  book  of  considerable  value,  as  it 
lists  all  the  instruments  and  other  paraphernalia 
that    he    might    need    In    connection    with    his    work. 

National  Tube  Co.,  Pittsburg,  Pa.  Catalogue  J 
of  pipe  fittings,  valves  and  specialties  manufac- 
.tured  at  the  Kewanee  works  of  the  company. 
Ihe  catalogue  contains  4.'50  pages.  5  by  7^  Inches, 
and  the  index  embraces  approximately  ISOO  entries. 
The  edition  of  this  catalogue  Is  strictly  limited 
.ind  It  will  be  sent  only  to  officials,  purchasing 
ngents  and  others  responsible  for  the  ordering  of 
supplies. 

Chicago  Pneumatic  Tool  Co. ,  Fisher  Bldg. , 
Chicago,  and  .^2  Vanderbilt  St..  New  Tork  City, 
has  Issued  Bulletin  34-X  on  class  A-G  "Ginnt"  gas 
and  gasoline  engines.  The  bulletin  illustrates 
these  engines  In  six  sixes,  ranging  from  IG  to  130 
H.  P.  The  engines  are  similar  In  general  design 
to  the  "Giant"  fuel  oil  driven  engines  manu- 
factured by  the  same  company,  except  that  they 
are  designed  for  operating  with  manufactured  and 
tintiiral  gas. 

New  Departure  Mfg.  Co.,  Bristol.  Conn.  Bulle- 
tins 8  and  9.  constituting  loose-leaf  catalogue 
rlata  sheets  of  "New  Departure"  ball  hearings  and 
their  applications  to  machinery.  Bulletin  S  Il- 
lustrates ball  bearing  mountings  for  mult i  stage 
turbine  pumps,  and  Bulletin  9.  ball  bearing  in- 
stallations for  light  mine  car  wheels.  A  loose 
sheet  table  of  contents,  frequently  revised,  is  also 
furnished  for  the  convenience  of  users  of  data  on 
these  ball   bearings. 

Newton  Machine  Tool  Works,  Inc.,  2.1rd  and 
Vine  Sts..  Philadelphia.  Pa.  Catalogue  40  Illus- 
trating the  complete  line  of  Newton  standard  and 
special  slotters.  The  smaller  sizes  are  crank 
driven,  while  the  larger  sizes  are  driven  by  screw 
or  by  rack  and  pinion.  These  machines  are  built 
to  be  driven  by  belt,  pneumatic  clutch  or  re- 
versible motor.  A  few  of  the  different  designs 
of  milling,  boring,  drilling  and  cold-saw  cut  ting- 
off   machines   are   also   sho\*-n. 

Detroit  Twist  Drill  Co.,  600-612  Fort  St.  West. 
Betroit.  Mich.  Booklet  on  the  new  "Detroit" 
quick-twist  drill.  Including  miscellaneous  tables  and 
general  information  for  users  of  twist  drills.  The 
"Detroit"  quick-twist  drill  Is  a  departure  from  the 
common  form  in  which  the  angles  of  the  flutes  are 
25  degrees  at  the  point  and  20  degrees  at  the 
shank.  The  angles  of  the  flutes  of  quick-twist  drills 
are  27  and  32  degrees,  respectively.  The  claim 
is  made  that  a  more  acute  cutting  edge,  larger 
chip  space  and  freer  action  are  secured  by  this 
change. 

WiUy  Lamot.  Shardhlglis.  Halstead.  Kssex. 
England.  Is  forming  an  organization  of  Belgian 
business  men.  having  for  Its  object  the  Introduc- 
tion In  Belgium  when  the  war  is  over  of  Ameri- 
can products,  machines,  etc.,  and  the  employment 
ns  agents,  representatives,  etc.,  of  Belgian  manu- 
facturers and  business  men  who  were  partly  ruined 
hut  still  possess  sufficient  capital  and  can  give 
the  necessary  guarantees.  American  manufac- 
turers interested  In  this  prospective  outlet  for 
their  products  are  Invited  to  correspond  with  Mr. 
Lamot. 

Blanchard  Machine  Co.,  64  State  St..  Cambridge. 
Mass.  Bulletin  of  the  direct  motor  drive  type  of 
B1anchar<l  high  jtower  vertical  surface  grinder.  A 
stnndArd  motor  Is  lncor]>orated  In  the  wheel  head 
of  the  machine,  thus  giving  a  compact  and  ef- 
Orient  drive.  Simple  means  of  forc«l  ventilation 
are  provided  Id  the  motor,  which  tends  to  prevent 
•llrt  from  entering  and  keeps  the  niotor  tempera - 
hirt'  low.  even  when  operated  nt  heavy  overloads. 
Details  of  the  motor  construction  are  shown,  and 
nn  ■■xnmpte  of  work  for  which  this  type  of  Tcrtlcal 
machine    is   adapted. 

Globe  Machine  ft  Stamping  Co.,  OleTeland.  Ohio, 
has  Issur.l  an  Interesting  booklet  entitled  "A  Trip 
through  the  Olotie  Shop."  which  Is  Illustrated  with 
views  of  the  ofllees  and  various  shops  Includt^  In 
the  plant.  A  glance  through  the  l)Ook  will  give 
an  Idea  of  the  diversity  of  work  done  by  thl« 
rompany.  The  pm<|urt  Includes  stampings  of  nil 
kinds,  aheet  metal  work,  metal  l>oTrs  for  auto- 
utoblles.  steel  reels  and  beams.  tnmt>llng  barrels, 
etc.  A  cordial  invitation  Is  extended  to  all  Inter- 
rs  t  ed  to  visit  the  G  lobe  shops  a  nd  see  for  them  - 
•oWes    the   ebsracter  of   the  work   tlone. 

Oeneral  Eleotrio  Co.,  Schenectady.  N.  T.  Bulle- 
tin 4101.1  on  direct  current  rommnlating  n>\t 
motors,  type  llC.  These  roolors  have  cnst  steel 
frames  of  medium  weight  and  symmelrlral  sec- 
tion. They  may  Ite  used  with  a  sliding  base 
which  maintains  ■  correct  driving  alignment  and 
wblrh.  with  the  adjustable  sblrlds.  permits  the 
Installatlnn  of  the  motor  on  the  floor,  wall  or 
rrllh  k-  Til.  (  miv  hf  fM)nlppiMl  with  i-tivers,  ren- 
■  I  '.>«ed.      lotslly     enclosed     or 

o  wound  for  U^  230  and 
:•  ■    rircnilp.    with    perml-slble 

T  nn  to   12S,    220  to  3oO.    and 

:.(si   I.,  ruYt  v,.it«. 


Charles  Stecher  Co.,  Chicago.  111.  Catalogue  of 
automatic  can -making  machinery  and  machine 
tools,  comprising  lock-seam  can-body  making  ma- 
chines, wire  bail  forming  machines,  can  earing 
machines,  ear  assembling  machines,  ear  crimping 
machines,  handle  riveting  machines,  homing  and 
wiring  presses,  beading  and  flanging  machines, 
false  wiring  chucks,  double  seaming  and  false 
wiring  machines,  double  seamers.  crimping  ma- 
chines, folding  and  edging  machines,  heading  and 
squeezing  machines,  square  can  machines,  handle 
soldering  machines,  testlog  machines,  ear  sweat- 
ing machines,  ear  coating  machines,  rivet  spinners, 
screw    presses,    bench    drilling   machines,    etc. 

American  Express  Co,,  65  Broadway.  New  Tork 
City.  Booklet  entitled.  "What  the  American  Ex- 
press Co.  meant  to  Americans  in  Europe  Dur- 
ing the  War."  The  foreign  organization  of 
the  American  Express  Co.  embraces  Great  Britain. 
France.  Germany.  Italy,  Scandinavia.  Holland  and 
Belgium.  The  intention  is  to  establish  branches 
in  Buenos  Aires,  Manila.  Hong  Kong  and  other 
Important  cities  In  the  Far  East  also.  The  com- 
pany will  cooperate  with  the  sales  department  of 
American  manufacturing  concerns  on  ways  and 
means  of  entering  the  foreign  countries  Id  which 
It  operates.  These  and  other  services  are  offered 
for   the   promotion   of   American    foreign    trade. 

TRADE  NOTES 

Buissono  Bros.  Mfg.  Co..  3.^%l  Pamell  Ave.. 
Chicago.  III.,  has  removed  to  Its  new  plant  located 
at    this   address. 

John  MacNab  Machinery  Co.  has  removed  its 
office  from  154  Chestnut  Ave..  Jersey  City,  N.  J., 
to  90  West  St.    (West  St.    Bldg.).    New   York  City. 

L.  W.  Randolph,  Inc.,  9-15  Clinton  St.,  Newark. 
N.  J.,  has  been  licensed  to  manufacture  the  Tygard 
reversible   and   non-reversible   rotary    steam    eng  ne. 

Max  Ams  Machine  Co.,  builder  of  sanitary  can 
machinery,  presses,  dies,  special  machinery,  etc.. 
has  moved  Its  works  from  Mount  Vernon,  N.  T.. 
to   Bridgeport.    Conn. 

Independent  Pneumatic  Tool  Co.,  Chicago,  111.. 
has  appointed  George  C.  Wilson  manager  of  the 
company's  Atlanta,  Ga..  branch  In  place  of  F.  H. 
Charbono.    who    has   been    transferred    to   Boston. 

Lumen  Bearing  Co..  Buffalo.  N.  T.,  announces 
that  Prosper  J.  Hoeffler  has  been  employed  to  sell 
the  full  line  of  babbitts  and  solders  which  the 
company  has  developed  during  the  past  fifteen 
years. 

J.  N.  Lapointe  Co.,  New  London.  Conn.,  has 
begun  the  erection  of  an  addltlou  40  by  80  feet, 
two  stories  high,  constructed  of  concrete  and 
brick.  The  upper  floor  will  be  used  for  a  harden- 
ing   room. 

Standard  Drafting  Service,  142  Market  St.. 
Newark,  N.  J.,  announces  that  It  Is  prepared  to 
make  drawings,  tracings,  charts,  forms,  specifira- 
tlons,  etc.,  for  all  engineering,  contracting  and 
mercantile  work. 

Fafnir  Bearing  Co.,  New  Britain,  Conn.,  manu- 
facturer of  ball  bearings,  has  opened  an  office  in 
the  David  Whitney  Bldg.,  Detroit,  Mloh.,  to  take 
care  of  Ohio,  Indiana,  and  Michigan  business.  M. 
Howard    Cox    Is    the    manager. 

Pullman  Automatic  Ventilator  Mfg.  Co..  Tork. 
Pa.,  baa  placed  on  the  market  a  small  ready-to- 
run  exhaust  ventilator,  electrically  driven.  A 
descriptive  booklet  has  been  issued  lllastrating 
the   device,    giving   capacity,    etc, 

Powers-House  Co.,  724-725  Illuminating  Bldg., 
Cleveland.  Ohio,  succeeds  the  M.  K.  Powers  Ad- 
vertising Co.  The  business  of  the  company  is 
technical  advertising,  preparing  house  organs, 
booklets,    catalogues,    folders,    etc. 

HoaUns  Mfg.  Co.,  4o9  I^wton  Ave..  Detroit. 
Mich.,  maker  of  electric  furnaces,  pyrometers  and 
heating  appliances,  has  aiipolnted  W.  0.  Tbarf> 
district  manager  In  charge  of  Ita  Pittsbnrf  office, 
to  Mcceed   L   J.   Shults,   resigned. 

Nasel  Engineering  Works,  4043  N.  Fifth  St.. 
Philadelphia.  Pa.,  has  purchased  the  electric 
riveter  business  of  the  Eveland  Engineering  ft  Mfg. 
Co..  Philadelphia.  Pa.  The  FveUod  riveter 
softens  the  rivet  head  by  eltMrtrIc  heat  and  then 
upsets   by   pressure. 

Burd  High  Compression  Ring  Co.,  Rockford.  111., 
has  Increased  Its  capital  stock  from  IfiO.OOO  to 
$200,000.  The  additional  capital  was  voted  for 
the  purpose  of  adding  to  the  cqulpcnent  and  en- 
Inrging  the  business  to  take  care  of  the  large 
contracts    recently    made   for  piston    rings. 

Tropenaa  Converter  Co.,  M)  Church  St..  New 
Tork  City,  has  begun  the  erection  of  a  new  of- 
flre  and  lalwratory  tnilldlng  In  Brooklyn,  N.  T. 
Sufficient  ground  has  been  purchased  to  provide 
r<x>ui  for  a  small  experimental  plant  al^o.  In 
this  experimental  plant  a  new  steeM^roducIng 
method  win  be  developetl  which  will  be  put  00 
the    market    nt    an    early    date. 

Nordberg  Mfg.  Co.,  Milwaukee.  Wis.,  annonnres 
that  K.  W.  Swartwont.  formerly  of  the  Chicago 
office,  wilt  be  associated  after  June  1  with  Mr. 
MacT.aren  in  the  New  V-^rk  office  of  the  company, 
larger  offices  have  recentiv  been  taken  In  the  new 
Kqultsblo  Bldg..  120  Broadway.  New  Tork  City. 
The  (ihlrago  office  of  the  company  will  be  In 
rharire   of   John    E.    Ix>nl. 

Preat-O-Ltte  Co.,  Inc.,  Indianapolis,  Ind..  maker 
of  sretylcne  lighting  systems,  oxyaretylene  webl- 
Ing  ami  rutting  equipment,  etc..  has  entered  th^ 
eirrtric  lighting  flold.  hsring  placed  the  "Brest 
O  Lite"  storage  battery  on  the  market.  The  plant 
of  the  Pnmpetly  Battery  Oo.  in  Indianapolis  has 
been  purrhaneil.  and  for  the  present  tlie  stomge 
Itattt'ry    wilt    be    produced    by    the    Puntpelly    plant. 

Harvey  Co.,  Inc.,  113  South  St.,  Baltimore.  Md  . 
has  been  Incorporated  under  the  Inws  of  Maryland 
to    sell    supplies    and    equipment    t**    railroads,    con 
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HE  fact  that  a  demand  has 
existed  for  a  quick,  cheap 
and     accurate     method     of 
.copying,    which   is   capable 
of  universal  application,  is 
indicated   by   the   long-con- 
tinued attempts  that  have  been  made  to 
meet  this   need,   resulting  in   the   develop- 
ment   of    many    ingenious    methods.      The 
usual  photographic  process  is  much  too  slow 
and  expensive  for  the  large  proportion   of  such 
work.      A    reproducing    method    was    described    by 
Joseph   C.   Riley   in   an   article 
entitled  "A  Process  for  Copying 
Printed    Pictures,"    which    was 
published   in   Machinery,    Sep- 
tember,    1904,     showing     how 
copies  from  printed  pages  could 
be   transferred   by   rubbing   on 
"metallic"    paper    of    the    kind 
used  for  steam  engine  indicator 
cards.      Following   its    publica- 
tion, this  method  was  used  to 
some   extent    at   the    Brown    & 
Sharpe   Works,   one   use   being 
in    making    copies    from    cata- 
logues,   books    and   other    pub- 
lications   for    records    in    con- 
nection   with    patent    matters. 
It   was   found,   however,   to   be 
quite  limited  in  its  application, 
and   had  the  further  objection 
that  the  copdes  were  reversed, 
and   sometimes  not   at   all   dis- 
tinct.   • 

It  was  not  until  the  advent 
of  the  "photostat"  that  a  geu: 
erally  applicable  method  of 
copying  became  available,  mak- 
ing it  possible  to  produce 
rapidly  accurate  and  inex- 
pensive copies  of  articles  and 
printed  matter  of  almost  every 
description  and  of  any  required 
size.  One  of  these  photostats 
has  now  been  installed  at  the 
Brown  &  Sharpe  Works  for 
several     years     and     has     de- 
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This  article  describes  a  quick  and  lo\ 
making  reproductions  of  drawings,  bluepr 
correspondence,  catalogue  pages,  orders 
medals,   and    in   fact   any   flat   copy   that   can 

There   are   many   evident   advantages   of   a    process   for   quickly 

reproducing     blueprints,     letters,     orders,     etc.,     in     the     office, 

drafting-room   and   manufacturing   plant.      The  process  may   be 

used   for   making    copies   of    instruction    sheets   for    distribution 

among    employes,    and    other    data    which    are    not    required    in 

umbers  to  warrant  the   cost  of  setting   in   type   and 

3  in  the  regular  way.    The  reproductions  generally  used 

gatives,     but     positives     may     be     made     by     a     second 
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veloped  some  interesting  and  important 
uses.     One  of  these  is  in  making  copies 
from  pages  of  books.     The  value  of  old 
files    of    technical    literature    is   greatly 
enhanced      when      it      is      possible      to 
quickly  and   cheaply  make  facsimile   re- 
productions whenever  wanted. 
Fig.    1    shows    the    photostat    set    up    for 
copying     from     a     bound     volume     of     Ma- 
chinery; and  Fig.  2  shows  a  part  of  the  copies 
thus   made   from    an    article    in    the    September, 
1S94,  number.     In  connection  with  this  view,  an  index 
card  is  shown,  such  as  is  used 
at  the  Brown  &  Sharpe  Works 
in    connection    with    the    filing 
of    mechanical    literature,  'that 
illustrates    how    different    sub- 
jects   can    be    included    in    one 
copy.     One  of  the  uses  of  the 
photostat    that    has    proved    a 
great  saver  over  former  meth- 
ods   is    in    copying    blueprints 
when   the   original   drawing   is 
not     available,     this     being     a 
common  need  when  prints  are 
received     from     customers     or 
when  old  record  prints  of  early 
lots  of  machines  are  to  be  used 
for  making  repairs.     Obviously 
copies  must  be  made. 

The  old  method  was  to  have 
a  draftsman  make  a  copy  or 
tracing  from  the  blueprint 
(which  is  not  always  an  easy 
matter)  and  then  make  the 
required  number  of  blueprints 
from  the  new  tracing,  after  it 
had  been  carefully  checked. 
Now  all  that  is  necessary  is  to 
send  the  blueprint,  with  any 
changes  and  additions  that  may 
be  needed,  to  the  young  man 
operating  the  photostat,  with 
an  order  for  as  many  copies 
as  may  be  wanted,  and  they 
can  be  obtained  as  quickly  as 
blueprints  could  be  made  from 
a  tracing.  The  fact  that  the 
copies  are  reversed  in  color, 
t.  c,  where  the  original  is  dark 
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the  copy  becomes  light  and  vice  rrrsa.  produces  copies  from 
a  blueprint  having  dark  lines  on  a  light  background,  thus 
giving  the  effect  of  the  original  drawing.  The  article  "photo- 
stated." however,  is  not  reversed  on  the  copy,  owing  to  the 
use  of  a  prism  in  the  machine.  Because  this  prism  makes 
the  light  "turn  a  corner,"  another  advantage  results,  as  it 
is  possible  to  lay  the  drawing  or  work  that  is  being  copied 
on  a  horizontal  support,  thus  making  it  much  easier  to 
manipulate  than  it  it  were  required  to  be  placed  vertically, 
as  for  ordinary  photography.  Changes  can  be  made  on  the 
blueprint  with  Chinese  white  before  it  is  copied.  Sometimes, 
in  changing  blueprints  or  drawings,  or  in  adding  notes  on 
the  copy,  it  is  desired  to  keep  the  original  without  change. 
In  such  cases, 
pieces  of  paper 
can  be  placed 
over  the  orig- 
inal to  "stop 
out"  parts  that 
are  not  wanted, 
or  for  the  pur- 
pose of  making 
additional  notes 
which  are  re- 
quired for  a  par- 
ticular job  and 
which  can  be 
changed  at  will 
for  any  future 
job.  A  photostat  copy  from  a  blueprint,  where  such  notes 
have  been  added,  is  shown  in  Fig.  3. 

Photostat  copies  can  be  made  of  any  desired  size,  which 
l.s  of  value  when  making  a  book  of  prints,  where  it  is  desired 
to  bring  all  material  to  fit  the  size  of  the  pages  of  the  book. 
This  is  illustrated  in  Fig.  4,  which  shows  a  book  used  by 
agents  in  ordering  parts  of  machines  wanted  by  customers, 
the  sy.ntem  of  numbering  being  such  that  parts  can  be  ordered 
without  doubt  as  to  what  Is  wanted.  In  this  case,  a  set  of 
negatives  is  first  made  from  the  working  drawings  to  the 
required  size,  and  the  parts  are  then  numbered  in  Chinese 
white  on  the  negatives,  parts 
not  wanted  being  "stopped 
out."  after  which  any  number 
of  copies  to  make  the  re<iulred 
number  of  hooks  can  be  made 
from  each  sheet  without  change 
of  srale  or  focus. 

It  In  not  alone  In  making 
cople.H  from  printed  matter 
that  this  machine  Is  useful.  It 
can  ali»o  be  employed  to  show 
the  texture  of  cloth  and  the 
kind  of  stitches  used;  and  If 
desired,  these  coplefl  con  he 
made  on  an  enlarged  scale. 
Copies  can   niao  be  made  froiti 
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metallic  articles,  such  as  medals.  It  will  be  readily  seen 
that  this  method  can  be  made  use  of  when  making  copies  of 
small  parts  of  machines,  which  might  be  required  for  re- 
pairs, such  copies  being  sent  with  the  order,  so  as  to  be  sure 
that  the  desired  part  is  furnished. 

By  the  use  of  a  color  screen  it  is  possible  to  make  copies 
from  colored  articles  which  could  not  be  brought  out  satis- 
factorily under  ordinary  conditions  of  photography,  this 
being  one  of  the  secrets  of  obtaining  satisfactory  copies  from 
blueprints,  as  already  shown  in  Fig.  3  An  important  use 
of  the  photostat  is  in  connection  with  correspondence,  orders, 
telegrams,  etc.,  where  it  is  desired  to  have  copies  go  to  sev- 
eral departments  at  the  same  time,  so  that  the  work  may  have 

prompt  atten- 
tion. Fig.  9 
shows  copies  of 
this  kind.  Here, 
again,  the  photo- 
stat copy  has  a 
value  beyond 
any  hand-made 
copy,  because  it 
is  a  facsimile  of 
the  original,  and 
mistakes  of 
copying,  or  mis- 
understand- 
ing  on  account 
of  the  complete 
data  not  being  given,  are  not  possible.  In  making  copies 
from  pencil  originals,  aa  advantage  is  gained,  not  only  by 
securing  a  copy,  but  bocanse  the  copy  becomes  a  better  and 
more  permanent  record   than  the  original. 

It  has  often  been  the  case  that  when  matters  were  sub- 
mitted to  us  for  consideration,  and  the  original  drawings  or 
documents  could  not  be  left  with  us.  copies  have  been  made 
during  the  conference,  the  originals  being  returned  within  a 
few  moments.  While  the  photostat  cannot  compete  with 
regular  photography  in  making  high-grade  photographs,  use- 
ful results  for  many  kinds  of  work  can  be  obtained  by  this 
process.  Both  negative  apd  posi- 
live  can  be  made  from  a  half- 
tone Illustration,  the  positive 
iir  second  copy  being  reduced 
to  a  smaller  size  than  the  nega- 
tive. As  an  example  of  en- 
larging from  a  small  photo 
graph.  Fig.  5  illustrates  what 
can  be  done.  Even  though 
Hilly  a  small  copy  of  the  orig- 
inal is  available,  if  the  photo- 
izraph  Is  sharp,  clear  copies  as 
hirgc  as  a  full  page  of  Ma- 
<  iiiNEKV  can  he  made  from  it. 
.Vnother  u.-h;  is  found  for 
this  mnrhlne  In  preserving  his- 
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Fig.    5.     Enlargement    made    from    Photographic    Copy    of    Chart 

torical   data,   it  being  possible   to   make   permanent  and   dur- 
able copies  from  old  papers  or  documents. 

In  one  case,  a  rare  book  that  was  out  of  print  was  copied 
complete,  and  from  tbese  prints  other  copies  can  be  made  at 
any  time.  In  this  case,  the 
value  of  the  photostatic  process 
was  especially  noticeable,  as 
the  book  was  full  of  illustra- 
tions. This  method  of  making 
copies  has  also  proved  useful 
in  connection  with  the  work 
of  technical  committees,  such 
as  those  for  the  American  So- 
ciety of  Mechanical  Engineers, 
where  a  number  of  members 
are  to  be  kept  informed  as  to 
suggestions  and  progress  made. 
By  malcing  photostatic  copies 
of  sketches,  manuscript,  and 
other  data,  such  information 
can  be  furnished  with  the 
minimum  of  trouble  and  ex- 
pense. Fig.  6  will  illustrate 
this  point.  The  advertising  de- 
partment of  a  factory  also  finds 
frequent  use  for  the  copies 
made  in  this  machine,  a  minor  feature  of  advantage  being 
that  an  opportunity  is  given  to  consider  a  choice  between 
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Fig.    6.     Data   prepared   for  Distribution   among   Committee   Members 

to  vary  the  size  so  as  to  secure  the  most  effective  copy.  In 
indexing  electrotypes,  copies  of  proofs  of  large  electrotypes 
can  be  made  by  this  process  that  will  be  small  enough  to  go 
In  the  index  file.  If  the  drawing  to  be  copied  is  too  large  to 
be  held  in  the  frame  of  the 
photostat,  it  can  be  mounted  on 
the  wall  or  on  a  board,  at  such 
a  distance  as  to  give  the  re- 
quired reduction.  Fig.  7  shows 
the  machine  set  up  for  copying 
a  blueprint  which  is  six  feet 
long.  The  photostat  is  so  de- 
signed that  it  can  be  operated 
without  the  services  of  an  ex- 
perienced photographer,  and  it 
does  not  require  the  use  of 
plates,  or  any  other  form  of 
negatives.  No  dark  room  is 
required  for  development,  and 
the  object  to  be  copied  is  me- 
chanically focussed  for  any  de- 
sired scale. 

The  equipment  consists  of  a 
camera,  having,  in  addition  to 
the  lens,  a  prism  which  has 
already  been  mentioned.  A 
"light-tight"  magazine  holds  the  roll  of  sensitized  paper,  and 
a  mechanical  device  is  provided  for  unrolling  and  cutting  it 


Making  Copy  of  Blueprint  that  is  too  Large  for  Photostat  Frame 


the  effect  of  a  light  or  a  dark  background   (Fig.  S)   and  also      off  to  the  required  length,  which  can  be  either  a  half  or  full- 


Fig.    8.     Comparing    Relative    Effectiveness    of    Light    and    Dark    Backgrounds  on   Advertising   Copy   by   making   Photostatic   Prints 
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sized  sheet.  If  only  a  halt-sized  sheet  is  required,  a  dark 
slide  covers  half  of  the  field;  and  by  setting  an  indicator  to 
the  scale  on  the  side  of  the  frame,  the  correct  position  and 
focus  are  obtained.  Either  daylight  or  artificial  light  can  be 
used  for  making  the  exposures,  but  a  greater  degree  of  uni- 
formity is  secured  by  using  the  latter,  mercury  vapor  lamps 
being  suitable  for  this  purpose.  A  special  clock  can  be  used 
to  give  the  time  for  exposure  and  development.  After  the 
print  is  cut  off,  it  is  mechanically  carried  into  the  develop- 
ing bath,  -where  it  is  left  for  the  required  length  of  time, 
after  which  it  is  transferred  to  the  fixing  bath.     It   is  then 
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t  Copies  of  Tele^ams  ftnd   Orders,  made  in  Duplicate 
tribution    to    Several    Departments    to    avoid 
Possibility   of   Mistakes 


rinsed  in  clear  water  for  a  few  minutes,  and  either  hung  up 
to  dry  or,  if  wanted  in  a  special  hurry,  dried  between 
blotters.  Most  of  the  water  can  be  quickly  removed  by  lay- 
ing the  print  on  a  flat  surface  and  running  a  roller  over  it. 

If  a  positive  copy  is  wanted,  the  first  print  can  be  laid 
on  the  glass,  even  when  wet,  and  the  positive  copy  made 
from  it  without  delay.  While  prints  made  by  this  process 
are  more  expensive  than  blueprints,  on  account  of  the  greater 
cost  of  the  paper  and  chemicals  used,  the  field  of  usefulness 
of  the  process  is  wide;  and  it  proves  not  only  a  great  con- 
venience, but  also  a  great  financial  saving  over  other  methods 
of  reproduction  required  when  such  a  machine  is  not  avail- 
able. The  value  of  this  machine  and  the  dependence  placed 
upon  It  are  shown  when,  for  any  reason,  the  machine  is  out 
of  commission  for  a  short  time  and  other  methods  must  be 
resorted  to  as  substitutes.  The  pliotostat  has  added  another 
to  the  many  conveniences  and  short-cuts  in  conducting  busi- 
ness, and  it  is  believed  that  it  will  become  more  and  more  of 
a  factor  In  efliciently  carrying  on  the  work  of  modern 
Industry. 


WAGES  AND  HOURS  OF  LABOR  IN  THE 
IRON   AND   STEEL  INDUSTRY 

The  United  States  Bureau  of  Labor  Statistics  recently 
issued  Bulletin  168  on  wages  and  hours  of  labor  in  the 
principal  productive  occupations  in  nine  departments  of  the 
iron  and  steel  industry  of  the  United  States  for  the  year 
1913.  This  is  in  continuation  of  Bulletin  151,  data  from 
which  are  incorporated  in  the  present  report  for  the  sake 
of  comparison,  thus  presenting  a  complete  statement  as  to 
rates  of  wages  per  hour,  hours  of  labor  per  week,  and  full- 
time  weekly  earnings  from  1907  to  1913  for  three  depart- 
ments, and  from  1910  to  1913  for  six  departments.  The  re- 
port is  based  on  data  for  May  in  each  year,  obtained  from 
the  pay  rolls  of  representative  establishments  in  the  various 
centers  of  the  industry.  There  was  a  marked  decrease  in 
seven-day  work  between  1907  and  1913,  many  establishments 
having  put  into  effect  a  plan  whereby  relief  gangs  were 
provided  to  take  the  place  of  regular  employes  and  thus 
give  each  employe  in  seven-day  occupations  one  day  of  rest 
in  each  week.  The  wide  range  of  full-time  weekly  earnings 
is  shown  by  the  accompanying  table,  including  a  few  of  the 
unskilled,  semi-skilled,  and  skilled  occupations  for  1913  se- 
lected from  the  various  departments. 

A  similarity  in  earnings  by  no  means  indicates  a  similarity 
in  full-time  weekly  hours.  For  example,  it  will  be  noticed 
that  blast  furnace  keepers  and  sheet  mill  doublers  have  al- 
most identical  full-time  weekly  earnings,  but  the  working 
time  for  these  earnings  differs  greatly  in  the  two  occupa- 
tions, the  average  full-time  hours  per  week  of  keepers  being 
81.9,  while  that  of  doublers  is  only  42.7.  The  rate  of  wages 
paid  common  laborers  is  to  a  large  extent  a  basic  rate  from 
which  are  determined  the  rates  for  other  occupations  re- 
quiring little  skill,  hence  the  rate  for  common  labor  is  of 
importance  beyond  the  limits  of  the  occupation  proper.  The 
rate  per  hour  is  practically  the  same  in  all  departments  of  a 
plant,  but  the  earnings  per  day  or  week,  of  course,  are  de- 
termined by  the  number  of  hours  worked.  The  average  rate 
per  hour  of  laborers  in  1913  in  the  nine  departments  covered 
by  this  report  was  $0,183,  while  the  average  full-time  hours 
per  week  ranged  from  61.1  to  76.2.  and  the  average  full-time 
weekly  earnings  from  $11.51  to  $14.38. 

TRUING   FILES   WITH   ACID 

BY   J    P.  DOWNS' 

I  saw  in  the  May  number  of  Machinery  a  request  for  a 
description  of  the  process  of  truing  files  with  acid,  and  will 
say  that  at  present  in  the  Sedalia  shops  of  the  Missouri 
Pacific  Railway  Co.  we  are  doing  this  work  on  files  for 
truing  triple   valves   in   the   following   manner: 

A  circular  block  of  braSB,  about  8  inches  diameter  and  3 
inches  thick,  is  faced  off  on  one  side  as  a  faceplate.  The 
file  to  be  trued  is  rubbed  over  the  block  very  lightly,  so  that 
the  high  points  of  the  teeth  pick  up  small  quantities  of  brass 
from  the  surface  of  the  faceplate.  Then  the  operator  takes 
a  small  pointed  stick  and  dips  it  in  a  vial  of  nitric  acid,  and 
applies  the  acid  to  the  points  of  the  teeth  covered  with  brass. 
After  this  he  takes  a  dampened  sponge  and  wipes  the  acid 
off  and  again  rubs  the  file  over  the  brass  surface  plate,  mak- 
ing the  same  application  of  acid  to  the  tooth  points  as  before. 
This  process  is  repeated  until  the  high  points  are  reduced. 


'  Superlntrndrnt.   Mlxonrt   Parlflc   lUlln-aj  Sboft,   Snialla.    Mo. 


FULL-TIME    WEEKLY    EARNINGS    IN    THE    IRON    AND    STEEL    INDUSTRY 


lll..*sr     (I  KNACF.S 

Laborers $12.43 

Keepers    19.13 

Blowers    26.84 


I1?.<K1MIN0     MII.I.S  II.VK    MII.I.S 

Bottom  makers'  helpers $19.33  Bundlers    $14.05 

Manipulators    27.60  Koughers   26.00 

Heaters    44.18  Rollers    60.71 


BF.aNF.MeR    roNVERTEBN  |  PLATE    MII.I.S 

Mold   cappers   $20.28      Shearniens  helpers   $17.47 

Steel  pourers   33.94     Tablemen,  sheared   21.35 

Vesselmen    41.09     Screwnien.  sheared 3.1.36 


SHEET    MII.I.S 

Openers    $12.56 

Iloublers 19.21 

Sheet  heaters  42.60 


OPE:?IIEAIITIt    rTR^AOM  STA:<PAR0    rail    mills  TIN    PLATE    MILLS 

Stokers   $15.30  Hot  bed  men  $15.01  Screw  boys   $15  91 

Stopper  Setters    27.78  Table  leverMi.n    27.51  Catchers   18.23 

Mellers'  helpiTs.  first  :!.l  S9  Rollers  .•.0  IS  Shenrm.-n  30.66 
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A    STUDY    OF    LATHE    TOOL-HOLDERS    USED    FOR    TURNING.    CUTTING-OFF    AND    SCREW-CUTTING 

BY    JOSEPH    HORNERt 


THE  wide  extent  to  which  the  employment  of  tool- 
holders  has  spread  during  the  past  fifteen  or  twenty 
years  is  one  of  the  striking  features  of  machine  shop 
practice.  Although  Babbage  devised  a  tool-holder — or  "cutter- 
bar"  as  it  was  called — early  in  the  nineteenth  century,  the 
idea  was  regarded  as  rather  a  curiosity  for  a  long  time,  and 
the  employment  of  this  and  other  designs  was  restricted 
chiefly  to  amateur  workers  using  small  lathes.  The  early 
types  of  holders  were  not  regarded  seriously  by  men  in  ma- 
chine shops  because  of  their  inherent  weakness,  which  pre- 
vented the  cutters  from  standing  up  to  the  work  as  well  as 
tools  forged  from  a  single  piece  of  steel.  The  era  of  their 
practical  introduction  really  began  about  1866,  when  W.  Ford 
Smith,  of  Manchester,  England,  in  a  paper  read  before  the 
Institution  of  Mechanical  Engineers,  described  a  system  of 
tool-holders  for  cutting  metals,  some  utilizing  round  cutters 
made  from  ordinary  bar  steel,  and  others  a  deep  vee-section 
with  the  bottom  edge  rounded.  The  principle  of  these 
holders,  it  is  interesting  to  note,  is  still  preserved  in  holders 
manufactured  in  large  numbers  by  Smith  &  Coventry,  of 
Manchester,  where  they  originated. 

Solid  tools  possess  certain  advantages  over  cutters  inserted 
in  holders,  and  they  have  not  therefore  been  entirely  dis- 
placed, though  their  province  has  been  seriously  invaded. 
The  fact  that  the  metal  is  continuous  in  a  solid  tool  is  favor- 
able to  the  dissipation  of  heat  from  the  cutting  point,  which 
is  a  feature  of  more  vital  importance  in  carbon  steel  tools 
than  in  those  made  of  high-speed  steel.  In  the  heavier  classes 
of  cutting,  a  solid  tool  is  undoubtedly  stiffer  and  better  able 
to  withstand  severe  duty,  so  that  in  some  kinds  of  heavy 
work  tool-holders  are  practically  never  used.  A  third  point 
in  favor  of  a  solid  tool  is  that  it  is  more  compact,  i.  e.,  the 
nose  takes  up  less  width  than  the  nose  of  the  average  tool- 
holder  of  equal  capacity;  and  this  is  of  advantage  when 
working  in  confined  situations,  or  where  the  tool  must  be 
presented  at  an  awkward  angle.  But  there  are  some  types 
of  holders  which  are  well  adapted  to  work  in  confined  places, 
provided  the  cutting  is  not  too  severe,  so  that  the  feature 
just  mentioned  applies  more  forcibly  to  the  heavy  work 
than  to  light  jobs. 

The  advantages  of  tool-holders  may  be  summed  up  as  fol- 
lows: The  most  serious  item  of  cost  of  tool  steel  is  im- 
mensely reduced  in  a  shop  where  an  outfit  of  holders  is 
installed,  particularly  now  that  high-speed  steel  has  so  gen- 
erally replaced  carbon  steel.  The  time  spent  by  the  black- 
smith in  forging  and  reforging  tools  is  rendered  unnecessary. 
The  area  of  the  surface  to  be  ground  is  reduced  to  a  mini- 
mum, and  as  the  shapes  are  uniform,  the  operation  of  grind- 
ing can  be  done  by  unskilled  labor.  As  the  cutter  is  always 
held  at  a  definite  and  constant  angle,  either  of  front  rake 
(clearance)  or  top  rake,  there  is  no  need  of  grinding  in  one 
or  the  other  of  these  directions.  Cutters  are  always  pre- 
sented correctly  to  the  work,  and  no  gaging  is  required.  The 
height  of  the  cutting  point  can  be  altered  to  bring  it  level 
with,  above  or  below  the  lathe  axis,  according  to  require- 
ments; and  the  packing  which  is  employed  to  adjust  the 
height  of  solid  tools  is  not  required. 

Tool-holders  are  divisible  into  three  primary  types:  (1) 
Those  which  hold  the  cutter  with  its  longitudinal  axis  hori- 
zontal, thus  embodying  no  top  rake  in  the  principle  of  the 
holder.  (2)  Those  which  hold  the  cutter  with  its  axis  at  a 
slope  corresponding  to  the  most  desirable  angle  of  top  (or 
cutting)  rake.  (3)  Those  which  hold  the  cutter  with  its  axis 
coincident  with  the  most  desirable  angle  of  front  rake  or 
clearance.  In  the  first  case,  the  front  of  the  cutter  is  ground 
to  an  angle  which  gives  the  proper  front  rake  or  clearance; 
in  the  second  case,  this  is  also  done;  while  in  the  third  case, 
only  the  top  face  is  ground.     Actually,  of  course,  the  whole 


•  For    additional    information    on    tlie    .<fuhjpct    of    tool-lioldors    published 
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surface  of  the  end  or  top  of  the  cutter  need  not  be  ground  at 
each  sharpening,  because  very  often  the  face  is  ground  with 
two  facets,  leaving  a  narrow  portion  for  touching  up.  It  is 
one  of  the  main  principles  of  tool-holder  design  that  one  or 
the  other  of  the  cardinal  angles,  i.  e.,  the  clearance  or  rake, 
shall  be  provided  in  the  holder,  and  for  this  reason  it  is 
neither  good  nor  economical  practice  to  design  a  holder 
which  carries  the  cutter  in  the  same  position  as  that  of  an 
ordinary  solid  tool,  and  thus  involves  grinding  on  the  top 
as  well  as  on  the  front  to  produce  the  necessary  rake  and 
clearance.  The  rake  ought  to  be  embodied  in  the  holder  and 
not  dependent  on  grinding  for  each  separate  cutter.  The  case 
is  different  with  holders  for  brass  and  similar  materials,  and 
for  cutting-off  or  screw-cutting,  in  some  of  which  operations 
no  top  rake  need  be  provided. 

The  three  basic  positions  of  the  cutters  just  mentioned 
are  represented  in  diagrammatic  form  by  Pig.  1.  The  second 
and  third  positions  both  claim  a  host  of  adherents  and  points 
may  be  adduced  in  favor  of  each.  The  chief  advantage  of  the 
second  type  is  that  the  cutter  is  not  quite  so  likely  to  slip 
backward  under  the  pressure  of  cutting  as  the  more  vertically 
set  cutter,  and  also  that  it  can  be  thrust  out  to  project  ad- 
vantageously into  recesses  or  positions  where  the  width  of 
the  nose  of  the  holder  would  interfere  with  the  sides  of  the 
work.  The  third  type  is  stiffer  under  he^vy  cutting,  because 
there  is  less  tendency  to  bend,  and  because  more  metal  is 
massed  nearly  under  the 'line  of  pressure;  but  this  latter  ad- 
vantage only  holds  good  by  comparison  with  a  cutter  of 
similar  cross-section  set  in  the  second  position,  and  by  em- 
ploying steel  of  a  special  deep  section  instead  of  round  or 
square,  this  objection  is  largely  overcome.  The  objection 
of  bending  in  the  first  straight-set  design  also  disappears  in 
many  holders  which  utilize  deep-section  cutters.  The  proper 
relation  of  its  width  to  depth  depends  largely  on  the  duty 
which  the  cutter  has  to  perform;  if  only  of  a  straightforward 
nature,  as  for  grooving,  cutting  off,  or  light  facing,  a  narrow 
deep  section  is  satisfactory;  but  if  there  is  severe  lateral 
pressure,  as  when  traversing,  or  heavy  facing,  or  screw-cut- 
ting, the  relative  width  of  the  cutter  must  be  increased  to 
enable  it  to  withstand  the  pressure. 

The  primary  types  of  tool-holders  that  have  been  men- 
tioned are  sub-divisible  into  three  other  groups,  represented 
diagrammatically  in  Fig.  2,  and  comprising  the  straightfor- 
ward setting  A,  setting  the  cutter  to  the  left  or  right  B.  and 
rolling  or  swiveling  as  shown  at  C.  Position  A  shows  the 
location  of  the  point  for  straightforward  feeding  or  light 
traversing;  B  for  heavier  traversing  or  side  cutting;  and  C 
throws  the  section  more  or  less  out  of  the  vertical  for  cutting 
screw-threads,  in  order  to  avoid  the  fouling  of  the  point 
against  the  sides  of  the  thread.  Positions  B  and  C  may  be 
embodied  in  a  fixed  manner  in  the  holder,  or  a  range  of  ad- 
justability may  be  afforded  by  the  swiveling  action.  There 
is  one  other  difference  in  the  design  of  holders,  a  sort  of 
sub-variation  on  position  A,  Fig.  2,  i.  e.,  whether  the  cutter 
stands  in  the  center  of  the  width  of  the  holder  or  is  located 
at  one  side,  the  latter  position  being  adopted  for  side  cutting, 
or  cutting  off  close  up  to  a  shoulder. 

All  of  the  other  numerous  variations  in  tool-holders  are 
developed  from  these  elementary  types,  and  concern  only 
diverse  methods  of  clamping  the  cutters  in  place,  and  in 
some  designs,  devices  for  adjusting  the  height  of  the  cutter 
by  means  of  a  screw.  An  immense  number  of  tool-holders 
have  beeii  put  on  the  market  during  the  last  decade,  and 
it  is  curious  to  note  how  the  same  ideas  recur  again  and 
again.  Some  of  the  holders  produced  quite  recently  have 
their  ante-types  dating  back  perhaps  twenty,  thirty,  or  forty 
years,  and  those  who  are  conversant  with  inventions  during 
this  period  will  find  little  to  surprise  them  in  the  latest  pro- 
ductions. But  many  tool-holders  invented  years  ago  failed 
to   find    a    market    for   the   reasons   stated   at   the   commence- 
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ment  of  this  article,  i.  e..  because  they  were  too  weakly  con- 
structed to  be  practical  tools.  Even  during  recent  years  a 
distinct  tendency  has  been  noticeable  in  the  direction  of 
strengthening  tool-holders  by  increasing  the  cross-section  of 
the  bar,  and  enlarging  the  dimensions  of  the  head  so  as  to 
make  it  stiffer  or  afford  space  for  a  larger  size  of  cutter. 
Much  diversity  in  practice  exists  in  regard  to  the  cross- 
sectional  shape  of  the  cutters  used  in  tool-holders.  At  one 
time  it  was  held  as  an  axiom  that  a  holder  should  be  fitted 
to  use  the  plainest  shapes  of  steel  commonly  available,  that 
is  either  round  or  square,  with  a  thin  rectangular  section 
for  cutting-off  operations.  These  sections  are  still  utilized 
in  an  immense  number  of  holders,  but  other  special  cross- 
sections  are  also  employed.  The  demand  for  these  special 
sections  is  now  so  great  that  it  is  easy  to  obtain  them,  which 
was  not  the  case  several  years  ago  when  the  market  was 
extremely  limited,  and  steel  makers  had  little  inducement  to 
produce  them.  Certain  sections  of  steel  can  be  employed  in 
a  good  many  designs  of  standard  tool-holders,  while  others 
are  a  special  feature  of  one  manufacturer's  holders.  None 
of  these  sections  require  anything  but  grinding  to  fit  them 
for  work.  Again,  a  few  designs  of  holders  for  screw-cutting, 
or  backing-off,  employ  a  special  section  produced  by  milling, 
which  is  the  only  way  to  get  an  accurate  profile  for  the  pur- 
pose, so  that  neither  rolling  nor  forging  to  shape  play  any 
part.  Sharpening  is  done  on  the  top  of  the  steel,  and  the 
profile  is  preserved  until  the  cutter  is  worn  to  a  useless 
length. 

With  regard  to  the  methods  of  holding  cutters  in  place, 
although  these  present  a  seemingly  bewildering  variety,  they 
are  easily  separable  into  those  in  which  pressure  is  produced 
by  a  screw  or  by  a  wedge;  and  they  may  be  further  classi- 
fied by  making  a  distinction  between  clamping  actions  ef- 
fected either  directly  by  a  screw  or  wedge,  indirectly  by  a 
combination  of  these  two,  or  through  the  closing  in  of  a  split 
or  divided  holder.  The  numerous  changes  of  these  devices 
present  an  interesting  study,  and  will  be  readily  understood 
with  the  help  of  the  accompanying  illustrations.  It  must 
be  understood  that  to  show  all  of  the  forms  of  holders  in  use 
would  require  some  hundreds  of  illustrations,  and  we  must 
therefore  content  ourselves  with  a  selection  only,  showing 
as  far  as  possible  the  main  types,  some  of  which  exist  in 
numerous  modifications — as  many  as  a  dozen  in  some  in- 
stances— which  are  the  result  of  designers'  ideas,  or  dif- 
ferences in  sizes  or  functions. 

Flxed-front-rake  Holders 

It  is  proposed  to  illustrate  the  types  of  holders  classified 
according  to  the  position  in  which  they  present  the  cutter, 
irrespective  of  methods  of  clamping,  and  for  this  purpose  we 
shall  take  first  the  designs  with  a  fixed  front  rake  or  clear- 
ance. A  large  proportion  of  these  holders  employ  either 
round-  or  square-section  cutters,  the  round-section  being  a 
greater  favorite  in  England  than  it  is  in  America.  Both 
shapes  have  their  particular  advantages.  The  elliptical  form 
of  the  top  of  a  round  cutter  when  ground  with  top  rake  is 
excellent  for  roughing  purposes,  corresponding  to  a  simple 
round-nose  solid  tool;  and  it  also  has  the  advantage  that  by 
twisting  It  In  the  holder,  more  or  less  side  rake  can  be 
imparted,  which  gives  better  results  when  feeding  to  right 
and  left  or  facing  down  a  aide.  Using  a  square-section  cut- 
ter, side  rake  must  either  be  provided  by  grinding  or  by 
setting  the  holder  itself  to  an  angle,  and  the  latter  is  not 
always  feasible.  The  square-section  provides  an  excellent 
diamond  point  for  roughing  or  finishing,  according  to  the 
manner  In  whirh  It  Is  applied.  A  round-section  culler  may 
be  converted  Into  a  diamond  point  by  grinding  its  face;  and 
conversely,  a  diamond  point  may  have  its  point  rounded  to 
approximate  the  round  nose,  but  either  device  is  in  the 
nature  of  a  makeshift  and  enlall.t  extra  labor,  a.""  well  as 
weakening  the  area  of  the  cutting  end. 

The  usual  practice  In  holding  a  round-section  cutter  Is  to 
drill  a  hole  In  the  holder  at  the  most  suitable  angle  of  front 
rlearnncf",  and  bind  the  cutter  by  jamming  It  Inlerally 
through  the  medium  of  a  screw  or  wedge,  or  by  a  combina- 
tion of  screw  and  wedge.  One  of  the  earliest  practlcjil  holders 
(the  Smith  A  Coventry  shown   In   KIg.   .1)    which  still   has  a 


prominent  place  in  English  shop  practice  employs  the  direct 
pressure  of  one  or  two  set-screws,  depending  on  the  size  of 
holders,  and  the  cutter  is  set  in  the  best  way  to  afford  front 
and  side  clearance  or  rake,  the  holders  being  made  right- 
and  left-hand.  The  objection  to  a  set-screw  at  the  side  is 
that  it  is  apt  to  come  in  the  way  of  the  work,  hence  the 
reason  for  partly  sinking  the  heads,  as  shown  in  Fig.  3; 
and  it  is  also  awkward  to  get  at  for  altering  the  height  of 
the  cutters,  or  twisting  them  while  the  holder  is  in  the  work- 
ing position.  For  this  reason  some  designs  of  direct  screw 
pressure  holders  have  the  head  of  the  screw  brought  to 
either  the  top  or  the  end,  where  they  are  easily  accessible 
under  any  circumstances.  Fig.  4  shows  a  type  of  tool-holder 
which  has  a  plunger  running  through  the  center  to  bind  the 
cutter  when  the  screw  is  tightened.  In  the  Giinther  holder 
made  by  W.  Giinther  &  Sons,  Oldham,  England,  which  is 
shown  in  Fig.  5,  the  screw  forces  a  block  A  against  the 
cutter  and  binds  it  in  the  head  of  the  holder,  the  screw  being 
prevented  from  withdrawing  by  a  groove  and  pin  as  shown. 
Round  cutters  are  utilized  for  roughing  or  square  ones  for 
finishing  according  to  requirements. 

A  draw-bolt  action  is  utilized  in  some  kinds  of  holders, 
by  which  the  tightening  is  also  done  at  the  rear,  an  example 
being  shown  by  Fig.  6.  The  screwing  up  of  the  nut  A  pulls 
the  head  B  backward  and  presses  the  cutter  against  the  two 
pins  C,  thereby  clamping  the  cutter.  The  adjusting  nuts  D 
are  provided  to  form  an  adjustable  bearing  for  the  nut  A, 
to  compensate  when  necessary  for  compression,  stretching, 
and  wear  of  the  parts  of  the  holder.  It  is  not  practicable  to 
grip  a  cutter  which  has  a  fixed  front  rake  or  clearance  with 
a  set-screw  pressing  vertically  downward,  so  a  wedge  must 
either  be  included  or  the  screw  must  stand  at  approximately 
a  right  angle  to  the  axis  of  the  cutter.  The  first  device  is 
illustrated  in  Fig.  7,  which  shows  a  diamond-point  holder 
made  by  the  Ready  Tool  Co.,  Bridgeport,  Conn.,  that  has 
the  hole  made  to  enable  the  cutter  to  be  set  to  cut  right-  or 
left-hand.  The  second  device  is  seen  in  another  type  of 
holder  made  by  this  firm,  which  is  shown  in  Fig.  8.  Here 
the  cutter  slot  is  inclined  toward  the  work  so  as  to  provide 
the  necessary  clearance  for  facing,  in  addition  to  the  front 
clearance,  and  the  screw  is  perpendicular  to  the  cutter. 

A  form  of  holder  which  is  much  favored  in  England  for 
handling  light  work  is  the  split  design  shown  at  .4.  in  Fig.  9. 
A  cutter  of  round  section  is  nearly  always  preferred  to  a 
square  one.  It  will  be  seen  that  the  cutter  is  held  by  the 
elasticity  of  the  metal,  sprung  inward  by  the  tightening  of 
the  screw.  Sometimes  the  saw-kerf  is  carried  only  as  far 
as  the  hole  which  receives  the  cutter;  sometimes  it  passes 
to  the  front,  in  which  case  the  cut  need  not  extend  so  far  into 
the  shank.  The  objection  of  splitting  the  holder,  and  form- 
ing a  possible  source  of  weakness  and  vibration,  is  avoided 
in  another  type  of  tool-holder  in  which  the  metal  is  left 
solid  and  clamping  is  performed  by  a  binder  bolt  of  the  same 
kind  that  is  sometimes  employed  to  hold  the  shanks  of  turret 
tools.  The  appearance  of  this  device  in  plan  section  is  as 
shown  at  It  in  Fig.  9.  Two  such  bolts  are  employed  in  heavy 
holders,  one  above  the  other.  They  have  the  advantage  over 
the  practice  of  tapping  a  screw  into  the  body  of  the  holder 
that  replacement  is  easy,  whereas  when  a  threaded  hole  in 
a  holder  wears,  it  can  only  be  made  good  by  retapping  to  a 
larger  size,  a  practice  which  is  not  often  feasible.  Yet  an- 
other mode  of  securing  a  cutter  is  seen  in  Fig.  10.  In  this 
instance,  an  eccentric  bolt  Is  given  a  partial  turn  to  cause 
the  groove  on  lis  body  to  jam  against  the  cutter.  The  objec- 
tion to  this  form  of  binder  lies  In  its  liablllly  to  shift  the 
cutter  slightly  while  tightening.  Provision  for  endlong 
adjustment  of  a  cutter  Is  made  In  a  few  types  of  tool-holders. 
Fig.  11  shows  a  design  made  by  J.  Squire,  Ixindon,  England, 
with  a  screw  which  is  convenient  for  rapidly  adjusting  the 
cutter  for  height. 

Wedge  action,  without  the  employment  of  a  screw.  Is  not 
such  a  convrnloni  method  of  fastening,  and  consequently  Its 
employment  Is  re.ilrlcted.  Messrs.  Smith  &  Coventry,  Man- 
chester, England,  manufacture  such  a  holder,  which  Is  shown 
in  Fig.  12.  The  back  of  the  cutter  Is  serrated  to  match 
serrations  on   the  wedge  so  that  slipping   Is  Impossible.     In 
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=  HAKE  FIXED  TOP  RAKE  FIXED  FRi 

Fig.  1.    The  Three  Basic  Positions  of  Cutters 
held  in  Tool-holders. 


Fig.  2.     The  Three  Basic  Settings  of  Cutters; 
3WB  the  Straight  Forward  Position,  B  the  Angula 
atting  to  the  Left  or  Ri^ht.  and  C  End  Views  of 
Cutters  provided  with  Means  of  Swiveling. 
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Fig.  6.     Gunther  Tool-holde 

with  Cutter  clamped  by 

Pad  held  by  a  Scre'w, 


Fig-  7.    Ready  Tool-holder  -with 

Cutter  clamped  by  Set-screw 

and  Wedge  Method. 
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Tool-holder  with  Cutter  clamped  by 
Pressure  against  Pms  C 

A  Qq   B 


Fig.  10.    Eccentric  Bolt  Method  of 
"  imping  the  Cutter. 


I  Jl  Fig~9      Method  of  clamping  the  Cutl 
^===^  in  a  Split  Tool-holder  \     and  B  the  U 
of  a  Pad  Bolt  for  clamping  the  Cu 


r---^ 


Fig.  1  1 .     Squire  Tool-holder 

with  Adjusting  Screw  for 
Regulating  Height  of  Cutter. 


Fig.  12.     The  Allen  Tool-holder  provided 
with  the  Wedge  Type  of  Clamp. 


Fig.  15.    The  Swivel  Type  of 

Tool-holder  with  a  Cutter  of 

d  Front  Rake  or  Clea; 


Fig.  16.     Armstrong  Tool-holders  made 
Straight  and  also  Right  and  Left-hand. 
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Fig.  22.     Tool-holder  equipped  with  Two 
Cutters  for  Simultaneous  Roughing 
and  Finishing  Ope 


Pig.  21  Tool-holder  with  Three  Openings 
for  Straight  Forward,  Right  and  Left-hand 
Settings  of  the  Cutter. 


Fig    23      Clamping  of  Cutter 
by  Taper  Pin  A  and 
by  Wedge  Bolt  B. 


Fig. 26.     Tool-holder  using  Curved  Cutter  pQ 
>      and  provided  with  Means  of  making       T^ 
Straight  Forward.  Right  and  Left-band  f";    "1, 
Settings  of  the  Cutter. [ 
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another  kind  of  serrated  grip  holder,  the  wedge  is  pulled 
laterally  by  a  bolt  so  as  to  tighten  the  cutter,  the  back  of 
which  is  serrated  to  match  the  wedge;  here  there  is  no  need 
of  hammering  to  tighten  or  loosen  the  cutter.  A  method  of 
gripping  which  is  defective  in  principle,  and  therefore  finds 
little  favor,  is  the  yoke  or  "bridle"  type  of  clamp.  This  is 
faulty  because  the  cutter  is  not  contained  within  the  body  of 
the  holder,  but  sustained  by  a  yoke,  which  is  liable  to  spring 
and  stretch,  and  which  may  not  obtain  a  perfect  bearing 
against  the  cutter  to  prevent  it  from  rocking  under  the 
pressure  of  the  cut. 

The  Haydon  tool-holder,  another  early  English  design 
shown  in  Fig.  13,  was  at  one  time  used  for  light  cutting,  but 
has  been  superseded  by  more  effective  designs.  In  an  Ameri- 
can design  working  on  this  principle,  a  little  advantage  has 
been  gained  in  making  the  yoke  deeper  to  obtain  contact 
with  a  greater  length  of  the  cutter;  this  is  possible  because 
the  American  type  of  holder,  suitable  for  American  slide- 
rests,  does  not  have  to  be  dropped  to  bring  the  tool  point  to 
the  center  height,  as  is  necessary  in  English  practice.  This 
feature  will  be  noticed  by  comparing  several  of  the  holders 
illustrating  the  practice  of  the  two  countries;  and  some 
American  holders  have  to  be  made  in  two  patterns,  one 
straight  for  home  consumption,  the  other  with  a  dropped 
head  for  the  European  market.  Most  holders  utilize  standard 
sections  of  steel,  which  do  not  require  any  preparation  be- 
yond grinding  on  the  top.  There  is,  however,  one  exception, 
i.  e..  the  tool-holder  shown  in  Fig.  14,  which  is  made  by  the 
O.  K.  Tool-holder  Co.,  Shelton,  Conn.  In  these  holders  the 
tools  are  hydraulic  or  drop-forged  to  a  special  shape  suited 
to  the  particular  service  demanded  of  them,  and  each  one 
has  a  shank  which  fits  in  the  holder.  Binding  is  effected 
either  by  a  pull-up  bolt  which  forces  a  plug  against  the 
cutter,  or  by  a  draw-bolt  which  draws  the  cutter  backward. 

There  are  numerous  holders  of  the  fixed-top-rake  type 
that  will  be  considered  next,  which  are  provided  with  a 
swivel  action  to  point  the  cutter  to  the  right  or  left,  but  it  is 
rather  difficult  and  clumsy  to  attempt  this  swiveling  with  a 
holder  where  the  front  rake  or  clearance  is  fixed.  The 
reason  is  apparent  on  comparing  the  relative  position  of  the 
axis  of  the  cutters.  One  attempt  is  illustrated  by  Fig.  15, 
but  it  Is  obviously  a  clumsy  and  cumbersome  fitting  and 
never  found  much  favor.  A  set-screw  and  packing  slip  bind 
the  cutter,  which  is  contained  within  a  bolt  that  can  be 
swung  around  and  tightened  in  the  shank  with  the  nut,  the 
coned  shoulder  increasing  the  firmness  of  the  hold.  Ex- 
cept for  this  and  one  or  two  other  somewhat  similar  ideas, 
nothing  has  been  done  in  the  direction  of  swiveling  this 
kind  of  cutter,  preference  being  given  to  cranking  the  nose 
of  the  holder  around  to  give  a  permanent  right-hand  or  left- 
hand  tool  if  a  straightforward  one  is  not  suitable  for  the 
work. 

Flxed-top-rake  Holders 

Considering  now  the  tool-holders  having  cutters  set  with 
a  fixed  top  rake,  the  first  point  which  affects  the  design  is 
the  degree  of  inclination  with  the  base,  which  is  usually  from 
l.")  to  'M  degrees.  This  position  of  the  cutter  makes  it  con- 
venient to  employ  the  direct  vertical  clamping  action  of  a 
screw  point,  the  screw  being  set  at  right  angles  to  the  cutter. 
A  simple  screw  pressure  is  therefore  found  In  a  great  num- 
ber of  holders,  and  the  screw-head  or  the  nut  nearly  always 
comes  at  the  top,  the  position  which  Is  most  convenient  to 
get  at,  and  which  moreover  permits  the  width  of  the  holder 
to  be  kept  down,  nn<l  avoids  Interference  at  the  sides.  The 
well-known  Armstrong  holders,  made  by  Armstrong  Bros. 
Tool  Co.,  Chicago,  III.,  and  shown  In  Fig.  16,  are  typical  of 
this  class;  they  are  made  straightforward,  and  also  rlght- 
and  left-hand  as  illustrated,  and  are  also  supplle<l  In  the 
drop-head  form  for  European  rests.  Holders  of  this  general 
denlgn  ilo  not  offer  much  variety  In  shape  because  the  essen- 
tial Idea  Is  simplicity;  they  have  been  made  stronger  of 
recent  years,  with  enlarged  heads  to  take  bigger  cutters,  and 
with  larger  set-screws;  and  the  nose  Is  usually  pushed  out 
underneath  the  cutter  to  support  It  under  the  cutting 
pressure. 

In    two  or   three   cases  an   extension   s\ipport   Is   forged   on 


the  nose  of  the  holder.  Fig.  17,  slightly  narrower  than  the 
cutter  width,  which  takes  the  strain;  and  this  reduction  of 
the  overhang  of  the  cutter  is  a  considerable  advantage  in 
preventing  spring  and  the  compression  of  the  metal  at  the 
mouth  of  the  hole  on  account  of  the  leverage  exercised  by  an 
overhanging  cutter.  A  device  for  preventing  wear  at  this 
location  is  incorporated  in  one  of  the  holders  made  by  the 
Ready  Tool  Co.,  Fig.  18 ;  a  half-round  piece  of  tool  steel  .4.  is 
electrically  welded  in  the  shank  to  take  the  wear  and  pre- 
ent  "mashing,"  with  consequent  risk  of  cutter  breakage. 
The  low  angle  of  the  cutter  and  the  direct  pressure  of  the 
screw  are  sufficient  to  guarantee  freedom  from  risk  of  back- 
ward slip.  It  is  not  usual  to  provide  any  supplementary  re- 
sistance, although  one  attempt  at  this  is  illustrated  in  Fig. 
19.  The  backing  screw  A  also  serves  to  adjust  the  height  of 
the  cutting  edge.  The  cutter  must  not  be  much  longer  nor 
shorter  than  the  standard  length;  otherwise  the  head  of  the 
screw  will  come  in  the  way,  or  it  will  fall  to  reach  the  end 
of  the  cutter. 

When  the  tool  has  to  be  traversed  to  the  right  or  left,  the 
shank  can  be  pointed  in  the  direction  of  feed,  holes  can  be 
made  in  the  holder  to  direct  the  cutter  to  the  required  angle, 
or  a  swivel  motion  may  be  incorporated  for  all  angles.  The 
last-named  arrangement  will  be  considered  shortly.  Fig.  20 
shows  a  holder  with  the  opening  slotted  so  as  to  give  the 
cutter  the  required  angular  setting,  and  also  the  necessary 
side  top-rake.  A  rather  clumsy  method  is  to  cut  three  holes 
in  an  enlarged  head.  Fig.  21,  to  afford  a  choice  of  three  set- 
tings; but  the  size  of  the  head  thus  formed  militates  against 
its  general  usefulness — hence  the  common  preference  for  a 
swivel  head  or  separate  bars  for  the  three  settings.  Another 
instance  of  the  use  of  an  enlarged  head  is  shown  in  Fig.  22, 
the  purpose  of  which  is  to  set  two  cutters  in  the  proper 
relative  positions  for  roughing  and  finishing,  or  to  use  them 
for  turning  two  diameters  at  one  traverse.  Three  cutters  are 
also  arranged  thus  in  a  still  wider  head;  the  three  slots  can 
be  merged  into  one  long  opening,  and  the  cutters  adjusted 
for  width  by  the  fitting  in  of  packing  slips  of  appropriate 
thickness,  to  bring  the  points  to  exact  longitudinal  positions. 
Very  massive  holders  of  the  double  cutter  type  usually  have 
two  set-screws  for  clamping  each  cutter,  the  screws  standing 
one  behind  the  other. 

Cutters  of  round  section  are  not  used  to  any  important  ex- 
tent in  the  fixed-top-rake  holders,  b.^cause  the  cutter  has  to 
be  ground  on  the  top  and  sides  just  sufficiently  to  form  flats, 
and  this  consumes  time  and  labor  and  weakens  the  point;  a 
square  cutter,  on  the  other  hand,  needs  no  preparation  in 
this  respect,  and  only  requires  the  end  to  be  sharpened, 
which  is  legitimate  grinding  in  accordance  with  the  principle 
of  this  design  of  holder.  The  only  points  that  can  be  ad- 
vanced in  favor  of  the  round-eection  cutter  are  that  it  enables 
side  top-rake  to  be  given  by  twisting  the  cutter  in  the  hole, 
and  also  that  it  possesses  a  slight  advantage  when  a  very 
pointed  shape  of  end  is  wanted.  A  method  of  binding  round 
section  cutters  which  Is  used  instead  of  the  other  devices 
already  shown.  Is  to  employ  a  slightly  flattened  hardened 
steel  tapered  pin.  fitted  Into  a  transverse  hole  merging  Into 
the  cutter  hole,  as  shown  at  A  in  Fig.  23;  or  to  use  a 
flattened  tapered  bolt  /}.  a  method  that  is  also  utilized  for 
square  or  rectangular  cutters.  The  head  of  the  holder  is 
then  enlarged  to  receive  the  pin.  A  neat  device  for  securing 
a  cutter  for  light  work,  which  has  the  advantage  that  no 
spanner  Is  required,  is  illustrated  in  Fig.  LM.  A  slanting 
hole  takes  the  cutter,  and  It  is  locked  by  the  pressure  of  a 
wedge-ended  steel  rod.  The  latter  Is  thrust  forward  or  with- 
drawn by  turning  the  knurled-head  screw,  which  Is  coupled 
to  the  ball  end  of  the  thrust  rod  by  spinning  over  the  metal, 
so  that  the  two  may  be  free  to  rotate,  but  not  to  move 
longltudlniilly. 

The  enipli>yment  of  a  cutter  of  triangular  section  Is  an  old 
practice,  dating  from  the  early  days  of  tool-holders;  the  sec- 
tion Is  weaker  than  a  square  one,  and  offers  no  particular 
advantage,  but  It  la  used  to  a  very  limited  degree  for  light 
work,  an  ordinary  set-screw  binding  action  from  above  being 
employed.  An  Idea  which  has  been  followed  to  a  small  ex- 
tent Is  that   of  using  a  curved  piece  of  steel   for  the  cutter. 
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gripped  in  ttie  liolder  so  that  a  constant  top  ralie  is  af- 
forded. Fig.  25  sliows  one  design  of  sucti  a  liolder,  with  a 
curved  paclcing-piece  interposed  between  the  screw  and  the 
cutter.  By  substituting  a  parallel  packing,  a  parallel  cutter 
can  be  secured,  for  use  in  cutting-off  or  screw-cutting,  etc. 
In  another  type  of  tool-holder  a  long  piece  of  steel  can  be 
placed  in  a  groove  in  the  holder,  see  Fig.  26,  and  clamped 
by  the  pressure  of  the  screw  against  a  clamping  piece.  The 
section  at  A  is  taken  to  show  the  action  of  the  screw  on  this 
clamping  piece;  that  at  B  shows  how  the  little  feather  or 
"nib"  standing  up  from  it  engages  in  a  groove  in  the  holder 
and  prevents  the  clamping  piece  from  falling  out.  The  top 
of  the  cutter  may  have  a  slope  to  the  left  or  right,  as  shown 
at  A  and  B  in  the  first  case,  and  C  in  the  second,  to  provide 
the  rake  for  feeding  in  one  or  the  other  direction.  Or  a 
strictly  square  section  D  can  be  utilized  for  threading,  round- 
nose  roughing,  or  other  purposes  where  top  side-rake  is  not 
wanted.  Double  holders  are  manufactured  on  the  same  princi- 
ple, the  grooves  lying  on  each  side  of  the  shank,  and  the 
cutters  being  adjusted  relatively  for  depth,  to  rough  and 
finish,  or  to  turn  two  diameters. 

The  utilization  of  a  special  deep  section  of  steel  is  more 
common  in  some  of  the  swivel-bolt  types  of  flxed-top-rake 
holders  to  be  considered  later,  and  in  cutting-off  holders,  but 
there  are  examples  to  be  met  with  in  simple  holders  with  a 
set-screw  fastening,  as  shown  in  Fig.  27,  for  example,  which 
shows  a  tool-holder  made  by  Charles  Taylor,  Ltd.,  Birming- 
ham, England.  One  type  of  holder  has  the  cutter  brought  out 
to  the  side  so  that  it  can  lie  beside  the  rest  and  avoid  any 
overhang  at  the  front,  such  as  is  necessary  when  the  cutter 
lies  in  line  with  the  shank.  This  holder  may  also  be  used 
close  up  to  a  large  shoulder,  and  the  cutter  can  be  put  In  or 
removed  from  the  side. 

Although  a  lateral  clamping  action  is  used  in  a  good  many 
holders  for  cutting-off,  which  will  be  considered  later,  it  is 
not  a  method  that  is  employed  to  any  considerable  degree  for 
round  or  square-section  cutters  of  the  fixed-top-rake  style.  A 
few  examples,  however,  are  made,  such  as  that  shown  at  A 
in  Fig.  28,  where  the  transverse  bolt  has  a  hole  in  its  head 
to  receive  the  cutter,  which  is  held  at  the  proper  angle  by  a 
stop-pin  B  driven  into  the  shank.  At  C  the  head  of  the  bolt 
is  also  slotted,  but  the  cutter  fits  flush  into  a  groove  in  the 
shank  and  so  is  supported  in  a  better  fashion  than  the  type 
of  clamp  illustrated  at  A;  and  this  holder  is  not  so  liable  to 
chatter.  A  holder  manufactured  by  Clarke,  Cluley  &  Co., 
Coventry,  England,  embodies  a  special  feature  in  the  way  of 
two  vertical  adjusting  screws,  see  Fig.  29,  tapped  into  lugs. 
A  screw  comes  underneath  the  tool,  regardless  of  which  side 
of  the  shank  it  stands  on,  and  the  height  of  the  cutting  edge 
can  be  thus  modified  with  ease.  The  cutter  (of  round  sec- 
tion) is  gripped  between  the  head  of  the  bolt  and  a  sleeve, 
and  by  taking  off  the  nut  and  reversing  the  bolt  and  sleeve 
to  point  in  the  other  direction,  the  cutter  may  lie  on  the 
other  side  of  the  shank,  so  that  work  can  be  done  close  up  to 
a  shoulder  in  either  direction.  The  cutters  are  double-ended, 
being  ground  similarly  at  each  end,  or  differently,  according 
to  requirements. 

There  are  a  few  examples  of  fixed-top-rake  holders  which 
have  no  clamping  action  for  the  cutter  apart  from  the  press- 
ure of  the  toolpost  or  clamps  of  the  slide-rest.  The  holder 
assumes  the  form  of  a  rectangular  bar  with  a  sloping  groove, 
and  is  sawed  at  one  side  to  give  sufficient  spring.  The  clamp 
used  in  conjunction  with  the  Carr  combination  holder  (made 
by  Henry  G.  Thompson  &  Son  Co.,  New  Haven,  Conn.) 
shown  in  Fig.  30  is  representative  of  this  kind  of  holder,  but 
differs  in  being  tightened  by  the  screws  of  the  special  holder. 
Sometimes  when  the  slide-rest  clamp  screws  are  employed  for 
binding  the  cutter,  the  holder  is  made  in  halves,  tongued  with 
transverse  tongues  to  prevent  slipping,  such  as  are  shown  at 
A  in  Fig.  31,  or  with  a  top  fitted  over  the  base  and  attached 
loosely  with  a  rivet,  as  shown  at  B  in  the  same  illustration. 

This  idea  is  excellent  from  the  point  of  view  of  completely 
surrounding  the  cutter  with  the  metal  of  the  holder,  thus  sup- 
porting it  and  preventing  chatter  or  vibration.  Several  types 
of  holders  are  built  on  this  principle,  and  other  things  being 
equal,   they   should   be   superior   to   open-sided   holders   where 


only  the  local  pressure  of  a  bolt  head  or  heads,  or  a  narrow 
clamp  is  adopted.  On  the  other  hand,  the  open-side  holder 
possesses  the  advantage  that  the  blade  may  be  brought  close 
up  to  a  shoulder. 

Certain  holders  which  bind  the  blade  by  a  vertical  action 
are  assisted  in  this  mode  of  gripping  by  the  pressure  of  the 
toolpost  screw,  and  sometimes  the  small  screws  in  the  holder 
are  merely  utilized  to  bind  the  blade  lightly  when  the  holder 
is  not  in  use,  or  while  grinding  is  being  done.  Fig.  52  shows 
a  spring  type  of  holder  with  screws  near  the  ends,  the  cutter 
having  a  bevel  on  the  lower  edge  to  draw  it  toward  the 
holder. 

Fixed-top-rake  Holders  w^ith  Swivel  Action 

We  now  have  to  consider  that  class  of  fixed-top-rake  tool- 
holders  which  has  a  swivel  movement.  This  constitutes  a 
numerous  group  and  includes  the  employment  of  round, 
square,  and  special  sections  of  steel.  A  swivel  bolt  is  the  es- 
sential element  in  most  cases,  and  it  is  either  slotted  to  take 
the  cutter  direct,  or  subsidiary  fittings  are  incorporated. 
Sometimes  the  cutter  stands  centrally  with  the  axis  of  the 
bolt  and  sometimes  it  is  to  one  side,  the  former  being  the  case 
in  the  majority  of  designs.  The  swivel-bolt  holders  are  used 
in  American  shops  to  a  very  limited  extent,  as  compared  with 
their  popularity  in  Europe,  and  this  fact  is  probably  ex- 
plained by  the  difference  in  height  of  the  slide-rests.  The 
European  rest  permits  of  a  good  deal  of  drop  to  the  cutter 
in  relation  to  the  height  of  the  shank,  and  this  gives  room 
in  the  vertical  direction  for  the  employment  of  a  swivel 
bolt  fitting  of  generous  proportions,  still  bringing  the  cutter 
clear  of  the  shank.  With  the  American  rest,  the  available 
depth  is  more  restricted,  and  it  is  necessary  to  cut  into  the 
body  of  the  holder  to  let  the  cutters  pass.  This  is  illustrated 
in  Fig.  32;  the  holder  head  has  three  apertures,  a  wide  one 
at  the  front  and  lesser  ones  at  each  side,  corresponding  to  the 
straightforward,  and  the  right-  and  left-hand  positions,  and 
the  bolt  through  which  the  cutter  passes  is  swiveled  accord- 
ingly.    Either  round  or  square  cutters  are  utilized. 

The  tool-holder  which  was  invented  by  Babbage  contained 
the  essential  principle  of  a  great  many  swivel  holders  that 
have  since  been  evolved.  A  vast  number  of  these  have  been 
patented  during  the  past  fifty  or  sixty  years  but  have  never 
found  favor,  either  because  of  the  weakness  of  their  construc- 
tion or  because  the  parts  are  too  elaborate  and  so  cost  too 
much  to  make  and  fit,  while  as  good  results  are  obtained  with 
cheaper,  simpler  and  more  durable  types.  One  special  fault 
in  many  tool-holders  was  dependence  upon  a  weak  bolt,  yoke 
or  overhanging  member  which  would  spring  under  the  press- 
ure of  a  fair  cut.  Another  fact  is  that  certain  holders 
which  are  highly  convenient,  because  of  their  adaptability  to 
varied  conditions  of  turning,  answer  very  well  for  light  work, 
but  fail  when  applied  to  heavier  turning.  Discretion  must 
therefore  be  observed  in  the  selection  of  a  holder,  and  it  is 
not  fair  to  condemn  the  principle  of  a  holder  because  it  does 
not  give  good  results  on  heavy  work.  The  early  Babbage 
holder,  just  alluded  to,  is  shown  in  Fig.  33.  It  had  a  drop 
shape  of  shank,  which  by  the  way,  was  a  gunmetal  casting. 
This  shape  is  the  reverse  of  the  forms  commonly  used  today, 
i.  c.  with  an  overhanging  head  into  which  the  swivel  bolt  fits, 
and  from  which  it  is  suspended.  The  central  bolt  was  slotted 
to  receive  the  cutter,  which  was  gripped  between  two  circu- 
lar washers,  having  inclined  faces  standing  at  an  angle  of 
27  degrees,  and  matched  together  by  dowel  pins.  The  action 
of  tightening  the  nut  after  setting  the  cutter  to  the  angle 
desired  drew  the  washers  together  firmly.  Fig.  34  shows 
another  rather  early  design  of  holder,  but  this  one  has  the 
overhanging  head  and  a  slotted  bolt  which  draws  the  cutter 
up  against  two  locations  on  the  shank.  This  kind  of  con- 
tact does  not  give  such  a  powerful  grip  as  is  desirable,  and 
the  cutter  may  slip.  A  firmer  grip,  without  the  necessity  for 
screwing  the  nut  up  excessively  tight,  may  be  obtained  by 
the  employment  of  a  circular  collar  which  is  slotted  out  to 
partly  embrace  the  tool.  The  prototype  of  this  design  is  illus- 
trated by  Fig.  35,  and  has  been  made  by  Smith  &  Coventry 
for  many  years.  This  is  a  holder  which  is  in  extensive  use. 
A  V-section  of  steel  is  used,  and  the  points  are  ground  to 
various    shapes,    a    few    examples   being   shown    at    .1.      The 
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Fig.  30      The  Form  of  Clamp  and  Cutter 
used  on  the  C»rr  Tool-holder. 


Fig   as.     The  Use  of  Adjusting  Screws  to  support 
Cutter  on  Either  Side  of  Shank 


3° 
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Fig.  31  ■     Tool-holder  in  which  Cutter  ia  clamped  by 
PreBSure  of  Toolposl— A  Interlocked  Holder.  B  Holder 
with  Pivoted  Cap  Piece. 


Fig.  32.     Swivel  Bolt   Tool-holder  with 
Three  Available  Settings  of  Cutter. 


Fig.  34.     A  Simple  Swivel   Bolt  Type  of  Tool  holder 


'--''Fig.  36.     Smith  &  Coventry   Swivel  Tool-holders— 
Different  Forms  of  Cutters  A  which  may  be  used; 
acd  Cutter  Gage  B. 
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Fig.  37-     Swivel  Tool-bolder   with  Cutter 
held  to  the  Side  of  the  Bolt. 


Fig.  38.     Swivel  Tool-holder  with  Cutter  adapted  for 
working  Right  or  Left-hand.     ^______ 


Pig,  36.     Swivel  Tool-holder 

provided  with  Separate  Screw 

for  clamjlng  tbe  Cutter. 


V 


fig  -12.     The  Woodbridge  Tool-holder  and  Cross-sectional  View     y^ 
of  Holder  showing  Cutter  In  Inclined  Position. 
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Fig-  40,     T,R.  Almond  Tool-holdei 

::— : ;...      ,  v_.^ ..i,  with  S-wlvel  Bolt  for  mating 

PJg.  38      swivel  Tool-holder  with  ^^,^^^^  Settings,  and  Different 

B«volvable  Bushing  to  clamp  Cutter.  Cross-sectlons  of  Steel 

from  which  Cutters  are  made. 


Fig.  44.     A  Light  Type  of  Tool-holder  for  handling  Small  Work. 


L._.J 

Fig.  41.     Sections  of  Cutter  steel 
used  with  or  without  Cap  Clamps 


Fig.  45      Armstrong  Offset  Tool-holde 
of  the  Side  Tool  Typ«. 


Pig.  43.     Simple  Type  of  Tool-holder  using  Cutters  ofV-sectlon 
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Fig  47      Tool-holder  for  Radius  Cutter 


Fig  4B.     Another  Tool-holder  for  Radius  Cut 
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rig  01      Tool-bolder  in  which  the  Cutt« 
clamped  by  iha  Toolpoai  acr«w. 


ri*  «e      simple  Form  of  Bw 


Fig    60.     Tool  holder  with  Bead  of 
Kel  Bolt  Tool-holdar.      OlamplBB  Bolt  not.  bed  to  clamp 


Fig.  88.     Tool-holder  with  Elastic  Body  for 

.  arrylna  »  Cutting  off  Tool  „^^ 
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second  cutter  from  the  bottom  has  side  top-rake  ground  on 
its  surface.  The  angle-gage  employed  when  grinding  vari- 
ous standard  shapes  is  shown  at  B.  A  special  swiveling  de- 
sign of  this  holder  is  used  for  screw-cutting,  and  will  be  il- 
lustrated  later. 

Fig.  36  represents  a  holder  having  a  supplementary  device, 
the  object  of  which  is  to  retain  the  bolt  in  the  angular 
position  to  which  it  has  been  set,  irrespective  of  whether  the 
cutter  is  in  place  or  not.  This  permits  the  cutter  to  be  with- 
drawn for  sharpening  or  changed  without  changing  the  angle 
at  which  it  stands  in  relation  to  the  work.  The  nut  which 
tightens  the  hollow  bolt  has  a  left-hand  thread,  and  the  cutter 
is  secured  by  the  set-screw  forcing  down  the  slotted  plug. 
Another  variation  of  design  is  illustrated  by  Fig.  37;  here 
the  bolt  is  not  slotted,  but  is  of  smaller  diameter,  and  the 
cutter  is  clamped  between  a  groove  in  its  head,  and  a  groove 
in  a  collar  above.  The  collar  fits  into  a  tapered  socket  in 
the  holder,  to  obtain  a  tighter  hold  without  excessive  screw- 
ing down  of  the  nut.  There  is  no  particular  advantage  in  this 
method,  and  it  is  not  employed  to  nearly  the  extent  of  the 
central  grip  devices  hitherto  shown.  Rogers-McGown,  of 
Manchester,  England,  make  a  rather  interesting  type  of 
holder,  differing  from  common  practice  in  regard  to  the  sec- 
tion of  cutter  and  the  arrangement  of  the  clamping  bolt.  In- 
stead of  setting  the  bolt  vertically,  it  is  inclined  at  a  right 
angle  to  the  axis  of  the  cutter.  Fig.  3S,  so  that  by  swiveling 
the  bolt  around,  the  other  end  of  the  cutter  is  presented 
properly  for  turning.  The  side  top-rake,  imparted  to  the  sec- 
tion in  rolling,  then  points  correctly  for  feeding  to  the  right 
or  left,  according  to  which  end  is  turned  to  the  front. 

When  a  cutter  of  round  section  is  gripped  by  a  suitable 
form  of  clamp,  side  top-rake  can  be  produced  by  twisting  it, 
as  previously  mentioned;  but  if  a  cutter  of  square  or 
rectangular  section  is  used,  this  adjustment  cannot  be  made. 
A  device  which  produces  the  same  result  is  that  of  enclosing 
the  rectangular  cutter  in  a  bushing,  split  on  one  side  to 
enable  the  pressure  of  the  collars,  see  Fig.  39,  to  tighten  it 
upon  the  cutter.  This  arrangement  is  also  of  use  when 
screw-cutting  has  to  be  done  and  the  nose  of  the  cutter  must 
be  tilted  to  fit  in  the  groove  of  the  thread.  Two  or  three 
types  of  holders  are  made  for  American  toolposts,  with  the 
cutter  usually  of  rectangular  section  and  clamped  between  a 
pair  of  washers  that  are  drawn  together  by  the  bolt.  The 
cutter  stands  out  to  one  side  and  is  capable  of  being  swiveled 
through  a  sufficient  portion  of  the  circle  to  meet  the  demands 
of  right-  and  left-hand  applications  to  the  work.  The  side  of 
the  cutter  is  open  to  the  work,  i.e.,  it  is  not  covered  by  any 
part  of  the  clamping  arrangement,  and  is  well  suited  for 
working  up  against  shoulders  and  into  corners.  The  design 
is,  however,  apt  to  be  weak  unless  means  are  provided  to  in- 
crease the  rigidity  of  the  holder,  and  to  resist  the  chances  of 
springing  downward  or  sideways.  The  holder  shown  in  Fig. 
40  is  made  by  the  T.  R.  Almond  Mfg.  Co.,  of  Ashburnham, 
Mass.,  and  its  design  combines  certain  interesting  features. 
The  head  is  not  simply  rounded,  but  has  an  octagonal  forma- 
tion, and  the  cutter  is  drawn  against  one  or  the  other  of  the 
five  faces  by  screwing  up  the  nut,  the  head  of  the  bolt,  and 
the  clamp  being  beveled  to  draw  in  the  cutter,  which  is  of 
rectangular  section  with  beveled  edges.  Five  different  radial 
settings  are  possible,  including  right-  and  left-hand  offset, 
right-  and  left-hand  side,  and  straight  across  the  front. 
Bushings  are  required  to  grip  square  and  round  cutters. 
Holders  without  Top  Rake 

The  third  group  of  tool-holders,  i.e.,  those  with  no  top  rake, 
constitute  a  numerous  class,  but  are  not  used  so  much  for 
ordinary  turning  as  for  operations  where  top  rake  is  either 
unnecessary  or  undesirable.  They  are  employed  for  turning 
brass  and  similar  materials,  but  the  greater  number  are 
found  among  the  side  tools,  the  cutting-off  tools,  and  the 
forming  tools.  As  with  the  previous  holders,  the  cutters  may 
be  set  permanently  straightforward,  or  to  the  right  or  left 
also  permanently;  or  a  swivel  action  may  be  provided.  It  is 
neither  good  practice  nor  economical  to  grind  the  nose  of  a 
cutter  held  horizontally  to  give  it  more  or  less  slope  for 
top  rake,  because  the  correct  idea  is  to  have  this  rake  em- 
bodied in  the  construction  of  the  holder.     A  sort  of  compro- 


mise is  made  in  some  cases  when  a  special  section  of  steel 
is  used  for  turning,  and  a  long  piece  of  it  is  laid  in  a  sup- 
porting block  and  clamped  down  by  the  toolpost.  A  smaller 
size  of  cross-section  of  steel  can  be  used  for  the  cutter  under 
such  conditions.  Three  examples  are  shown  in  Fig.  41.  An 
old  idea  in  connection  with  the  use  of  a  long  piece  of  steel 
was  to  hold  it  at  an  angle,  as  shown  in  the  section  A,  Fig. 
42,  thus  imitating  the  manner  in  which  the  hand-turner  holds 
a  common  graver.  The  Woodbridge  holder,  made  by  the 
Pratt  &  Whitney  Co.,  employs  a  similar  principle,  illustrated 
at  B  in  Fig.  42,  but  the  top  of  the  cutter  is  rolled  with  a 
bevel  to  give  a  side  top-rake  which  is  about  right  for  cast 
iron  and  steel. 

A  set-screw  fastening  for  a  cutter  is  shown  in  Fig.  43;  and 
a  light  holder  is  shown  in  Fig.  44  that  is  employed  on  the 
Hardinge  bench  lathes.  The  round  section  of  the  cutter  is 
convenient,  particularly  for  screw-cutting  where  it  is  con- 
venient to  be  able  to  twist  the  cutter  in  the  holder.  Side 
tools  without  top  rake  are  preferably  made  with  the  cutter 
exposed  at  one  side,  to  act  close  up  to  a  shoulder;  and  the 
cutter  is  generally  of  rectangular  section  with  beveled  edges, 
but  it  is  sometimes  widened  at  the  base  for  greater  strength, 
as  in  the  Armstrong  tool-holders.  Binding  is  effected  by  a 
bolt  which  comes  against  the  top  and  jams  the  cutter  into 
the  recess  in  the  holder,  which  in  the  case  of  the  straight- 
shank  tools  extends  the  whole  length,  but  in  the  off-set  side 
tools  only  for  the  distance  of  the  head  portion,  as  shown  by 
Fig.  45.  Side  top-rake  is  imparted  to  the  top  of  the  cutter 
for  a  short  distance  by  grinding.  In  some  designs  a  different 
method  of  clamping  is  followed.  Instead  of  the  lateral  bolt, 
as  in  the  last  example,  the  top  edge  of  the  cutter  is  beveled 
and  it  is  drawn  into  place  by  a  lip  on  the  clamp,  so  that  the 
downward  pressure  given  by  the  bolt  or  set-screw  produces  a 
good  locking  action.  Yet  another  device  is  that  of  splitting 
the  holder  and  squeezing  it  in  upon  the  cutter  with  a  set- 
screw,  or  one  or  two  bolts.  Such  a  method  is  employed  in 
the  Hill  holder,  made  in  straight  and  off-set  types  by  the 
Union  Caliper  Co.,  Orange,  Mass.,  two  views  of  an  off-set 
holder  being  shown  in  Fig.  46.  Profile  or  forming  tools  are 
a  class  without  top  rake,  and  are  simple  to  hold,  either  by  a 
bolt,  by  one  or  two  set-screws  or  by  the  grip  of  the  split  end 
of  the  holder.  These  methods  may  be  noted  in  Figs.  47  and 
48,  the  latter  showing  different  forms  of  radius  tools. 
Swivel-head  holders  are  not  used  very  much  for  tools  with- 
out top  rake.  Two  examples  are  shown,  however,  in  Figs. 
49  and  50,  the  first  of  which  uses  round-section  cutters, 
tightened  by  the  hole  in  the  bolt-head.  The  tool  shown  in 
Fig.  50  is  for  more  strenuous  duty,  and  is  provided  with 
means  of  locking  the  bolt  at  various  angles.  Two  prongs 
are  prolonged  from  the  shank,  which  engage  with  the  teeth 
on  the  head;  and  the  bolt  is  lifted  sufficiently  to  clear  these 
horns  and  again  dropped  into  position.  The  tail  of  the  cutter 
fits  into  a  slot  in  the  shank  when  set  straightforward,  and 
is  held  with  great  rigidity.  This  holder  is  made  by  the 
Selson  Engineering  Co.,  Ltd.,  of  London,  England. 
Cutting'-off  Holders 

Cutting-off  tool-holders  as  a  class  are  nearly  always  made 
without  top  rake  or  with  a  very  slight  amount;  and  this 
group  stands  somewhat  apart  from  those  already  considered. 
This  is  because  the  cutter  has  to  be  made  of  a  special  section 
on  account  of  its  thinness.  A  deep  section  is  generally  used, 
that  is  rolled  or  ground  tapered  from  top  to  bottom  and 
often  ground  tapering  from  front  to  back.  The  comparative 
weakness  of  the  blade  and  the  nature  of  the  operation  de- 
mand as  much  support  as  is  practicable,  in  order  to  avoid 
risk  of  breakages;  and  no  more  of  the  cutter  than  is  neces- 
sary should  be  allowed  to  project.  An  additional  precaution 
may  be  observed  in  some  holders  which  extend  underneath 
the  blade  for  a  short  distance,  this  thrusting  forward  of  the 
shank  being  carried  as  far  as  possible  without  interfering 
with  the  work.  Screws  or  bolts  are  utilized  for  binding  the 
blade,  but  there  is  one  exception  (see  Fig.  51)  in  which  the 
two  parts  of  the  holder  are  so  arranged  and  fitted  together 
that  the  pressure  of  the  toolpost  screw  compresses  them 
tightly  around  the  blade  so  that  no  other  clamping  device 
is  required. 
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THREE  ADAPTABLE  MILLING  FIXTURES 


DESIGNS    EMBODYING    FEATURES    WHICH    ABE    APPLICABLE    IN    A    VARIETY    OF    CASES 
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THE  milling  fixtures  described  in  this  article  are  used  in 
the  manufacture  of  textile  machinery,  and  work  with 
exceptional  rapidity  and  accuracy.  This  description  is 
presented  with  the  idea  that  the  same  principles  may  be  use- 
ful to  the  tool  designer  or  toolmaker  in  designing  fixtures  for 
the  production  of  similar  work  to  that  for  which  the  present 
tools  were  made.  The  first  fixture  is  employed  in  milling  a 
number  of  bearing  brackets  similar  to  those  which  are  shown 
in  Fig.  1.  The  shape  and  size  of  these  brackets  may,  how- 
ever, be  entirely  different  from  each  other,  but  all  of  them 
rest  on  a  shoulder  which  is  marked  by  dotted  lines.  It  is 
the  milling  of  these  shoulders  that  is  to  be  performed  by  the 
aid  of  the  fixture.  The  distance  A  from  the  shoulder  to  the 
center  of  the  bore  must  be  absolutely  the  same  for  each  set 
of  brackets,  as  they  are  fastened  on  the  same  machine  mem- 
ber and  are  employed  to  support  a  long  shaft.  The  bearings 
are  in  an  exposed  position  and  their  bore,  therefore,  should 
be  exactly  in  the  center  of  the  hub  for  the  sake  of  appear- 
ance. As  the  milling  of  the  shoulder  is  the  first  operation, 
the  brackets  being  entirely  unfinished — with  their  bores 
roughly  cored  and  sometimes  far  out  of  center — it  will  be 
readily  seen  that  it  is  difficult  to  obtain  the  preceding  re- 
quirements and  still  handle  the  work  rapidly  and  accurately. 
The  fixture,  however,  gives  entire  satisfaction  in  machining 
these  or  similar  bearings,  regardless  of  their  size  or  shape. 
This  fixture  consists  of  a  baseplate  C  in  which  is  milled  a 
long  finished  slot  extending  nearly  the  entire  length  of  the 
base.  A  number  of  screws  F  slide  in  this  slot,  being  pre- 
vented from  turning  by  means  of  flats  filed  on  their  heads 
and  fitting  in  an  enlargement  of  the  slot  provided  for  that 
purpose.  A  round  steel  plate  0.  the  shape  of  which  is  clearly 
shown  by  the  longitudinal  section  of  Fig.  2,  is  slipped  over 
each  screw  and  slides  along  with  it.  Each  screw  is  also  pro- 
vided with  a  steel  cover  plate  £  shaped  almost  like  the  bot- 
tom plate  a.     In  loading  the  fixture,  the  first  bracket  is  laid 
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with  its  hub  in  the  bottom  plate  and  squared  by  adjusting 
the  set-screw  provided  in  the  extension  D  for  that  purpose. 
The  cover  plate  E  is  then  put  on  and  drawn  down  by  a  nut 
and  washer.  The  shape  of  the  steel  plates  G  and  E  is  such 
that  they  force  the  bracket  into  a  position  that  brings  the 
center  of  its  hub  into  coincidence  with  the  center  of  the 
plates,  and  also  with  the  center  line  of  screw  F  and  the  slot. 
The  next  bracket  is  now  placed  on  the  following  screw,  and 
so  on  until  the  fixture  is  filled.  The  set-screw  in  the  ex- 
tension D.  opposite  the  one  used  to  square  the  first  bracket, 
is  then  screwed  against  the  last  bracket,  thus  squaring  ,aU 
others  against  the  first  one  and  holding  them  at  the  same 
time.  Suitable  adjusting  screws  H  are  set  to  suit  the  height 
of  the  brackets,  as  shown.  The  cutter  is  then  adjusted 
and  the  brackets  are  cut  absolutely  alike.     It  is  clear,  how- 


Fi^.    3.     Tb»    Htlling    Fixture    shown    m    DeUil    in    Fi(.    2 

ever,  that  this  fixture  will  suit  any  similar  bracket,  no 
matter  what  its  shape  or  size.  Since  the  screws  F  slide 
with  the  brackets,  they  may  be  set  to  suit  any  one  within 
the  limits  of  the  size  of  this  particular  fixture.  Fig.  3  shows 
the  fixture  in  operation  on  a  vertical  milling  machine. 

The  second  fixture  was  constructed  to  mill  the  brackets 
shown  in  Fig.  6.  Four  of  these  brackets — two  right-hand  and 
two  left-hand — go  on  one  machine  together,  and  it  is  of  the 
greatest  importance  that  the  dimension  /  as  well  as  tike 
dimension  ./  be  absolutely  alike  for  each  bracket.  Since 
these  brackets  have  to  be  replaced  very  frequently,  they  must 
be  milled  in  such  a  way  that  any  one  of  them  will  always 
take  the  place  of  a  similar  one  in  any  machine,  without  filing 
or  fitting.  It  is  also  very  essential  that  the  shoulder  which 
is  to  be  milled  by  the  aid  of  this  fixture  (marked  by  dotted 
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lines)  should  be  absolutely  square  with  the  center  line  of  the 
bracket.  Finally,  the  fixture  should  turn  out  the  work  as 
quickly  as  possible,  as  these  brackets  are  used  in  very  large 
quantities.  The  fixture.  Fig.  5,  consists  of  a  baseplate  K, 
guided  and  located  on  the  milling  machine  table  by  a  suit- 
able key  L.  Studs  M  and  N  fit  into  the  corresponding  holes 
in  the  brackets  to  be  milled,  thus  not  only  bringing  the  latter 
at  right  angles  to  the  cutting  line  of  the  miller,  but  also  hold- 
ing these  holes  in  an  absolutely  vertical  position.  The  set- 
ting of  the  cutter  to  finish  the  shoulder,  in  such  a  way  that 
its  distance  from  the  center  of  both  holes  is  correct,  is 
achieved  by  means  of  a  hardened  steel  gage  0.  A  "feeler 
blade"  0.002  inch  in  thickness,  may  just  be  inserted  between 
the  side  of  the  cutter  and  the  gage  to  bring  the  brackets  in 
the  proper  position  for  the  correct  cut.  The  same  "feeler 
blade"  inserted  between  the  teeth  at  the  circumference  of 
the  cutter  and  the  top  of  the  shoulder  provided  in  the  gage  0 
for  that  purpose,  will  also  determine  the  exact  depth  of  cut 
in  a  vertical  direction.  As  a  result,  the  cut  must  always  be 
exactly  the  same  in  all  respects.     The  gage  O  may  be  swung 


out  of  the  way  of  the  cutter  during  the  time  that  the  opera- 
tion is  in  progress.  The  work  can  be  set  up  in  and  taken 
out  of  the  fixture  very  rapidly  by  means  of  the  slotted  clamps 
P  which  are  provided  with  handles  to  facilitate  operating 
them.  Pins  which  are  filed  flat  to  fit  clamp  P,  prevent  the 
latter  from  turning  while  the  nut  is  being  tightened  down. 
Fig.  5  shows  clearly  how  these  pins  are  arranged.  This 
fixture  works  very  quickly  and  accurately  and  gives  satis- 
faction in  all  re- 

spects. 

The  third  fix- 
ture, which  is 
illustrated  in 
Figs.  7  to  10, 
inclusive,  was 
designed  to  mill 
the  narrow  sur- 
faces (marked 
by  dotted  lines) 
of  cams  similar 
to  those  shown 
in  Fig.  7.  These 
cams  are  made 
in  halves,  the 
two  halves 
being  fastened 
together  by  a 
single  flange.  It 
is  very  impor- 
tant that  the 
surfaces  milled 
in  this  fixture 
be  exactly 
square  with  the 
sides  of  the 
cams  which  are 
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Fig.    5.     Design   of   the   Fixture  for   milling  Work 


fastened  against  the  flange.  Since  the  halves  are  laid  against 
each  other  to  make  a  complete  cam,  any  deviation  from  the 
right  angle  would  produce  an  imperfect  joint.  For  the  same 
reason,  these  narrow  surfaces  must  be  milled  in  such  a  way 
that  they  are  the  same  distance  Q  from  the  center  of  the 
small  holes  by  means  of  which  the  cam  halves  are  fastened 
to  the  connecting  flange.  The  bolts  holding  the  two  halves 
of  the  cam  have  a  good  flt  in  the  holes  and  any  difference  in 
the  dimension  Q  would,  therefore,  make  it  impossible  to  put 
one  half  of  the  cam  on  the  flange  with  its  mate.  This  is  ab- 
solutely necessary,  however,  as  some  of  these  cam  halves  are 
worn  out  quickly  and  it  must  be  possible  to  replace  them 
without  unnecessary  work  or  delay.  The  surfaces  must  also 
be  properly  milled  in  relation  to  two  fixed  points  on  the  out- 
line of  the  cam,  which  is  not  yet  flnished  while  these  surfaces 
are  milled.  This  is  necessary  in  order  to  achieve  a  uniform 
finishing  cut  for  the  outline  of  all  cams  of  the  same  shape, 
which  will  greatly  assist  in  getting  the  outlines  of  these  cams 
as  nearly  alike  as  possible.  Finally,  the  fixture  should  be 
applicable  for  use  in  machining  all  shapes  and  sizes  of  cams 
within  its  range. 

The  fixture  constructed  to  secure  these  results  consists  of 
a  baseplate  R  with  two  projections  S  and  T  cast  integral 
with  it.  The  projection  8  is  provided  with  two  rib-like  ex- 
tensions, as  shown.  Two  hardened  steel  bars  U  are  securely 
held  to  the  projection  T,  extending  over  the  entire  length  of 
this  projection;  and  two  similar  but  stronger  bars  V  are  fitted 
into  suitable  slots  in  the  projection  8,  in  such  a  way  that 
they  are  exactly  opposite  the  bars  U.  The  bars  T,  however, 
are  loose  and  may  be  drawn  in  or  pushed  out  of  their  slots 

by  means  of 
four  hardened 
steel  screws  W 
which  are 
screwed  into  the 
bars  through 
holes  provided 
in  projection  S 
for  that  pur- 
pose. Two  other 
pins  X  fastened 
to  each  bar  V, 
are  equipped 
with  suitable 
springs  which 
tend  to  draw 
the  bars  into 
the  slots.  The 
screws  IV'  are 
operated  by  four 
hardened  steel 
cams  Y.  these 
cams  being  fast- 
ened to  two 
shafts  Z  which 
are  supported 
by  the  two  rib- 
like     extensions 
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of  the  projection  8.  The  motion  is  given  to  these  shafts  by- 
two  steel  gears  o,  one  of  which  is  provided  with  a  steel  rod  g 
serving  as  a  handle.  The  upper  shaft  Z  has  a  ratchet  b 
fastened  to  it,  into  which  a  suitable  pawl  c  works.  The  latter 
is  operated  by  a  spring,  which  presses  a  small  pin  against  a 
flat  portion  of  the  stud  about  which  pawl  c  revolves.  A  screw 
holder  d  is  held  to  each  side  of  the  jig  in  such  a  way  that  it 
may  be  easily  and  quickly  exchanged.  Each  of  these  holders 
is  provided  with  five  hardened  set-screws,  the  center  distance 
of  which  is  equal  to  the  thickness  of  the  cams  to  be  milled. 
A  pin  e  which  fits  into  a  suitable  hole  drilled  through  pro- 
jection T  and  partly  into  S  as  shown,  may  be  easily  removed 
and  replaced  by  means  of  a  knurled  knob  /. 
To  use  the  jig,  five  cams  of  the  same  kind  are  set  up  In  It 


Detail    of 


80  that  pin  e  goes  through  the  holes  in  the  cams  which,  of 
course,  are  the  same  size  for  all  cams.  The  cams  are  now 
adjusted  properly  as  regards  their  outline  by  means  of  the 
set-screws  in  the  members  d.  This,  however,  has  only  to  be 
done  for  the  first  set  of  cams  to  be  milled.  Any  other  set 
of  the  same  shape  will,  thereafter,  be  automatically  located 
In  the  correct  position.  It  may  be  well  to  mention  at  thU 
point,  that  it  is  advisable  to  provide  a  special  screw  holder 
d  for  each  different  shape  of  cam  to  be  milled.  Fig.  8  shows 
ram  B  In   the  fixture,  with  an  extra  screw  holder  d  suitable 


for  its  size  and  shape.  By  providing  suitable  screw  holders, 
the  fixture  may  be  changed  ready  for  milling  another  kind 
of  cam  in  a  few  seconds.  After  the  cams  are  located,  the 
lever  g  is  moved  over.  Thus,  the  four  cams  Y  are  revolved, 
pushing  in  the  screws  W  and,  consequently,  moving  the  bars 
T  against  the  cams.  The  latter  are  pressed  against  the  fixed 
bars  U  at  the  opposite  side.  Since  the  bars  U  are  exactly  at 
right  angles  to  the  center  line  of  pin  e  as  well  as  to  the  mill- 


ing machine  table,  and  since  the  cams  Y  may  be  adjusted 
in  such  a  way  as  to  insure  a  suflScient  and  equal  pressure  at 
four  points  of  the  cam  surface,  it  is  clear  that  the  narrow 
"jointing"  surfaces  must  be  absolutely  square  with  the  sides 
of  the  cams.  The  depth  of  the  cut  is  adjusted  by  inserting  a 
0.002  inch  "feeler  blade"  between  the  cutter  and  the  gage  h 
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which  is  located  above  the  steel  bar  V.  Thus  the  distance  Q 
between  the  center  line  of  pin  e  (or  the  hole  in  the  cam)  and 
the  surface  to  be  milled  will  always  be  accurate  and  exactly 
the  same  for  all  cams,  thus  making  it  feasible  to  exchange 
any  cam-half  with  any  other  one  without  the  slightest 
trouble. 

The  ratchet  and  pawl  are  provided  to  prevent  the  gears 
and  cams  y  from  losing  their  firm  grasp  of  the  bars  and  cams 
due  to  vibration  during  the  process  of  milling.  In  the  il- 
lustration of  the  fixture  Fig.  10,  the  pin  r  has  been  removed 
and  one  of  the  cams  is  drawn  out  to  show  its  construction 
more  clearly.  The  quick  action  of  the  cams  Y  in  connection 
with  the  action  of  the  springs  on  the  studs  X  enables  the 
work  to  be  clamped  or  released  by  a  single  movement,  and 
the  pressure  exerted  to  hold  the  work  may  be  adjusted  at 
will  by  means  of  cams  Y.  This  fixture  has  been  found  to 
give  excellent  results  and  can  be  recommended  for  any  work 
of  <«,  similar  nature. 

*     *     * 

DOUBLE-HEAD  AUTOMATIC  FOR  FINISH- 
ING  ROLLER  BEARING  ROLLERS 

The  special  double-head  model  B  automatic  screw  machine 
illustrated  in  Fig.  1  was  developed  by  the  Cleveland  Auto- 
matic Machine  Co.,  Cleveland,  Ohio,  for  use  in  finishing  roller 
bearing  rollers  and  similar  parts  of  the  form  shown  in  Fig. 
2.  The  machine  has  a  capacity  for  work  up  to  1 1/16  inch  in 
diameter  by  7%  inches  long  and  is  used  for  crowning,  bevel- 
ing or  facing  the  ends  of  work,  finishing  both  ends  to  exactly 
the  required  length  at  a  single  operation.  To  do  this,  it  means 
that  the  end  A"  must  be  finished  without  leaving  a  burr  since 
it  is  held  in  the  spindle  L  after  being  separated  from  the  bar. 
The  piece  M  is  also  finished  in  this  manner.  Referring  to  the 
illustration  of  the  machine,  it  will  be  seen  that  the  spindle  .1 
is  driven  by  shaft  B,  the  power  being  transmitted  from  the 
main  spindle  C  by  gears.  The  spindle  head  D  slides  on  the 
elevating  block  E,  and  the  shaft  B  is  provided  with  splines 
to  allow  the  driving  gear  to  slide  with  the  head  D. 

The  operation  of  the  machine  is  as  follows:  The  stock  is 
fed  through  the  main  spindle  C  until  it  strikes  the  adjustable 
stop  F,  which  passes  through  the  spindle  A.  The  spindle 
head  D  is  then  moved  forward  by  means  of  a  cam  on  the 
drum  G  until  the  spindle  A  is  close  to  the  spindle  C,  allowing 
the  necessary  clearance  for  the  forming  and  cutting-off  tools. 
After  the  spindle  head  has  moved  forward,  the  chuck  in  the 
spindle  C  closes,  through  the  action  of  the  regular  cams  on 
the  drum  H,  after  which  the  chuck  in  the  spindle  A  is  closed 
by  means  of  a  cam  on  the  drum  G.  The  cut-off  tool,  which  is 
carried  on  the  rear  slide,  then  advances  to  the  work  at  the 
same  time  that  the  front  slide  advances  to  bring  the  forming 
tool  into  operation  to  bevel  or  crown  the  ends  of  the  work. 
After  the  work  has  been  separated  from  the  bar,  the  chuck  in 
the  spindle  A  is  opened  through  the  action  of  a  cam  on  the 
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Fig.    1.     Cleveland    Double-head    Model    B    Automatic    for    finishing 
Roller  Bearing  Rollers 


drum  G,  and  the  spindle  head  B  is  moved  back  by  a  cam  on 
the  drum  G.  The  work  is  ejected  from  the  clutch  by  means 
of  the  adjustable  stop  F  which  also  acts  as  an  ejector. 
*  *  * 
COMPOSITIONS  OF  ALLOYS 
On  account  of  that  peculiar  property  possessed  by  metal 
alloys,  as  compared  with  chemical  compounds,  which  permits 
one  to  vary  the  percentages  of  the  constituent  metals  within 
certain  limits  without  appreciably  changing  the  character- 
istics of  the  alloy,  there  are  a  great  many  different  specifica- 
tions for  alloys  known  by  the  same  name.  Heiice,  if  one  com- 
pares the  composition  of  alloys  having  the  same  name  as 
given  in  a  number  of  different  handbooks,  one  will  find  wide 
variations,  yet  each  of  these  compositions  undoubtedly  gives 
practically  as  good  results  as  another.  There  is  no  stand- 
ard for  the  composition  of  many  alloys  known  by  distinctive 
names.  The  proportions  of  the  ingredients  have  been  varied 
by  some  manufacturers  to  suit  certain  requirements,  although 
the  original  name  has  been  retained.  Hence,  when  two 
authorities  differ  as  to  the  composition  of  a  common  alloy, 
both  compositions  may  be  satisfactory.  German  silver,  for 
example,  is  probably  made  to  almost  as  many  different 
formulas  as  there  are  manufacturers,  yet  all  obtain  good  re- 
sults from  the  alloy. 

HIGHER  SPEEDS  FOR  THE  LINESHAFT 
In  many  factories,  the  lineshafts  run  too  slowly,  and  conse- 
quently most  of  the  machines  provided  with  cone  drives  are 
so  speeded  that  the  slowest  speeds  obtainable  on  the  machine 
are  seldom  or  never  used.  A  Connecticut  manufacturer  of 
machine  products  has  set  a  good  example  by  speeding  his 
lineshafts  so  that  the  slowest  speeds  that  can  be  obtained  on 
any  machine  are  the  slowest  that  ever  will  be  required. 
Whenever  he  belts  up  a  new  machine,  he  considers  what  is 
the  slowest  speed  that  will  ever  be  required  for  that  machine, 
and  then  fixes  the  sizes  of  the  pulleys  on  the  countershaft  so 
that  this  pre-determined  speed  is  the  slowest  that  can  be  ob- 
tained. The  natural  tendency  for  the  workmen,  then,  will  be 
to  use  higher  cone  speeds  than  are  common  and  more  use  Is 
made  of  the  back  gears.  The  general  effect  has  been  to  use 
higher  speeds  on  all  work  from  the  lowest  turning  speed  to 
the  highest  filing  speed. 
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STANDARD   TWIST   DRILL  DESIGN 

The  lead  of  the  flute,  the  lip  angle  and  the  angle  of  the 
point  of  twist  drills  have  remained  practically  unchanged 
for  the  last  forty  or  fifty  years.  But  a  new  development  has 
recently  been  made  by  a  twist  drill  maker  in  changing  the 
angle  of  lead  of  the  flute.  Several  advantages  are  claimed 
for  the  new  type  of  drill,  but  the  fact  that  the  present  form 
has  been  accepted  for  so  many  years  prompts  some  con- 
servative users  to  ask  the  reason  for  the  change. 

Is  there  any  assurance,  based  upon  practical  tests,  car- 
ried out  with  scientific  precision,  that  twist  drills  are  made  of 
a  form  most  advantageous  tor  the  rapid  removal  of  metal? 
Why  should  the  point  angle  be  59  degrees?  Why  is  a  lead 
angle  of  20  or  25  or  35  degrees  superior  or  inferior  to  some 
other  angle?  What  thickness  of  web  is  most  advantageous 
to  strike  a  favorable  balance  between  cutting  quality  and 
strength?  What  increase  in  the  thickness  of  web  toward  the 
shank  is  justifiable  in  order  to  insure  reasonable  strength? 

Because  twist  drills  have  been  made  in  a  certain  way  for 
the  past  few  decades,  is  no  reason  why  this  way  is  the  right 
way.  Where  is  the  investigator  who  can  answer  the  ques- 
tions propounded  for  the  benefit  of  the  practical  efficiency 
expert?  Do  we  now  use  25  per  cent  or  any  per  cent  more 
power  than  would  be  necessary  to  remove  the  same  amount 
of  metal  by  a  drill  If  it  were  differently  designed? 

There  is  an  awakening. to  the  fact  that  established  methods 
are  not  necessarily  the  best  or  the  right  methods,  simply  be- 
cause they  are  established.  The  methods  in  all  walks  of 
human  activity  were  never  so  severely  questioned  as  today. 
and  not  the  least  In  engineering  and  machine  shop  practice. 
•     •     • 

MECHANICAL  EFFICIENCY 

A  machine  la  a  device  for  utilizing  power  In  doing  useful 
work,  and  is  efflclent  to  the  degree  that  the  power  Is  made 
useful.  I'ower  Is  lost  by  the  frictlonal  resistance  of  shaft-s, 
bearings,  g««rs,  belts,  chains  and  other  nieons  of  power  trans- 
mlMtion.  If  every  shaft  and  other  moving  part  were  made 
frictlonless,  the  efHclency  of  the  mechanism  would  be  prac- 
tically one  hundred  per  cent;  that  Is.  all  the  power  put  Into 
the  machine  would  be  utilized  in  doing  the  work  desired. 
Of  course  this  Is  Impossible  of  realization,  but  more  and  more 
l8  being  done  to  eliminate  frictlonal  losses  by  using  Kill  and 
roller  benrlngs  and,   what  la   fully  as   important,  by   perfect- 


ing plain  bearings.  A  "perfect"  plain  bearing  is  one  in 
which  the  oil  film  is  never  broken  down  under  load,  and  in 
which  the^e  is  no  metallic  contact  of  the  shaft  and  bearing 
.'ihell.     Such  a  bearing  will  run   indefinitely  without  wear. 

The  efficiency  of  an  unbroken  oil  film  is  strikingly  demon- 
strated in  high-grade  worm-gearing.  Common  worm-gears, 
as  ordinarily  designed  and  cut,  are  notoriously  inefficient,  but 
a  worm-gear  of  the  Hindley  type  may  be  made  to  develop  ef- 
ficiency as  high  as  97  per  cent,  or  more,  when  there  is  an 
unbroken  oil  film  between  the  worm  and  worm-wheel  teeth. 
Rubbing  action  then  meets  no  resistance  due  to  interlocking 
of  metallic  surfaces  in  contact.  High-grade  machine  work, 
ground  teeth  and  perfect  alignment,  are  conditions  necessary 
to  insure  an  unbroken  film,  high  efficiency  and  long  wear;  but 
they  are  well  worth  the  cost. 

MACHINE  DESIGN  TO  SUIT  OPERATORS 
When  a  machine  designer  or  machine  builder  complains  of 
the  stupidity  or  ignorance  of  machine  operators  who  do  not 
appreciate  the  delicate  nature  of  his  machine,  and  hence  do 
not  obtain  satisfactory  results,  he  is  really  pronouncing  a 
severe  criticism  of  his  own  work.  The  tendency  today  is 
to  do  away  with  highly  skilled  machine  operators,  and  replace 
them  by  men  of  comparatively  little  training.  The  manu- 
facturer must  meet  this  condition,  difficult  as  it  sometimes 
may  be,  and  instead  of  complaining  about  the  impossibility 
of  success  with  a  certain  type  of  machine,  because  it  is  so 
intricate  or  delicate  that  it  cannot  be  handled  by  cheap  help, 
he  should  devote  all  his  energy  toward  being  able  to  claim, 
as  many  a  maker  of  special  automatic  machinery  justly  may, 
that  a  man  of  average  intelligence,  who  has  never  seen  the 
machine  before,  can  be  taught  to  operate  it  in  an  hour  or  two. 
There  is  no  use  complaining  about  the  lack  of  skill  in  oper- 
ators. The  designer  and  maker  of  machine  tools  must  recog- 
nize lack  of  skill  as  a  condition  to  be  met.  The  more  success- 
fully his  machine  fulfills  the  requirement  of  being  "fool- 
proof," the  more  secure  is  its  commercial  success.  The  tend- 
ency is  to  avoid  intricate  and  delicate  machinery  under  pres- 
ent manufacturing  conditions.  Adjustments  must  be  simply 
obtained  and  positive.  The  troubles  in  operation  must  be  re- 
duced to  a  minimum,  and  the  method  of  overcoming  unavoid- 
able difficulties  must  be  made  as  easily  understood  as  possi- 
ble. The  time  to  consider  the  ignorance  of  the  operator  is 
when  the  design  is  on  the  drafting-board;  don't  complain 
about  it  after  the  machine  is  on  the  market,  and  won't  sell. 

CHEMISTRY  IN  ENGINEERING 
Mechanical  engineering  has  made  great  strides  in  a  few 
decades.  The  engineer  points  with  pride  to  the  automobile, 
the  flying  machine,  the  gas  producer,  the  modern  locomotive, 
and  numerous  other  developments  that  are  the  result  of  his 
inventive  ability  and  skill;  and  because  the  mechanical  en- 
gineer generally  is  directly  engaged  in  the  production  of  the 
final  and  visible  result — the  machine  or  the  device — he  is 
often  considered  as  the  man  wholly  responsible  for  the  great 
advance  made.  The  engineer,  however,  has  created  these 
new  developments  out  of  materials  superior  to  those  available 
in  the  past:  and  these  materials  have  been  made  possible  by 
the  chemist  rather  than  by  the  mechanic.  The  remarkable 
(|ualities  of  alloy  steels,  for  example,  have  been  of  greater 
value  In  the  development  of  the  automobile  than  any  other 
factor,  the  gasoline  engine  excepted.  The  development  of  the 
aeroplane  Is  largely  due  to  the  high  tensile  strength,  light- 
weight aluminum  alloys  of  recent  years;  but  these  alloys 
have  been  perfected  by  the  chemist  in  his  laboratory.  High- 
speed steel  was  accidentally  discovered  by  a  mechanical  en- 
gineer; but  the  final  development  of  this  product  was  the 
work  of  the  metallurgical  chemist.  In  many  industries 
we  find  the  chemical  research  laboratory  an  Indispensable 
adjunct  in  the  solution  of  what  to  many  seems  to  be  a  purely 
mechanical  problem.  In  the  manufacture  of  grinding  wheels, 
for  example,  chemistry  Is  the  science  that  stands  behiUil  the 
best  practice.  The  chemist  has  done  more  valuable  service 
In  the  development  of  mechanical  engineering  than  Is  gener- 
ally acknowledged. 
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ENGINEERING   SOCIETY   DISCONTENT 

It  is  not  improbalble  that  some  of  the  questions  agitating 
the  American  Society  of  Mechanical  Engineers  at  the  pres- 
ent time  are  based  upon  an  underlying  cause  which  affects 
voluntary  associations  generally,  and  which  is  sometimes  not 
as  fully  recognized  as  it  should  be. 

When  a  new  professional  society  is  organized,  all  its 
members  are  thereby  enjoying  a  new  experience.  Those  who 
have  attained  mature  age  are  likely  still  to  be  youthful  In 
feelings  and  in  ambitions,  else  they  would  not  take  part  in 
the  new  society.  They  are  forming  new  acquaintances  and 
are  having  experiences  pleasing  to  them.  The  more  youth- 
ful members  have  in  addition  the  enthusiasm  of  youth.  The 
affairs  of  the  society  under  such  conditions  are  bound  to  go 
well,  and  practically  everybody  who  participates  in  it  will 
approve  of  what  is  being  done  and  the  way  in  -s^hich  it  is 
being  done.  But  if  this  society  is  successful  the  very  fact 
of  its  success  introduces  some  elements  which  may  tend 
toward  discord.  A  growth  to  larger  membership  usually 
requires  a  different  manner  of  handling  the  business  of  the 
society.  The  methods  that  would  do  for  a  small  member- 
ship will  often  not  do  at  all  for  a  larger  membership.  The 
"one-man  control"  which  will  often  do  admirably  for  the 
small  society  is  usually  impossible  for  the  larger,  and  things 
in   general  must   undergo   the   changes  incident  to  growth. 

After  a  while  when  the  apparently  necessary  changes  have 
been  made,  no  matter  how  prosperous  the  society  may  be  as 
shown  by  its  increase  of  membership  and  the  increased 
prestige  it  may  have  attained,  there  will  be  those  who  will 
be  dissatisfied.  Everything  that  is  different  from  what  it 
was  in  the  old  days  will  be  unsatisfactory  to  them;  the 
secretary  is  not  as  glad  to  see  them  as  the  old  secretary 
was;  when  they  go  to  the  ofiice  they  are  met  by  strange 
faces;  they  do  not  find  the  old  tables  and  the  old  chairs  in 
the  accustomed  places,  and  do  not  feel  at  home;  the  papers 
presented  to  the  society  seem  to  them  less  meritorious  than 
in  the  old  days;  the  social  functions  do  not  suit  them  as 
well,  and  in  short  pretty  much  everything  is  wrong.  They 
imagine  that  if  they  could  be  put  back  to  the  earlier  days 
they  would  enjoy  things  as  they  were  in  the  old  way.  But 
in  this  they  are  almost  certainly  mistaken,  for  they  forget 
the  chief  element  of  enjoyment  in  such  matters,  and  that  is 
youth  and  enthusiasm.  A  large  part  of  the  halo  that  hangs 
around  the  older  days  comes  from  the  same  cause  as  the 
high  regard  in  which  "mother's  pies"  are  held;  in  both  it  is 
a  case  of  youthful  appetite  and  enthusiasm. 

Every  organization  which  is  successful  enough  to  hold  its 
members  throughout  their  active  lives  is  bound,  as  it 
grows  older,  to  have  a  certain  proportion  of  its  membership 
who  will  be  dissatisfied  with  the  way  things  are  going, 
thinking  that  the  dissatisfaction  is  due  to  wrong  methods, 
whereas,  as  a  matter  of  fact,  it  is  due  to  the  hardening  of 
arteries,  and  to  the  same  influences  which  generally  cause 
those  who  are  advanced  in  years  to  lose  their  interest  in 
contemporary  things  and  to  imagine  that  all  the  older  things 
were  better.  As  societies  grow  older  the  number  of  old  men 
in  them  increases,  and  comparatively  few  of  the  aged  are 
able  to  recognize  that  the  present-day  ideas  and  methods  may 
possibly  be  better  tban  the  older. 
*     *     * 

In  a  recent  report  of  the  industrial  commission  of  Wis- 
consin, it  is  shown  that  over  70  per  cent  of  all  the  injuries 
to  workmen  caused  by  chips,  nails  and  other  small  flying  ob- 
jects affect  the  eyes.  Out  of  a  total  of  346  cases  reported, 
thirty-two  men  lost  the  sight  of  one  of  their  eyes  entirely,  217 
had  their  eyes  injured,  seventy-five  suffered  from  lacerations, 
seven  from  impaired  sight  and  fifteen  from  bruises.  The 
causes  of  these  injuries  were  as  follows:  hit  by  chips,  283; 
by  nails,  fourteen;  by  stone  from  blasts,  three;  by  other 
small  objects,  forty-two.  The  report  further  states  that  of  the 
70  per  cent  of  eye  accidents,  it  is  safe  to  say  that  fully  three- 
quarters  of  the  eye  injuries  could  have  been  avoided  by  the 
wearing  of  goggles.  Within  the  past  year,  many  Wisconsin 
plants  have  adopted  the  use  of  goggles,  and  as  a  result  eye 
injuries  have  been  almost  entirely  eliminated. 
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INTERCHANGEABILITY 

BY  J.  P.  BROPHY' 

The  word  "interchange- 
ability"  is  used  by  almost 
everyone  in  the  manufactur- 
ing business  without  really 
considering  seriously  what  it 
means.  It  seems  to  be  about 
as  natural  to  use  this  word  as 
it  is  to  breathe,  but  let  us 
consider  its  actual  meaning. 
According  to  the  dictionary, 
when  you  use  this  word  in 
connection  with  machinery  of 
any  kind,  it  means  that  every 
piece  of  a  given  machine  will 
fit  all  other  machines  of  the 
same  size  and  kind.  Inter- 
changeability  means  that  any 
part  can  be  taken  from  one  position  on  one  machine-  and 
placed  in  the  same  position  on  another,  and  will  fit  with- 
out the  slightest  alteration.  How  many  are  there  engaged  in 
manufacturing  enterprises  today  who  can  truthfully  apply  the 
word  interchangeable  to  their  product? 

If  a  machine  tool  is  fitted  up  as  closely  as  it  should  be, 
which  means  that  there  will  be  only  a  slight  tolerance  in  all 
directions,  no  matter  how  many  of  such  machine  tools  are 
manufactured,  one  must  be  an  exact  duplicate  of  the  other 
as  far  as  the  working  parts  are  concerned.  Possibly  there 
are  a  few  manufacturers  in  this  world  making  something 
from  steel,  iron  or  metal  of  any  kind,  who  can  honestly  claim 
interchangeability,  but  we  believe  they  are  exceptionally  rare. 
To  live  up  to  the  true  meaning  of  this  word  requires  the  best 
kind  of  ability  in  the  manufacturing  business.  All  drawings 
must  be  made  with  the  view  of  avoiding,  as  far  as  possible, 
shapes  that  are  either  difficult  or  almost  impossible  to  ma- 
chine. The  design  of  tool  equipments,  from  the  simplest  cut- 
ting tool  or  fixture  to  the  most  elaborate  that  may  be  neces- 
sary, should  be  given  fully  as  much  consideration  as  the  ma- 
chine you  are  about  to  manufacture  if  you  are  going  to  at- 
tempt interchangeability,  and  the  greatest  care  must  be  taken 
in  your  factory  from  the  time  the  material  arrives  in  the 
plant  until  the  finished  machine  is  tested. 

For  the  purpose  of  this  article  we  will  assume  that  the 
machine  to  be  manufactured  is  a  lathe.  The  planer  or  mill- 
ing machine  that  produces  the  flat  surface  must  be  first- 
class;  and  the  cutting  tools  used  must  also  be  of  the  best 
quality  and  kept  in  good  condition.  In  setting  up  the  work, 
care  must  be  taken  to  avoid  straining  the  castings  in  a  way 
that  will  cause  them  to  spring  when  the  clamps  are  loosened, 
as  the  necessity  for  such  hand  operations  as  fitting,  scraping 
or  filing  after  the  machine  work  is  finished  must  be  avoided 
because  they  destroy  interchangeability.  Accurate  surface 
plates  for  testing  the  flat  surfaces  are  a  necessity,  and  the 
same  is  true  of  ring  and  plug  gages,  the  free  use  of  mi- 
crometers, and  drawings  marked  in  decimals.  In  other 
words,  leave  no  guessing  to  be  done  by  your  foreman  or 
mechanics.  Don't  allow  the  words  "good  enough"  to  be  made 
use  of.     If  you  do,  goodbye  duplication. 

When  holes  are  bored,  the  sizes  must  be  kept  exact  to 
gage,  allowing  the  necessary  tolerance  called  for  in  the  draw- 
ings. Hubs  and  projections  of  any  kind,  in  a  piece  that  has 
a  hole  in  it,  must  be  machined  exactly  true  with  relation  to 
some  fixed  point.  If  the  part  goes  to  the  milling  machine, 
great  care  must  be  exercised  to  set  it  up  the  same  as  for  the 
previous  lot,  and  extreme  care  must  be  taken  to  make  abso- 
lutely sure  that  the  tools  are  kept  in  first-class  condition,  for 
the  reason  that  the  slightest  wear  in  milling  cutters  or  cut- 
ting tools  of  any  description  will  change  the  height  of  the 
surface  being  machined.  If  the  parts  are  hardened  and 
ground,  just  as  much  care  must  be  taken  to  be  sure  that  the 
grinding  is  properly  done. 

In  interchanging  different  parts  on  a  machine  of  any  kind, 
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it  should  never  be  necessary  to  fit  a  part  where  it  belongs  to 
see  whether  it  is  right.  All  parts  should  be  manufactured  in 
the  necessary  quantities  and  with  the  right  kind  of  fixturee 
of  all  descriptions,  so  that  it  any  particular  parts  of  a  ma- 
chine are  being  manufactured  in  advance  of  immediate  needs, 
they  can  be  laid  aside  finished  and  ready  to  be  assembled, 
knowing  that  they  will  fit  properly  without  the  slightest 
trouble  on  the  part  of  the  vise  or  floor  hands.  From  this  ex- 
planation It  will  be  seen  that  the  word  interchangeability 
means  a  great  deal  more  than  the  average  man  realizes. 

In  the  manufacturing  business  we  all  know  that  even  on 
drill  presses,  which  some  people  seem  to  consider  the 
cheapest  tools  in  the  plant,  the  fixtures  of  all  kinds  must 
be  examined  occasionally  to  be  positively  sure  of  maintain- 
ing their  accuracy;  and  the  same  is  true  of  the  tables 
of  the  machines  themselves  in  relation  to  the  spindle. 
Legs  that  are  either  attached  to  the  Jigs  or  form  an  integral 
part  of  the  jig  body  wear  more  or  less  through  constant  con- 
tact with  the  tables  of  drill  presses,  and  this  source  of  inac- 
curacy must  be  looked  after.  Bushings  that  guide  the  drills 
wear  considerably  from  constant  use,  which  means  that  the 
holes  may  be  a  few  thousandths  off  in  various  directions,  and 
unless  new  bushings  are  provided,  this  will  seriously  inter- 
fere with  interchangeability.  All  other  jigs  used  for  all  pur- 
poses require  the  same  constant  attention.  Wherever  possi- 
ble, all  tapped  holes  should  be  tapped  on  a  machine  and  not 
by  hand.  The  results  of  hand  tapping  are  far  from  accurate 
when  judged  by  the  standards  of  first-class  work.  All  tools 
used  in  a  plant  should  be  examined  very  carefully  when  re- 
turned to  the  tool-room,  to  he  absolutely  sure  that  they  are 
not  worn  beyond  the  actual  limits  of  tolerance,  and  to  see 
that  they  are  not  bent  or  parts  abused  in  any  way,  before 
they  are  handed  out  to  the  next  man  who  uses  them. 

After  all  is  said  and  done,  with  the  greatest  care  exercised 
in  the  best  plants  in  the  country,  and  no  matter  how  much 
skill  may  be  used  in  manufacturing,  each  individual  piece 
actually  has  to  be  tested  with  gages  in  order  to  be  positively 
sure  of  exact  duplication,  for  the  reason  that  human  nature 
continually  errs  and  we  are  often  under  the  impression 
that  we  are  doing  a  thing  just  right,  whereas  something  is 
going  wrong  and  we  are  not  aware  of  it.  For  instance,  a 
workman  may  get  it  into  his  head  that  the  job  is  "good 
enough"  and  not  call  it  to  the  attention  of  the  head  of  the 
department  in  which  he  is  employed.  It  is  easier  to  attain 
Interchangeability  in  cheap  machinery  than  in  first-class 
tools.  Reapers,  mowers,  steam  pumps,  engines,  and  various 
other  articles  manufactured  in  great  .  quantities  can  come 
nearer  to  actual  interchangeability  because  the  limits  of  toler- 
ance are  much  greater  than  could  be  allowed  in  the  manu- 
facture of  machine  tools  or  very  accurate  machinery. 

The  summary  of  the  whole  matter  is  this— that  it  pays, 
regardless  of  the  expenditure  required  for  good  machinery 
and  tools,  to  make  the  greatest  effort  to  produce  parts  that 
are  as  nearly  as  possible  duplicates  of  each  other.  The  less 
hand  work  on  the  parts  after  they  are  machined,  the  more 
accurate  the  job,  the  consequence  of  which  is  better  satisfac- 
tion and  less  expense  in  assembling  the  product.  Finally, 
there  la  the  great  gratification  of  being  able  to  ship  a  part  to 
a  customer  a  hundred  miles  away  without  much  fear  of  Its  not 
fitting;  and  of  being  sure  that  If  It  doesn't  fit  a  small  amount 
of  hand  work  will  suffice.  By  way  of  conclusion  It  may  be 
said  that  exact  duplication  of  the  parts  produced  In  any  shop 
means  that  the  heads  of  departments  must  be  thoroughly  ef- 
flclent,  because  nothing  hut  the  best  possible  organization,  all 
the  way  from  the  ca.itlngclcaner  to  the  shipping  room,  can 
bring  about  the  desirrd  result  of  being  able  to  truthfully  say. 
"We  claim  Interchangenbility  for  our  product." 

What  ta  stated  to  be  the  largest  chain  drive  in  existence 
Is  Installed  In  a  hydroelectric  power  plant  on  the  Snak* 
River,  ropperflold,  Oregon  This  plant  ron.slsts  of  n  3600 
kilowatt  generator,  opfrated  by  two  wnterwheel  unil,<<.  The 
.ipoed  of  the  wnterwheels  Is  147  revolutions  per  minute  and 
each  of  the  wheels  Is  connected  to  the  generAtor  by  four 
Mors*  chains,  each  21  Inches  wide,  with  sprockets  of  two 
Inch  pitch  and  shaft  centers  10  feet  apart. 


BALANCING   PRODUCTION   WITH   SALES 

BY  C    W    THATEK* 

One  of  the  dangers  in  a  factory  manufacturing  a  large 
variefy  of  products  is  the  possibility  of  accumulating  too 
much  stock,  thus  tying  up  working  capital  and  reducing  the 
turn-over,  which  has  a  very  marked  effect  on  the  profits  of 
the  business.  Only  recently  an  automobile  company  was 
forced  to  wind  up  its  affairs,  though  it  was  solvent,  and 
examination  showed  over  $1,000,000  tied  up  in  stock  parts. 
About  a  year  ago  an  engineer  was  called  into  another  fac- 
tory where  nearly  a  hundred  different  machines  are  made  aad 
carried  in  stock.  From  an  examination  of  the  balance  sheet 
for  the  previous  year  he  suspected  that  there  was  consider- 
able danger  of  overstocking.  The  first  step  in  analyzing  con- 
ditions was  to  obtain  an  estimate  of  sales.  The  sales  manager 
was  called  Into  a  conference  and  asked  to  give  a  fairly  opti- 
mistic estimate  of  the  probable  sale  of  each  kind  of  machine 
for  the  ensuing  year.  Statistics  had  been  gathered  before  the 
meeting,  .showing  the  sales  of  each  kind  of  machine  over  a 
period  of  ten  years,  and  graphic  charts  had  been  made  to 
emphasize  the  tendencies  in  sales.  This  information,  which 
the  sales  manager  should  always  have  had  at  hand,  proved  of 
the  greatest  assistance  in  checking  up  his  estimates. 

The  sales  manager  considered  each  machine  and  gave  an 
estimate  of  the  probable  sales  for  the  ensuing  year;  and  this 
figure  w^as  then  analyzed  by  the  engineer  from  the  statistics. 
In  a  number  of  cases  it  was  shown  that  the  sales  manager's 
estimate  was  too  large  and  that  he  was  not  aware  of  the 
dropping  off  in  sales.  He  made  note  of  these  things  and 
promised  to  take  them  up  with  various  salesmen.  In  other 
cases  the  sales  had  increased  and  he  increased  his  estimate 
after  reviewing  the  sales  statistics.  The  next  step  was  to 
call  for  an  inventory  of  finished  stock,  machines  in  process, 
and  parts  on  hand.  The  estimating  department  was  then 
asked  to  compute  the  labor  cost  to  complete  the  machines  in 
process.  These  estimates  served  to  show  roughly  the  amount 
of  labor  required  to  complete  the  machines  in  process.  A 
comparison  of  the  year's  requirement  for  sales,  the  finished 
stock  on  hand  and  machines  in  process  brought  out  the  startl- 
ing fact  that  by  the  addition  of  labor  to  work  in  process  to 
a  value  equal  to  four  weeks'  payroll,  there  would  be  enough 
machines  to  fill  the  estimated  sales  for  the  next  nine  months. 

Analysis  also  brought  out  the  fact  that  the  finished  stock 
on  hand  of  one  or  two  types  was  sufficient  to  last  several 
years.  Only  in  one  or  two  cases,  where  the  machines  were 
small  and  inexpensive,  wa6  it  found  that  the  stock  was  too 
low,  but  these  machines  could  be  produced  so  quickly  and  at 
such  a  small  labor  cost,  that  they  did  not  serve  to  compensate 
for  even  a  small  part  of  the  other  stock.  The  simple  manner 
in  which  these  facts  had  been  brought  out  made  the  manage- 
ment wonder  why  they  had  not  discovered  the  conditions  be- 
fore, and  they  immediately  asked  the  engineer  to  devise  a 
method  which  would  prevent  a  similar  occurrence  in  the 
future.  A  clerk  in  the  sales  department  was  assigned  the 
duty  of  graphically  recording  the  sales  of  each  kind  of  ma- 
chine on  a  separate  sheet.  Another  "graph"  curve  on  each 
sheet  shows  the  number  of  machines  In  process,  while  a 
third  shows  the  machines  in  process,  plus  the  machines  in 
stock,  minus  the  machines  on  order.  A  quick  review  of 
these  sheets  now^  Informs  the  sales  manager  at  all  times  as 
to  the  sale  of  each  kind  of  machine.  It  would  be  Impossible 
now  to  surprise  him  by  the  statement  that  one  machine  is 
not  selling  well  or  that  another  machine  Is  coming  Into  de- 
mand. He  can  see  the  tendency  and  forecast  the  probable 
sale  of  each  kind  of  machine.  Where  the  tendency  appears 
to  be  downward  and  in  his  judgment  It  should  be  upward, 
he  Is  quickly  informed  and  can  take  the  matter  up  with 
his  salesmen.  Other  records  have  been  devised  to  supple- 
ment this  particular  one  and  the  whole  scheme  Is  used  by  the 
planning  department  to  balance  production  and  keep  the  In- 
vestment In  raw  materials,  work  In  process,  and  finished  ma- 
chines at  the  lowest  point  consistent  with  the  prompt  de- 
livery and  service  that  the  sales  policy  demands. 

*  Adilrvsii:     8T0   South    SI..    RoaUndllf.    Bwlon.    Miu. 
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TURNING,   GASHING  AND  HOBBING 
WORM-WHEELS 

BY  N.  I.  MOSHER* 

It  is  the  purpose  of  this  article  to  illustrate  and  describe 
the  method  of  turning,  gashing,  and  bobbing  worm-wheels 
which  is  employed  in  the  Machinery  Division  Shop  of  the 
United  States  Navy  Yard,  Boston,  Mass.  Pig.  1  shows  a  steel 
worm  of  2^2  inches  lead,  which  meshes  with  two  worm-wheels 


Fig.   1.     Two  Worm-wheels  to  be  Turned,   Gashed  and  Hobhed 

with  27  and  12  teeth,  respectively.  Fig.  2  shows  the  method 
of  turning  the  throat  of  the  worm-wheel  on  a  boring  mill, 
using  a  special  radius  tool  which  can  be  adjusted  and  clamped 
to  any  radius  commonly  found  in  worm  gearing.  Fig.  4 
shows  the  method  of  gashing  the  teeth  in  a  Gould  &  Eberhardt 
universal  gear  cutter.  It  was  found  that  this  operation  would 
remove  the  stock  more  rapidly  than  was  possible  by  cutting 
the  entire  tooth  with  the  hob;  but  care  must  be  taken  not  to 
cut  so  deeply  that  the  hob  will  not  cut  out  the  full  tooth. 

Fig.  3  shows  the  inserted  tooth  hob  keyed  to  a  heavy  arbor 
and  mounted  on  the  centers  of  a  4S-inch  triple  gear  Putnam 
lathe.     This  illustration  shows  the  toolpost  removed  from  the 


Fig.    2,     Turning   up   Blank   with    Special   Radius   Tool 

lathe  and  the  gear  bobbing  attachment  mounted  on  the  tool- 
post  base.  The  attachment  is  made  up  as  follows:  A  base 
casting  is  secured  to  the  toolpost  sea  tand  a  round  table  re- 
volves freely  on  this  casting.  An  index  gear  with  200  teeth 
is  secured  to  the  revolving  table  on  which  is  carried  the  worm 
gear  to  be  bobbed,  distance  pieces  being  used  to  raise  or 
lower  the  work  to  line  it  up  properly  with  the  axis  of  the 
arbor.  The  worm-wheel  shown  in  Fig.  3  has  27  teeth,  and 
the  gearing  necessary  to  cut  this  wheel  consists  of  a  28-tooth 


Fig.     3.     Hohbing    27-tooth    Worm-wheel 

bevel  gear  on  the  arbor  engaging  a  54-tooth  gear  on  the  slid- 
ing shaft  at  right  angles  to  the  arbor;  secured  to  this  shaft 
there  is  a  16-tooth  bevel  gear  engaging  a  28-tooth  gear  on  the 
short  vertical  shaft;  and  the  vertical  shaft  carries  a  25-tooth 
spur  gear  which  meshes  with  the  200-tooth  gear  on  the  table. 
This  gearing  provides  a  ratio  of  27  to  1  between  the  arbor 
and  the  gear  to  be  bobbed,  as  shown  by  the  following 
calculation : 

Driven         200  X  28  X  54       27 


25  X  16  X  28 


Driver 
This  outfit  has 
been  found  very 
rigid  and  power- 
ful, and  the  actual 
time  required  to 
hob  the  teeth  to 
the  proper  depth 
was  approximate- 
ly one  hour.  Fig. 
5  shows  the  same 
attachment  that 
is  illustrated  in 
Fig.  3  mounted 
on  another  lathe 
and  provided  with 
different  indexing 
gears,  and  a  cone 
fixture  supporting 
a  small  worm- 
wheel  of  12  teeth 
which  is  being 
generated  by  the 
same  hob  that 
was  used  for  the 
27-tooth  wheel.  It 
will  be  seen  from 
Fig.  1  that  this  small  wheel  has  a  quadruple  thread  cut  in 
its  bore.  This  unusual  combination  of  worm  and  worm- 
wheels  is  part  of  a  navy  supply  ship's  steam  steering  gear. 


Gashing   27-tooth   Worm-wheel   o 
Eberhardt    Gear-cutting    Machu 


Gould 


St.,   winter   Hill.    Mass. 


Fig.    6.     Robbing   12.tooth   Worm-wheel 
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A    COLLECTION    OF    QUICK-ACTING    AND    EQUALIZING    JIG    CLAMPING    DEVICES 
BY   OEORQE  M.  MEYNCKEt 

his  work  by  tightening  one  nut  than  the  usual  three,  and 
aside  from  the  saving  of  time,  he  is  expending  less  energy 
and  works  to  better  advantage  to  himself  and  his  employer. 
It  Is  usually  necessary  to  equalize  pressure  In  a  Jig  before 
applying  the  clamping  pressure.  When  equalizing  and  clamp- 
ing mechanisms  are  both  effected  by  a  single  operation,  the 
danger  of  clamping  before  equalizing  the  pressure  can  be 
eliminated.     Many  object  to   the  term   "fool-proof,"  but  the 


Tig.    I 


pie  Way  of  clamping  a  Bushing  for  Drilling 


WITH  the  universal  realization  of  the  advantages  of  in- 
terchangeable production,  jig  and  fixture  designs  are 
receiving  greater  and  greater  attention,  and  as  a 
result,  high-grade  fixtures  are  built  for  quantities  that  a 
few  years  ago  would  have  been  deemed  insufficient  to  war- 
rant so  great  an  outlay  In  tool  equipment.  No  single  item 
influences  the  production  rate  to  as  great  an  extent  as  the 


Tig,   2.     VBiog   «    Qaarter-turo    Knob    for    clamping    Work 

design  of  Jigs  and  flxtures.  The  saving  of  a  few  seconds 
clamping  time  means  an  increased  production  that  offsets 
a  high  first  cost.    It  Is  much  easier  for  an  operator  to  clamp 

•  For  previous  articles  on  clamping  and  locating  ili-vlcrs  used  In  Jigs  and 
niturea  see  -Jig  and  Flituro  I>e»lgn,"  March,  1»1,',;  ••('Inraplng  Work  In 
.'•'■"  "««■"''"•  lOlS;  and  "Jlg«  and  Fixture*."  April,  May.  June  and 
July,     1906.      .See.alao    Uaciiim:bi'8     Heferencc    Hook    .No.    41.     ■Jigs    and 


4.     Simple   Means  for  drawing 
Work    down    firmly    onto 
Locating   Pins 


Fig.    5.     Another    Example    of    Clamps 

for  drawing  Work  down  firmly 

onto    Locating    Pins 


amount  of  work  spoiled  or  sprung  by  careless  clamping 
justifies  care  in  designing  jigs  and  fixtures  that  are  at  least 
"error-proof"  in  this  respect. 

The  mechanisms  here  described  are  selected  for  their  sug- 
gestive value,  and  only  as  much  of  the  fixture  is  shown  as  is 
absolutely  necessary.    Great  care  should  be  used  in  selecting 


WORK  ^— N 


rig.    I.     lleuij   as«d    for   oUmplsg  Bushing    wh> 
Tuias  la  LMgth 


Fig.    6.     T7P«    of    Doablfr.moTemeQt    damp 

the   mechanism   desired,   so   that   It   meets   the   clamping   or 
equalizing  conditions  of  the  work  in  hand. 

As  an  example  in  the  choice  of  clamping  mechanism,  con- 
sider the  piece  A,  Fig.  1.  It  is  required  to  drill  the  hole  B. 
A  simple  way  of  clamping  this  piece  Is  lllustrnted  In  Fig.  1, 
using  a  hexagon  nut  and  washer.  The  time  required  for  run- 
ning on  and  off  the  hexagon  nut  Is  avoided  In  the  design 
shown    In   Fig    2.  using  a   quarter-turn   knob.     Stud  B  has  a 
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flat  milled  on  both  sides 
of  its  threaded  portion. 
The  slot  in  knob  A  slides 
on  over  this  flat  and  a 
quarter  turn  clamps  the 
work.  If  the  variation 
in  the  length  of  the  work 
is  not  too  great,  this 
makes  a  rapid  clamping 
arrangement. 

Fig.  3  shows  another 
means  of  clamping  the 
same  piece,  in  which,  the 
variation  in  length  of 
the  work  and  the  time  re- 
quired for  turning  the 
knob  to  match  the  flat 
on  the  stud  has  been 
eliminated.  The  slotted 
washer  A  and  knob  B 
are  dropped  over  stud  C; 
washer  A  is  held  against 
knob  B,  which  can  then 
be  screwed  up  as  freely 
as  a  solid  knob.  This 
can  be  used  for  a  variety 
of  bushings  of  various 
lengths,  the  stud  C  being 
made  to  suit  the  longest 
piece  of  work. 

Clamps  that  have  a 
tendency  to  draw  the 
work  down  firmly  onto 
the  rest-pins  or  stops  are 
useful  in  all  classes  of 
fixtures.  Pig.  4  illus- 
trates a  simple  means  of 
accomplishing  this.  Care 
should  be  taken  to  see 
that  the  stop  is  pivoted 
above  the  point  A.  An- 
other and  more  rigid  de- 
vice is  illustrated  in  Fig. 

5.  The  plunger  A,  car- 
ried In  plunger  B,  is 
forced  down  against  the 
45-degree  side  of  stop  C, 
compressing  spring  D.  A 
fixture  that  clamps  two 
clamps  with  a  "down- 
and-in"  pressure  is  illus- 
trated in  Fig.  7.  Slides 
B  are  equalized  by  strap 
C  and  ball-and-socket 
washers  D  and  E.  This 
fixture  is  useful  for  mill- 
ing and  profiling,  as  the 
clamps  and  stops  are  be- 
low the  surface  of  the 
work.  Fig.  8  shows  two 
down-and-in  clamps  equal- 
ized for  holding  a  round 
piece  of  bored  work  for 
a  milling  operation. 
Lever  A  is  tapped  to  re- 
ceive screw  B.  and  the 
clamping  pressure  equal- 
izes with  lever  C  by 
means  of  rod  D.  Levers 
A  and  C  impart  a  down- 
and-in  pressure  to  plung- 
ers E.  This  fixture  can 
be  applied  to  flat  work. 

In  the  double  move- 
ment clamp  shown  in  Fig. 

6,  the  clamp  A  is  carried 


Fig-.    7.     Arrangement  for   clamping  Two   Clamps   with  a    "Down-and-in"    Pressure 


Fig.   8.     Fixture  having  Two  Equalizing   Clamps 


Fig.    9.     ISechanism  for  drawing  down  Both  Ends  of  Two  Pieces   by  a  Single  Nut 


by  the  hinge  B,  pivoted 
at  C.  Screw  E  gives 
clamp  A  a  down-and-in 
movement  by  means  of  a 
45-degree  taper  on  stud 
D.  The  stud  D  is  milled 
off  at  F  to  give  the  clamp 
sufficient  movement  to 
remove  the  work.  A 
mechanism  for  drawing 
down  both  ends  of  two 
pieces,  by  means  of  a 
single  nut,  is  illustrated 
In  Fig.  9.  Each  piece  is 
clamped  independently, 
thus  making  it  suitable 
for  use  on  rough  cast- 
ings or  forgings.  Rod 
A,  running  through  the 
fixture,  carries  ball-and- 
socket  washers  at  each 
end  and  draws  the  end 
clamps  B  and  C  together. 
These  clamps  are  given  a 
down-and-in  movement 
against  the  45-degree 
wedge  ends  of  rods  D 
and  E.  The  clamping 
thrust  against  rods  D 
and  E  Imparts  a  down- 
ward movement  to  the 
inner  clamps  G  and  H, 
pulling  the  work  down 
on  the  inner  rest-pins. 
The  clamps  are  returned 
by  means  of  plungers  K 
and  spring  J. 

The  fixture  Illustrated 
in  Fig.  10  shows  a 
method  of  drawing  down 
two  clamps  and  throw- 
ing the  work  against  the 
stop-pin  by  a  single 
clamping  operation. 
Tightening  nut  A  clamps 
down  clamp  C  and  pulls 
up  rod  B  against  the  45- 
degree  tapered  end  of  rod 
D,  giving  a  lateral  move- 
ment against  plunger  E. 
Plunger  E  is  carried  by 
the  floating,  stud  G.  On 
the  upper  end  of  stud  G 
is  a  15-degree  taper  that 
operates  against  plunger 
H.  Plunger  E  imparts, 
first,  an  upward  move- 
ment to  floating  stud  G. 
which,  in  turn,  forces  out 
plunger  H  and  throws 
the  work  against  stop- 
pin  J;  second,  a  down- 
ward pull  on  plunger  K. 
drawing  down  the  clamp 
L.  Thus  the  work  is 
thrown  against  the  stop- 
pins  before  the  final 
clamping  pressure  Is  ap- 
plied. Clamps  C  and  L 
are  held  up  by  spring 
plungers,  which  are  not 
shown. 

The  clamping  pressure 
on  eight  small  washers 
Is  equalized,  and  the 
washers  are  clamped  with 
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F;k     12.     CcnUr  CUmp  givinf  a  Downward   and  Outward  Thrust 
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Fig^.    14.     Small  Doable-movement   Clamping  Hecbaniam 


Fig,    16,     Equaltxinf    Clamping    Arrangement    luinc    &    Handvbeel 
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Fiff.    17.     Heavy  Milling  Fixture  with  Equalizing  Clamping  Device 

a  downd-and-in  movement  in  the  fixture  shown  in  Fig.  11. 
Rod  A  clamps  the  equalizers  B  and  C,  which  equalize  the 
pressure  against  D  and  E  on  one  side,  and  F  and  G  on  the 
other.  Clamps  D,  E,  F,  and  G  are  given  a  downward  pull  by 
four  plungers  H.  which  also  impart  a  downward  pull  on  the 
inner  clamps  J,  K,  L,  and  M.  The  clamps  are  bored  to  re- 
ceive the  washers,  and  are  returned  to  a  normal  position  by 
the  spring  plungers  A^. 

Fig.  12  illustrates  a  center  clamp  that  gives  a  downward 
and  outward  thrust  by  means  of  the  tapered  ends  of  plate  A, 
which  is  carried  by  plunger  B.  Plunger  G  wedges  down  the 
plunger  D  which  is  tapped  into  plunger  B.  Plungers  B  and 
D  are  held  up  by  a  spring  E.  A  small  pin  in  plunger  D  al- 
lows a  half  turn  of  plunger  B,  so  that  the  work  may  be  lifted 
out. 

In  the  fixture  illustrated  in  Fig.  15,  the  work  (two  clutch 
shells)  is  equalized  and  clamped  by  a  single  movement  of  the 
handwheel  B,  drawing  out  rod  C  against  the  collar  D.  The 
section  A-A  shows  how  this  collar  equalizes  its  thrust  with 
plungers  E  and  F.  The  collar  D  is  free  to  slip  to  either  side 
as  required  for  equalizing.  The  plungers  E  and  F  draw  in 
rods  G  and  H  through  the  medium  of  collars  K  and  J.  The 
strap  M  held  central  by  a  small  spring  and  plunger  equalizes 
the  pull  on  the  center  clamp.  All  clamps  are  made  to  clear 
the  work,  when  it  is  to  be  removed,  by  means  of  the  lever  L 
and  the  system  of  levers  shown  in  the  lower  view. 


Fig.     18.     Another    Double-movement    Clamping    Mechanism 

Figs.  14  and  18  illustrate  a  small  double-movement  clamp- 
ing mechanism  for  hand  milling  or  profiling  use.  In  Fig.  14 
the  clamping  pressure  against  clamp  .4.  also  pulls  out  plunger 
B,  throwing  up  plunger  C  and  throwing  the  work  against 
stop  E.  by  means  of  plunger  D.  Spring  plunger  O  is  used  to 
return  plunger  D.  In  Fig.  18,  the  pull  through  clamp  A  on 
plunger  B  throws  the  work  against  the  stop  C  by  means  of 
plungers  D  and  E. 

In  profiling  or  face  milling  fixtures,  clamps  on   top  of  the 


work  often  interfere  with  the  cutter.  Fig.  16  illustrates  a 
method  of  holding  this  class. of  work  by  means  of  a  flange  at 
the  bottom.  Clamp  A  is  operated  by  the  wing-nut  B  and  floats 
In  slots  to  allow  for  any  casting  variation,  and  for  hooking 
the  projection  on  the  clamp  over  the  flange.  The  piece  G  is 
thrown  over  after  the  clamp  is  hooked  over  the  flange.  Care 
must  be  taken  that  the  point  x  is  below  the  pivot  G. 

Fig.  17  illustrates  part  of  a  heavy  milling  fixture  for  clamp- 
ing up  against  the  stop-plate  A,  by  means  of  the  two  plungers 
B  and  C,  by  equalizing  with  the  plunger  D  and  sleeve  E  work- 
ing against  B  and  G  with  45-degree  wedge  cuts.  Projections 
on  the  work  often  prevent  the  use  of  plain  clamps.  Fig.  13 
shows  an  unusual,  but  efiicient,  clamp  that  meets  these 
conditions.  The  use  of  plungers  A  and  B  permit  the  clamp 
to  be  operated  from  the  rear  by  means  of  a  screw  C  and  knob 


Fig.    19.     Using  a   Roller  to  prevent  TTneqoal  Binding 
against  Locating  Fins 

D.  When  work  is  long  in  proportion  to  its  width  or  when  the 
locating  pins  must  be  placed  close  together,  as  in  the  piece 
illustrated  in  Fig.  19,  there  is  danger  of  "cocking"  or  bind- 
ing between  one  locating  pin  and  the  screw,  if  a  plain  screw 
is  used  to  throw  the  work  against  the  locating  pins.  The  use 
of  a  roller  instead  of  a  screw  prevents  this.  The  roller  A 
will  turn  until  the  work  strikes  both  stop-pins.  In  the  device 
illustrated,  B  and  C  are  the  fixed  locating  pins,  and  D  is  the 
clamp  screw  operating  the  sliding  plunger  G. 

Fig.  23  shows  the  locating  mechanism  for  a  milling  fixture 
in  which  two  pieces  are  located  by  two  plungers  each,  all  oper- 
ated by  a  single  clamping  operation.  Lever  A  draws  out 
plunger  B  and  throws  in  sleeve  C,  operating  the  plungers  D 
and  E.  Plungers  E  are  smaller  in  diameter  than  plungers  D 
and  permit  of  enough  lateral  movement  to  equalize  plungers 
G  through  the  auxiliary  plunger  H. 

Fig.  21  represents  a  milling  fixture  with  a  quick-release 
feature.     The  particular  work  illustrated  is  milling  a  flat  on 


Fig.    20.     Hechan 
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Fig.    21.     HiUing  Fixture  with  a  Quick-release  Feature 

a  small  bushing  made  on  the  screw  machine.  The 
bushings  are  held  on  the  pins  A  and  B  and  clamped 
■with  the  eccentric  handle  C,  which  draws  in  the 
hinged  leaf  D.  Details  of  the  quick-release  lever 
are  given. 

Fig.  22  illustrates  half  of  a  fixture  for  milling  a 
concave  surface  on  an  unusual  piece.  The  work  is 
clamped  against  the  pads  A  and  B  on  previously- 
milled  surfaces,  by  means  of  two  difterentially  oper- 
ated plungers  C  and  D.  similar  to  a  previously  de- 
scribed device.  To  prevent  springing  under  cut,  the 
work  is  backed  up  with  the  floating  plunger  E  on 
one  side  and  F  and  G  on  the  other.     The  plungers 


Considerable  saving  of  time  may  be  effected  by  the 
use  of  ejectors.  Fig.  25  is  an  example  of  the  use  of 
an  ejector.  Push-rod  .1  has  four  notches  milled  taper- 
ing on  one  end.  The  pins  B  are  bored  and  slotted  to 
receive  the  rods  C.  These  rods  are  operated  by  the 
wedge  cuts  in  push-rod  A.  The  four  pieces  of  work 
are  ejected  by  pushing  in  rod  A. 

An  element  that  has  lately  entered  into  shop  equip- 
ment, and  which  must  be  constantly  kept  in  mind  by 
the  tool  designer,  is  the  safety-first  movement.  A 
milling  cutter  cannot  be  completely  guarded  and  still 
perform  its  operation  as  a  milling  cutter.  In  work 
on  Lincoln-type  millers  or  on  straddle-mill  work 
the  return  table  movement  must  be  long  in  order  to 
eliminate  the  danger  of  the  operator's  striking  the 
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Fig.    22.     Fixture  for  milling  Concave  Surface,   provided   with 
Adjustable   Supports   under   HiUed   Surface 

are  operated  by  push-rods  H  and  J .  These  push-rods  are  hand 
operated  and  are  clamped  by  the  bushing  K  and  star  knob  L. 

Some  occasions  arise  in  which  the  45-degree  plungers  do 
not  permit  of  sufficient  clamping  movement.  The  mechaniam 
in  Fig.  20  was  designed  to  overcome  this  objection.  An 
unusually  large  movement  of  the  clamp  is  required  to  clamp 
directly  over  the  rest-pin.  Rod  A,  operated  by  screw  B,  Im- 
parts movement  to  both  plungers  C  and  D.  Plunger  C  pulls 
clamp  E  down,  and  plunger  D  pushes  up  on  clamp  E  through 
the  plunger  d.  The  wedge  angle  between  plungers  ('  and  D 
should  be  less  than  between  plungers  A  and  C  There  is  con- 
niderable  friction  In  this  mechanism. 

A  very  rigid  mechanism  for  clamping  at  three  points,  by 
means  of  one  screw,  is  shown  In  Fig.  24.  In  this  rase,  it  is 
Bhown  applied  tn  a  drill  jig,  but  It  is  rigid  enough  to  permit 
Its  use  In  heavy  fixtures.  In  these  cases,  the  clamping  pins 
become  rcst-plns  and  are  subject  to  the  thrust  of  the  cut. 
Screw  4  thrusts  against  equalizing  plunger  B.  The  details 
of  this  plunger  mechanism  are  Illustrated  In  the  engraving. 
Plunger  B  Is  of  smaller  diameter  than  the  drilled  hole  and 
rests  on  the  piece  C.  This  piece  Is  cut  from  a  rod  of  the  same 
diameter  as  the  hole,  and  Is  used  to  afford  a  flat  base  for 
plunger  B  to  rest  on  and  Insure  full  contact  of  the  w^edge  end 
Bgalnart  the  plungers  A)  and  K.  Plunger  «  Is  a  duplicate  of  B 
and  equalizes  the  plungers  V  and  H. 


cutters  when  unclamping  or  withdrawing  the  rear 
clamp.  The  necessity  of  the  extra  long  table  re- 
turn Is  done  away  with  in  the  straddle-milling 
fixture  illustrated  in  Fig.  26.  The  clamps  are  oper- 
ated entirely  from  the  front  of  the  fixture,  thus 
making  it  unnecessary  for  the  operator  to  reach  in 
near  the  cutters.  Clamps  A  and  B  are  operated  by 
the  handle  C  through  stud  ZJ.  rod  E  and  stud  F. 
The  clamps  are  withdrawn  by  lever  G,  which  is 
pivoted  on  stud  H.  and  operates  clamp  .1  by  means 
of  pin  J.  The  strap  K  is  connected  to  the  other  end 
of  lever  G  and  operates  the  rear  clamp  by  means 
of  the  pin  h. 

•     •     » 

Some  notion  of  the  demand  for  rifles  in  the  great 
European  war  may  be  gained  from  the  fact  that  it 
is  estimated  by  an  expert  that  by  July  1,  1916,  this 
country  will  be  manufacturing  rifles  for  military 
purposes  at  the  rate  of  30,000  a  day  or  over  9,000,000 
a  year.  It  is  also  estimated  that  this  country  will 
be  turning  out  rllle  cartridges  at  the  rate  of  25,000,- 
000  per  day. 
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TEACHING  SHOP  WORK 

Of  recent  years,  the  principle  tliat  sliop  work  should  be 
taught  as  nearly  as  possible  under  practical  commercial  shop 
conditions  has  steadily  gained  ground.  The  reason  for  this 
has  been,  no  doubt,  the  lack  of  proper  teaching  methods  in 
many  of  the  trade  schools  and  manual  training  schools; 
hence,  the  conclusion  was  near  at  hand  that  shop  work  could 
not  be  taught  in  a  trade  school.     Some  schools  tried  to  meet 

this    objection   by   adopt- 

ing  a  plan  and  organiza- 
tion similar  to  that  of  a 
commercial  shop,  and 
building  a  simple  line  of 
machinery,  or  by  taking 
in  repair  work;  but  it  is 
doubtful  if  they  have 
been  able  to  turn  out  all- 
around  machinists  by 
this   means. 

At  the  Massachusetts 
Institute  of  Technology, 
a  system  of  teaching 
shop  work  has  been  de- 
veloped by  Robert  H. 
Smith,  in  charge  of  in- 
struction, which  dis- 
proves the  idea  that  the 
principles  of  shop  work 
shold  be  taught  different- 
ly from  any  other  en- 
gineering subject.  Shop 
work,  according  to  the 
Smith  method,  should  be 
taught  in  a  systematic 
manner,  just  the  same  as 
mathematics,  mechanics, 
or  book-keeping,  starting 
with  the  simplest  princi- 
ples and  working  up  to 
the  more  complex,  fol- 
lowing all  the  time  a  set, 
predetermined  course. 
This  cannot  be  done  in  a 
shop  where  the  appren- 
tice must  work  on  any 
kind  of  job  that  comes 
along,  but  must  be  done 
in  a  school  shop,  where 
the  commercial  feature 
does  not  predominate. 
This  does  not  mean  that 
the  commercial  side  is 
ignore  d — far  from  it. 
Every  piece  of  work 
given  to  the  student  in 
this  shop  course  is 
timed,  and  the  student  is 
also  informed  of  the 
standard  time  in  which  a 
skilled  workman  would 
complete  it.  This  gives 
him  a  better  idea  of  com- 
m  e  r  c  i  a  1  requirements 
than  would  be  possible 
in  a  trade  school  taking 
in  repair  work,  where  it 
would  be  impossible  to  determine  the  time  element  cor- 
rectly. In  a  training  shop  of  the  type  described,  with  a  set 
course,  each  student  is  taught  every  ordinary  machining 
operation.  In  the  so-called  "commercial"  trade  school  or  in 
the  actual  commercial  shop,  there  are  dozens  of  operations 
with  which  he  never  comes  in  contact. 

The  experience  of  the  Massachusetts  Institute  of  Tech- 
nology shops  indicates  that  it  is  possible  to  teach  a  boy  a 
trade    in    a   much    shorter    time,    if    a    systematic    course    is 


Fig.    25.     Simple  Ejecting  Device 


adopted,  than  would  otherwise  be  the  case;   and  as  the  plan 
developed  by  Mr.  Smith  becomes  more  thoroughly  understood 
and   appreciated  by  educators   and  practical  shop  men,   it   is 
likely  that  it  will  be  generally  adopted  by  trade  schools. 
*     *     * 

COMBINATION    TOOLS 

Inventors  have  been  prolific  in  devising  combination  tools 
of    the    glass-cutter,    can-opener    and    corkscrew    variety    for 

household  use.  Some  of 
these  combinations  have 
been  very  profitable  to 
the  makers  and  fairly 
useful  to  the  purchasers. 
But  the  combination  tool 
has  well  defined  limita- 
tions which  should  be 
fully  appreciated  before 
undertaking  to  develop  a 
combination  of  tools  for 
the  use  of  mechanics. 

A  common  tool  that  is 
seldom  used  by  the  aver- 
age person  may  be  com- 
bined with  others  of  like 
nature,  and  if  the  design 
is  well  worked  out.  it 
may  be  successful.  A 
householder  needs  a 
glass  cutter  perhaps 
once  a  year,  and  the 
combination  tool  serves 
his  purpose  satisfac- 
torily. But  if  he  is  a 
glazier,  a  single-purpose 
tool — the  best  available — 
is  none  too  good.  He 
would  not  tolerate  a  tool 
combined  with  a  cork- 
screw and  can-opener. 
The  condition  is  the 
same  with  mechanics 
generally.  A  machinist 
or  toolmaker  prefers 
tools  designed  and  made 
for  a  separate  and  dis- 
tinct use.  It  is  true  that 
there  are  exceptions; 
some  combination  tools 
have  been  very  success- 
ful, but  in  general  the 
tool  user  wants  a  tool  for 
each  purpose  and  one 
that  does  not  require  as- 
sembly and  adjustment 
before  it  can  be  used. 

A  combination  pick 
and  root  axe  might  be  an 
acceptable  combination 
tool  to  the  amateur  gar- 
dener who  has  compara- 
tively little  use  for 
either,  but  a  gardener 
working  for  his  liveli- 
hood would  insist  on  sep- 
arate tools  for  each  well 
de.Qned    purpose.      When 


Lincoln  Milling  Machine 


the  saving  of  weight  is  important,  however,  combination  tools 
are  sometimes  desirable.  An  aviator,  for  example,  might 
tolerate  a  combination  of  tools  that  he  would  scorn  if  driving 
an  automobile.  It  is  highly  important  that  the  aviator's 
equipment  be  as  light  as  possible  and  in  his  case  utility 
would  be  sacrificed  to  lightness.  But  automobilists  and 
others  who  need  make  no  such  sacrifices  for  lightness  of 
their  equipment  usually  prefer  the  separate  tool  tor  each 
purpose. 
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AN    INVESTIGATION    OF    THE    CUTTING    PROPERTIES    OF    ABRASIVES    'WHEN    USED    WITH    DIFFERENT    LAPS 

AND    DIFFERENT    LUBRICANTS 


TABLE  I.     SUM  OF  AMOUNTS  IN  MILLIGRAMS  GROUND  FROM  SPECIMENS 
WITH  PRESSURES  OF  5.  lO.  15.  20  AND  25  POUNDS  PER  SQUARE  INCH 


IN  order  to  determine  the  cutting  properties  of  abrasives 
when  used  with  different  lapping  materials  and  lubri- 
cants, a  series  of  tests  was  conducted,  the  results  of 
which  are  given  in  the  following.  In  connection  with  these 
tests  a  special  machioe  was  used,  the  construction  being  such 
that  quantitative  results  could  be  obtained  with  various  com- 
binations of  abrasive,  lubricant,  and  lap  material.  These 
tests  were  confined  to  surface  lapping.  In  the  selection  of 
the  abrasive — both  as  to  kind  and  size  of  grain — the  metal 
of  which  the  lap  is  made,  the  lubricant,  and  the  lapping 
pressure,  there  is,  of  course,  a  wide  range  of  possible  com- 
binations. The  object  of  the  experiments  was  to  secure  re- 
liable data  on  the  following  points: 

1.  The  relative  efficiencies  of  the  different  abrasives. 

2.  The  relative  efficiencies  of  different  lubricants. 

3.  The  rate  of  cutting  with  laps  made  of  cast  iron,  soft 
Steel,  and  copper. 

4.  The  wear  of  the  laps,  compared  with  each  other  and 
with  the  amount  of  steel  ground  off  each. 

5.  The  effect  of  pressure  on  the  rate  of  cutting. 

6.  The  rate  of  cutting  by  the  wet  and  the  dry  methods. 

The  testing  ma- 
chine was  equipped 
with  a  motor-driven 
lapping  plate  and  a 
suitable  holder  for  ap- 
plying the  test  piece 
to  the  revolving  plate. 
This  plate  was  of 
circular  form  and  was 
mounted  at  the  top  of 
the  vertical  spindle, 
so  that  it  revolved  in 
a  horizontal  plane. 
The  holder  for  the 
test  piece  was  ar- 
ranged t»  reciprocate 
between  the  center 
and  the  outer  edge  of 
the  lapping  plate.  The 
test  piece  was  held 
against  the  lapping 
plate  by  the  pressure 
of  suitable  weights,  so  arranged  as  to  follow  up  the  wear  of 
the  test  piece  with  practically  no  friction.  It  was  essential 
to  have  a  uniform  distribution  of  the  abrasive  charge  over 
the  surface  of  the  plate.  Centrifugal  force  was  depended 
upon  to  work  the  charge  from  the  center  of  the  plate  outward, 
and  by  means  of  a  mechanically  operated  wiping  device  the 
abrasive  was  kept  distributed  over  the  surface  of  the  lap. 
The  test  pieces  were  of  hardened  tool  steel,  cylindrical  in 
form,  the  diameter  being  %  Inch  and  the  length   %  Inch. 

It  wan  not  the  Intention  to  test  all  the  different  abrasives 
on  the  market,  three  being  selected  as  being  representative; 
namely,  "Naxos"  emery,  carborundum,  and  alundum.  Abra- 
sive No.  150  was  used  In  each  case,  and  seven  different  lubri- 
cants, five  different  pressures,  and  three  different  lap  ma- 
terials were  employed.  The  lubricants  were  lard  oil,  machine 
oil.  kerosene,  gasoline,  turpentine,  alcohol,  and  soda  water. 

Starling  a  series  of  tests,  say  with  emery  as  the  abra.slve 
and  with  a  cast-iron  lap.  the  first  lest  was  made  with  lard 
oil  and  with  a  pressure  of  B  pounds  per  square  Inch  on  the 
specimen.  The  pressure  was  then  Increased  to  10  pounds  per 
square  Inch,  other  conditions  remnlning  the  same,  and 
another  run  made.  The  pressures  were  then  Increase*!  to 
in,  20,  and  25  pounds,  giving  n  group  of  Ave  runs  with  lard 
w 


oil..  Machine  oil  was  then  substituted  for  lard  oil,  and  a 
like  group  of  tests  made,  after  which  tests  were  made  with 
the  other  lubricants  in  the  same  way.  This  gave  for  the  cast- 
iron,  emery-charged  lap  a  series  of  thirty-five  tests.  Car- 
borundum was  next  substituted  for  emery  and  the  same  num- 
ber of  tests  repeated.  This  was  followed  by  a  like  series 
with  alundum,  making  the  total  number  of  tests  with  a  cast- 
iron  lap  105. 

The  cast-iron  lap  was  then  replaced  by  one  of  steel  and  a 
.second  series  of  105  tests  run  with  the  steel  lap.  This  was 
followed  by  a  like  series  with  the  copper  lap.  Therefore,  for 
making  comparisons  of  the  action  of  the  three  abrasives  and 
also  for  the  three  lap  materials,  cast  iron,  copper,  and  steel, 
we  have  105  tests  of  each. 

Before  starting  a  test  run,  the  charge  of  abrasive  and  lubri- 
cant was  distributed  as  uniformly  as  possible  over  the  sur- 
face of  the  lap.  The  test  was  continued  until  the  crank 
which  moved  the  test  piece  over  the  plate  had  made  4000 
revolutions.  At  the  end  of  500  revolutions  the  specimen  was 
removed,  cleaned  with  gasoline,  and  weighed.  This  was  re- 
peated at  the  end  of  the  next  500  revolutions,  and  then  for 

each   1000   revolutions 


Ma- 
chine 
Oil 

Larel 
OU 

Kero- 
sene 

Gaso- 
line 

Tur- 
pentine 

Alco- 
hol 

a  1  Total 

Cast 
Lap 

Emery 

Alimduin 

Carborundum  . . 
Total  

1320 
1849 
2825 
5994 

1673 
2313 
3340 
7326 

3324 
3687 
4230 
11241 

3955 
4291 
4520 
12766 

2336 
3230 
4458 
10024 

2392 
3251 
4427 
10070 

3105    1S1II5 
3112    21733 
3873    27673 
10090    67511 

Steel 
Lap 

1744 
1800 
4199 
7743 

2460 
2537 
4649 
9646 

2720 
3622 
3805 
10147 

3034 
3627 
3980 
10641 

2560 
3400 
39S3 
9943 

2608 
33H8 
3527 
9523 

2839    17965 
3338    21712 
4045    2818f< 
10222    6786.". 

Alundum 

Carborundum  . . 
Totel 

Copper 
Lap 

Emery 

Alundum 

Carbonmdum  . . 
Total 

3250 
3971 
4148 
11369 

3454 
4065 
4540 
12059 

3756 
3763 
3692 
11211 

3813 
3960 
3724 
11497 

3r>9S 
4171 
4251 
12020 

3961 
4097 
4081 
12139 

3780    25612 
4472    2S499 
4210    2S(i46 
12462    t<2757 

Total    for  each  . 
lubricaut 

25106 

•,''.1031 

:!25!I9 

34904 

319S7 

31732 

32774 

until  the  4000  revolu- 
tions were  completed. 
A  summary  of  all  the 
results  is  given  in 
Table  I,  which  shows 
the  results  obtained 
with  different  lap  ma- 
terials, different  abra- 
sives, and  different 
lubricants.  The  fig- 
ures in  the  body  of 
the  table  represent 
the  amount  in  milli- 
grams ground  from 
the  test  pieces. 

Effectiveness  of  Lap- 
ping- Lubricants 

The  action  of  the 
different  lubricants 
was  found  to  depend 
upon  the  kind  of 
abrasive  and  the  lap  material.  A  summary  of  the  results 
obtained  with  different  lubricants  follows: 

Lard  and  Machine  Oil. — On  account  of  their  differences 
but  similarity  of  action,  lard  and  machine  oU  will  be  con- 
sidered together.  The  test  showed  that  lard  oil,  without  ex- 
ception, gave  the  higher  rate  of  cutting  and  that,  in  general, 
the  Initial  rate  of  cutting  Is  higher  with  the  lighter  lubri- 
cants but  falls  off  more  rapidly  as  the  test  continues.  Both 
the  highest  and  lowest  results  of  the  entire  series  of  tests 
were  obtained  with  these  two  lubricants.  The  lowest  was  ob- 
tained with  machine  oil.  when  using  an  emery-charged  cast- 
iron  lap,  lard  oil  giving  .slightly  better  results.  With  lard 
oil  and  a  carborundum-charged  steel  lap,  the  highest  results 
were  obtained,  but  with  machine  oil,  there  was  a  reduction, 
Qasolinc  and  Kerosene. — On  the  cast-iron  lap.  gasoline  waa 
superior  to  any  of  the  lubric^ints  tested.  It  wns  not  so  good 
on  copper  and  still  less  on  steel.  Considering  all  three 
abrasives,  the  relative  value  of  gasoline,  when  applied  to  the 
different  laps.  Is  as  follows:  Cast  Iron,  127;  copper.  115; 
steel,  106.  Kerosene  shows  more  nearly  the  characteristics 
of  gasoline  than  of  the  heavier  oils.  Like  gasoline,  it  gives 
the  best  results  on  cast  Iron  and  the  poorest  on  steel.  It  does 
not  work  very  well  with  carborundum  on  a  copper  lap.  Dur- 
ing the  entire  series  of  .115  tests,  there  were  but  two  Instances 
In  which  the  values  obtained  by  carborundum  were  not  higher 
than  those  obtained  with  emery,  and  these  two  were  with 
gasoline  and  kerosene  on  a  copper  lap. 
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Turpentine  and  Alcohol. — There  is  no  evidence  to  show  that 
turpentine  possesses  a  superior  advantage  over  the  other 
lubricants.  On  any  lap  it  was  found  to  do  good  work  with 
carborundum.  With  emery  it  did  fair  work  on  the  copper 
lap,  but  with  the  emery  on  cast-iron  and  steel  laps,  it  was 
distinctly  inferior. 

Alcohol,  in  some  ways,  acts  very  much  like  turpentine, 
since  it  gives  the  lowest  results  with  emery  on  the  cast-iron 
and  steel  laps.  Alcohol  and  turpentine  were  the  only  two 
lubricants  that  gave  any  evidence  of  having  a  solvent  or 
chemical  action  on  the  abrasive,  and  these  with  emery  only. 

Soda  Water. — Soda  water  gives  reasonably  good  results 
with  almost  any  combination  of  lap  and  abrasive;  thus,  while 
it  is  seldom  the  best,  it  is  never  the  worst.  Soda  water  does 
its  best  work  on  the  copper  lap  and  the  poorest  on  the  steel 
lap,  although  there  is  little  difference  between  the  results 
with  the  cast-iron  and  steel  laps.  On  the  cast-iron  lap,  soda 
water  is  better  than  machine  or  lard  oil,  but  not  so  good  as 
gasoline  or  kerosene.  Soda  water,  when  used  with  alundum 
on  the  copper  lap,  gave  the  highest  results  of  any  of  the 
lubricants  used  with  that  particular  combination.  While 
soda  water  is  objectionable,  owing  to  the  sticky  residue  and 
the  hard  crusty  substance  which  it  forms  when  dry,  as  far  as 
the  results  go  and  as  to  first  cost,  it  should  rank  ahead  of 
turpentine  and  alcohol. 

The  Lapping-  Abrasives 

As  to  the  qualities  of  the  three  abrasives  tested,  it  was 
found  that  carborundum  usually  began  at  a  lower  rate  than 
the  other  abrasives,  but  when  once  started  its  rate  was  main- 
tained better.  The  performance  gave  a  curve  that  was  more 
nearly  a  straight  line.  The  charge  or  residue  as  the  grind- 
ing proceeded  remained  cleaner  and  sharper  and  did  not 
tend  to  become  pasty  or  muck-like  as  is  so  frequently  the 
case  with  emery. 

Alundum,  both  as  to  its  rate  of  cutting  and  cleanliness  of 
residue,  was  found  in  general  to  be  intermediate  between  car- 
borundum and  emery.  Taking  the  total  amount  of  steel 
ground  from  the  specimens  with  each  of  the  abrasives  as  a 
base  for  comparison,  they  stand  as  follows:  Carborundum, 
84,507;  alundum,  71,944;  emery,  61,682.  These  figures  are 
for  all  three  laps.  When  divided  according  to  the  amounts 
ground  off  with  each  individual  lap,  the  results  are  as  given 
in  Table  II.  As  will  be  seen,  when  using  a  copper  lap,  car- 
borundum shows  but  little  gain  over  the  cast  iron  and  steel 


Cast  Lap 

Steel  Lap 

Copper  Lap 

Emery 25.612 

Alimdum 28,499 

Carborundum  28,046 
Machinery 

Emery 18,105 

Alundum 21,733 

Carborundum  27, 673 

Emery 17,965 

Alundum 21,712 

Carborundum  28, 1 88 

laps,     whereas     with     emery     and     alundum,     the     gain     is 
considerable. 

These  tests  indicated  throughout  that  there  is  for  each  dif- 
ferent combination  of  lap  and  lubricant  a  definite  size  grain 
that  will  give  the  maximum  amount  of  cutting.  With  all  the 
tests,  excepting  when  using  the  two  heavier  lubricants,  some 
reduction  in  size  of  grain  below  that  used  in  the  tests  (No. 
150),  seemed  necessary  before  the  maximum  rate  of  cutting 
was  reached.  This  reduction,  however,  was  continuous  and 
soon  passed  below  that  which  gave  the  maximum  cutting 
rate. 

Comparison  of  Laps 

Each  lap  consisted  of  a  cast-iron  backing  plate  faced  with 
the  proper  material.  The  cast-iron  plates  were  of  a  good 
grade  of  foundry  iron  but  no  attempt  was  made  to  secure  a 
special  mixture.  The  copper  lap  was  made  of  plate  copper 
Vi  inch  thick,  and  the  steel  lap  of  the  same  thickness  was 
made  of  fire-box  steel.  The  surfaces  of  the  steel  and  cast- 
iron  laps  were  finished  by  grinding.  The  hardness  of  the 
different  laps,  as  determined  by  the  scleroscope,  was,  for 
cast  iron,  28;  steel,  18;  copper,  5.  The  total  amount  ground 
from  the  test  pieces  with  each  of  the  three  laps   was,   with 


cast  iron,  67,511;  with  steel,  67,865;  with  copper,  82,757 
milligrams.  These  figures  show  that  taking  the  whole  num- 
ber of  tests  as  a  standard,  there  is  scarcely  any  difference  be- 
tween the  steel  and  cast  iron,  but  that  copper  has  somewhat 
better  cutting  qualities.  However,  since  there  is  a  great  dif- 
ference between  the  highest  and  lowest  values  obtained  with 
each  lap,  it  would  seem  more  logical  in  comparing  the  rela- 
tive merits  to  refer  to  the  highest  values  obtained  with  each. 

TABLE  III.     COMPARATIVE  VALUES  OF  THE  BEST  COMBINATIONS. 

TAKING  EMERY-CHARGED  CAST-IRON  LAP  AND 

MACHINE  OIL  AS  UNITY 


Carborundum 

Carborundum 

Carborundum 

Alundum . . . .  ( 

Carborundum 

Carborundum 

Alundum. . . . 

Carborundum 

Carborundum 

Carborundum 

Carborundum  { 

Alundum. . . .  ' 

Carborundum 

Alundum.  ... 

Carborundum 


Steel  lap. . . . 
Copper  lap. . 
Cast  lap. . . . 
Copper  lap. . 
Cast  lap.... 
Cast  lap. . . . 
Cast  lap. . . . 
Copper  lap. . 
Cast  lap.... 
Copper  lap.  . 
Steel  lap. . . . 
Copper  lap. . 
Copper  lap . . 
Copper  lap . . 
Copper  lap. . 


Lard  oil ... . 
Lard  oil ... . 
Gasoline  . . . 
Soda  water.. 
Turpentine  . 
Alcohol  . . . . 
Gasoline  . . . 
Turpentine  . 
Kerosene  . . . 
Soda  water.. 
Machine  oil. 
Turpentine  . 
Machine  oil. 
Alcohol  . . . . 
Alcohol    . . . . 


3.52 
3.44 
3.42 
3.39 
3.37 
3.35 
3.25 
3.22 
3.20 
3.19 
3.17 
3.15 
3.14 
3.10 
3.09 
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Comparing  them  on   this  basis,  they  stand   in  the  following 
order: 

Steel,  with   carborundum   and   lard   oil,   4649. 

Copper,  with  carborundum  and  lard  oil,  4540. 

Cast  iron,  with  carborundum  and  gasoline,  4520. 

These  figures  show  that  with  the  proper  abrasive  and  lubri- 
cant, steel  and  cast  iron  are  as  good  for  all  practical  purposes 
as  copper. 

One  of  the  remarkable  facts  shown  by  the  tests  is  the 
great  differences  in  wear  of  -laps,  both  as  regards  the  ma- 
terial from  which  they  are  made  and  wear  due  to  the  different 
abrasives.  The  wear  on  all  laps  was  about  twice  as  fast  with 
carborundum  as  with  emery,  while  with  alundum  the  wear 
was  about  1%  times  that  with  emery.  On  an  average  the 
wear  of  the  copper  lap  was  about  three  times  that  of  the  cast- 
iron  lap.  This  is  not  absolute  wear  but  wear  in  proportion 
to  the  amount  ground  from  the  test  pieces. 
Lapping  Pressures 

Within  the  limits  of  the  pressures  used,  that  is,  up  to  25 
pounds  per  square  inch,  the  rate  of  cutting  was  found  to  be 
practically  proportional  to  the  pressure.  That  this  is  not 
strictly  true  is  because  of  the  change  in  the  size  of  the 
abrasive  grains  as  the  lapping  operation  proceeds.  There  is 
an  increasing  rate  for  a  time  and  then  a  decreasing  one;  the 
greater  the  pressure  the  quicker  this  change.  During  the 
early  part  of  a  run  the  rate  of  cutting  was  not  only  increased 
by  additional  pressure  but  there  was  another  increment  due 
to  the  change  in  size  of  grain.  After  the  maximum  rate  has 
been  reached,  the  cutting  is  not  quite  proportional  to  the 
pressure.  The  higher  pressures  of  20  and  25  pounds  per 
square  inch  are  not  so  effective  on  the  copper  lap  as  on  the 
other  materials.  Of  the  63  combinations  tested,  the  15  giving 
the  best  results  have  been  selected  and  are  presented  in 
Table  III. 

Wet  and  Dry  Lapping- 
There  are  two  methods  of  using  a  surface  lap  -which,  for 
want  of  better  definitions,  will  be  termed  the  "wet"  and  the 
"dry"  methods.  With  the  wet  method  there  is  a  surplus  of 
oil  and  ajbrasive  on  the  surface  of  the  lap.  As  the  specimen 
being  lapped  is  moved  over  it  there  is  more  or  less  movement 
or  shifting  of  the  abrasive  particles.  The  action  may  be  con- 
ceived to  be  somewhat  as  follows:  A  particle  becomes  em- 
bedded in  the  softer  surface  of  the  lap,  it  remains  stationary 
for  awhile,  but  is  finally  dislodged  by  friction  or  change  in 
direction  of  the  rubbing  surface.  It  then  rolls  around  for 
awhile,  only  to  lodge  again  and  have  the  process  repeated. 
Meanwhile  the  grains  of  abrasive   are  being  broken   up   into 
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smaller  sizes,  their  sharp  edges  and  corners  worn  away,  and 
the  cutting  effect  grows  less,  until  it  becomes  necessary  to  re- 
charge the  lap  with  fresh  material. 

With  the  dry  method,  the  lap  is  first  charged  by  rubbing 
or  rolling  the  abrasive  into  its  surface.  All  surplus  oil  and 
abrasive  is  then  washed  off,  leaving  a  clean  surface,  but  one 
that  has  embedded  uniformly  over  it  small  particles  of  the 
abrasive.  It  is  then  like  the  surface  of  a  very  fine  file  or 
oil  stone  and  will  cut  away  hardened  steel  that  is  rubbed 
over  it.  While  this  has  been  termed  the  dry  method,  in 
practice  the  lap  surface  is  kept  moistened  with  kerosene  or 
gasoline.  This  is  for  the  purpose  of  preventing  small  spots 
of  steel,  called  "birds'  eyes,"  building  up  on  the  lap  surface; 
but  there  is  not  enough  lubricant  applied  to  "float"  the  piece 
being  lapped. 

Among  mechanics  there  is  some  difference  of  opinion  as  to 
whether  the  cutting  is  more  rapid  with  the  wet  or  the  dry 
method.  By  advocates  of  the  dry  method  it  is  pointed  out 
that  in  this  the  abrasive  is  permanently  embedded  in  the  lap 
surface,  there  is  actual  contact  between  the  abrasive  and  the 
steel  specimen,  there  is  no  floating  on  an  oil  film,  no  rolling 
on  loose  particles,  that  the  cutting  action  is  more  nearly 
true,  and  hence  more  rapid  than  when  these  conditions  fail 
to  obtain. 

Dry  Lapping. — Experiments  on  dry  lapping  were  carried 
out  on  the  cast-iron,  steel,  and  copper  laps  used  in  the 
previous  tests  and  also  on  one  of  tin  made  expressly  for  the 
purpose.  Like  the  others,  the  tin  lap  was  made  up  of  a 
cast-iron  backing  plate  provided  with  a  facing  of  block  tin 
about  Vi  Inch  in  thickness. 

Carborundum  alone  was  used  as  the  abrasive  and  a  uni- 
form pressure  of  15  pounds  per  square  inch  was  applied  to 
the  specimen  throughout  the  tests.  In  dry  lapping  much 
depends  on  the  manner  of  charging  the  lap.  The  first  tests 
were  made  on  the  steel  lap,  charged  by  rubbing  the  abrasive 
into  the  surface  with  a  cast  block  3  inches  by  2  inches.  With 
a  small  quantity  of  carborundum  (F)  and  lard  oil,  the  sur- 
face was  worked  down  until  of  a  uniform  slaty  color  and  free 
from  deep  scratches  or  marks  left  by  the  grinder.  It  was 
then  washed  clean  with  gasoline  and  used  perfectly  dry. 
Next  the  plate  was  charged  in  the  same  way,  but  instead  of 
being  washed  with  gasoline  the  surface  was  simply  wiped 
clean  with  waste.  This  left  the  plate  practically  dry  but 
with  a  light  film  of  oil  adhering  to  its  surface. 

The  results  of  these  tests  show  that  with  a  lap  perfectly 
clean  and  dry  the  rate  of  cutting  is  reduced  quite  rapidly 
after  the  first  100  revolutions.  At  the  end  of  500  revolutions, 
the  total  amount  ground  from  the  specimen  was  10.6  milli- 
grams. When  the  plate  was  wiped  clean  and  not  washed 
with  gasoline,  the  amount  ground  off  at  the  end  of  500  revolu- 
tions was  B."?  milligrams  or  about  six  times  as  much  as  with 
the  plate  perfectly  dry. 

Experiments  demonstrated  that  between  these  two  ex- 
tremes, results  of  any  magnitude  could  be  obtained,  depend- 
ing on  how  thoroughly  the  free  abrasive  was  removed  from 
the  lap  surface.  When  the  lap  is  simply  wiped  clean  there 
still  remains  a  film  of  oil  over  its  surface  and  this  carries  a 
certain  amount  of  free  abrasive.  For  all  subsequent  tests 
the  plates  were  washed  thoroughly  clean,  in  order  that  there 
should  be  no  variation  in  results  due  to  a  varying  amount  of 
free  abrasive  on  the  lap  surface. 

Wet  vi.  Dry  Method. — Obviously  with  so  many  different 
results,  a  comparison  between  the  various  methods  of  wet 
and  dry  lapping  Is  more  or  less  unsatisfactory.  With  dry 
lapplnic.  the  rate  of  cutting  decrea.sod  much  more  rapidly 
for  the  first  100  revolutions  than  with  the  wet  method.  In 
making  comparisons,  however.  It  seems  fair  to  consider  the 
amounts  ground  off  during  the  first  100  revolutions.  More- 
over, the  best  result  obtained  with  each  lap  was  taken  as  the 
basis  of  comparison.  It  was  found  that  with  a  tin  lap  charged 
by  rolling  No.  150  carborundum  Into  the  surface,  the  rate  of 
nutting,  when  dry.  apprnnches  that  obtained  with  the  wet 
method.  With  the  othrr  lap  materials,  the  rate  with  the 
dry  method  was  about  one-half  that  of  the  wet  method.  A 
comparison  of  the  wet  and  dry  methods  Is  Indicated  by 
Table  IV. 


TABLE  IV.    COMPARISON  OF  WET  AND  DRY  LAPPING:    PRESSURE. 

16  POUNDS:  ABRASIVE.  CARBORUNDUM:  100  REVOLUTIONS 

OF  TESTING  MACHINE 


Lapping 
Method 

Cast  Lap 

Steel  Lap 

Copper  Lap 

Tin  Lap 

Wet 

Dry 

20.0 

8.6 

24.0 

10.3 

i        23.0 
11.3 

18,6 
itachtiury 

Conclusions  of  Lappiner  Tests 
In   order  to  present  the  results  of  these  tests  in   a  more 
usable  form,  the  principal  facts  are  here  summarized: 

1.  The  initial  rate  of  cutting  is  not  greatly  different  for 
the  different  abrasives. 

2.  Carborundum  maintains  Its  rate  better  than  either  of 
the  others,  alundum  next,  and  emery  the  least. 

3.  Carborundum  wears  the  lap  about  twice  as  fast,  and 
alundum  1^4  times  as  fast  as  emery. 

4.  There  is  no  advantage  in  using  an  abrasiTe  coarser 
than  No.  150. 

5.  The  rate  of  cutting  is  practically  proportional  to  the 
pressure. 

6.  The  wear  of  the  laps  is  in  the  following  proportions: 
cast  iron,  1.00;   steel,  1.27;   copper,  2.62. 

7.  In  general,  copper  and  steel  cut  faster  than  cast  iron, 
but  where  permanence  of  form  is  a  consideration,  cast  iron 
is  the  superior  metal. 

8.  Gasoline  and  kerosene  are  the  best  lubricants  to  use 
with  cast-iron  lap;  kerosene,  on  account  of  Its  non-evaporative 
qualities,  being  first  choice. 

9.  Machine  and  lard  oil  are  the  best  lubricants  to  use  with 
a  copper  or  steel  lap.    They  are  least  effective  on  the  cast  lap. 

10.  For  all  laps  and  all  abrasives  (of  those  tested),  the 
cutting  is  faster  with  lard  oil  than  with  machine  oil. 

11.  Alcohol  show^  no  particular  merit  as  a  lapping 
lubricant. 

12.  Turpentine  does  fairly  good  work  with  carborundum, 
but  in  general  is  not  as  good  as  kerosene  or  gasoline. 

13.  Soda  water  compares  favorably  with  other  lubricants. 
Taken  as  a  whole,  it  is  slightly  better  than  alcohol  and 
turpentine. 

14.  Wet  lapping  is  from  1.2  to  6  times  as  fast  as  dry  lap- 
ping, depending  on  material  of  the  lap  and  manner  of 
charging. 

*  *     • 

LARGE  HYDRO-ELECTRIC  PO"WER  DEVELOPMENT 

It  is  stated  in  L'lndustria  (Milan,  Italy)  that  the  electri- 
fication of  ISSO  miles  of  Swiss  state  railways  has  been  defin- 
itely decided  upon  and  that  the  first  line  to  be  electrified  will 
be  the  St.  Gothard  line.  The  large  power  stations  for  the 
first  sections  are  in  the  course  of  construction.  In  one  of 
these  there  is  a  head  of  902  feet  and  this  station  will  develop 
32,000  horsepower.  Another  power  station  will  turn  into  ac- 
count a  head  of  2624  feet  and  will  have  a  total  capacity  of 
over  50,000  horsepower.  The  electrical  energy  will  be  trans- 
mitted as  single-phase  current  at  60.000  volts  from  the  power 
-stations  to  sub-stations  where  the  pressure  will  be  reduced 
to  15,000  or  7000  volts.  Two  types  of  locomotives  will  be 
adopted,  one  a  heavy  type  designed  to  pull  trains  of  ten 
passenger  cars  at  a  speed  of  56  miles  per  hour,  and  a  lighter 
type  for  local  traffic.  The  Swiss  state  railways  are  to  own 
the  power  stations,  and  in  no  case  will  the  current-supply  be 
obtained  from  private  companies.  The  advantages  of  elec- 
trifying the  railways  will  be  two-fold.  It  will  render 
Switzerland  Independent  of  outside  supplies  of  coal  for  the 
railways,  and  will  do  away  with  the  smoke  nuisance  In  the 
numerous  tunnels.  This  latter  advantage  will  be  appreciated 
by  those  familiar  with  traveling  In  Switzerland.  The  tunnels 
ore  numerous  and  many  are  of  considerable  length. 

•  •     • 

It  is  believed  that  there  will  be  a  great  demand  for  Ameri- 
can automobiles  In  Europe  after  the  conclusion  of  the  war, 
and  automobile  engineers  In  this  country  are  already  be- 
ginning to  consider  the  steps  to  be  taken  to  meet  the  re- 
quirements of  design   and   production   that   will   be   Involved. 
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RECENT  LEGAL  DECISIONS  INVOLVING 
MACHINERY 

Question  of  Fraud  In  Sales  Contract 
(Oklahoma)      The    case    of   Richardson    Machinery    Co.    v. 
Duncan,   recently   decided  by   the   Oklahoma   Supreme   Court, 
involved  a  question  of  fraud  in  a  contract  for  the  purchase 
of  machinery. 

The  suit  was  brought  by  the  plaintiff  against  the  defend- 
ants for  damages  on  account  of  an  alleged  breach  of  contract. 
The  defendants  entered  into  a  written  contract  with  the 
plaintiff  for  the  purchase  of  a  machine,  and  one  of  the  con- 
ditions of  the  contract  was  that  the  defendants  should  pay 
all  freight  charges  on  the  machinery  from  the  factory  and 
for  its  return  thereto  and  10  per  cent  of  the  purchase  price 
in  case  they  should  cancel  the  order  or  decline  to  accept  the 
machinery  when  delivered.  And  there  was  also  a  condition 
that,  in  case  suit  was  brought  to  enforce  the  contract,  they 
should  pay  all  attorney  fees.  The  machinery  was  shipped 
to  the  defendants,  who  refused  to  accept  it,  and  this  action 
was  brought  to  recover  the  freight  charges  specified  in  the 
contract  and  10  per  cent  of  the  purchase  price  of  the  ma- 
chinery and  attorney  fees. 

As  a  defense  to  the  action  the  defendants  admitted  sign- 
ing the  contract,  but  claimed  that  they  had  a  parol  agree- 
ment with  the  plaintiff  that  they  might  have  the  right  and 
could  reserve  the  privilege  of  countermanding  the  order  con- 
tained in  said  contract  and  thereby  rescind  the  same  upon 
any  date  within  fifteen  days  from  the  time  of  sale,  and  that 
it  was  agreed  that  the  right  to  countermand  said  order  and 
to  rescind  the  contract  should  be  incorporated  into  and  be- 
come a  part  of  the  written  contract;  that  the  contract  was 
drawn  up  by  plaintiff's  agent,  Benningfield,  and,  before  sign- 
ing it,  defendants  requested  Benningfield  to  read  the  con- 
tract or  permit  them  to  read  it,  but  Benningfield  insisted 
that  it  was  late,  and  he  was  crowded  for  time,  and  the  con- 
tract was  long  and  tedious  to  read,  and  that  it  contained  all 
the  conditions  and  promises  agreed  upon  by  plaintiff  and 
defendants,  and  especially  assured  them  that  it  contained 
the  stipulation  reserving  to  the  defendants  the  full  right  to 
countermand  the  order  and  rescind  the  contract  by  giving 
notice  to  the  plaintiff  or  its  agents;  that  they  believed  and 
relied  upon  the  statement  of  Benningfield  that  the  contract 
did  in  fact  contain  said  stipulation  and  signed  the  contract 
without  knowing  that  said  stipulation  was  not  in  it,  and 
would  not  have  signed  the  contract  without  reading  it,  had 
they  not  been  induced  by  the  statements  and  assurance  of 
Benningfield  to  believe  that  this  stipulation  was  in  said 
contract. 

The  defendants  notified  plaintiff  that  they  elected  to  coun- 
termand the  order  contained  in  said  contract  and  to  rescind 
the  same,  and  that  plaintiff  should  not  ship  said  machinery 
and  were  thereupon  notified  by  plaintiff  that  the  contract 
did  not  contain  any  stipulation  reserving  the  right  to  coun- 
termand, and  ignored  their  notice  and  shipped  the  ma- 
chinery. 

Defendants   claim  was  that  the   contract  was   procured  by 
fraud.     The   issues   were   submitted   to   a  jury,   which    found 
against   the   plaintiff,   and   judgment   was   rendered    in    favor 
of  the  defendants  and  against  the  plaintiff,  from  which  judg- 
ment an  appeal  was  taken  to  the  Supreme  Court  where  the 
judgment  was  aflirmed,  the  court  holding  that  the  evidence 
disclosed  sufiBcient  fraud  in  the  execution  of  the  contract  to 
warrant  the  jury  in  finding  for  the   defendant.      (George  0. 
Richardson  Machinery  Co.  v.  Duncan,  1^8  Pac.  SO.) 
Conditional  Sale 
(Federal)     The  sale   of  a  machine,  by  a  contract   which 
provided  that  title  to  the  machine  should  be  vested  in  the 
seller    until    the    purchase    price,    note,    draft,    or    judgment 
therefore  was  paid   in   full,   was   a  conditional  sale,   and   the 
title  did  not  pass  to  the  buyer,  and  it  was  beyond  its  power 
to  transfer  title  to  a  third  party.     (In  re  Benz,  221  Fed.  129.) 
Injuries  to  Machine  Shop  Employe 
(Pennsylvania)     Where  three  workmen  pulled  too  hard  on 
a   rope   attached   to   a  steel   plate,   thereby   jostling   from   its 
place   another   plate,   which   fell   on    a   fourth    workman,    the 


resulting  injuries,  being  the  consequence  of  a  pure  acci- 
dent, could  not  be  attributed  to  the  negligence  of  the  em- 
ployer. (Buckley  v.  Brown  Hoisting  Machinery  Co.,  93  A. 
S25.) 

Operation  of  Machine  was  not  in  Line  of  Employment 

(Iowa)  An  instruction  by  a  court  to  the  jury  that,  if  a 
servant  in  operating  the  machine  by  which  he  was  injured 
was  not  within  the  line  of  his  employment,  or  duty,  and 
that  he  had  never  been  directed  or  requested  by  the  foreman 
to  operate  such  machine  and  that  he  voluntarily  worked  at 
and  undertook  to  operate  it,  and  in  doing  so  was  injured, 
he  could  not  recover,  and  the  jury  should  find  for  defendant, 
though  they  found  defendant  negligent,  suflBciently  stated 
the  law  as  applicable  to  the  case.  (Cashman  v.  Du  Pont 
Potvder  Co.,  151  N.  W.  30.',.) 

Misrepresentation  in  Sale 

(Kentucky)  Defendant,  who  signed  a  contract  for  the 
purchase  of  a  number  of  machines,  asserted  that  after  he 
had  agreed  to  purchase  one,  the  agent,  when  he  was  busy 
with  others,  requested  him  to  sign  a  memorandum  showing 
that  he  should  represent  the  company.  He  did  not  claim 
that  the  agent  made  any  representations  as  to  the  contract 
other  than  that  it  provided  that  he  should  be  agent  for  the 
company,  which  was  true.  Held,  that  as  defendant  could 
read,  and  signed  the  contract  relying  on  the  agent's  honesty, 
he  was  liable,  for  to  sustain  a  charge  that  a  party's  sig- 
nature was  obtained  by  misrepresentation,  it  must  appear 
that  the  misrepresentation  was  material,  that  it  was  relied 
on  by  the  person  whose  action  was  intended  to  be  influenced, 
and  that  it  was  made  with  knowledge  of  its  falsity,  under 
circumstances  warranting  a  belief  in  its  truth.  (United 
Machine  Co.  v.  Metcalf.  175  S.  W.  851.) 

BROACHING    KEYWAYS   IN   A   TURRET 
LATHE 

The  Fierce-Arrow  Motor  Car  Co.  of  Buffalo,  N.  Y.,  has  cut 
down  the  time  of  manufacturing  the  cast  brass  union  parts 
illustrated,  by  combining  a  broaching  operation  with  the  turn- 
ing operation.  The  part  is  made  from  a  casting,  and  the 
machining  consists  in  turning  and  then  broaching  two  key- 
ways  on  opposite  sides  of  the  central  hole.  These  keyways 
are  3/32  inch  deep  and  3/32  inch  wide.  The  two  operations 
were  formerly  conducted  in  different  departments,  and  by 
combining  them  the  cost  of  production  has  been  greatly  re- 
duced. The  part  is  machined  on  a  Warner  &  Swasey  turret 
lathe  and  is  greatly  facilitated  by  the  use  of  an  air  chuck. 
After  the  turning  has  been  done  and  before  the  piece  is 
taken  from  the  chuck,  the  operator  inserts  a  small  broach  in 
the  central  hole  of  the  piece  and,  with  a  "pusher"  on  the 
turret,  forces  the  broach  through,  cutting  the  two  keyways  as 
shown.  The  broaching  is  done  with  a  broach-travel  of  about 
two  inches,  and  the  action  of  the  turret  pushes  the  broach  en- 
tirely through  the  piece  so  that  when  it  is  released  from  the 
air  chuck  the  broach  drops  out  with  it.  In  the  illustration, 
the  broach  is  shown  part  way  through  the  work.  The  piece 
is  shown  full-size. 
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METHODS    OF    ROUGHING    AND    FINISHING    THIN    WORK    IN    LARGE    QUANTITIES    WITHOUT    DISTORTION 


BY    ALBERT   A    DOWD' 


THE  bushings  shown  at  A  and  C  in  Fig.  1  were  to  be  ma- 
chined in  large  quantities,  and  to  within  very  close 
limits  as  indicated  by  the  dimensions.  It  was  desired 
to  produce  the  bushings  as  economically  and  rapidly  as  pos- 
sible, and  to  so  design  and  arrange  the  tooling  that  distortion 
and  variation  in  sizes  would  be  reduced  to  a  minimum.  The 
matter  ot  'holding  the  work  was  first  considered  and  a  pot 
form  of  casting  was  decided  upon  as  offering  the  best  facili- 
ties. The  bushing  C  was,  therefore,  cast  with  a  3-inch  flanged 
portion  D  which  was  afterward  cut  oft  and  scrapped.  Bushing 
.1  was  made  of  similar  form,  but  in  this  instance  the  flanged 
portion  B  was  so  designed  that  after  cutting  off  it  could  be 
re-machined  to  form  the  threaded  collar  E.  which  was  used 
on  one  of  the  devices  produced  by  the  company.  The  utiliza- 
tion of  this  flange  was  more  an  accident  than  otherwise,  a 
similarity  in  appearance  leading  the  tool  designer  to  look 
up  the  drawing  of  the  threaded  collar,  which  he  had  very 
recently  had  occasion  to  machine,  and  proportion  the  flange 
in  such  a  way  that  it  could  readily  be  used  for  the  other 
piece. 

Particular  attention  was  paid  to  the  finish  allowance  in 
the  cored  hole,  3/32  inch  on  a  side  being  provided  so  as  to 
permit  the  tools  to  get  well  under  the  scale  which  is  fre- 
quently so  disastrous  in  its  affect  on  cutting  tools.  When 
finish  allowances  are  insufficient,  a  lack  of  truth  in  the  cast- 
ing sometimes  permits  the  tool  to  ride  on  the  surface  for  a 
part  of  a  revolution,  so  that  it  encounters  the  scale  and  is 
thereby  speedily  ruined.  An  ample  supply  of  cutting  lubri- 
cant is  a  great  advantage  when  cutting  material  of  this  kind, 
and  as  it  could  not  be  directed  to  the  proper  points  by  means 
of  the  regular  supply  pipes,  it  was  found  necessary  to  make 
special  arrangements  for  this  purpose.  Illustrations  and  a 
description  of  these  will  be  noted  during  the  progress  of  this 
article,  and  attention  will  be  called  to  special  features  of 
construction. 


'  Addrcm:    221  Orore  St.,   Bridgeport,  Conn. 


T"^ 


T' 


-p^ 


.3Viii-*iLJ 


r 


nunNZS    riNrSM  »LL  OVER 


ri(.    t.     Bmihlnii*    to    bo    msohliKHl    uiil    Thra*d«d    ColUr    E 
mad*    from    n*nt*    B 


Fir   2. 

sectional    \ 

First  Setting  of  the  Work 

The  same  method  of  tooling  is  used  for  both  pieces  but  the 
boring  and  reaming  bars  are  necessarily  smaller  for  bushing 
C.  although  the  same  turning  tools,  being  adjustable,  are 
used  in  each  instance.  The  tooling  and  method  of  handling 
for  the  larger  piece  are  shown  in  Fig.  3.  The  flanged  por- 
tion of  the  work  A  is  held  in  a  set  of  special  jaws  F  in  a 
regular  three-jaw  geared  scroll  chuck,  the  jaws  being  brought 
up  against  the  outside  of  the  flange  very  lightly,  so  as  not  to 
cause  distortion.  The  hook  bolts  O  are  then  set  up  tightly 
by  means  of  the  nut  and  washer  at  H  so  that  a  metal  to  metal 
gripping  contact  of  great  holding  power  is  formed,  which  in 
addition  to  preventing  distortion,  tends  to  kill  vibration  in 
the  work  and  thereby  prevent  "chatter." 

The  turning  tool-holder  /  is  of  cast  iron  and  made  of  partial 
U-section;  it  extends  entirely  across  the  turret  to  the  dove- 
tailed faces  of  which  it  Is  gibbed  by  the  straps  J.  Long  bolts 
A',  of  special  construction,  pass  down  through  the  body  of  the 
holder  and  pull  up  on  these  straps  so  that  the  turning  tool 
practically  forms  a  unit  with  the  turret.  Each  end  of  the 
holder  has  a  steel  pilot  I.  which  is  ground  to  a  sliding  fit  in 
the  bronze  bushing  M.  This  bushing  is  contained  in  a  bracket 
.V  which  Is  carefully  fitted  and  screwed  to  the  top  of  the 
spindle  cap  bracket  0.  so  that  a  very  rigid  and  unyielding 
support  Is  formed  for  the  turning  tool-holder.  It  may  seem 
that  a  heavy  turning  tool-holder  of  this  character  is  unneces- 
sary, when  the  work  Is  such  that  It  does  not  call  for  heavy 
cutting,  but  It  should  be  remembered  that  when  the  work  Is 
thin,  every  precaution  must  be  taken  to  guard  against  vibra- 
tion in  any  of  the  working  parts.  An  unsupported  tool  may 
be  rigid  enough  to  do  good  work  on  a  casting  of  heavy  sec- 
tion, and  yet  It  may  utterly  fall  when  used  on  a  piece  of 
thin  work  on  account  of  slight  vibrations  In  the  piece  beln« 
transfi'rre<I  to  the  tool  Itself. 

The  horlng-bnr  P  Is  held  in  the  turret  by  the  shank  Q  and 
Is  al.")!)  piloted  at  the  forward  end  /J  In  n  hardened  and  ground 
bushing  In  the  chuck.  Attention  Is  cjilled  to  the  manner  In 
which  the  boring  tool  S  and  the  turning  tool  T  are  set  In  op- 
position to  each  other  so  as  to  lessen  the  possibility  of  chatter 
and  variations  In  sizes  which  might  be  caused  by  the  work 
springing  slightly  away  from  the  tool  under  the  cut.     As  an 
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additional  precaution  against  inaccuracies,  the  turning  tool- 
holder  is  supplied  with  a  pair  of  rollers  U  which  are  set  in 
adjustable  blocks  and  backed  up  by  screws  in  the  plates  T, 
the  rollers  being  set  a  trifle  behind  the  turning  tool  so  that 
they  bear  on  a  finished  surface.  A  partial  section  through 
the  turning  tool-holder  is  shown  in  the  lower  right  hand 
portion  of  the  illustration,  which  shows  the  rollers  and  tool 
in  contact  with  the  work.  During  the  roughing  operations  of 
turning  and  boring,  the  tool  W  in  the  regular  tool-holder  X 
on  the  front  of  the  cut-off  slide,  is  fed  forward  and  rough- 
faces  the  end  of  the  pot.  The  plan  view  in  the  upper  part  of 
the  illustration  is  partially  broken  away  to  show  the  facing 
tool  in  its  working  position.  Attention  is  called  to  the  fact 
that  this  tool  is  not  employed  until  after  the  turning  tool- 
holder  with  its  back-rests  has  passed  by,  for  an  interference 
with  them  would  otherwise  take  place. 

The  finish-turning  and  boring  operations  are  accomplished 
by  tools  in  the  other  end  of  the  tool-holder,  and  these  are 
identical     with     the 


roughing  tools  ex- 
cept that  they  are 
ground  with  a  slight 
"drag."  The  ream- 
ing bar  r  is  of  some- 
what unusual  con- 
struction; it  is  held 
rigidly  in  the  turret 
but  piloted  at  the 
forward  end  in  the 
same  manner  as  the 
boring-bars.  There 
are  two  flat  reaming 
cutters  Z,  one  of 
which  is  used  for 
roughing  the  other 
for  finishing,  being 
interchangeable  and 
having  a  slight  verti- 
cal "float"  so  that 
they  will  accurately 
follow  the  hole  gen- 
erated by  the  boring 
tools.  The  roughing 
blade  removes  from 
0.010  to  0.012  inch 
of  stock,  while  the 
finisher  has  about 
0.006  inch  to  take 
out.  The  rougher  is 
ground  very  nearly 
on  center  but  the 
finisher  is  slightly 
in  advance  of  it  so 
that  it  has  a  scrap- 
ing effect  and  pro- 
duces a  very  smooth 

hole.       A     hardened  ^'^-   ^-    ^'^™'®*  ^^^^  ®=* 

steel  backing-up  pin  Z^  takes  the  thrust  of  the  reamers  and  re- 
duces wear  to  a  minimum.  After  the  two  reaming  cuts  have 
been  completed,  the  tools  Z^  and  Z,  held  in  a  special  block  on 
the  rear  of  the  cutx)ff  slide,  are  brought  into  play  to  cut  off 
and  finish-face  the  bushing,  respectively,  the  facing  tool  being 
set  so  that  it  will  complete  its  work  before  the  cutting-off  tool 
has  cut  through  the  work.  This  completes  the  first  setting  of 
the  work  and  for  many  kinds  of  commercial  work  the  ac- 
curacy obtained  would  be  sufficiently  close  without  any 
further  machining,  but  in  this  case  such  close  limits  are  re- 
quired that  a  final  operation  of  turning  the  outside  on  an 
arbor  was  found  necessary. 

Second  Setting-  of  the  Work 
The  work  A  is  held  for  this  setting  on  a  special  expanding 
arbor  shown  in  the  lower  portion  of  Fig.  2.  a  special  "nose- 
piece  "  B  being  screwed  to  the  end  of  the  spindle  to  receive 
the  end  of  the  arbor  which  is  tapered  and  keyed  to  prevent 
turning.  The  body  of  the  arbor  is  tapered  at  G  and  the  sleeve 
B  is   expanded   by  a   longitudinal   movement   along   it,   being 


split  in  six  places,  with  three  cuts  from  each  end,  to  allow 
for  the  expansion.  The  sleeve  is  expanded  by  means  of  the 
nut  and  washer  at  E  and  the  longitudinal  location  of  the  work 
is  assured  by  the  shoulder  F  on  the  arbor.  The  interposed 
nut  G  bears  up  against  this  shoulder  and  is  also  used  to  re- 
lease the  work  after  the  machining  has  been  done.  The  end 
of  the  arbor  H  is  ground  to  fit  the  bushing  1  which  is  located 
in  the  turning  tool-holder. 

This  holder  J  has  some  points  of  similarity  with  that  used 
for  the  rough-turning  operations,  for  although  it  is  only  a 
single  ended  holder  it  has  a  steel  pilot  K  which  enters  a 
guide  bushing  L  in  the  bracket  M  on  the  spindle  cap,  as  in 
the  preceding,  instance.  The  body  of  the  holder  is  gibbed  to 
the  dovetailed  face  of  the  turret  by  the  angular  gib  N,  and 
the  turning  tool  0  is  secured  in  place  by  square-head  set- 
screws  shown  in  the  steel  block.  Provision  is  made  for  fine 
adjustment  to  the  tool  by  the  collar  head  backing-up  screw 
P.     The  final  finishing  cut  taken  with  this  device  was  very 

light,  and  was  taken 
at  a  speed  of  150 
feet  per  minute  with 
a  feed  of  0.040  inch 
per  revolution,  so 
that  this  operation 
was  a  very  rapid 
one,  the  production 
ranging  from  70  to 
75  bushings  an  hour. 
The  material  was 
cut  dry  in  this  oper- 
ation. Feeds  for  the 
first  setting  of  the 
work  were  0.025 
inch  per  revolution 
for  the  roughing  cut 
at  a  speed  of  70  feet 
per  minute,  and 
0.040  inch  for  the 
finishing  cut  at  a 
speed  of  100  feet  per 
minute.  Hand  feeds 
were  used  for  the 
reaming  operation 
at  a  speed  of  about 
50  feet  per  minute. 
Sixteen  to  eighteen 
bushings  an  hour 
were    produced. 

Method  ol  Lubricating: 
the  Cutting  Tools 
The  upper  part  of 
Fig.  2  shows  a  sec- 
tional view  through 
the  spindle  of  the 
machine  with  the 
lubricating   device 

for    Roughiae:    Operations    on    Bushing    A    in  Fig.   1  j^j.     jjjg     boring-barS 

in  position.  A  special  bracket  Q  is  fastened  to  the  rear 
of  the  machine  and  carries  a  clamping  bracket  R  at  its 
outer  end,  this  bracket  being  split  at  S  and  clamped 
together  on  the  pipe  r  by  a  screw.  The  pipe  XJ  leads  to  the 
pump  which  supplies  the  lubricant,  a  suitable  shut-off  cock 
being  provided  to  stop  or  regulate  the  flow  as  desired.  A 
smaller  tube  which  enters  the  ends  of  the  boring-bars  at  7, 
until  stopped  by  the  collar  W,  is  bushed  to  fit  the  larger  tube 
and  is  kept  in  contact  with  the  bars  by  the  long  coiled  spring 
X.  The  manner  in  which  the  lubricant  is  directed  onto  the 
tool  through  the  boring-bar  is  shown  in  the  lower  view  in 
Fig.  3,  and  attention  is  called  to  the  fact  that  tl^  hole  which 
leads  the  fluid  to  the  tool  is  drilled  angularly  so  that  the 
stream  strikes  directly  on  the  face  of  the  tool  where  it  will 
do  the  most  good.  This  application  of  a  lubricating  device 
to  internal  cutting  tools  is  especially  good,  for  in  addition  to 
insuring  thorough  cooling,  it  washes  the  chips  forward  out 
of  the  hole  so  that  they  are  not  troublesome.  The  lubrication 
of  the  turning  tools  is  shown  at  Z,  in  P^g.  3,  the  slot  along- 
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side  the  tool  permitting  the  fluid  to  run  down  on  the  cutting 
point.  The  pipe  Z,  is  a  part  of  the  regular  equipment  of  the 
machine.  In  order  to  prevent  leaks  at  the  rear  end  of  the 
spindle,  a  screw  cap  V  (Fig.  2)  is  used  to  draw  up  the  gland 
Z  on  Z„  and  compressing  the  packing  Z,  between  the  two. 
The  writer  has  seen  a  number  of  cases  where  a  device  of 
this  kind  was  used  with  great  success. 
•     «     * 

DRILL   PRESS  TOOLS 

BV   A     A     BERTRAND' 

We  experienced  considerable  trouble  due  to  the  tangs  twist- 
ing off  large  sized  reamers,  and  to  overcome  this,  we  threaded 
the  end  of  the  drill  press  spindle  to  provide  for  using  a  driver 
of  the  form  shown  at  A.  This  did  not  interfere  with  the 
driving  of  small   reamers   in   the   usual   way.     All   reamers 
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over  15/16  inch  in  diameter  were  made  with  a  collar 
on  the  shank  just  below  the  taper.  This  collar  was  turned  to 
1V4  inch  in  diameter,  and  was  milled  away  on  both  sides  to 
fit  the  slot  in  the  driver. 

The  design  and  purpose  of  the  facing  head  shown  at  B  will 
be  apparent  from  the  illustration,  without  requiring  more 
than  a  very  brief  description.  The  slots  for  the  cutters  are 
planed  at  an  angle  and  a  sleeve  is  shrunk  on  the  outside  of 
the  head.  A  screw  carried  by  this  sleeve  at  each  side  of  the 
head  provides  for  holding  the  cutters  in  place;  and  two 
screws  through  the  bottom  of  the  head  afford  a  means  of  ad- 
justing the  vertical  position  of  the  cutters.  To  provide  for 
driving  the  head,  a  slot  was  cut  in  the  bore  and  a  recess  on 
the  under  side  of  the  head,  to  receive  the  driver  on  the  shank 
C.  This  head  was  used  for  facing  the  under  side  of  a  frame 
after  it  had  been  bored,  without  requiring  the  work  to  be  re- 
moved from  the  jig. 

As  the  facing  operation  was  performed  by  raising  the  spin- 
dle, it  can  readily  be  seen  that  the  ordinary  taper  shank  to 
fit  in  the  drill  press  spindle  would  not  give  satisfactory  re- 
sults. Consequently  the  ball  chuck  D  was  made  for  use  In 
connection  with  the  facing  tool.  The  end  of  the  drill  press 
spindle  was  threaded  to  enable  the  chuck  to  be  screwed  onto 
It,  and  a  straight  hole  was  bored  in  the  lower  end  to  receive 
the  shank  of  the  facing  head.  The  outside  of  the  chuck  was 
turned  to  leave  a  wall  Vj  Inch  thick,  and  a  %-inch  hole  was 
drilled  In  this  wall,  leaving  a  flange  which  would  prevent  a 
%-lnch  hardened  steel  ball  from  dropping  through.  When  the 
ball  ti  up  tight  against  this  flange  It  still  projects  far  enough 
on  the  outside  of  the  chuck  to  prevent  the  ring  from  dropping 
off,  and  a  small  pin  or  screw  above  the  ring  prevmts  It  from 
being  raised  far  enough  to  allow  the  ball  to  fall  out.  The 
shank  of  the  facing  head  Is  a  close  flt  In  the  body  of  the 
chuck,  and  the  side  of  the  shank  Is  spotted  with  a  drill. 
When  the  shank  la  Inserted  In  the  chuck,  the  ball  enters  this 
cavity  In  the  shank  and  the  ring  drops  down,  thus  holding 

■  AMTtn:     es  Cbrdrll   I'larf.   ADtiuro.    N.   T. 


the  ball  in  the  cavity  and  providing  the  necessary  drive  for 
the  head.  The  same  form  of  chuck  could  be  used  for  holding 
boring  tools. 

SPACING   OF  BOLTS  FOR  WRENCH 
CLEARANCE 

BY    LOLIS   J     SCHROEDER" 

Any  mechanic  who  has  had  experience  in  assembling  ma- 
chinery knows  that  trouble  is  sometimes  encountered  through 
having  bolts  spaced  in  such  a  way  that  there  is  not  sufficient 
room  between  the  nuts  of  adjacent  bolts  to  afford  the  neces- 
sary wrench  clearance.  It  is  the  purpose  of  the  present 
article  to  show  just  what  requirements  must  be  met  in  spac- 
ing the  bolts,  in  order  that  the  work  of  assembling  may  be 
handled  in  an  expeditious  manner.  Referring  to  the  ac- 
companying illustration,  it  will  be  seen  that  the  following 
notation  is  used: 

O  =  distance  from  center  of  bolt  to  nearest  side  of  corner; 

D,  =  distance  between  centers  of  adjacent  bolts; 
d  =  diameter  of  bolt; 

C  ^  distance  across  corners  of  nut; 

W  =  maximum  width  of  head  of  wrench. 

Again  referring  to  the  illustration,  we  see  that: 

Z)  =  %  W  cos  15  degrees  =  0.483W.  ( 1 ) 

But  according  to  William  L.  Cathcart,  the  value  of  W  is: 
W  =  3%d  +  %.  (2) 

Combining  Formulas  (1)  and  (2)  we  have: 

jD  =  1.7  d  +  0.06   (approximately). 

It  will  be  noted  from  the  illustration  that  this  formula  pro- 
vides for  a  slight  clearance  at  the  sides.  An  additional  clear- 
ance may  be  added,  according  to  the  nature  of  the  sides  of 
the  work  forming  the  corner.  For  bolts  placed  side  by  side 
with  one  bolt  located  in  a  corner  as  shown  in  the  illustration. 
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we  have  the  following  expression  for  the  distanco  D,  tu'tween 
centers  of  adjacent  bolts: 

A  =  %W  +  %C+ V6rf  (3) 

where  the  distance  C  across  the  corners  of  the  nuts  has  the 
following  value: 

C- 1.155   dVjd-f  %)  =  1.73  d +  0.144. 
Substituting  this  value  of  €  In  Formula  (3)  and  using  the 
value  W  In  Formula  (2),  we  have: 

Z).  --=  1.75  d  -f  0.062  -f  3.11  +  0.072  +  0.5  d  = 

0.86  d -f  0.134.  (4) 

The  value  of  IV  as  given  by  Mr.  Cathcart  will  be  found 
ample  for  any  wrench  on  the  market;  in  fact,  the  clearance 
will  be  more  than  ample  for  many  typos  of  wrenches. 
Formula  (4)  may  also  be  applied  to  cases  where  there  are 
no  corner  bolts;  but  In  such  cases  there  will  be  a  slightly 
greater  clearance. 
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■  XTERNAL  grinding,  which  refers  to  the  grinding 
of  holes,  is  not  only  a  broad  subject,  but  is  one 
of  great  importance  to  the  machine  tool  builder, 
as  well  as  the  general  manufacturer.  Up  to 
within  the  last  eight  or  ten  years,  internal  grind- 
ing was  done  only  where  hardened  parts  were 
used  and  the  holes  had  to  be  finished  to  an  exact  size.  In 
many  cases,  lapping  was  resorted  to  for  finishing  holes  in 
the  hardened  pieces,  only  a  thousandth  or  two  of  stock  being 
left  for  this  purpose  in  order  that  the  operation  should  not 
take  more  time  than  absolutely  necessary,  which  was  too 
long  at  the  best.  The  internal  grinding  machine  has  com- 
pletely displaced  lapping  from  the  rough  and  at  the  present 
time  lapping  as  a  finishing  operation  Is  used  only  when  sur- 
faces of  great  smoothness  or  extreme  accuracy  are  to  be  pro- 
duced, beyond  the  limits  of  ordinary  grinding  operations. 

With  the  improvements  made  in  internal  grinding  ma- 
chines, the  field  has  been  developed  and  extended  to  such  a 
great  degree  that  not  only  is  it  considered  good  practice  to 
grind  hardened  work,  but  also  parts  made  of  soft  steel,  cast 
iron  and  bronze,  whenever  accurately  round  and  straight 
holes  are  desired,  of  accurate  diameters,  so  that  proper  and 
uniform  fits  can  be  secured.  In  fact,  on  bushings  of  bronze, 
Lumen  and  cast  iron,  it  is  often  less  expensive  and  far  more 
satisfactory  than  finishing  by  reaming. 

Types  of  Machines  Used  for  Internal  Grinding 
Internal  grinding  is  done  both  on  universal  grinding  ma- 
chines and  on  special  types  of  machines  designed  exclusively 
for  handling  this  work.  The  use  of  the  universal  grinding 
machine  on  this  work  is  confined  more  particularly  to  tool 
rooms  for  making  jib  bushings  and  similar  parts,  and  is  not 


•  For  articles  on  grinding  previously  published  In  Maphinert,  see 
Cylindrical  External  Grinding"  in  tlie  July,  1915,  numlier  and  other 
there   referred   to. 
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commonly  employed  in  a  manufacturing  way  for  producing 
interchangeable  work  in  large  quantities.  The  reason  is 
that  the  universal  grinding  machine  being  designed  for 
handling  plain  grinding,  face  grinding  and  internal  grinding, 
cannot  be  so  constructed  as  to  be  as  efficient  on  any  one  line 
of  work  as  a  machine  which  is  designed  and  built  for  that 
special  purpose. 

Universal  grinding  machines  are  regularly  furnished  with 
internal  grinding  attachments  consisting  of  a  bracket  sup- 
porting the  grinding  wheel  and  spindle,  which  can  be  mounted 
on  the  swivel  base  carrying  the  main  grinding  spindle.  Fig. 
1  shows  the  internal  grinding  attachment  furnished  on  a 
Brown  &  Sharpe  universal  grinding  machine.  This  attach- 
ment is  supported  on  the  slide  carrying  the  wheel  spindle, 
the  slide  being  turned  180  degrees  from  the  position  it  usu- 
ally occupies  when  the  machine  is  arranged  for  plain  grind- 
ing. To  use  the  internal  grinding  head,  the  wheel  spindle 
used  in  plain  grinding  is  removed  and  a  special  arbor  with 
pulley  for  driving  the  internal  attachment  is  substituted. 
The  vertical  driving  belt  is  crossed  and  the  grinding  spindle 
runs  in  the  direction  shown  by  the  arrow. 

In  operation,  the  grinding  wheel  may  be  brought  in  con- 
tact with  either  the  front  side  or  the  rear  side  of  the  hole  in 
the  work.  The  relation  of  the  wheel  to  the  work  differs, 
however,  in  general  practice  among  the  makers  of  the  dif- 
ferent types  of  machines;  this  point  will  be  treated  more 
fully  later. 

Internal  Grinding  Machines 

In  the  construction  of  these  machines,  there  are  two  types 
in  use.  In  one  type  the  work  head  is  stationary  and  the 
wheel  spindle  is  traversed  to  and  from  the  work.  The  wheel 
spindle  moves  forward  and  back  during  the  grinding,  and  is 
moved  away  from  the  work  for  the  purpose  of  gaging.  In 
the  other  type,  the  wheel  spindle  is  supported  by  a  stationary 
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Universal   Grinding  Machine 

portion  of  the  frame  and  the  work  head  is  mounted  on  the 
table  of  the  machine  and  travels  to  and  from  the  grinding 
wheel.  The  former  type  is  used  to  a  large  extent  in  machines 
especially  designed  for  internal  grinding,  while  the  second 
type  follows  the  construction  of  the  universal  grinding  ma- 
chine more  closely. 

Internal  grinding  machines,  of  course,  are  made  in  different 
sizes  adapted  for  grinding  a  large  range  of  work  and  also 
In  small  sizes  with  special  features  in  some  cases  for  grinding 
small  holes  exclusively.  They  may  be  subdivided  also,  into 
two  classes:  one  adapted  for  internal  grinding  exclusively 
and  another  type  in  which  a  combination  machine  is  fur- 
nished which  will  grind  both  internal  and  external  di- 
ameters on  the  work  at  the  same  chucking.  In  the  following, 
one  machine  of  each  type  will  be  illustrated  and  described. 
The  Heald  Internal  Grinding;  Machine 

A  machine  designed  especially  for  internal  grinding,  which 
is  built  by  the  Heald  Machine  Company,  is  shown  in  Fig. 
2.  In  this  machine  the  designer  has  departed  from  previous 
types  which  were  built  on  the  plan  of  the  universal  grinding 
machine,  and  put  the  head  stock  on  a  bridge  at  the  left-hand 
end  of  the  machine,  giving  it  a  firm  and  solid  support.  The 
grinding  wheel  spindle  is  mounted  on  a  cross-slide  A  carried 
on  the  main  table  B  of  the  machine,  which  gives  a  solid  sup- 
port to  the  wheel  spindle.  The  wheel  spindle  is  driven  from 
the  overhead  countershaft  by  a  belt  connecting  with  an  idler 
pulley  at  the  rear  of  the  cross-slide,  and  the  speed  for  the 
grinding  spindle  is  controlled  by  the  diameter  of  the  pulley 
on  this  spindle. 

The  speed  at  which  the  work  rotates  is  varied  by  change 
speed  mechanism  forming  a  part  of  the  countershaft.  The 
changes  of  table  feeds,  i.  e.,  the  speed  at  which  the  wheel 
travels  through  the  work,  are  effected  by  operating  the  lever 
C.  The  headstock  will  swing  to  an  angle  up  to  45  degrees 
either  side  of  the  center-line,  for  grinding  tapered  holes,  and 


[                                             ^ 

r 

Fit.    1.     Hold    No.    75   Internal   Orindlnf   Marhino 


it  is  graduated  both  in  degrees  and  In  Inches  of  taper  per 
foot.  This  type  is  especially  adopted  for  producing  inter- 
changeable parts  in  large  quantities,  because  of  the  firmness 
and  rigidity  of  the  work  support  and  the  wheel  support,  en- 
abling relatively  soft  and  free  cutting  wheels  to  be  used.  The 
machines  are  made  in  two  styles,  one  being  fitted  with  both 
power  and  hand  feed,  and  the  other  with  a  pilot  handwheel 
for  hand  feed  only. 

Rivett  Internal  Grinding-  Machine 

For  small  work,  such  as  grinding  bushings,  sleeves,  and 
similar  parts  where  high  peripheral  wheel  speeds  are  neces- 
sary, the  internal  grinder  shown  in  Fig.  3,  built  by  the 
Rivett  Lathe  &  Grinder  Co.,  is  especially  suited.  In  this 
machine  the  wheel  spindle  A  is  held  in  a  bracket  B  fastened 
to  a  slide  that  can  be  traversed  at  right  angles  to  the  travel 
of  the  work-table  by  operating  handwheel  C.  Button  D  is 
used  to  engage  the  cross-feed  for  the  wheel  slide.  The  wheel 
spindle  is  driven  by  two  belts  from  the  rear  countershaft, 
which,  in  turn,  is  belted  to  the  overhead  works  from  which 
suitable  speeds  can  be  obtained  by  means  of  the  cone-puUey 
countershaft. 

The  table  of  the  machine  is  in  two  sections,  the  lower  sec- 
tion Is  mounted  on  the  base  and  slides  on  cross-bearings, 
being  controlled  in  its  movement  by  a  reciprocating  mechan- 
ism so  designed  that  as  the  center  of  the  stroke  is  ap- 
proached the  speed  of  the  table  is  slightly  retarded.  This 
speed  variation  does  away  with  the  tendency  of  the  wheel  to 
take  a  lighter 
cut  at  the  cen- 
ter of  the  work, 
and  at  the  same 
time  allows  a 
coarser  feed. 
Three  different 
feeds  for  the 
table,  indepen- 
dent of  the 
head,  are  ob- 
tained through 
a  three-step  cone 
pulley  at  the 
rear  of  the  ma- 
chine.  The 
stroke  of  the 
table  can  be 
varied  within  a 
thousandth  inch 
to  any  length 
within  its  ca- 
pacity by  adjust- 
ing     screw      E 

with       a       crank         ^^*    ^'     ^^^^^^   ^^-    ^   internal    Grindinf   Machine 

handle.  The  table  may  be  operated  by  hand  by  pilot  wheel  F: 
when  operated  by  power,  reciprocation  of  the  table  can  be 
stopped  by  loosening  clamp  O  without  stopping  the  machine. 
The  upper  section  of  the  table  is  arranged  to  swivel  5  de- 
grees in  either  direction  from  the  center,  and  is  adjusted  by 
hand  screws  //.  Clamps  /  and  J  serve  to  lock  it  to  the  lower 
section  of  the  table. 

The  base  upon  which  the  work  head  rests  is  graduated  In 
degrees  and  the  slide  can  be  set  at  any  angle  up  to  90  de- 
grees In  either  direction.  The  work  bead  is  mounted  on  a 
cast-iron  plate  fitting  the  table  slide  and  can  be  moved  any 
riMiulred  distance  along  the  slide  and  clamped  In  position  by 
lover  /,.  .Vdjustmoiit  of  the  work  head  is  secured  through 
screws  K.  The  front  end  of  the  work  spindle  is  ground  on 
the  inside  to  hold  split  chucks,  and  the  rear  end  to  fit  a  draw- 
in  spindle  furnished  with  the  machine.  Special  flztures  are 
provided,  so  that  it  can  be  adapted  to  a  general  line  of  tool- 
room work   for  external  grinding,  etc. 

Bryant  Chvicklnit  Grinder 

Another  type  of  grinding  machine  that  is  used  for  Internal 
work  as  well  as  for  external  work  Is  shown  In  Fig.  4.  This 
Is  built  by  the  Bryant  I'hucking  Grinder  Co.  The  machine 
Is  compact.  It  Is  possible  to  swing  the  wheel  spindle  oat  of 
the  way  to  gage  the  work.  and.  on  the  multiple-spindle  type. 
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external  and  internal  diameters  can  be  ground  at  the  same 
setting,  thus  insuring  that  they  are  concentric  with  each 
other. 

The  work  is  held  in  a  chuck  A  operated  by  handwheel  B. 
This  chuck  is  driven  by  pulley  P,  and  the  work  head  has  an 
angular  adjustment  for  grinding  tapers  up  to  and  including 
30  degrees.  Internal  grinding  is  done  with  wheel  spindle  C, 
whereas  spindle  D  is  used  for  external  or  face  grinding.  Spin- 
dle D  is  driven  from  the  overhead  works  by  a  belt  running  on 
pulley  E,  and  spindle  0  is  driven  from  the  same  pulley  by 
a  separate  and  shorter  belt.  The  wheel  slide  F  is  held  on  a 
hardened  and  ground  cylindrical  bar  and  can  be  swung  on 
this  bar  to  obtain  the  cross-feed  for  diameter  control  and  face 
grinding.  The  diameter  control  is  secured  through  hand- 
•wheel  G  which  carries  an  automatic  knock-off  cam  operating 
through  lever  H.  The  backward  and  forward  motion  for  the 
wheel  slide  is  secured  through  a  belt  running  on  pulleys  /; 
the  gear  J  carries  reversing  trips  for  controlling  the  length 
of  traverse.  An  automatic  trip  Is  also  provided  for  throw- 
ing out  the  feed  of  the  work  slide.  The  reversal  of  the 
wheel  slide  can  be  effected  by  hand  lever  E,  wbereas  lever 
L  is  used  to  disengage  the  power  traverse.  The  pilot  wheel 
M  is  for  moving  the  slide  back  and  forth  by  hand. 
Internal  Grinding  Wheel  Spindles 

In  the  grinding  of  small  holes  having  a  length  of  say  four 
or  five  times  their  diameter,  some  diflSculty  is  often  experi- 
enced in  getting  wheel  spindles  which  are  stiff  enough  to 
grind  absolutely  straight  holes,  owing  to  the  tendency  of 
the  wheel  spindle  to  spring  away  from  the  work  when  its 
length  is  many  times  its  diameter.  In  the  older  types  of 
Internal  grinding  spindles,  such  as  used  in  connection  with 
universal  grinding  machines,  the  wheelhead  was  always  made 
up  of  a  tube  with  thin  walls,  carrying  a  small  bushing  at 
the  end,  to  support  the  grinding  spindle  near  the  wheel,  and, 
of  course,  the  largest  diameter  of  the  outside  tube  had  to  be 
somewhat  smaller  than  the  diameter  of  the  hole  to  be 
ground,  to  allow  for  a  reasonable  amount  of  wear  to  the 
wheel.  This  made  a  very  light  spindle  necessary  for  holes 
one  inch  in  diameter  or  less. 

The  Heald  Machine  Company  has  developed  a  different  type 
of  spindle  in  which  a  solid  spindle  extends  out  beyond  the 
bearings,  to  enter  the  hole,  and  carries  the  wheel  at  a  suf- 
ficient distance  out  to  reach  through  the  hole.  By  this  con- 
struction, which  will  be  described  later,  it  is  possible  to  pro- 
vide bearings  which  are  larger  and  more  accessible  for  ad- 
justment and  oiling.  A  similar  construction,  namely,  the 
use  of  a  naked  spindle  carrying  a  wheel,  is  also  used  in  the 
small  precision  grinding  machines  for  grinding  very  small 
holes,  such  as  made  by  the  Rivett  Lathe  and  Grinder  Com- 
pany and  the  Van  Norman  Machine  Tool  Company. 

On  large  spindles  for  grinding  holes  2  inches  in  diameter 
and  larger,  it  is  the  universal  practice  to  keep  the  bearings 
close  to  the  grinding  wheel,  the  bearing  as  well  as  the  wheel 
passing  into  the  hole  in  the  work.  The  smaller  the  hole  to 
be  ground,  of  course,  the  higher  the  spindle  speed  should  be 
to  give  the  wheel  a  reasonable  surface  velocity.  About  6000 
feet  per  minute  has  been  demonstrated  to  be  a  desirable  sur- 
face speed   for  plain  grinding  machines  and  relatively  large 


Fig.    4.     Bryant    Two-spindle    Chucking,    Face,    and    Hole    Grinder 

wheels,  but  it  would  require  excessively  high  speeds  for  in- 
ternal spindles  to  secure  this  circumferential  velocity  in  run- 
ning small  wheels  for  grinding  of  small  holes,  and  these 
speeds  would  involve  lubrication  difficulties  and  extreme  re- 
finement in  the  adjustment  of  bearings,  which  it  is  not  so 
easy  to  secure  in  internal  spindles  of  small  diameter.  The 
modern  grinding  wheel  which  can  be  furnished  in  soft  and 
free  cutting  grades,  now  renders  it  unnecessary  for  internal 
grinding  spindles  to  run  at  such  extremely  high  speeds  to 
produce  high  grade  work  in  large  quantities,  and  this  has 
simplified  to  a  great  degree  the  problem  of  getting  suitable 
spindle  speeds  for  internal  grinding  machines.  Many  in- 
ternal grinding  wheel  spindles  have  been  devised  for  this 
work,  and  a  few  of  those  incorporating  representative  fea- 
tures of  design  will  be  described. 

Brown  &  Sharpe  Internal  Grinding-  Spindle  (or  Universal 
Grinding  Machine 
The  internal  grinding  spindle  shown  in  Fig.  5  consists 
primarily  of  a  grinding  spindle  of  comparatively  small  size 
mounted  in  a  bearing  in  telescopic  tubes  of  sufficiently  large 
diameter  to  give  the  required  rigidity.  These  tubes  or  shells 
are  adjustable  longitudinally  relative  to  each  other,  and  sup- 
port the  bearings  for  the  spindle  in  close  proximity  to  the 
grinding  wheel.  The  small  diameter  of  the  spindle  enables 
it  to  be  revolved  at  the  high  speed  necessary.  The  pulley 
spindle  A  is  mounted  in  two  annular  ball  bearings  which 
take  the  pull  of  the  belt.  The  bronze  box  B  for  the  wheel 
spindle  is  tapered  on  the  outside  to  fit  in  the  tapered  hole 
of  the  outer  shell,  and  this  shell  is  made  to  screw  onto  the 
inner  shell.  It  will  be  seen  that  the  outer  shell  moves  the 
bronze  box  longitudinally  toward  or  from  the  inner  shell, 
thus  decreasing  the  end  play  of  the  wheel  spindle  collar  C. 


^GRINDING  WHEE 
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When  the  outer 
shell  has  been 
screwed  onto  the 
inner  one  far 
enough  to  take 
up  all  end  play 
of  collar  C.  still 
further  move- 
ment will  force 
the  box  into  the 
taper  end  of  the 
outer  shell  and 
close  it  to  com- 
pensate for  wear. 

After  the  box  has  been  forced  far  enough  into  the  tapered 
hole,  the  outer  shell  is  unscrewed  sufficiently  to  relieve  the 
pressure  on  the  collar  and  make  a  running  fit.  To  make  this 
adjustment,  a  screw  in  the  bracket  (not  shown)  should  be 
loosened  and  the  outer  shell  turned  by  the  knurled  section. 
By  loosening  the  screw  in  the  bracket,  the  wheel  spindle 
with  its  connecting  shells  can  be  removed  from  the  stand 
without  disturbing  the  pulley  spindle,  as  the  connection  is 
made  by  a  clutch.  In  this  spindle,  provision  is  made  for  ex- 
cluding dust  from  the  bearings,  and  rigidity  at  high  speeds 
is  attained. 

Heald  Internal  Grindingr  Spindle 

Fig.  8  shows  one  type  of  internal  grinding  spindle  used 
on  the  Heald  Nos.  70  and  75  internal  grinding  machines.  By 
referring  to  this  Illustration,  it  will  be  noticed  that  the  spin- 


Fip.    6.     Rivett    Intem&l    Grinding-wheel    Spindle 

die  is  a  solid  shaft  and  is  supported  in  three  phosphor  bronze 
bearings  A,  B  and  C.  These  are  tapered  on  the  outside  di- 
ameter and  adjusted  by  means  of  "take-up"  nuts  a.s  illus- 
trated. The  method  of  adjusting  the  bearing  is  to  first  tighten 
up  a  nut  until  the  bearing  fits  the  spindle  snugly;  then  the 
screws  D  which  are  threaded  into  tapered  expanding  blocks 
E,  are  adjusted,  drawing  up  the  blocks  in  the  tapered  slot 
in  the  bearings  and  in  this  way  slightly  expanding  them. 
This  adjusting  device  provides  a  suitable  and  positive  lock 
for  the  bearings,  and  seats  them  securely  and  firmly  in  their 
housings. 

Rlvett  Internal  Grindlnpr  Spindle 
An  internal  grinding  wheel  spindle  designed  to  run  at 
high  peripheral  velocities  is  shown  in  Fig.  6.  This  spindle, 
which  Is  used  on  the  Rivett  internal  grinding  machines,  is 
operated  at  speeds  of  from  25,000  to  30,000  R.  P.  M.  with 
satisfactory  results.  The  spindle  A.  which  is  of  the  solid 
shaft  type,  is  driven  by  two  belts  running  on  pulleys  located 
at  each  end  and  is  supported  by  ball  bearings  as  shown.  The 
bearings  are  completely  submerged  in  oil  supplied  through 
screw  hole  B.  They  are  enclosed  in  a  dust-proof  cast-iron 
■hell,   adjustment  being   made   by   loosening   screws   C,   and 


Tig.    8.     Heald    Internal    Grinding-wheel   Spindle 

turning  adjusting  nuts  D  with  a  spanner  wrench,  turning  to 
the  right  to  tighten  and  to  the  left  to  loosen.  When  properly 
adjusted,  there  should  no  no  end  play  and  the  spindle  should 
run  freely  when  whirled  by  the  fingers. 

Holding-  Work  tor  Internal  Grinding 
Next  in  importance  after  selecting  the  right  wheel  to  use 
on  the  internal  grinding  machine  for  a  certain  job,  is  the 
selection  and  construction  of  the  chucking  fixture  for  hold- 
ing the  work;  in  fact,  there  are  many  cases  in  which  the 
chucking  of  the  work  is  more  important  than  the  selection 
of  the  grinding  wheel,  because  where  you  have  a  difficult 
piece  to  hold,  more  time  may  be  required  to  satisfactorily 
chuck  the  piece  and  get  it  running  right,  than  it  takes  to 
grind  it  afterwards.  This  explains  to  quite  a  degree  the 
difference  in  output  and  accuracy  obtained  in  different  shops 
operating  on  identically  the  same  classes  and  kinds  of  work. 
For  instance,  in  chucking  gears,  one  shop  will  equip  its 
machine  with  a  high  grade  type  of  gear  holding  chuck,  in 
which  the  gear  is  trued  up  instantly  by  a  system  of  pitch- 
line  control,  and  the  draw-in  collet  used  takes  but  a  moment 
to  operate.  In  another  shop  the  chucking  fixtures  will  be 
so  crude  that  the  same  gear  will  be  held  in  a  3-jaw  chuck  and 
the  operator  will  either  true  it  up  with  a  piece  of  chalk,  or 
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Tig.    9. 


Rourh-KTinding   Semicircular    Ball    Race   in    Unirenal 
Machine   lltted    up    for    Internal    Orindioc 


ndint 


use  some  other  truing  device  which  will  require  a  longer 
time  for  chucking  than  for  chucking  and  grinding  the  hole 
to  size,  when  using  a  properly  designed  chuck. 

When  grinding  thin  bushings,  a  special  form  of  chucking 
device  should  be  used,  in  which  the  bushing  is  clamped  end- 
wise, because  any  radial  pressure  such  as  would  result  from 
using  a  3-jaw  chuck  or  similar  arrangement  would  distort 
the  piece  so  that  after  It  was  removed  from  the  grinding 
machine,  a  "three-cornered"  hole  would  be  produced  instead 
of  one  which  was  truly  cylindrical.  Very  little  clamping 
pressure  is  required  to  hold  a  bushing  endwise,  and  these 
rliucks  can  bo  made  so  that  they  arc  simple  and  quickly  oper- 
ated, thus  producing  work  accurately  and  efficiently.  There 
are  two  ways  of  grinding  bushings;  one  is  to  grind  the  in- 
lerlor  first  and  then  slip  them  on  an  arbor  and  finish  on  a 
plain  grinding  machine;  by  this  method  accurate  work  is 
secured  and  the  exterior  and  Interior  holes  can  be  made 
truly  conrentrlr  with  each  other.  The  other  method  Is  to 
grind  the  i-xlerlor  of  the  bushing  first  and  then  slip  this  Into 
a  holder  or  bushing  chuck  fitted  to  an  Internal  grinding  ma- 


August,  1915 


MACHINERY 


987 


chine,  and  grind  the  hole  last.  While  this  may  seem  to  be 
a  very  satisfactory  method,  in  practice  it  is  not,  for  the  fol- 
lowing reasons: 

1.  It  seems  to  be  true  that  a  bushing  will  change  shape 
more  when  the  inside  is  ground  last  than  when  ground  first. 

2.  It  is  more  difficult  to  grind  the  outside  of  a  bushing 
to  accurate  limits  when  the  hole  is  rough  and  cannot  be 
satisfactorily  supported  on  a  grinding  arbor,  than  it  is  to 
grind  the  hole  in  the  bushing  first  (the  bushing  being  held 
by  clamping  endwise)  and  then  slip  the  bushing  on  an 
arbor  and  finish  the  outside;  the  bushing  in  this  case  fits 
the  arbor  perfectly  and  has  a  good  solid  support  for  the 
grinding  wheel  at  all  points. 

3.  In  fitting  up  a  bushing  chuck,  it  must  be  put  onto  the 
internal  grinding  machine  spindle  and  be  ground  to  size 
after  being  mounted,  in  order  that  the  hole  will  run  true. 
After  one  lot  of  bushings  is  finished,  the  chuck  will  be  re- 
moved from  the  grinding  machine  and  later  replaced  when 
another  lot  of  bushings  is  to  be  handled.  In  making  the 
second,  third,  and  following  replacements  of  the  bushing 
chuck,  the  operator  will  find  it  very  difficult  to  get  the  chuck 
back  on  the  grinding  spindle  and  have  the  hole  run  "dead 
true";  therefore,  he  must  either  grind  out  the  hole  again 
to  make  it  run  true   (and  then  the  bushings  are  not  a  good 


fit),  or  else  the  subsequent  lots  of  bushings  must  be  ground 
to  a  larger  diameter  to  fit  the  new  diameter  of  hole  in  the 
chuck,  all  of  which  Is  avoided  when  the  hole  is  ground  first 
and  the  bushing  finished  externally  last. 

The  subject  of  holding  work  on  internal  grinding  machines 
is  a  broad  one  and  one  that  has  developed  a  great  number 
of  exceedingly  Ingenious  and  interesting  devices,  and  will, 
therefore,  be  dealt  with  in  a  separate  article. 

Grinding:  Straight 
Holes 

Owing  to  the 
close  limits  of  ac- 
curacy demanded 
of  a  grinding  ma- 
chine, it  is  often 
desirable  to  make 
some  simple  test 
to  show  that  the 
machine  is  grind- 
ing  perfectly 
straight.  This  can 
be  determined 
when  the  hole  is 
to  size,  by  trying  a 
sizing  plug,  and 
the  operator  can 
easily  determine 
whether  the  hole  is 
larger  or  smaller 
at    the    rear    from 
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D      Machinery 
of   Bushings.    Sleeve,   and   BaU   Eace   Grinding 

A 

Work; — Bushing,  0.1.5  per  cent  carbon  open-heartb  steel,  carbonized  0.030 
inch  deep,   and  hardened. 

Operation: — Grinding  hole  with  Detroit  (vitrified)  grade  M,  67  grain  wheel, 
%  by  J,4  inch;  speed.  17,600  R.  P.  M. — 3450  feet  surface  speed;  amount 
removed  from  diameter,  0.005  Inch;  work  speed,  740  R.  P.  M.— 145 
feet  surface  speed. 

Remarks; — Wheel  trued  to  %  Inch  diameter;  hand  feed  or  "pumping  action" 
used  for  feeding  wheel;  production,  425  pieces  in  nine  hours;  machine 
used,    Lansing    Stamping    &    Tool    Co.'s    grinding    machine. 

B 

Work: — Bushing.  0.15  per  cent  carbon  open-hearth  steel,  carbonized  0  030 
inch  deep,   hardened  in  oil. 

Operation; — Grinding  hole  with  Norton  (vitrified)  alundum.  grain  46,  grade 
K  wheel,  IVi  inch  by  I14  inch;  speed,  10.600  R.  P.  M. — 3400  feet  sur- 
face speed;  work  speed,  280  R.  P.  M.— 95  feet  surface  speed;  amount 
removed  from  diameter,   0.015  inch. 

Remarks: — Power  feed  used,  65  inches  per  minute,  20  traverses  to  complete 
piece;  production,  80  pieces  in  nine  hours;  machine,  Heald  No.  70 
internal  grinding  machine. 

c 

Work: — Double  cone  race  internally  form  ground;  material,  0.15  per  cent 
carbon,   open-hearth   steel,    carbonized   0.030  inch   deep,    and   hardened. 

Operation: — Grinding  Internal  ball  race  with  Norton  (vitrified)  alundum, 
combination  grain  wheel;  grain  38-60,  grade  J,  1%  inch  by  %  inch; 
speed,  10,600  R.  P.  M. — 4500  feet  surface  speed;  work  speed,  400 
R.  P.  M. — 170  feet  surface  speed;  material  removed  from  0.010  to 
0.020  inch  on  diameter. 

Remarks: — Grinding  wheel  moved  in  until  both  sides  touch  then  tei 
directly  into  work  by  operating  cross-feed  by  hand;  50  pieces  ground 
for  each  truing  of  wheel;  production.  300  pieces  in  nine  hours;  machine 
used,    No.    75   Heald    internal    grinding    machine. 

D 

Work; — Sleeve.  0.15  per  cent  carbon,  open-hearth  steel,   carbonized  0.030  Inch 

deep,  and  hardened. 
Operation: — Grinding     internal     diameter     with     Norton      (vitrified)     alundum 

wheel,  3%  inches  by  %  inch,  grain  36,  grade  J;  speed,  8600  R    P    M  — 
speed;   work   speed,    4D0   R.   P.   il.— 327   feet  surface 


7035    feet   surfac 


TABLE 

I.    ALLOWANCES  FOR  INTERNAL  GRINDING-ALL  MATERIALS 

5 

Length  of  Hole  in  Inches 

V4            1 

1V4 

2           3           4 

5 

6             7             8             10            12 

Allowance  in  Inches 

i  \  0.005   0.006   0.007 

0  008 

n  nr^Q  n  nin  n  nil 

0  012 

0  013 

IJ    0.007 !0.00«   0.009    0.010   0.011    0.012 

0.013 

0.014 

0.015 

0.016. 1 

2    ,  0.008   0.009   O.OOit    0.010   0.011    0.012 

0.013 

0.015 

0.016 

0.017    0.020   0.022 

2i    0.009   0.010:0.010,0.011    0.011    0.013 

0.014 

0.015 

0.017 

0.018  I  0.020   0.023 

3    ;  0.009 1 0.010 1  0.010 !o. Oil    0.012    0.013 

0.015 

0.016 

0.017 

0.019  0.021    0.024 

3J  '  0.010   0.010 

0.011    0.012   0.013   0.014 

0.015 

0.017 

0.018 

0.019    0.022    0.024 

4      0.010 

0.011 

0.012    0.012   0.013   0.015 

0.016 

0.017 

0.018 

0.020    0.022    0.025 

5      0.011 

0.012 

0.013  1  0.013   0.015   0.016 

0.017 

0.018 

0.019 

0.021    0.023    0.026 

6      0.012 

0.013 

0.014 '0.014   0.016    0.017 

0.018 

0.019 

0.020 

0.022    0.024   0.027 

7      0.014 

0.015 

0.015   0.016   0.017   0.018 

0.019 

0 .  020 

0.021 

0.023    0.025    0.027 

8      0.016 

0.016! 0.017   0.017   0.018   0.019 

0.020 

0.021 

0.022 

0.024  0.026    0.()2H 

9      0.017 

0.018   11.018   0.019   0.020   0.020 

0.021 

0.022 

0.023 

0.025    0.020    0.028 

10      0.018 

0.019:0.019   0.020   0.021    0.021 

0.022 

0.023 

0.024 

0.025    0.027    0.029 

11      0.019 

0.020 

0.0301  0.021    0.022,0.022 

0.023 

0.024 

0.025 

0.026;  0.028  ,0.030 

12      0.020 

0.021 

0.021    0.022  1  0.028   0.023 

0.024 

0.025 

0.026 

0.027   0.028,  0.030 

I            ifachinrry 

Remarks: — Wheel  traversed  by  power  for  roughing,  55  inches  per  minnte; 
for  finishing,  18  inches  per  minute;  six  traverses  to  complete  work; 
production.    75  pieces    in   nine   hours;    Heald    internal   grinding    machine! 


what  It  is  at  the  front  end.    There  is  a  danger,  of  course,  in 
testing  the  first  pieces  according  to   this   method,  that   the 

machine  may  be 
grinding  larger  at 
the  rear  end  than 
at  the  front  end, 
and  if  one  has  only 
the  sizing  plug  to 
use  in  testing,  it  is 
impossible  to  tell 
until  the  front  end 
of  the  hole  is  up  to 
size,  whether  the 
rear  end  is  too 
large  or  not,  by 
this  method.  There- 
fore, a  very  clever 
scheme  is  often  re- 
sorted to,  to  de- 
termine if  the  hole 
is  cylindrical  or 
not.  This  is  done 
by  feeding  the 
grinding       wheel 
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Tig.    12.     DiAgram    Bhowiog   Method   of    arTanrin?   and    truing   'Wheel 
on   Van   Norman  Badial   Grinding  Machine 


over  to  the  opposite  side  of  the  hole  after  the  latter  has  been 
roughed  out  by  a  few  passes  of  the  wheel  and  the  original 
roughness   of   the   hole    removed.     Now,    if    on    bringing   the 
grinding  wheel  against  the  opposite  side  of  the  hole  and  mak- 
ing a  very  light  cut,  the  sparks  are  uniform  throughout  the 
length  of  the  hole,  the  machine  will  be  grinding  parallel  or 
cylindrical,  but  if  the  sparks  grow 
heavier    as    the    wheel     feeds     in 
against     the     opposite     side     from 
where  it  has  previously  been  grind- 
ing, the  operator  knows  then  that 
the  hole  is  tapering  and  smaller  at 
the  back  end.    If  the  wheel  falls  to 
cut  as  it  goes  in,  it  shows  that  the 
hole  is  larger  at  the  rear  end,  and 
the  headstock  should  be  correspond- 
ingly adjusted  so  that  the  hole  will 
become   more   nearly  straight.     In 
carrying   the   wheel    across   to   the 
opposite  side  of  the  hole  from  that 
to  which  it  has  been  grinding,  the 
error    is    doubled,    so    that    if    the 
headstock  should  have  been  set  one 
degree  out  of  correct  alignment,  the 
apparent  error  on  the  opposite  side 
will  be  Just  double  that. 

Grinding  Taper  Holes 

In  setting  the  headsto6k  to  se- 
cure the  correct  taper  wanted 
in  a  tapered  hole,  the  headstock  will,  of  course,  be  set  to  the 
graduations  provided  on  it,  but  if  the  work  is  desired  to  be 
very  accurate  and  interchangeable  with  other  parts,  it  will 
be  most  desirable  to  have  a  hardened  standard  plug  gage 
with  the  correct  taper  on  the  end,  to  use  in  testing  the  taper 
secured  by  this  setting. 

In  using  this  plug  gage,  the  customary  practice  is  to 
color  it  with  Prussian  blue  or  red  lead,  and  note  the  contact 
that  the  ground  hole  makes  on  the  plug;  if  it  bears  harder 
at  the  smaller  end  than  at  the  larger  end,  the  headstock 
should  be  swung  so  that  the  grinding  wheel  will  produce  a 
little  less  taper,  and  swung  in  the  opposite  way  if  the 
outer  end  should  be  tight  and  the  hole  loose  at  the  small 
end  of  the  plug.  If  the  error  is  large,  the  operator  can 
quickly  feel  that  the  plug  does  not  fit  the  tapered  hole 
properly.  If  the  error  is  small,  the  testing  by  color  will 
give  satisfactory  results. 

RelHtlon  of  Wheel  to  Work 

There  are  two  methods  of  applying  the  wheel  to  the  work 
for  internal  grinding.  One  Is  to  feed  the  wheel  against  the 
rear  Bide  of  thf  hole,  and  the  other  Is  to  bring  the  grinding 
wheel  forward  to  make  a  contact  with  the  front  nide  of  the 
hole,  the  latter  method  being  used  on  mnchlnes  of  the  type 
built  by  the  Henld  Mnrhlne  Company. 

In  using  grinding  attachment!)  on  universal  grinding  ma- 
chines, since  the  aulnmnttc  feed  of  the  wheel  would  be  toward 
the  operator,  it  would  be  neceasary  to  grind  on  the  front  side 


of  the  hole  if  this  feed  were  used.  According  to  the  Brown  & 
Sharpe  Mfg.  Company,  the  automatic  feed  is  seldom  used 
on  their  machines  for  internal  grinding  work;  hence  it  is 
the  usual  practice  of  this  company  to  feed  the  wheel  in  the 
opposite  direction  and  grind  on  the  rear  side  of  the  hole. 
The  special  Brown  &  Sharpe  internal  grinding  machines  are 
arranged  for  handling  the  work  in  this  way.  The  principal 
advantage  in  grinding  at  the  rear  side  of  the  hole  seems  to 
be  that  in  grinding  tapers,  the  head  stock  will  be  swung 
toward  the  operator,  making  it  a  little  easier  to  see  into  the 
hole,  and  also  a  little  easier  to  gage  the  hole  with  standard 
plugs.  On  the  other  hand,  it  appears  to  be  less  easy  to  pro- 
tect the  operator  from  the  splashing  of  the  water  and  also 
to  keep  the  water  from  being  thrown  over  the  front  of  the 
machine  and  on  the  floor,  when  tapers  of  high  degree  are 
being  ground,  it  being  much  easier  to  arrange  water  guards 
at  the  rear  of  the  machine  than  at  the  front.  While  the 
operator  can  become  accustomed  to  feeding  the  wheel  from 
him,  this  is  an  opposite  direction  to  which  all  plain  grinding 
and  universal  grinding  machines  naturally  operate,  and, 
therefore,  by  some  manufacturers  it  has  been  thought  more 
natural  to  do  the  grinding  on  the  front  side  of  the  hole. 

Another  difficulty  in  connection  with  grinding  on  the  rear 
side  of  the  hole,  is  that  in  truing  the  wheel  the  diamond 
should,  preferably,  be  mounted  at  the  back  of  the  wheel,  so 

TABLE  II.    REVOLUTIONS  PER  MINUTE  FOR  VARIOUS  SURFACE  SPEEDS  OF  WHEELS 


■^  c 

1 

Surface  Speed  in  Feet  per  Minute 

1     2000 

zeoo 

3000           350O           40OO          4G00          6000 

6600          6000 

6600           7000 

'                        Revolutions  per  Minute 

30,558 



9 

20.372 

2."),  465 

80,558 



h 

I.'),  279 

19,099 

22,918 

26,738 

80,558 



i 

12.221 

l.'-),279 

18,:?35 

21,390 

24,442 

27,500    30,5.58 

J 

10,186 

12,733 

15,279 

17,82.5 

20,372 

22,918    25,465 

28,011 

30,558 

i 

8,731 

10,913 

13,096 

15,279 

17,461 

19,643    21,827 

24,009 

26,192 

28.375 

30,558 

1 

7,639 

9,549 

11,459 

13,369 

15,279 

17,189  1  19,099 

2  LOOS 

22,918 

24.828 

26.738 

u 

6,111 

7,639 

9,167 

10,695 

12,221 

18,750    15,279 

16.806 

18,335 

19,862 

21,890 

n 

5,093 

6,366 

7,639 

8.913 

10,186 

11,459    12,733 

14,005 

15,279 

16.. 5.52 

17.825 

u 

4.365 

.5,457 

6,548 

7,689 

8,731 

9,822    10,913 

12,005 

13,096 

14,187 

15,279 

2 

8,820 

4,775 

5,729 

6,684 

7,639 

8.594      9.549 

10,504 

11.459 

12.414 

13.869 

2i 

3,395 

4,244 

5,093 

5.942 

6,791 

7.639      8,488 

9,337 

10.186 

11,034 

11,883 

2j 

3,055 

3,820 

4,583 

5,847 

6,111 

6.875      7.639 

8,403 

9.167 

9,931 

10,695 

2f 

2,778 

3,472 

4,167 

4,861 

5,555 

6,250      6,945 

7,639 

8.834 

9,028 

9,723 

3 

2,546 

3,183 

3,820 

4,456 

5,093 

5,729      6,366 

7,01)3 

7.639 

8,276 

8,913 

^ 

2,182 

2,728 

8,274 

3,820 

4,365 

4,911      5,457 

6,002 

6.548 

7,094 

7.639 

4 

1,910 

2,387 

2,865 

3,342 

8,820 

4,297      4.775 

5,252 

5.729 

6,207 

6,684 

Vocktaarvl 

as  to  operate  on  the  rear  side,  i,  e,,  true  the  wheel  on  the 
side  that  does  the  grinding;  this  would  appear  to  be  a  trifle 
more  awkward  for  the  operator  than  when  the  grinding  is 
done  on  the  front  side  of  the  hole  and  the  diamond  can  be 
mounted  on  the  front  side. 

In  regard  to  the  direction  of  rotation  of  the  work,  it  is 
customary  with  almost  all  manufacturers  to  have  the  work- 
head  rotate  so  that  the  top  comes  toward  the  operator.  In 
grinding  dry  it  does  not  matter  particularly  in  regard  to 
the  direction  of  rotation,  but  when  water  is  used,  rotation  of 
the  work  in  this  direction  seems  to  assist  in  the  proper  con- 
trol of  the  water,  particularly  where  it  flows  out  from  the 
bottom  of  the  chuck  and  water  guards. 

The  two  methods  of  applying  the  wheel  to  the  work  are 
shown  diagrammatically  In  Fig.  7,  At  A  is  shown  the 
method  generally  followed  on  a  universal  grinding  machine, 
whereas  at  It  Is  shown  the  method  that  is  adopted  generally 
on  regular  Internal  grinding  machines.  The  natural  position 
of  the  wheel  in  relation  to  the  work  for  internal  grinding  is 
on  the  front  face  of  the  hole.  For  Instance,  when  using  a 
universal  grinding  machine  for  external  cylindrical  grinding, 
the  wheel  is  fed  forward  to  grind  the  work,  and  it  is  natural 
when  using  nn  internal  attachment  that  the  same  method 
of  feeding  the  wheel  to  the  work  be  followed. 
AllowRncea  for  InternnI  Orliidlnir 

The  amount  of  metal  to  be  left  for  the  Internal  grinding 
machine   to    remove    is   another   point    that    requires   careful 
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consideration.  In  the  old  days,  when  light  grinding  spindles 
and  relatively  light  machines  only  were  available,  it  was 
desirable  to  leave  as  little  stock  for  grinding  as  possible,  to 
reduce  the  time  required  for  grinding.  With  the  modern 
internal  grinding  machine,  however,  this  is  not  true,  and  it 
is  now  considered  wiser  to  leave  a  liberal  amount  of  stock 
to  be  removed,  as  this  reduces  somewhat  the  high  degree  of 
accuracy  that  would  be  necessary  in  chucking  the  pieces  if 
but  a  small  amount  of  stock  was  left  to  be  ground  out. 

For  instance,  suppose  a  bushing  is  to  be  finished  externally 
after  the  hole  is  ground.  This  bushing,  if  it  has  thin  walls, 
should  be  held  in  a  special  bushing  chuck,  but  if  it  has 
heavy  walls,  it  might  be  held  in  a  3-jaw  chuck  and  in  that 
way  would  run  only  approximately  true.  The  hole  might 
run  out  0.002  or  0.003  inch.  Under  such  conditions,  the  first 
thing  to  do  is  to  get  the  hole  rounded  out  so  that  it  runs 
practically  true,  and  in  doing  this,  of  course,  more  stock  will 
be  ground  off  one  side  of  the  hole  than  the  other.  This  would 
involve  the  grinding  out  of  0.006  or  0.007  inch  of  stock  by  the 
time  the  hole  was  running  true,  and  if  there  were  0.002  or 
0.003  inch  left  to  grind  to  get  the  exact  diameter,  there 
would  be  from  0.008  to  0.010  inch  stock  to  remove  from  this 
hole  during  the  grinding  operation. 

It  is  now  considered  more  satisfactory  with  the  modern  in- 
ternal grinding  machine  to  leave  an  ample  amount  of  stock 
so  that  the  wheel  can  take  heavy  cuts,  than  to  leave  a  small 
amount  of  stock  and  make  it  necessary  to  take  several  very 
light  outs  to  true  the  hole,  because  there  is  such  a  limited 
amount  of  stock.  On  the  other  hand,  if  work  is  accurately 
machined  and  the  chucking  fixture  is  one  that  is  not  only 
accurate  to  begin  with,  but  remains  accurate  so  that  the 
holes  run  quite  true,  then  the  stock  to  be  removed  can  be 
reduced  to  advantage  and  a  considerable  saving  in  time  ef- 
fected. The  tendency  is  in  many  cases,  however,  to  reduce 
the  stock  to  a  point  where  the  operator  has  to  grind  slowly 
at  first  because  the  hole  is  not  running  true,  whereas  he 
would  actually  make  a  greater  gain  in  time  and  quality  of 
work  if  a  little  more  stock  were  left,  provided  he  has  a 
modern  manufacturing  machine  to  work  with. 

With  hardened  parts,  of  course,  there  is  the  question  of 
distortion,  and  oftentimes  the  distortion  due  to  hardening 
makes  it  necessary  to  leave  more  stock  than  would  otherwise 
be  necessary.  One  reason  why  records  on  similar  work  in 
different  shops  vary  so  greatly  is  because  of  the  difference 
in  the  way  the  work  comes  to  the  grinding  machine,  so  far 
as  the  previous  machining  operations  are  concerned,  and 
secondly,  owing  to  the  difference  in  chucking  devices  and 
methods  of  holding  the  work,  adopted  in  different  factories. 

The  following  is  an  example  which  illustrates  the  relation 
of  the  amount  of  material  removed,  to  wheel  wear.  An  ex- 
tended experiment  was  made  in  the  grinding  of  a  tapered 
hole  in  a  pinion  blank.  These  pinion  blanks  were  made  from 
vanadium   steel   drop-forgings,   heat-treated,   and   were   drilled 
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Fig.    13.     Two   Examples   of  Internal   Grinding  requiring  the   Use   of 
Different    Grinding   Wheels 


Work: — Cup  for  fan  shaft  bearing.  No.  12  Birmingbam  wire  gage  (0.109  inch 
thick)    pressed   steel,    carbonized   0.030  inch   deep   and   hardened   in  ml. 

Operation: — Grinding  inside  back  face  and  Internal  diameter  with  a  Norton 
(vitrified)  alundum  eup-snaped  wheel,  grain  46,  grade  K;  1%  inch  di- 
ameter. %  inch  face;  speed.  17.660  R.  P.  M.— €360  feet  surface  speed; 
work  speed.  740  R.  P.  M.— 266  feet  surface  speed;  amount  removed. 
0.005  inch  from  back  inside  face,  and  0.015  inch  from  internal  diameter. 

Remarks: — Grinding  wheel  i.s  brought  in  to  finish  bottom  first,  and  in  doing 
so  also  grinds  the  internal  diameter.  To  finish  internal  diameter,  wheel 
is  traversed.  To  get  a  good  polish,  machine  oil  is  squirted  In  the  hole 
just  as  the  wheel  is  finishing  it.  Wheel  must  not  wear  down  much 
below  full  diatncter  of  hole,  and  one  wheel  turns  out  100  pieces;  pro- 
duction, 225  to  230  pieces  in  nine  hours:  machine  used,  Lansing  Stamp- 
ing &  Tool   Co.   internal  grinding  machine. 

B 

Work: — Universal  transmission  drive  shaft  yoke.  0.15  per  cent  carbon  open- 
hearth  steel:    carbonized  0.030  inch  deep  and   hardened. 

Operation: — Grinding  hole  which  is  partly  cut  away  on  both  sides  with  a 
Norton  (vitrified)  alundum  wheel,  grain  36.  grade  K;  2Vi  inches  di- 
ameter %  inch  face;  speed.  7200  R.  P.  M. — 4240  feet  surface  speed; 
work  speed.  216  R.  P.  M.— l.'W  feet  surface  speed;  amount  removed 
from  diameter.   0.010  to  O.OIS  inch. 

Remarks: — Power  traverse  is  used  at  the  rate  of  65  linear  Inchea  per 
minute,  twenty-four  traverses  being  required  to  complete  work;  pro- 
duction, 160  in  nine  hours;  machine  used.  No.  70  Heald  internal  grind- 
ing machine. 


and  reamed  so  that  0.015  inch  was  left  on  the  diameter  for 
grinding.  Various  grains  and  grades  as  well  as  makes  of 
wheels  were  tried,  and  the  greatest  number  of  pieces  that 
could  be  obtained  from  one  wheel  was  sixty.  The  limit  of 
allowance  was  then  reduced  from  0.010  to  0.008  inch  on  the 
diameter  and  the  production  from  one  wheel  increased  to 
eighty.  The  limit  was  again  reduced  to  0.005  inch  on  the 
diameter,  whereupon  the  production  increased  to  two  hun- 
dred pieces  from  one  wheel.  The  wheel  found  to  give  the 
best  results  on  this  particular  example  was  a  Norton  alundum 
(vitrified)  grain  60,  grade  K  wheel,  %  inch  diameter  by  1 
inch  face.  This  wheel  was  operated  at  a  speed  of  12,500 
R.  P.  M.  (2460  feet  surface  speed)  and  the  work  was  rotated 
at  400  R.  P.  M.,  or  an  average  surface  speed  of  100  feet  per 
minute. 

Talble  I  gives  the  amounts  to  leave  for  grinding  holes  of 
various   diameters   and  lengths,  but  does  not  take   into   con- 
sideration special  cases,  such  as  thin  wall  bushings,  etc. 
Wheel  and  Work  Speeds  for  Internal  Grinding- 

The   cutting  efficiency  of  grinding  wheels  depends   largely 
upon  the  speed  of  rotation,  and  wheels  for  internal  grinding, 
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REVOLUTIONS   PER  MINUTE   FOR 

VARIOUS   SURFACE   SPEEDS 

OF  "WORK 

Diameter 

Surface  Speed  of  Work  in  Feet  per  Minute 

of 
Work 

50 

55 

60 

65 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

R.  P.  M 

.  of  Worl 

1 

i 
! 

1 

509  0 

560.0 

611.0 

662.0 

713.0 

815.0  1  916.0 

1018.0 

1121.0 

1222.0 

1323.0 

1425.0 

1528.0 

1629.0 

1731.0 

1833.0 

436.0 

481.0 

524.0 

568.0 

611.0 

699.0 

786.0 

873.0 

961.0 

1049.0 

1136.0 

1222.0 

1311.0 

1398.0 

1486.0 

1573.0 

383.0 

420.0 

459.0 

497.0 

635.0 

611.0 

688.0 

764.0 

840.0 

917.0 

993.0 

1070.0 

1146.0 

1222.0 

1299.0 

1375.0 

305.0 

337.0 

367.0 

398.0 

428.0 

489.0 

552.0 

611.0 

673.0 

736.0 

796.0 

857.0 

918.0 

979.0 

1040.0 

1102.0 

254.0 

279.0 

305.0 

330.0 

357.0 

408.0  !  458.0 

509,0 

559.0 

611.0 

661.0 

711.0 

764.0 

813.0 

864.0 

914.0 

191.0 

210.0 

229.0 

258.0 

267.0 

305.0  ;  344.0 

382.0 

420.0 

458.0 

497.0 

535.0 

573.0 

611.0 

649.0 

688.0 

li 

153.0 

168.0 

183.0 

199.0 

214.0 

244.0  j  274.0 

305.0 

337.0 

367.0 

398.0 

428.0 

459.0 

490.0 

520.0 

551.0 

n 

2 

127.0 

140.0 

153.0 

165.0 

178.0 

204.0  1  230.0 

254.0 

279.0 

805.0 

330.0 

356.0 

382.0 

406.0 

432.0 

457.0 

109.0 

120.0 

131.0 

142.0 

153.0 

174.0  :  196.0 

218.0 

240.0 

262.0 

283.0 

305.0 

327.0 

349.0 

871.0 

392,0 

95.5 

105.0 

115.0 

124.0 

134.0 

153.0  ,  172.0 

191.0 

210.0 

229.0 

248.0 

267.0 

287.0 

305.0 

325.0 

844.0 

2i 
2i 
2J 
3 

85.5 

93.5 

102.0 

111.0 

119.0 

136.0     153.0 

170.0 

187.0 

204.0 

221.0 

238.0 

255.0 

272.0 

289.0 

805.0 

76.4 

84.2 

91.7 

99.5 

107.0 

122.0     138.0 

153.0 

168.0 

184. 0 

199.0 

213.0 

230.0 

244.0 

260.0 

275.0 

69.5 

76.4 

83.4 

90.4 

97.2 

111.0 

125.0 

139.0 

153.0 

167.0 

181.0 

196.0 

209.0 

222.0 

236.0 

250.0 

63.7 

69.9 

76.4 

82.6 

89.1 

102.0 

114.0 

127.0 

140.0 

153.0 

165.0 

178.0 

191.0 

204.0 

216.0 

228.0 

34 

4 

54  5 

60.0 

65.5 

70.8 

76.4 

87.4 

98.1 

109.0 

120.0 

131.0 

142.0 

153.0 

164.0 

174.0 

186.0 

196.0 

47.8 

52.6 

57.3 

62.1 

66.9 

76.4 

86.0 

95.6 

105.0 

116.0 

124.0 

134.0 

143.0 

153.0 

163.0 

172.0 
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TABLE   IV.    WORK  SPEEDS   FOR   INTERNAL  GRINDING -VARIOUS  MATERIALS* 


Material 

Abraalre 

Wheel    Boniliug 
Process 

Oram 

1 

Grade                | 

Surface    Speed 

o(   Work  in 
Feet  per  Minate 

Aluminum   (Cast) 

Carbollte. 
Carborundum 
or  Crystolon 

Elastic 
Vitrified 
Elastic 

46  to  50 
50 
36 

2%E 
P 
2% 

150  to  180 

Brass  or  Bronze   (Cast) 

Alundum. 
Corundum, 
or   Aloxite 

Vitrified 

36  to  46 
46  to  50 
46  to  50 

K 
K 
0 

130  to  150 

Iron   (Cast) 

Carbolite, 
Carborundum 
or  Crystolon 

Vitrified 

36  to  40 

K 
P 
K 

110  to  120 

Steel-Alloy,    Heat- 
treated 

Steel  0.20  to  0.50  Per  Cent 
Carbon  (Soft) 

No.  38  Alundum, 
or  Aloxite 

No.  38  Alundum, 

No.  58  Corundum 

No.  58  Corundum 

or   Aloxite 

Vitrified 
Vitrified 

46 
46 
50 

46 
46 
50 

J 
J 

M 

J 
J 
M 

80  to  100 
60  to  80 

Steel  0.20  to  0.50  Per  Cent 
Carbon    (Hardened  > 

No.  38  Alundum, 

No.  58  Corundum 

or  Aloxite 

Vitrified 

46 
46 

50 

K 
K 

M 

80  to  110 

ifacMnrry 

•  Work  speeds  based  on  4500  to  5000  feet  surface  speed   for  Alunduii 
and  Crystolon   whe-cls. 

to  work  efficiently,  should  be  operated  at  speeds  as  near  the 
theoretical  peripheral  speed  as  possible.  The  theoretical 
speed  at  which  any  particular  wheel  should  be  operated  is 
not  always  practical  to  obtain,  because  of  the  limitations  of 
the  machine  on  which  the  wheel  and  wheel  spindle  is 
mounted,  thus  making  compromises  necessary  to  a  certain 
extent  For  instance,  when  using  a  wheel  %  inch  in  di- 
ameter a  wheel  speed  of  about  30,000  R.  P.  M.  would  be  neces- 
sary, to  get  a  surface  velocity  of  4000  feet  per  minute.  Now, 
while  it  may  be  possible  in  certain  machines  to  get  this  speed 
for  a  wheel  of  that  diameter,  it  would  usually  be  found  to 
be  true  that  lubrication  difficulties  and  heating  due  to  such 
a  high  speed  would  overbalance  the  advantages,  and  since 
modern  grinding  wheels  can  be  obtained  readily,  which  will 
cut  efficiently,  rapidly  and  smoothly  at  slower  speeds,  by 
selecting  the  proper  grain  and  grade  it  will  be  found,  in 
almost  every  instance,  that  more  moderate  speeds  will  be 
more  satisfactory  because  less  care  will  be  needed  in  oiling 
and  adjustment  of  the  bearings,  and  no  falling  off  in  the 
actual  amount  of  work  produced  need  be  expected.  On  the 
other  hand,  wheelheads  adapted  for  carrying  grinding  wheels 
of  2  inches  in  diameter  and  larger  can  be  run  at  the  speeds 
which  will  bring  the  circumferential  velocity  up  to  what  is 
usually  considered  theoretically  correct,  and  the  foregoing 
remarks  apply,  as  will  readily  be  understood,  to  wheels  of 
relatively  small  diameter,  used  in  grinding  machines  having 
a  large  range  of  work. 

In  the  examples  of  work  given  in  the  following,  the  wheel 
speeds  used  range  from  1570  to  7035  feet  surface  speed, 
whereas  the  work  speeds  vary  from  29.5  to  510  feet  surface 
speed.  The  only  reason  that  can  be  given  for  such  wide 
variations  in  wheel  and  work  speeds,  is  that  the  subject  of 
correct  wheel  and  work  speeds  has  not  been  given  sufficient 
attention.  In  collecting  this  data  it  was  found  that  one 
manufacturer  was  satisfied  with  a  hard-bond,  fine-grain  wheel 
and  a  low  production,  as  long  as  he  obtained  a  good  finish, 
whereas  another  manufacturer  was  more  Interested  in  pro- 
duction than  finish,  and,  consequently,  use'd  a  coarser  grain 
wheel  of  softer  bond.  For  Internal  grinding  of  soft  steel,  a 
harder  bond  wheel  than  M  Is  .icldom  used,  whereas  for  heat 
treated  steel  a  wheel  harder  than  grade  L  Is  uncommon.  For 
chrome-nickel  or  chronii -vanadium  steel,  heat-treati<l.  gra<li- 
K  Is  about  the  hardest  wheel  used.  In  the  exampks  given 
In  the  following.  It  will  be  noticed  that  these  grades  have 
not  always  been  adopted  and,  consequently,  the  work  and 
wheel  speeds  do  not  agree  to  any  extent. 

It  can  be  definitely  stated  that  In  most  cases  the  lower  the 
wheel  speed  and  the  harder  the  bond  of  the  wheel,  the  higher 
must  b«  the  work  speed  to  get  sntlsfnctory  results.  When 
■sing  a  hard  bond  wheel  glazing  takes  place  unless  the  work 


Aloille  and  Corundnm  wheels,  and  4000  to  4S00  feet  for  Carbolite,  Carborondam 


speed  is  high  enough  to  remove  the  abrasive  grains  from 
the  bond  as  soon  as  they  become  dull;  therefore  it  is  always 
advisable  to  have  the  wheel  speed  correct  and  then  vary  the 
grade  and  grain  of  the  wheel  and  the  work  speed  until  satis- 
factory results  are  obtained.  Wheel  speeds  for  internal 
grinding  are  found  to  vary  all  the  way  from  2000  to  7000  feet 
surface  speed;  but  the  most  satisfactory  wheel  speeds  are 
between  4000  and  6000  feet  surface  speed.  As  a  rule,  grind- 
ing wheels  made  from  such  abrasives  as  carbolite,  car- 
borundum or  crystolon  are  operated  at  lower  wheel  speeds 
than  grinding  wheels  made  from  abrasives  such  as  alundum, 
aloxite,  or  corundum.  For  grinding  wheels  made  from  car- 
bolite, carborundum  or  crystolon  the  most  suitable  wheel 
speeds  range  between  4000  and  4500  feet  surface  speed, 
whereas  for  wheels  made  from  alundum,  aloxite  or  corundum 
the  most  suitable  speeds  are  between  4500  and  5000  feet  sur- 
face speed.  Table  II  gives  the  equivalent  R.  P.  M.  of  wheels 
ranging  from  'i  to  4  inches  in  diameter,  operating  at  sur- 
face speeds  ranging  from  2000  to  7000  feet  surface  speed. 

Considering  the  many  variables  that  enter  into  the  prob- 
lem,  it   is  difficult  to  state  the   correct   speed  at   which   the 
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work  should  be  operated  unless  the  character  of  the  work 
and  the  wheel  used  is  known.  There  are  also  other  con- 
ditions which  have  a  bearing  on  this  problem,  such  as  type 
of  machine  used,  finish  required,  condition  of  work^ 
whether  hard  or  soft — and  diameter  of  hole  in  relation  to 
diameter  of  wheel.  The  correct  speed  at  which  the  work 
should  rotate,  therefore,  cannot  be  decided  absolutely.  There 
are  a  few  points,  however,  that  are  worthy  of  consideration. 
For  instance,  the  work  should  not  run  at  the  same  speed  for 
grinding  a  3-inch  hole  as  it  would  for  grinding  a  1-inch  hole. 
The  reason  is  that  the  higher  surface  speed  of  the  work  with 
the  larger  hole  tends  to  break  down  the  working  face  of  the 
wheel,  and  consequently  a  wheel  of  harder  grade  is  neces- 
sary than  if  the  work  speed  were  moderate.  It  is  also  true 
that  the  hard  wheel  does  not  cut  as  freely  as  the  softer 
wheel,  and  therefore,  the  time  required  for  grinding  may  act- 
ually be  longer  than  would  be  the  case  with  a  moderate  speed 
and  a  freer  cutting  wheel. 

Table  IV  gives  what  might  be  called  the  average  surface 
speeds  for  grinding  various  materials  when  using  grinding 
wheels  of  the  grades  and  grains  listed.  As  has  been  previ- 
ously mentioned,  the  relation  of  the  diameter  of  the  hole  to 
the  diameter  of  the  wheel  has  a  considerable  bearing  on  the 
work  speed,  but,  of  course,  this  can  only  be  determined  by 
experiment.  The  speeds  given  in  the  table  can  be  used  as  a 
basis  upon  which  to  start,  which  is  always  valuable.  For 
the  average  internal  grinding  operation  the  work  speeds 
range  from  75  to  125  feet  per  minute,  the  average  being  in 
the  neighborhood  of  100  feet  surface  speed.  Table  III  gives 
a  list  of  the  equivalent  R.  P.  M.  for  various  diameters  of 
holes  ranging  from  i/4  to  4  inches,  and  work  speeds  rang- 
ing from  50  to  180  feet  surface  speed. 

Width  ot  Face  of   Grinding-  Wheels 

The  width  of  face  of  the  wheel  for  internal  grinding  is 
another  point  that  requires  careful  consideration.  Various 
automobile  manufacturers  and  other  concerns  throughout 
the  country  have  adopted  different  widths  of  wheels  for  in- 
ternal grinding,  ranging  all  the  way  from  i/i  to  2  inches. 
The  Reo  Motor  Car  Co.,  Lansing,  Mich.,  after  several  years 
of  experimenting  with  different  widths  of  wheels,  has  found 
that  for  ordinary  plain  internal  grinding  on  holes  larger  than 
1  inch,  a  grinding  wheel  with  a  %^inch  face  gives  the  best 
results.  This  width  of  face  of  wheel  is  used  exclusively  on 
all  internal  work  over  1  inch  and  under  3  inches  in  di- 
ameter, that  is  not  provided  with  grooves  or  keyways.  For 
a  considerable  length  of  time  wheels  of  i^-inch  face  were  used. 


Fig.    16.     Another  Exa 


Machinery  \ 
nple  of  Internal  Grrindlng  of  Spindle   Bearing 


Work: — Front  spindle  box   made   from   phosphor-bronze   casting. 

Operation: — Grinding  internal  tapered  bearing  wltb  a  Norton  (elastic) 
alunduni  wheel,  grain  4C,  grade  Vt;  1%  inch  diameter,  %  Inch  face: 
speed,  (teas  R.  P.  M. — 3500  feet  surface  speed;  work  speed,  300 
K.  P.  M.; — 150  feet  average  surface  speed;  amount  removed  from 
diameter,   0.010  to  0.012  Inch. 

Hemarlis: — Wheel  Is  traversed  by  power  at  the  rate  of  48  linear  Inches  per 
minute;  production.  8  to  10  per  hour;  machine  used.  No.  22  Brown 
Si.  Sliarpe  Internal  grinding  macbiue. 


drive     shaft     yoke,     chrome 


anadii 


steel. 


Work:— Universal     tr: 

hardened  In  oil. 
Operation; — Grinding   tapered   hole  with   a    Norton    (vltrifled)    alundum   wheel; 

grain    60.    grade    K;    1V&    inch    diameter,    %    inch    face;    speed,    Ki.OOO 

R.  P.  M. — 3534  feet  surface  speed;  work  speed,  300  R.   P.   M.— 118  feet 

average  surface  speed;    amount   removed   from   diameter.    0.015   to   0.020 

inch. 
Remarks: — Wheel  is   fed  back   and   forth  by  pilot  wheel;    IS   to  20  traverses 

to   complete   each   piece;    production    averages  25  to  28  pieces  per  hour; 

machine  used.   No.  70  Heald  internal  grinding  machine. 


B 


main 


chrome-v 


steel,      oil 


Work : — Transmission 

hardened. 
Operation: — Grinding    bole    with    a    Norton    (vitrified)    alundam    wheel;    grain 

60.  grade  K;  9/16  Inch  diameter,  %  inch  face;  speed.  12,000  R.  P.  M.— 

1766    feet    surface    speed;    work    speed.    300    R.    P.    M.— 50    feet   surface 

speed;   amount  removed   from   diameter,   0.005   to  0.007   inch. 
Remarks: — Wheel    Is    fed    back    and    forth   by   pilot   wheel;    7   or   8    traverses 

to   complete   each   piece;    production   averages   20   to   22  pieces  per   hour; 

production     limited    by    type    ot    fixture    used;     machine    used     No.     70 

Heald  internal  grinding  machine. 


but  it  was  found  that  these  did  not  have  sufficient  cutting  sur- 
face or  width  of  face  to  remove  the  metal  efficiently.  On  the 
other  hand,  it  was  found  that  with  a  wheel  wider  than  % 
inch,  there  was  too  much  wheel  surface  in  contact  with  the 
work  and  trouble  was  experienced  with  the  work's  heating. 
For  the  finishing  of  small  internal  holes,  less  than  1  inch 
diameter,  it  was  found  that  a  Detroit  wheel  %  or  %  inch  in 
diameter,  14  inch  wide,  grain  67,  grade  M,  gave  the  best  re- 
sults. This  wheel  was  used  exclusively  on  hardened  work, 
as  the  greater  portion  of  the  work  turned  out  by  this  com- 
pany is  low  carbon  steel,  carbonized  and  hardened. 

For  grinding  holes  in  which  keyways  are  cut,  a  narrow 
face-wheel  cannot  be  used  with  success  because  it  does  not 
present  sufficient  wheel  surface  to  the  work  in  order  to  stand 
up  for  any  length  of  time.  The  greater  the  number  of  splines 
or  keyways  as  a  rule,  the  harder  the  wheel  must  be.  For  this 
class  of  work,  the  Reo  Motor  Car  Company  used  a  wheel 
with  a  1%-inch  face  on  holes  up  to  2  inches  in  diameter,  and 
for  larger  work,  a  wheel  of  1%-inch  face.  A  wheel  which  has 
been  found  to  give  excellent  results  on  this  work  is  a  Norton 
(vitrified)  No.  38  alundum  wheel,  grain  60,  grade  M  and  N. 
Such  wide  wheels  are  used  only  on  internal  grinding  ma- 
chines especially  designed  for  manufacturing. 

Relation  ol  Diameter  of  Internal  Grinding-  Wheel  to  Diameter 

of  Hole  in  Work 
Usually,  in  ordering  grinding  wheels  for  internal  work, 
especially  for  grinding  holes  less  than  1%  inch  in  diameter, 
the  wheel  is  specified  to  be  about  the  same  diameter  as  the 
hole  in  the  work,  and  is  then  turned  down  with  a  diamond 
until  it  enters  the  hole  with  a  reasonable  amount  ot  clear- 
ance. Theoretically,  this  is  not  the  most  efficient  diameter 
and  wheels  of  this  size  are  ordered  for  economic  reasons. 
The  larger  the  diameter  of  the  wheel  in  relation  to  the  hole 
in  the  work,  the  larger  is  the  arc  of  contact  and  the  greater 
the  tendency  to  glaze  and  heat  the  work.  In  addition  to  a 
greater  arc  of  contact,  a  wheel  used  for  internal  grinding  has 
less  body  or  volume  to  carry  out  the  heat  generated,  and 
will  heat  up  and  glaze  much  quicker  than  a  wheel  used  ex- 
ternally. Usually,  wheels  for  Internal  grinding  are  used 
until  completely  worn  out.  Wheels  are  ordered  as  large  as 
possible  in  order  that  the  greatest  possible  number  of  pieces 
may  be  turned  out  with  one  wheel,  thus  reducing  wheel  ex- 
pense. From  a  purely  theoretical  standpoint,  however,  the 
smaller  the  diameter  of  wheel  in  relation  to  the  hole  in  the 
work,  the  less  will  be  the  arc  of  contact  and  the  higher  will 
be  the  cutting  efficiency  of  the  wheel.  Owing  to  this  and 
other  considerations,  wheels  of  softer  bond  should  be  used 
for  internal  than  for  external  grinding.     A   harder  grade  of 
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wheel    should    be    used    for    soft    than    for    hardened    work. 
Hardened    work    has    a    tendency    to    glaze    the    wheel    much 
more    rapidly    than    soft    work,    and    glazing    is    one    of    the 
greatest  difficulties  met   with  in   internal  grinding. 
Preventing  Chatter  E!ccentric  Holes 

Chatter  marks  in  internal  grinding  are  generally  caused 
by  using  a  wheel  that  is  too  hard,  taking  too  heavy  a  cut, 
or  by  using  a  grinding  spindle  with  the  bearings  out  of  ad- 
justment and  slenderly  supported.  Great  care  should  always 
be  taken  to  keep  the  spindle  bearings  correctly  adjusted  so 
that  there  is  no  play  or  end  shake  of  any  kind,  as  this  is 
bound  to  produce  chatter,  and  tends  to  make  the  ends  of  the 
hole  "bell-mouthed."  Work  provided  with  keyways  or  splines 
is  difficult  to  grind  true  and  free  from  chatter  marks,  and 
special  care  should  be  taken  to  see  that  all  bearings  of  the 
machine  are  tight.  The  same  applies  to  the  bearings  of  the 
work-head.  Having  the  wheel  run  out  of  true  will  also 
cause  chatter  and  will  produce  a  roughened  surface  on  the 
work.  It  is  therefore  necessary  to  keep  the  wheel  true  and 
sharp,  and  this  should  not  be  done  with  a  dresser  but  with 
a  diamond  held  in  a  fixed  support. 

Eccentric  holes  are  also  caused  by  having  the  wheel  spindle 
too  loose  or  by  putting  excessive  clamping  strains  on  the 
work  so  as  to  spring  it  out  of  shape;  using  a  wheel  that  is 
too  hard  also  produces  the  same  result  in  some  cases.  All 
other  factors  being  considered,  a  soft  wheel  will  grind  a 
truer  hole  than  a  hard  one. 

Wet  vs.  Dry  Grinding: 

Internal  grinding  is  generally  done  dry  in  the  tool-room, 
but  this  practice  is  not  recommended  for  manufacturing 
parts  in  large  quantities.  The  general  practice  in  regard  to 
the  use  of  water  for  internal  grinding  is  to  grind  soft  and 
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Tig.    18.     Two    Interesting   Examples    of    Internal    Grinding 


Work: — Valve  lifter,  0.20  per  cent  carbon  steel,   casebardened. 

Oper&tion: — Grinding  cross  holes  \vith  a  Norton  (Titrifled)  alundum  wheel. 
grain  60.  grade  M.  %  Inch  diameter.  ^  inch  face;  speed  IG.OOO  It. 
P.  XI. — 1570  feet  surface  speed;  work  speed.  300  R.  P.  .M. — 29.5  feet 
surface   speed;    amount   removed    from   diameter,    0.004   to   0.005   inch. 

Remarks: — Work  Is  first  accurately  located  by  tapered  centering  ping,  then 
wheel  is  fed  in  by  band  and  hole  (A)  is  first  gronnd  to  within  0.001 
Inch  of  finished  size.  Bole  (B)  Is  then  ground  likewise.  Then  t>otli 
holes  are  ground  to  gage  size.  (See  illustration  for  limits.)  Pro- 
duction, 150  pieces  per  hour.  Machine  used,  Rlvett  internal  grinding 
machine. 

B 

Work: — Automobile   gas   engine  piston   made   from   Iron    casting. 

Operation:— Grinding  wrist-pin  holes  which  have  been  bronze  bushed,  with 
a  Norton  (vitrified)  crystolon  wheel,  grain  60.  grade  J,  1^  inch  di- 
ameter. %  Inch  face;  speed,  14.000  R.  P.  M. — 3660  feet  surface  speed; 
work  Rpeed.  434  R.  P.  M.;  114  feet  surface  stpeed;  amount  removed 
from   diameter,    0.010  Inch. 

Remarks: — Piston  Is  held  in  a  special  fixture  and  is  located  from  the  open 
end  by  a  spring  pad.  It  Is  lined  up  with  the  grinding  wheel  spindle 
by  a  plug  and  clamped.  Hand  traverse  Is  used;  production,  3  minntem 
for  each   piston;   machine  used.   No.   70  Heald   internal  grinding   machine. 
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,PLAIN  BOX  FIXTURE 
WORK  HELD  IN  PLACE 
BY  CLAMPING  PLATE 


Wwk: — Vfachlnr    ifiliidlp,    "Union"    drawn    nlpol.    caxliirdpnpd. 

Opnatlon: — Orlndlnic  two  Intrmil  dianiplpni  with  an  American  (TllrlllHI 
comndam  whp"-!.  (rain  SO,  (tradr  i:  %  Inrh  dlamrlcr.  %  Inch  face: 
•iwpd,  17.S2."i  n.  I'.  .M.— 3,'K»0  fppi  anrrarc  apr«l:  work  aprpd,  407 
II.  P.  M.— 100  fr<-l  arrrage  turfacr  Piirrd;  amount  ri'niovod  from 
diamrtpr.    O.OIO   Inch. 

Rpmarka: — row.r  traTf*r«o  I.  n.pd  for  grlndlnir  two  tnlprnnl  dlnmrtora  at 
ihr  r«lp  of  .V)  llnpar  Inchr.  |.rr  mlniilp;  whppl  I.  iriii.l  up  aftpr 
(rlndlnf  parh  holp  lipran.p  nf  oil  In  aplnillp;  rarlHininiliiin  or  rrjalolnn 
Ijlork  uppd  for  truing  wbppi,  put  through  In  lotp  of  TiO.  prmiurtlon.  n 
ppr  boor;  marhlna  uapd.  No.  2  Itmwn  A  Sharpp  unl.rr.nl  frlndlnir 
marhlne   flttpd    up   for    Intpmal   grlnillnK. 


Work:— Tokp    for    .Inglp    unit    plprtrlc    atartera    of   ali.iKilc    trpp;    Inw    earlKin 

.trip     atppl.     t>pnt     Into    aha(>p     and     elpctrlrallf     wpldi^,     borrd     before 

rrlndlnf. 

Op.r.iion  — i.rir.iinc    Intpmal    dlamptrr    of    yokp    for    pola    piprp.    with    a 

m)     whppl.    crain    4n.     Itradp     K:     4    lorhpa    dlamrtar.     % 

rjtoo   II.    V.    M. — Xioa  f.pl    unrfarp   apppd:    work   apeed. 

:»T0  fpp|  aorfare  apppd;   amonnt  ramoTpd   from   diaroptpr, 

.  ..       ■  -.^h. 

R.markj.  —  I'Qwrr  triTpr.p  la  oapd  at  tb.  rata  of  fiO  Incbea  opt  mlnnt.:  pro 
'Incflon.  13  to  14  piprpa  per  hour,  macbin*  naed.  No.  70  llpald  Intpmal 
(rindini    irarhlnp. 


hardened  steel  work  wet,  and  to  grind  cast  iron,  bronze  and 
brass  dry.  There  are,  of  course,  exceptions  to  this  rule,  and 
sometimes  work  that  is  hardened  is  of  such  a  shape  that  the 
use  of  water  is  either  inconvenient  or  not  necessary.  For  in- 
stance, when  the  surface  to  be  ground  is  narrow  and  a  small 
amount  of  stock  is  to  be  removed  in  proportion  to  the  mass 
of  the  piece,  the  grinding  can  be  done  without  any  appreci- 
able change  in  the  temperature  of  the  work.  As  a  general 
rule,  however,  soft  and  hardened  steel  parts  should  be  ground 
wet.  Wet  grinding  produces  a  smoother  and  truer  hole  than 
dry  grinding,  and  also  facilitates  gaging.  Where  a  part  haa 
been  heated  to  a  considerable  extent  by  grinding  and  a  cold 
gage  is  placed  in  it,  the  gage  is  likely  to  "freeze"  and  difiB- 
culty  will  be  experienced  in  removing  it.  Minute  cracks  in 
the  surface  of  the  work  are  also  likely  to  develop  in  dry 
grinding,  especially  when  a  wheel  of  too  fine  a  grain  and 
too  hard  a  bond  is  used,  or  where  too  heavy  a  cut  is  taken. 
A  further  reason  for  wet  grinding  is  that  it  is  impossible  for 
the  operator  to  know  Just  "what  size  the  hole  will  be  if  the 
work  has  warmed  up  20  or  30  degrees  during  the  grinding, 
after  It  has  been  removed  from  the  machine  and  has  cooled 
down  to  the  normal  temperature.  On  interchangeable  work 
and  where  accurate  limits  must  be  maintained,  wet  grindlDg 
is,  therefore.  Imperative. 

There  are  cases  where  cast-iron  parts  should  be  ground 
wet.  When  the  work  must  be  ground  to  very  accurate  limits 
water  has  to  be  used  to  keep  down  the  temperature  in  order 
to  prevent  any  change  of  diameter  or  shape.  This  applies 
more  particularly  to  the  grinding  of  thin,  cast-iron  bushings. 
It  has  been  found  that  a  cast-iron  bushing,  ground  dry,  will 
spring  out  of  shape  to  some  extent  after  It  is  taken  out  of 
the  machine.  By  keeping  the  part  at  a  uniform  tempera- 
ture by  means  of  a  cooling  lubricant,  any  change  in  di- 
ameter and  shape  is  avoided.  The  subject  of  grinding  cast 
iron  inlernnlly  Is  a  broad  one,  and  will  be  dealt  with  more 
fully  In  a  subsequent  article  on  "Cylinder  Grinding."  When 
dry  grinding  is  done.  It  Is  necessary  to  provide  the  machine 
with  an  exhaust  system  to  draw  off  the  dust,  both  for  the 
protection  of  the  operator  and  to  keep  the  machine  clean  and 
In  a  satisfactory  working  condition. 

CBUse  of  Bell-mouthed  Holes 

Another  difficulty  sometimes  experienced  in  internal  grind- 
ing Is  the  production  of  bell-mouthed  holes.     There  are  two 
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chief  causes  for  this;  one  is  due  to  a  loose  spindle  and  the 
other  to  completely  removing  the  wheel  from  the  hole  at 
each  traverse.  The  wheel  should  never  be  pulled  out  of  the 
work  except  when  it  is  necessary  to  remove  it  to  gage  the 
hole.  While  the  power  traverse  is  being  used  for  advancing 
and  withdrawing  the  wheel,  the  wheel  should  never  pass 
clear  through  the  work,  but  about  one-half  of  the  wheel  sur- 
face should  still  remain  in  the  hole.  The  reason  for  this 
is  that  when  the  wheel  is  withdrawn,  any  slackness  in  the 
spindle  tends  to  throw  it  out  to  one  side  because  the  strain 
of  cutting  has  been  removed.  Consequently  the  hole  is  made 
bell-mouthed. 

Examples  of  Internal  Grinding 

The  variety  of  grinding  operations  is  so  great  that  it  is 
difficult  to  give  definite  data  for  all.  The  best  that  can  be 
done  is  to  show  typical  examples  and  give  all  the  details  in 
regard  to  how  the  work  is  handled,  giving  the  grain  and 
grade  of  wheel  used,  the  speed  at  which  the  wheel  rotates, 
the  speed  of  the  work,  the  amount  of  metal  removed,  the 
traverse  feed  of  the  wheel  and  the  limits  required.  With  this 
data  properly  arranged,  it  is  then  possible,  when  similar  parts 
must  be  ground,  to  have  a  fair  idea  of  what  wheel  should  be 
used,  what  speed  it  should  be  rotated  at,  and  the  other 
points  regarding  the  way  in  which  the  work  should  be 
handled.  In  the  following  examples  of  internal  grinding,  the 
data  has  been  arranged  in  this  manner. 
Grinding-  Bushings 

Considerable  difficulty  is  usually  experienced  in  grinding 
bushings,  especially  when  they  are  hardened  and  have  thin 
walls.  The  greatest  trouble  is  in  getting  a  true  hole  of  the 
same  size  from  end  to  end.  If  the  external  diameter  is  to 
be  ground  first,  which  is  the  practice  followed  in  some  shops, 


1 

W^pJmA 

^    ■■ 

Rivett   latemal 

the  work  should  be  held  on  a  "floating  mandrel"  which  grips 
the  work  by  the  ends  and  not  from  the  internal  diameter. 
This  obviates  springing  the  work  out  of  shape.  The  work 
is  then  ground  accurately  on  the  external  diameter  to  the 
final  dimensions,  care  being  taken  to  see  that  it  is  true  and 
of  the  same  size  from  end  to  end.  Following  the  external 
grinding  operation,  the  work  can  be  held  in  several  ways 
for  grinding  internally,  depending  on  the  accuracy  required. 
One  example  is  shown  at  A  in  Fig.  11.  This  bushing  has 
to  be  ground  both  externally  and  internally.  The  limits  are 
not  extremely  close,  so  that  an  ordinary  draw-in  air  chuck 
can  be  used  for  holding  it.  The  bushings  is  ground  carefully 
so  as  to  give  an  even  bearing  on  the  externally  ground  sur- 
face. Another  example  is  shown  at  B.  Here  the  accuracy  of 
the  work  is  not  close,  and  the  collet  chuck  method  of  holding 
the  work  is  satisfactory.  The  example  shown  at  Z),  however- 
must  be  accurate  and  the  external  diameter  is  first  finished 
accurately;  then  the  work  is  slipped  into  a  solid  bushing 
chuck  and  held  in  place  by  a  clamping  bolt  from  the  end,  as 
illustrated.  In  this  way  the  work  is  not  put  under  any 
clamping  strains  when  being  ground. 


Fig.   20.     Method   of  erinding  Wrist-pin  Hole   in   Gas   Engine   Piston 

Referring  again  to  the  example  shown  at  A,  this  is  held  in 
a  Hannafin  air  chuck.  The  air  chuck  method  of  holding  work 
has  been  found  to  be  satisfactory  for  the  reason  that  the 
pressure  is  constant.  Of  course  when  the  work  is  extremely 
thin,  the  air  chuck  is  not  recommended. 
Grinding  Ball  Races 

Ball  races  for  spherical  balls  are  made  in  two  principal 
shapes:  one  is  the  V-groove  type  and  the  other  the  semi- 
circular. To  finish  a  ball  race  of  the  V-groove  type  it  is 
necessary  to  form  the  wheel  and  keep  it  trued  to  the  desired 
shape.  Usually  in  grinding  this  type  of  race,  roughing  and 
finishing  operations  are  done  at  the  same  setting,  a  grinding 
wheel  being  selected  that  gives  fairly  good  results  for  both 
operations. 

Where  the  ball  race  is  of  the  semicircular  type,  a  formed 
wheel  sometimes  held  on  a  regular  internal  grinding  machine 
spindle  is  used  for  roughing  out  the  groove,  and  the  finish- 
ing is  done  in  another  machine  of  the  radial  type.  Before 
proceeding  with  a  description  of  the  grinding  of  ball  races 
in  a  radial  grinder,  attention  will  be  given  to  the  rough 
grinding  of  the  face. 

Rough-Grinding  Semicircular  Ball  Races 

Fig.  9  shows  a  close  view  of  a  semicircular  ball  race 
grinding  operation.  The  ball  race  is  held  in  a  collet  chuck 
provided  with  six  block-type  jaws  that  grip  equidistantly 
about  its  circumference.  The  work-table  is  advanced  to  a 
stop  set  to  locate  the  wheel  approximately  central  with  the 
race,  and  then  is  fed  in  radially  to  the  correct  depth.  The 
wheel  is  trued  approximately  to  the  correct  radius  by  a 
diamond  truing  device  of  the  radius  type.  The  amount  left 
on  the  diameter  for  finish-grinding  varies  from  0.002  to  0.008 
inch,  depending  on  the  size  of  the  bearing  and  the  arc  of  the 
curve  in  the  race. 

Finish-Grinding  Semicircular  Ball  Races 

As  an  example  of  finish-grinding  a  ball  race  on  a  radial 
grinding  machine  of  the  Van  Norman  type  shown  in  Fig.  10, 
we  will  assume  that  an  outer  race  having  a  ball  circle  of  li^ 
inch  diameter  is  to  be  ground  as  shown  in  Fig.  12.  For  mak- 
ing the  traverse  setting  of  the  work-holding  head,  a  plug 
exactly  0.750  inch  long  is  placed  between  stops  A.  Fig  10,  the 
slide  being  adjusted  until  both  stops  engage  with  the  plug. 
The  cross-slide  of  the  work  head  is  then  locked  in  this 
position. 

The  next  step  is  to  move  the  work-head  back  the  required 
distance  longitudinally  so  that  the  radial  center  of  the  race 
is  exactly  over  the  pivoted  point  about  which  the  head 
oscillates.  For  this  purpose  the  shoulder  near  the  front  end 
of  the  spindle  is  taken  as  a  reference  point,  which  as  shown 
in  Fig.  12  is  1.625  inch  from  the  center  of  the  ball  race.  This 
adjustment  is  made  by  placing  a  plug  exactly  1.625  inch  long 
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Uachlnery 
Tig.  21.     Ex«inple   of   Stru(ht   and   Taper   Internal   Orinding 

Work:— Spring  collet  aleeie  for  automatic  screw  machine  made  from  tool 
steel,  hardened. 

„---..;„ Grlndine   stratEbt    and    tapered    holes   with    a    Norton    (alnndmn) 

°'^wh™lT^ra"n»io  grade  J:  1%  Inch  diameter,  't, '"^S. 'S«  j.  "^^^ 
Iiiinn  i(  I'  M  — 3S00  feet  surface  speed;  work  speed.  Z-T)  K.  P.  M.— - 
iiweet  averagTlurtace  spe!rt:  amount  removed  from  rtiameter,  0.010 
loch  on   .tralght  portion,   and   0.012   Inch   on    tapered   portion. 

Remarks— For  grinding  straight  hole  the  table  Is  traversed  by  P'T"''  »'  ** 
Yl"ir  inches  per  minute;  for  grinding  tapered  portion  the  wheel- 
inde  Is  set  orat  an  anele  and  the  wherl  ''  """"^ht  in  by  hand 
rower-  production.  4  per  hour;  wheel  Is  not  troed  up  at  all  after  first 
\Z"g-    Machine    used,     No.     2     Brown    &    Sharpe    universal    grinding 


a  chin 


between  the  stops  located  on  the  rear  side  of  the  longitudinal 
slide  of  the  work-head. 

Next  the  grinding  wheel  is  located  over  the  center-line  of 
the  work,  as  shown  to  the  left  in  Fig.  12.  The  wheel-head  is 
mounted  on  a  slide  which  is  moved  back  and  forth  by  a 
hand-operated  rack  and  pinion,  and  to  make  this  setting, 
stop  C  Fig.  10,  which  bears  against  the  frame,  is  adjusted  to 
the  proper  point  and  locked.  In  order  to  true  the  wheel, 
the  work  head  is  moved  around  to  the  central  position,  where 
a  plunger  D  enters  a  hole  on  the  swivel  slide  support,  hold- 
ing the  truing  device  securely  in  place.  In  this  position  the 
post  E  upon  which  the  diamond  holder  is  mounted  is  properly 
located. 

The  distance  between  the  axis  about  which  the  work-head 
oscillates  and  the  center  of  the  stud  upon  which  the  truing 
device  Is  mounted  is  approximately  3  inches.  Therefore,  in 
order  to  true  the  wheel  it  is  necessary  to  move  it  back  to  the 
diamond  point,  which  is  accomplished  by  means  of  distance 
plug  F.  In  starting  to  true  the  wheel,  the  wheel  slide  is 
moved  back  a  distance  slightly  greater  than  3  inches,  after 
which  the  distance  plug  F  is  swung  into  position  and  the 
slide  moved  forward  to  bring  the  stop  C  into  contact  with  it. 
A  detail  view  of  the  wheel  truing  device  is  shown  at  A  in 
Fig.  12.  Means  for  setting  the  diamond  holder  for  truing 
wheels  of  different  radii  is  provided  for  by  different  size  disks 
o  held  on  a  plunger  b.  The  diamond  is  brought  in  contact 
with  a  disk  of  the  proper  size  and  the  holder  clamped  in 
position. 

Development  of  Cracks  When  Grindlnif  Ball  Races 

In  grinding  ball  races,  trouble  is  sometimes  experienced 
with  minute  cracks  developing  in  the  surface  of  the  worli. 
Many  reasons  have  been  given  tor  this,  but  the  most  plausible 
one  Is  that  the  exterior  surface  of  the  work  is  sometimes 
heated  so  rapidly  that  the  elastic  limit  of  the  metal  is  ex- 
ceeded before  the  heat  has  time  to  dissipate.  This  may  be 
caused  by  using  a  wheel  of  too  fine  a  grain  and  too  hard  a 
bond;  forcing  the  wheel  beyond  its  cutting  capacity;  using 
a  wheel  that  has  become  glazed  and  Is  not  free  cutting; 
grinding  dry.  Strains  set  up  In  hardening  are  a  contributory 
cause  to"grlndlng  cracks,  and  as  a  remedy  It  has  been  sug- 
gested to  let  the  work  season  for  some  lime  after  hardening 
and  before  grinding. 

The  grain  and  grade  of  grinding  wheel  to  use  is  determined 
largely  by  the  character  of  the  work  and  the  Irentment  it 
recelvea.  As  a  rule,  for  grinding  hardened  ball  races  It  Is 
not  advisable  to  use  a  wheel  of  a  bond  much  harder  than  J. 
A  combination  nf  different  size  grnins  in  the  wheel  la  also 
preferable  to  a  "straight  grain"  wheel,  as  the  combination 
grain  wheel  holds  Its  shape  much  longer.  Another  way  to 
obviate  grinding  cracks  is  to  keep  the  wheel  free  cutting. 
and  not  force  it  beyond  Its  cutting  capacity. 


Internal  Grinding  a  V-Shape  Ball  Race 
An  example  of  ball  race  grinding  of  the  V-type  is  shown 
at  C  in  Fig.  11.  In  grinding  this  race,  the  wheel  is  located 
by  bringing  it  slowly  in  until  it  touches  both  sides  of  the 
V-shape  race.  Then  the  traverse  motion  of  the  grinding 
wheel  slide  is  stopped  and  the  wheel  slide  advanced  toward 
the  operator,  or  in  other  words,  the  wheel  is  fed  directly  in 
on  the  work  until  the  approximate  diameter  is  reached.  The 
wheel  is  then  withdrawn  and  the  work  gaged.  This  con- 
tinues until  the  ball  race  has  been  ground  to  the  correct  di- 
ameter. In  order  to  obviate  the  frequent  withdrawal  of  the 
wheel  to  gage  the  work,  the  micrometer  collar  on  the  wheel 
operating  slide  screw  is  used.  The  race  is  measured  by  an 
internal  caliper  type  of  gage  furnished  with  ball  ends.  As 
is  shown  in  Fig.  11,  a  combination  grain  soft-bond  wheel  is 
used  for  this  work.  The  combination  of  grain  in  the  wheel 
enables  a  greater  number  of  pieces  to  be  turned  out  for  each 
truing  of  the  wheel,  as  it  holds  its  shape  much  better  than 
a  straight-grain  wheel. 

Grinding-  a  Cup  tor  a  Fan  Shaft  Bearing- 
Still  another  example  ot  ball  race  grinding  is  shown  at  A 
in  Fig.  13.  This  requires  the  use  of  a  cup-shape  grinding 
wheel.  This  part,  which  is  a  cup  for  a  fan  shaft  bearing,  is 
made  from  sheet  steel  formed  into  shape,  then  carbonized 
and  hardened  in  oil.  One  of  the  specifications  on  the  job 
is  that  the  hole  must  not  only  be  true  and  accurate  as  re- 
gards size,  but  must  be  smooth  and  free  from  scratches.  The 
manner  of  grinding  this  part  is  as  follows: 

The  cup-shape  wheel  used  is  brought  in  until  it  touches 
the  bottom  of  the  hole  and  this  surface  is  ground  first.  The 
action  of  forcing  the  wheel  against  the  bottom  throws  the 
spindle  slightly  out  of  line  and.  consequently,  the  internal 
diameter  is  also  ground.  Allowance  is  made  for  this  on  the 
work  so  that  by  the  time  the  desired  amount  is  removed 
from  the  bottom  the  hole  is  practically  ground  to  size.  The 
amount  removed  from  the  diameter  is  0.015  inch,  whereas 
the  amount  removed  from  the  bottom  of  the  hole  is  only  0.005 
inch.     The  reason  for  allowing  so  much  material  to  be  re- 
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Examples    of    Grinding    Keyseated    Holw     Claaa 
that    is    Hard    on    Orlsding   Wheel 


Work: — r.ow    roimtersbaft   gear.    O.l.'i   per   rent   carbon   open-hearth    steel   drop. 

forging:    carlH>nlie<l    0.030   Inch    deep   and    hardened. 
Operation:— <^irlDdlng    Internal    diameter    with    a     Norton     (rttrlfledl     alundum 

wheel,    grain    GO.    grade    M;    1%    Inch   diameter,    IH    loch    face;    speed. 

10.200   U.    P.    M.— .T070  feet   surface   speed;    wort   speed.   400   R,   T.    M.— 

l.M    feet   surface   speed;    amount   removed    from   diameter,    0.006   to  0.006 

Inch. 
Remarks: — Wheel    Is    fed    back    and    forth   by    pumping  actloQ,    and    la   tned 

up  with  a  cart>nn  block;  number  of  tmlngs  varies  frocn   10  to  SO  pleceaj 

production.    200    in    nine    hours; 

grinding   machine. 


iramgs  vanes  iroai    iv  lo  ou  pieceai 
chine    used.    No.    TO   UeaU    Intantl 


B 


Work: — I^w  speed  and  reverse  slidlnr  fear.  CIS  per  cent  carl>on  open- 
hearth    steel    drop-forging:     carbonlied    0.030    Inch    der^    and    hardened. 

OparatioB:^^rlndlng  anllneil  hole  with  a  Norton  (vllrlfleill  aliindnni  wheel, 
grain  00.  grade  N;  i\  In.-h  diameter.  IS  luch  fsce,  speed,  10.200 
II.  P.  M.— .-mVO  feet  surface  speed;  work  si.ee<l.  400  K.  1'.  M.  — 1.^1  feet 
surface   speed:    amonni    removed    from   diameter.    O.OO.'V   to  0.006   Inch. 

iVheel    is    f( 
with    rsrlMtn    block. 

the   greater  luiniber  of  splines:    pnxluctlon.   200  In   nine  hours;   macbina 
used.    No.    TO   llefllil    Internal   grinding   machine. 
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Tig.    23.     Examples    of    Internal,    Fa 


and    Taper    Hole    Grinding 


Work: — Bevel  ring  drive  gear,  0.15  per  cent  carbon  open-hearth  steel  drop- 
forging,  carbonized  0.030  inch  deep  and  hardened  in  oil. 
Operation: — Grinding  back  face  and  internal  diameter  with  a  Norton  (vitri- 
fied) alundum  special-shaped  wheel,  4  inches  diameter,  %  inch  straight 
face,  3U  inches  wide;  speed,  5400  R.  P.  M. —  5670  feet  surface  speed; 
worli  speed.  2G0  R.  P.  M. — 510  feet  average  surface  speed;  amount 
removed  from  diameter  and  back  face.  0.010  inch  when  soft  and  bard- 
Remarks: — In  both  cases  hand  feed  is  used,  and 
of  the  operator,   the  same  grit  and  grain  of 


soft    and    hard ;    producti( 


nine  hours;   when  hard 
internal  grinding  machine. 


125 


hours; 


owing  to  a  peculiar  fancy 
wheel  is  used  for  grinding 
I  grinding  soft  is  200  in 
achine   used,    Heald    No.    75 


B 

gear 


alloy      steel,      heat-treated,      and 


Work: — Automobile      transn 
hardened. 

Operation: — Grinding  bole  and  face  with  a  Norton  (vitrified)  alundum  wheel, 
grain  46,  grade  K:  1%  inch  diameter,  1^  inch  face;  speed.  7500 
R.  P.  .M.— 3675  feet  surface  speed;  worli  speed,  235  R.  P.  M. — 110 
feet  surface  speed:  amount  removed  from  diameter  of  hole,  0.010  inch; 
amount  removed  from   face,  0.005  inch. 

Remarks; — Power  traverse  is  used  for  grinding  holes  at  the  rate  of  48 
linear  inches  per  minute;  wheel  is  fed  across  face  of  gear  by  hand 
power;  10  gears  turned  out  per  truing  of  wheel;  production,  9  per 
hour;   machine  used.   Bryant  single-spindle  chucking  grinder. 


Work: — Automobile  rear  axle  drive  pinion.  0.20  to  0.25  per  cent  carbon,  0.17 
per  cent   vanadium   steel  drop-forging,   heat-treated. 

Operation: — Grinding  taper  hole  with  a  Norton  (vitrified)  alundum  wheel; 
grain  60,  grade  K;  %  inch  diameter,  1  inch  face;  speed,  12,500 
R.  P.  M. — 2460  feet  surface  speed;  work  speed,  400  R.  P.  M. — 100 
feet  average  surface  speed;   amount  removed  from  diameter.   0.005  inch. 

Remarks: — Wheel  ii  fed  in  and  out  by  pilot  wheel;  wheel  is  Just 
trued  down  to  start  and  then  Is  not  touched  until  worn  down  to  about 
size  of  spindle;  200  pieces  secured  from  each  wheel;  production,  700 
pieces  in  eight  hours;  machine  used,  Bryant  single-spindle  chucklny 
grinder. 

moved  from  the  diameter  of  the  hole  is  that  the  wheel  must 
rest  against  the  internal  diameter  at  the  same  time  that  the 
bottom  is  being  ground  in  order  to  steady  the  spindle. 

The  wheel  must  be  kept  to  approximately  the  same  di- 
ameter, and  it  requires  a  large  number  of  wheels  to  turn  out 
a  large  quantity  of  work.  The  reason  for  this  is  that  as 
soon  as  the  wheel  is  worn  down  much  smaller  than  the  di- 
amter  of  the  hole,  it  produces  cross  marks  on  the  bottom  or 
inner  face,  which  are  objectionable  on  this  job. 

Another  requirement  as  previously  mentioned,  is  that  the 
work  must  have  a  polished  surface.  The  method  of  accom- 
plishing this  is  interesting.  Just  as  soon  as  the  grinding 
wheel  linishes  the  internal  diameter  to  size,  a  small  amount 
of  lard  oil  is  squirted  onto  the  work.  Then,  when  the  wheel 
is  passed  back  and  forth  a  couple  of  times,  the  result  is  an 
excellent  polish.  While  it  is  not  advisable,  as  a  rule,  to  use 
oil  on  a  grinding  wheel  because  of  the  glazing  effect,  in  this 
case  it  produced  the  results  desired.  As  soon  as  this  same 
wheel  strikes  a  rough  piece,  all  the  glazing  effect  is  removed 
so  that  it  is  not  necessary  to  dress  the  wheel  until  it  is  worn 
down  too  small. 

Internal  Grinding'  Phosphor-Bronze  Bearings 

Two   examples   illustrating   the   internal   grinding   of   phos- 


phor-bronze bearings  are  shown  in  Figs.  14  and  15,  re- 
spectively. These  two  bearings  are  practically  the  same  in 
every  respect,  except  the  size,  one  having  a  hole  5%  inches 
long  to  grind,  and  the  other  a  hole  3  3/16  inches  long.  The 
method  of  grinding  these  bearings  is  to  hold  them  in  a  three- 
jaw  chuck,  necessitating  the  truing  up  of  each  piece.  The 
hole  is  ground  first,  and  then  the  bushings  are  slipped  onto 
a  mandrel  and  the  external  diameter  ground  to  size.  For 
internal  grinding,  the  power  traverse  is  at  the  rate  of  48 
linear  inches  per  minute;  the  production  on  the  small  bear- 
ing is  8  to  10  per  hour  and  3  per  hour  on  the  large  bearing. 
Grinding-  a  Taper  Hole  in  a  Drive  Shaft  Yoke 

The  drive  shaft  yoke  shown  at  A  in  Fig.  16  is  a  good  ex- 
ample of  taper  hole  grinding.  This  particular  job  is  held  in 
an  ordinary  three-jaw  chuck  in  a  No.  70  Heald  internal  grind- 
ing machine,  and  is  rough-  and  finish-ground  in  one  operation. 
By  referring  to  this  illustration,  it  will  be  noticed  that  the 
work  has  one  keyway,  and,  consequently,  a  harder  bond  wheel 
is  used  than  if  the  hole  were  plain.  In  this  case,  a  Norton 
(vitrified)  alundum  wheel,  grain  60,  grade  K,  was  found  to 
give  the  best  results.  The  grinding  wheel  is  fed  back  and 
forth  by  the  pilot  wheel  and  it  requires  from  fifteen  to 
twenty  traverses  to  complete  each  piece. 

Grinding  a  Transmission  Main  Drive  Pinion 

An  example  of  straight  internal  grinding  of  the  plain 
variety  is  shown  at  B  in  Fig.  16.  This  is  a  transmission 
pinion  made  from  chrome-vanadium  steel,  oil-hardened.  For 
grinding,  the  work  is  held  in  a  special  fixture,  clamped  to 
the  faceplate  of  the  machine,  and  it  is  necessary  to  true  up 
each  piece  before  grinding.  This,  to  a  certain  extent,  limits 
the  production,  which  is  at  the  rate  of  20  to  22  per  hour. 
The  same  grain  and  grade  of  wheel  is  used  as  in  the  previ- 
ous example,  but  the  wheel  is  rotated  at  a  lower  surface 
speed,  and  the  work  speed  is  correspondingly  reduced. 
Internal  Grinding-  a  Machine  Spindle 

Diagram  A,  Fig.  17,  shows  a  machine  spindle  made  from 
"Union"  drawn,  casehardened  steel,  that  is  ground  on  two 
internal  diameters.  It  is  located  by  a  center  and  then  driven 
by  the  chuck  jaws  of  a  three-jaw  chuck.  It  is  centered  on 
the  outer  end  by  a  standard  center  steadyrest.  This  is  a 
diflBcult  job  because  of  the  extreme  accuracy  required.  The 
external  diameters  have  previously  been  ground  and  it  is 
necessary  to  true  up  the  spindle  before  grinding  the  two  in- 
ternal diameters.  Because  of  oil  on  the  spindle,  the  grind- 
ing wheel  has  to  be  trued  up  after  grinding  each  hole.  This 
is  done  by  using  a  carborundum  or  crystolon  block.  It  will 
also  be  noticed  that  a  corundum  (vitrified)  grain  SO,  grade  J 
wheel  is  used.  This  is  a  fine  grain,  soft-bond  wheel,  and  it 
is  operated  at  a  surface  speed  of  3500  feet  per  minute. 
Internal  Grinding  an  Electric  Starter  Yoke 

An  unusual  internal  grinding  job  is  shown  at  B  in  Fig.  17. 
This  is  a  yoke  for  a  single  unit  electric  starter  of  the  six- 
pole  type  and  is  made  from  low  carbon  strip  steel  which  is 
bent  into  shape  and  then  electrically  welded.  Following  the 
electric  welding  operation,  the  yoke  is  bored  out,  after  which 
the  internal  surface  is  ground.  It  will  be  noticed  that  the 
grinding  wheel  only  contacts  with  the  work  at  six  points,  al- 
lowing the  use  of  a  high  wheel  and  high  work  speed.  The 
wheel  speed  is  5539  feet  and  the  work  speed  360  feet.  For 
grinding,  the  work  is  held  in  a  special  fixture  that  locates  it 
from  the  external  diameter  and  is  clamped  in  place  by  a 
strap  passing  over  the  front  of  the  work  with  pins  on  one 
side,  and  a  wing-nut  on  the  other. 

Grinding  a  Valve  Lifter 

The  valve  lifter  shown  at  A  in  Fig.  18  is  an  interesting 
example  of  internal  grinding,  because  of  the  extreme  ac- 
curacy required.  The  holes  in  the  fork  ends  of  this  piece 
must  be  ground  to  a  limit  of  0.00025  inch  on  the  diameter 
and  must  be  absolutely  in  line  with  each  other.  This  is  ac- 
complished in  an  interesting  manner  in  a  Rivett  internal 
grinding  machine,  as  shown  in  Fig.  19.  The  work  is  held  on 
a  special  faceplate  by  two  fingers  A,  pivoted  in  the  faceplate 
and  held  in  ring  B.  The  fingers  are  operated  to  grip  the 
work  by  turning  collar  C,  screwed  onto  the  body  of  the  face- 
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Fir-   M.     Two   Examples   of    Combined   Internal    and    External    Orinding 

A 

Work: — Sleeve  for  transmission  countershaft  bearing,  0.15  per  cent  carbon 
open-hearth  steel  drop-forging,   carbonized  0.030  Inch  deep  and  hardened. 

Operation: — Orlndlng  Internal  and  external  diameters:  external  diameter 
ground  with  a  Detroit  wheel,  grain  46.  grade  M;  6  inches  diameter. 
IVb  inch  face;  speed.  2160  R.  P.  M. — 3391  feet  surface  speed;  work 
speed.  240  R.  P.  M.— 220  feet  surface  speed;  amount  removed  from 
diameter.  0.01.1  Inch.  Internal  diameter  ground  with  a  Norton 
(Yltrifled)  alundum  wheel,  grain  50.  grade  K.  2%  Inches  diameter, 
%  inch  face;  speed,  5600  R.  P.  M. — WOO  feet  surface  speed;  work 
speed.  240  R.  P.  M. — 180  feet  surface  speed;  amount  removed  from 
diameter.    0.010  Inch. 

Remarks: — Wheel  is  traversed  by  power  for  grinding  both  internal  and  ex- 
ternal diameters;  for  grinding  externa!  diameter,  traverse  is  at  the 
rate  of  64  linear  inches  per  minute,  and  for  internal  diameter,  at  the 
rate  of  66.5  linear  Inches  per  minute;  production,  100  pieces  in  nine 
hours;   machine   used,    Bryant   two-spindle   chucking  grinder. 

B 

Work: — Bevel  pinion.  0.15  per  cent  carbon  open-hearth  steel  drop-forging, 
carbonized  0.(^0  inch  deep  and  hardened. 

Oparation: — Grinding  internal  and  external  diameters  and  facing  shoulder: 
external  diameter  ground  with  a  Norton  (vitrified)  alundum  wheel, 
grain  .Ifi.  grade  .M;  6  inches  diameter,  1%  inch  face:  speed  2500  B.  P. 
M.— 3927  feet  surface  speed;  work  speed,  240  R.  P.  M- — 114  feet 
surface  speed;  amount  removed  from  diameter,  0.015  Inch.  Internal 
diameter  ground  with  a  Norton  (vitrified)  alundum  wheel,  grain  50, 
grade  K,  %  inch  diameter,  %  Indi  face;  speed  15,279  R.  P.  M.— 
3500  feet  surface  speed;  work  speed,  240  R.  P.  M. — 63  feet  surface 
speed;    amount   removed    from   diameter,   0.015   inch. 

Kemarks: — Wheel  Is  traversed  by  power  for  grinding  both  Internal  and 
external  diameters,  at  the  rate  of  64  linear  inches  per  minute; 
shoulder  is  faced  by  bringing  wheel  up  slowly  before  grinding  external 
diameter:  production.  15  pieces  per  hour.  Machine  used.  Bryant  two- 
spindle    chucking    grinder. 

plate.  The  work  is  located  by  a  tapered  centering  plug  ex- 
tending through  the  spindle,  and  operated  by  lever  D.  The 
method  of  grinding,  as  shown  at  A  in  Fig.  18,  is  to  first  ac- 
curately locate  the  work  by  the  tapered  centering  plug,  then 
operate  the  grinding  wheel  slide  by  hand  to  finish  the  first 
hole  to  within  about  0.001  inch  of  the  final  size.  The  hole 
in  the  rear  fork  of  the  piece  is  then  ground  to  0.001  inch  of 
the  final  size,  after  which  both  holes  are  ground  accurately 
In  line  with  each  other  and  to  the  correct  diameter. 
QrlndlnET  Wrist-pin  Holes  In  a  Gas  Engine  Piston 

The  example  of  work  shown  at  B  in  Fig.  18  is  of  a  some- 
what similar  nature  as  far  as  accuracy  is  concerned,  to  that 
shown  at  A  in  the  same  illustration,  but  is  much  larger  and 
Is  handled  In  an  entirely  different  manner.  In  this  case,  the 
piston  is  bushed  with  bronze  bushings  and  the  latter  are 
ground  to  the  correct  size  and  In  perfect  alignment  with 
each  other.  A  special  fixture  of  the  faceplate  type,  as  shown 
In  Fig,  20,  is  used  for  this  purpose.  Fastened  to  the  face- 
plate A  Is  a  cyllndrlcally  shaped  holder  B.  into  which  the  pis- 
ton Is  placed.  The  piston  rests  on  a  spring  plate  and  is 
gaged  from  the  open  end  by  another  plate  fastened  to  the 
clamping  strap  ('.  Before  locking  clamping  strap  C,  the 
piston  la  aligned  with  the  grinding  wheel  by  means  of  plug 
D  which  la  ground  down  on  the  front  end  to  fit  the  bronze 
bushings  and  Is  larger  near  the  shank  to  fit  the  hole  In  the 
fixture.  The  grinding  wheel  Is  operated  by  hand  traverse, 
and  removes  about  0.010  Inch  from  the  diameter.  For  grind- 
ing this  bronze-bushed  hole,  a  Norton  (vitrified)  crystolon 
wheel,  grain  fiO,  grade  K,  has  been  found  to  give  the  best  re- 
sults. This  Is  operated  at  a  surface  speed  of  3660  feet,  and 
the  work  speed  is  about  114  feel  surface  speed.  No  manu- 
facturing limits  of  tolerance  are  allowed  on  the  hole,  which 
must  be  ground  to  nn  exact  dimension  of  1  Inch.  This  means 
that  It  must  be  made  a  perfect  fit  for  a  1-Inch  plug  gage, 
tirlndlnv  a  Bprtnir  Collet  Sleeve 

The   spring   collet   sleeve   for  an   automatic  screw   machine 
shown   in    Fig.    21    Is   ground   at   two  points — tapering  at   the 


front  and  straight  near  the  rear  end.  This  job  is  handled 
in  a  Brown  &  Sharpe  universal  grinding  machine,  fitted  up 
for  internal  grinding  as  shown  in  Fig.  1.  The  work  is  held 
in  a  special  collet  carrying  eight  knurl-head  screws  that  are 
used  for  centering  and  holding  the  work.  The  straight  hole 
Is  ground  by  traversing  the  table  by  power  at  the  rate  of  48 
linear  inches  per  minute.  For  grinding  the  tapered  hole, 
the  wheel  slide  is  set  off  to  the  required  angle  and  is  brought 
in  by  hand,  finishing  the  taper  to  the  required  angle.  Several 
cuts  are  taken  across  the  tapered  face  before  it  is  finished. 
By  this  method  of  handling  the  work,  the  straight  and 
tapered  surfaces  can  be  ground  at  one  setting  and  in  perfect 
alignment  with  each  other.  In  starting  out  with  a  new 
wheel  is  Is  trued  up  with  a  slight  taper  on  the  front  end, 
but  after  that  it  is  not  touched  with  the  diamond  until  it 
has  been  completely  worn  down.  After  grinding  a  few 
pieces,  the  front  end  of  the  wheel  wears  down  much  quicker 
than  the  other  portion  and  soon  becomes  beveled,  as  shown 
in  Fig.  21.  The  production  on  this  piece  is  rather  low  be- 
cause of  the  method  used  in  handling — about  four  per  hour. 
Grinding-  Holes  Having-  Keyways 

The  grinding  of  a  hole  that  has  keyways  is  more  difficult 
than  the  grinding  of  a  straight  or  plain  hole.  A  keyway  haa 
a  tendency  to  tear  out  the  grains  from  the  bond  of  the  wheel, 
and,  consequently,  a  much  harder  wheel  is  needed  for  this 
work.  Fig.  22  presents  two  examples  of  internal  grinding 
of  holes  having  keyways.  The  example  shown  at  4  is  a 
countershaft  gear  made  from  a  drop-forging  of  0.15  per  cent 
carbon  open-hearth  steel,  and  is  casehardened  0.030  inch  deep 
and  hardened.  This  gear  was  ground  on  a  No.  70  Heald  in- 
ternal grinding  machine,  provided  with  a  special  chuck  for 
locating  the  gear  blank  from  the  pitch  circle  of  the  teeth. 

There  are  several  points  to  observe  in  the  grinding  of  key- 
seated  holes.  In  the  first  place,  a  much  wider  wheel  should 
be  used  than  that  recommended  for  a  plain  hole,  also  the 
wheel  should  be  operated  by  hand  rather  than  by  power  feed, 
and  should  be  moved  rapidly  back  and  forth  in  order  to  secure 
a  concentric  hole.  The  use  of  a  wide  face  wheel  and  a  rapid 
traverse  generally  prevents  the  keyways  in  the  work  from 
making  the  wheel  grind  out  of  round,  as  would  be  the  case 
with  a  narrower  wheel  operated  by  power  feed. 

The  example  shown  at  B  in  Fig.  22  has  tour  keyways  in- 
stead of  one,  and  in  this  case  a  grade  N  instead  of  a  grade  M 
wheel  is  used.  This  wheel  is  slightly  harder  than  that  used 
for  the  example  shown  at  A.  as  it  has  been  found  that  the 
greater  the  number  of  keyways  in  the  work,  the  harder  the 
bond  of  the  wheel  should  be.  The  grade  N  wheel  requires 
dressing  more  frequently  than  the  grade  M  wheel,  but  gives 
better  results  because  in  a  softer  wheel  the  grains  tear  out 
too  easily  from  the  bond  and  do  not  give  the  desired  finish, 
or  give  as  large  a  production. 

Considerable  difficulty  was  at  first  experienced  in  grinding 
the  holes  In  these  gears,  and  a  large  number  of  experiments 
were  made  with  different  grains  and  grades  of  grinding 
wheels.  It  has  been  found  that  wheels  for  Internal  grinding 
of  small  size  do  not  come  of  as  even  a  grade  as  large  wheels 
used  for  external  cylindrical  grinding.  Various  means  have 
been  adopted  to  remedy  this,  and  one  method  is  to  treat  the 
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wheels  before  using  them.  Where  the  work  to  be  ground  is 
hardened,  and  has  keyways,  making  the  use  of  a  hard-bond 
wheel  necessary,  it  has  been  found  that  the  wheel  will  give 
much  better  results  by  being  soaked  in  regular  machine  oil 
before  using.  The  practice  followed  in  one  shop  is  to  leave 
the  wheel  soaking  in  this  oil  for  about  twenty-four  hours, 
and  also,  when  not  in  use  in  the  machine,  to  leave  the  wheel 
in  the  oil.  The  operator  generally  keeps  a  number  of  these 
wheels  beside  the  machine  in  a  can  of  oil,  and  uses  one 
wheel  for  several  hours,  then  takes  it  off  the  spindle,  places 
it  in  the  oil  and  replaces  it  with  a  fresh  one.  The  wheel  is 
taken  out  of  the  oil,  placed  on  the  spindle  and  cleaned  off  by 
means  of  an  air  blast,  then  dressed  up  with  a  carborundum 
block.  The  oil  treatment  seems  to  make  the  wheel  act  as 
though  it  were  softer  and  prevents  it  from  glazing  to  a  large 
extent. 

Grindingr  a  Universal  Drive  Shaft  Yoke 

The  universal  drive-shaft  yoke  shown  at  B  in  Fig.  13  is  a 
still  more  difficult  proposition  to  grind  than  keyseated  gears. 
In  this  case,  over  half  the  hole  is  completely  cut  away,  leav- 
ing the  work  open  on  both  sides.  This  increases  the  tendency 
to  pull  the  grain  from  the  bond  of  the  wheel,  and,  there- 
fore, requires  a  wheel  which  will  stand  up  to  the  work. 
A  hard  bond  wheel,  however,  does  not  work  very  satisfac- 
torily, because  it  glazes  rapidly  and  has  a  tendency  to  throw 
the  grinding  wheel  spindle  out  of  line.  The  chief  trouble 
met  with  in  grinding  the  work  shown  at  B  in  Fig.  13  was  in 
getting  the  hole  round;  this  was  due  to  the  tendency  of  the 
wheel  to  shift  when  it  struck  the  open  portion  of  the  work, 
thus  forming  a  flat  instead  of  grinding  a  true  circle.  The 
difficulty  was  finally  overcome  by  adjusting  the  wheel  and 
work-spindles  so  that  they  were  rigidly  supported,  and  also 
supporting  the  work  in  a  special  fixture,  and  clamping  it 
from  the  end,  so  that  all  clamping  strains  were  removed.  It 
will  be  noticed  in  this  case  that  the  bond  of  the  wheel  was 
considerably  softer  than  that  used  for  the  examples  shown 
in  Fig.  22,  but  the  conditions  in  this  case  are  not  quite  the 
same,  and  a  hard  grade  wheel  was  not  satisfactory.  The 
amount  of  metal  to  remove  from  the  diameter  was  reduced  to 
the  minimum,  so  that  the  work  was  just  cleaned  up  when 
ground  to  the  finished  size. 


Tig.    26.     Grinding  Data   on  Twin   Air   Compressor   Cylinders 
shown  in  Fig.  27 

Work: — Compressor  •  cylinders  for  dental  air  compressors,  made  from  fine 
grain  hard  cast  iron. 

Operation: — Grinding  two  cylinders  with  a  Norton  (vltrlfled)  crystolon 
wbeel,  grain  46,  grade  I;  1^  Inch  diameter,  %  Inch  face;  speed. 
14,500  R.  P.  M. — 1205  feet  surface  speed;  work  speed,  roughing,  320 
R.  P.  M. — 10.5  feet  mirface  speed;  work  speed,  finishing,  238  R.  P.  M. 
— 78  feet  surface  speed;  amount  removed  from  diameter  of  hole  0.000 
to  0.007  inch;   0.010  Inch   left   for  finishing. 

Bemarks: — Power  traverse  1b  used  at  the  rate  of  12  linear  Inches  per 
minute  for  roughing,  4  linear  inches  per  minute  for  finishing;  special 
faceplate  fixture  is  used  for  holding  work,  provided  with  two  dowel 
holes  for  locating  each  cylinder  alternately  in  line  with  the  grinding 
wheel  spindle;  production.  6  to  8  holes  per  hour,  limited  on  account 
of  extreme  accuracy  desired;  machine  used,  Heald  No.  TO  internal 
grinding   machine. 


Examples  of  Combined  Internal  and  Face  Grinding  Operations 

The  bevel  ring  drive  gear  shown  at  A  in  Fig.  23  is  a  good 
example  of  comhined  hole  and  face  grinding.  The  operations 
to  be  performed  are  the  grinding  of  the  hole  and  the  back 
face.  In  order  to  cut  the  teeth,  these  surfaces  are  used  for 
locating,  so  that  the  work  is  ground  both  before  being  hard- 
ened and  after  hardening.  One  method  of  holding  a  gear 
of  this  kind  for  grinding  is  shown  in  the  illustration.  A 
duplicate  ring  gear  is  fastened  to  the  faceplate  to  locate  the 
gear  to  be  ground  from  the  teeth,  two  clamping  dogs  holding 
the  gear  to  be  ground  in  place.  The  wheel  used  is  of  cup 
shape,  4  inches  diameter  and  3^4  inches  wide,  having  a  grind- 
ing face  about  %  inch.  For  grinding  the  work  in  a  soft  con- 
dition, a  Norton  alundum  (vitrified)  wheel,  grain  46,  grade 
K,  is  used.  In  the  first  grinding  operation,  the  back  face  is 
just  trued  up  and  about  0.010  inch  is  removed  from  the  hole. 
The  production  when  the  gear  is  soft  is  200  gears  in  nine 
hours. 

After  the  teeth  are  cut  in  the  gear  it  is  carbonized  and 
hardened,  and  is  then  brought  back  to  the  grinding  depart- 
ment. It  is  held  on  the  same  type  of  fixture  as  before,  and 
the  same  grade  and  grain  of  wheel  is  used.  The  back  face 
and  hole  are  both  ground  by  feeding  the  wheel  by  hand.  Gen- 
erally the  same  grade  and  grain  of  wheel  is  not  recommended 
for  hard  and  soft  work,  as  a  soft  wheel  gives  better  results  on 
hard  than  on  soft  work.  In  this  case  the  operator  previously 
used  a  softer  wheel  on  the  hardened  work,  but  found  that 
the  grain  was  not  sufficient  to  warrant  the  changing  of 
wheels.  Another  point  is  that  the  amount  of  surface  being 
ground  is  so  small  that  the  grain  and  grade  of  wheel  does 
not  make  so  much  difference.  In  fact,  a  rather  wide  range 
of  wheels  could  be  used.  The  production  after  hardening 
was  considerably  less  than  when  the  gear  was  soft,  and 
averaged  about  125  gears  in  nine  hours. 

Still  another  example  of  combined  hole  and  face  grinding 
is  shown  at  B  in  Fig.  23,  and  the  method  of  grinding  is 
shown  in  Fig.  25.  For  this  operation,  a  Bryant  single-spindle 
chucking  grinder  is  used.  The  work  is  located  on  a  special 
faceplate  A,  to  which  three  blocks  B  are  fastened.  The 
inner  ends  of  these  blocks  are  ground  concentric  with  the 
axis  of  the  work-spindle,  and  hardened  and  ground  pins  are 
then  located  at  three  points  between  these  blocks  and  the 
teeth  of  the  gear,  locating  the  latter  from  the  pitch  circle. 
Two  toe-clamps  C  are  used  to  fasten  the  gear  quickly  to  the 
faceplate.  The  grinding  is  done  with  a  cup-shaped  wheel  1% 
inch  diameter  by  I14  inch  face,  grain  46,  grade  K.  The  hole 
is  ground  first  and  the  power  traverse  is  used.  After  this  is 
finished,  the  wheel  is  backed  out  from  the  hole  and  the  wheel- 
head  is  moved  over  to  grind  the  face  of  the  gear,  this  being 
done  by  hand  feed. 

Another  interesting  example  of  internal  grinding  is  the 
automobile  rear  axle  drive  pinion  shown  at  C.  Fig.  23.  This 
is  made  from  a  drop-forging  of  carbon-vanadium  steel,  heat- 
treated.  On  this  particular  example,  considerable  experiment- 
ing was  done  to  obtain  the  greatest  number  of  pieces  from 
each  wheel.     A  start  was  made  allowing  about  0.010  inch  on 
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the  diameter,  but  the  limits  were  finally  reduced  to  0.005 
inch,  and  production  increased  from  60  to  200  gear  blanks 
from  one  wheel. 

Combined  Internal  and  External  Grinding- 

Fig.  24  shows  two  examples  of  combined  internal  and  ex- 
ternal grinding,  performed  on  a  Bryant  two-spindle  chuck- 
ing grinder.  The  example  shown  at  A  is  a  sleeve  for  a  trans- 
mission countershaft  bearing,  the  internal  and  external  di- 
ameters of  which  are  ground  at  the  same  setting,  by  bringing 
the  external  and  internal  grinding  wheels  alternately  into 
position.  The  other  example,  shown  at  B,  is  a  bevel  pinion 
that  is  handled  in  a  similar  manner.  In  addition  to  grinding 
the  external  diameter  of  the  pinion,  the  back  face  is  also 
ground,  and  the  method  of  accomplishing  this  is  to  bring  the 
wheel  up  slowly  against  the  face  of  the  work  when  taking 
the  roughing  cut  from  the  external  diameter. 

Grinding  Twin  Cylinders  for  Dental  Air  Compressors 

A  rather  unusual  internal  grinding  job  is  shown  by  the 
example  in  Figs.  26  and  27.  This  is  a  twin  cylinder  casting 
for  dental  air  compressors,  and  is  made  from  fine  grain  hard 
cast  iron.  The  two  cylinder  holes  must  be  ground  in  the 
correct  relation  to  each  other,  and  for  this  work  a  special 
fixture,  as  shown  in  Fig.  27,  was  designed.  This  is  held  on 
a  Heald  No.  70  internal  grinding  machine.  The  fixture  com- 
prises a  faceplate  A,  screwed  onto  the  nose  of  the  spindle, 
which  is  machined  out  on  the  front  end  to  fit  a  sliding  mem- 
ber B  provided  with  toe-clamps  for  holding  the  casting  to  be 
ground.  For  grinding  hole  C.  pin  D  is  placed  as  shown  in 
the  illustration,  and  for  grinding  hole  E  the  pin  is  removed 
and  inserted  in  hole  F,  the  slide  being  moved  up  until  this 
hole  lines  up  with  the  one  in  the  faceplate.  The  method  of 
grinding  these  two  cylinders  is  to  first  rough  them  out  to 
within  0.001  inch  of  the  finished  size,  using  a  Norton 
(vitrified)  crystolon  wheel,  grain  46,  grade  I.  The  wheel  for 
the  roughing  operation  is  operated  at  a  surface  speed  of 
4205  feet,  and  the  work  speed  for  roughing  at  105  feet  sur- 
face speed.  For  finishing,  the  work  speed  is  reduced  to  78 
feet.  For  roughing,  the  power  traverse  is  at  the  rate  of  12 
linear  inches  per  minute,  and  this  is  reduced  to  4  linear 
inches  per  minute  for  finishing.  This  method  of  handling 
the  work  i*  used  because  of  the  extreme  accuracy  and  finish 
desired  in  this  factory,  which,  however,  is  far  beyond  the  re- 
quirements of  ordinary  commercial  work  of  this  character 
and  thereby  reduces  by  at  least  one-half  the  output  usually 
obtained  on  such  work. 

Summary 

The  foregoing  examples  of  internal  grinding  illustrate 
methods  of  handling  various  classes  of  work,  as  well  as 
the  wheel  speeds,  work  speeds,  and  wheels  used.  Attention 
has  also  been  directed  to  the  method  of  holding  the  work 
while  grinding,  which,  of  course,  has  a  considerable  bearing 
on  the  results  obtained.  In  looking  over  these  examples,  it 
will  be  found  that  there  Is  a  considerable  difference  in  the 
wheel  and  work  speeds  used,  and  an  endeavor  in  each  case 
has  been  made  to  explain  why  such  variance  in  practice  ex- 
isted. It  Is  impossible,  of  course,  to  lay  down  any  hard  and 
fast  rules  for  Internal  grinding,  and  in  this  respect  the 
examples  of  work  are  expected  to  give  data  of  value  in  doing 
a  similar  line  of  work. 

•     •     • 

FAST  CONTINUOUS    MILLING 

An  excellent  example  of  the  progress  that  Is  being  made 
In  continuous  milling  operations  Is  illustrated  In  the  milling 
of  steel  clutch  shifter  yoke  forglngs.  like  that  shown  In  Fig. 
1.  The  milling  operation  Is  performed  on  a  Becker  vertical 
milling  machine  and  Is  Illustrated   In   Fig.  2. 

From  Fig.  1,  It  will  be  seen  that  the  yoke  forging  has  two 
boRseii  that  must  be  faced  off  on  each  side.  The  faces  of 
these  bosses  are  approximately  2/4  Inch  diameter,  and  about 
3/16  Inch  of  metal  Is  removed  from  earh  face  at  the  thickest 
portion.  The  heavlejit  cut  Is  nt  the  center  of  the  boss  on  ac- 
count of  the  draft  given  the  forging  by  the  dies  used  In 
producing  the  piece.  The  work  was  formerly  done  on  a 
horizontal  milling  machine  by  clamping  the  pieces  In  a  string 


fixture,  loading  at  one  end  while  the  cutting  was  going  on  at 
the  other  end. 

On   the   Becker  milling  machine   the   cutter   arbor   is   pro- 
vided with  four  6-inch  face  milling  cutters,  spaced  the  proper 


Fig.    1.     Clutch    Shifter    Yoke    Forging    to    b 


distances  apart.  The  lower  end  of  this  arbor  is  piloted  in  a 
removable  bracket  that  clamps  within  the  ways  used  for  the 
vertical  travel  of  the  milling  machine  table.  The  forglngs, 
of  course,  the  shanks  of  which  have  been  previously  rough- 
turned,  are  clamped  in  pairs  in  the  rotary  fixture.  The  fix- 
ture, when  completely  loaded,  holds  sixteen  forgings.  The 
ends  of  the  forgings  are  located  against  stops  for  the  milling 
operation.  The  straps  or  clamps  that  hold  the  work  are  of 
the  three-point  bearing  type,  two  of  the  points  being  on  the 
shanks  of  the  yokes,  while  the  third  rests  on  the  body  of 
the  fixture. 


The  work-holding  fixture  rotates  continuously  at  a  speed 
of  ten  inches  per  minute.  This  gives  the  operator  ample 
time  to  remove  the  work  and  insert  new  pieces  ■without 
stopping  the  machine.  The  cutters  revolve  at  110  revolu- 
tions per  minute  and  the  production  is  195  completed  pieces 
per  hour,  each  milled  on  four  faces. 
•     •     * 

A  calculating  machine  that  will  figure  in  duodecillions. 
adding,  subtracting,  multiplying  and  dividing,  is  being  ex- 
hibited at  the  Panama-Pacific  Exposition  by  the  Burroughs 
Adding  Machine  Co.,  of  Detroit,  Mich.  It  is  known  as  a 
non-Iistlng  calculator  and  has  forty  rows  of  nine  keys  each 
and  forty  wheels  In  the  mechanism.  The  utmost  capacity  of 
the  machine  Is  within  one  unit  of  ten  duodecillions.  Written 
down.  Its  capacity  ls,9,999,999.9n9.999,999.9!»!».9!>9.999,999,999,9!>9. 
999,999.  The  practical  use  for  such  a  machine  will  be  in 
making  a  number  of  additions  simultaneously.  The  wldi> 
keyboard  enables  an  operator  to  add  from  six  to  ten  dif- 
ferent sets  of  numbers,  each  running  from  three  to  six 
columns,  without  taxing  or  interfering  with  each  other  in 
the  adding  mechanism.  It  thus  will  perform  work  that  would 
otherwise  require  six  to  ten  Individual  machines  for  cer- 
tain kinds  of  work  where  several  parallel  sums  on  a  single 
page  can  best  be  set  down  simultaneously. 
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HOW  WE  CAME  TO  HAVE  THE  SLOCOMB 
SHOP   MICROMETER 

BY  J.  T.  SLOCOMB* 

Luther  D.  Burlingame,  writing  in  tlie  June  number  of 
Machinery,  undertakes  to  tell  "How  We  Came  to  Have  the 
Micrometer  Caliper,"  but  when  he  finally  sums  up  at  the  end 
of  his  article  he  shows  a  diagram  of  the  Brown  &  Sharpe 
micrometer  and  the  article  is  really  "How  We  Came  to  Have 
the  Brown  &  Sharpe  Micrometer."  To  avoid  such  criticism, 
I  will  call  this,  "How  We  Came  to  Have  the  Sloeomb  Mi- 
crometer." 

The  principle  of  the  micrometer  is  very  old.  The  par- 
ticular reading  as  commonly  used  on  the  sleeve  and  thimble, 
as  far  as  I  know,  came  from  the  Palmer  patent.  Mr.  Bur- 
lingame says  that  I  gave  the  impression  that  micrometer 
calipers  were  not  used  extensively  during  the  period  be- 
tween 1885  and  1890.  This  is  the  impression  that  I  meant 
to  convey,  and  I  think  is  well  borne  out  by  facts.  We  will 
admit  that  Mr.  Sharpe  brought  from  France  in  18G7  a  Palmer 
micrometer,  but  it  was  in  1877 — or  ten  years  later — that 
they  made  their  first  one-inch  micrometer,  which  goes  to 
show  that  his  conception  of  the  value  of  the  micrometer  for 
machine  shop  purposes  was  not  great. 

Horace  Thurston,  who  had  charge  of  the  tool  department 
at  the  Brown  &  Sharpe  works,  writes  as  follows:  "I  severed 
my  connection  with  the  Brown  &  Sharpe  Mfg.  Co.  July,  1882. 
Up  to  that  time  the  micrometer  was  in  very  little  use,  there 
being  only  two  or  three  in  the  entire  plant,  I  being  the 
owner  of  one." 

Henry  Corp  who  was  employed  on  the  third  floor  where 
they  made  sewing  machines  and  other  small  work  and  where 
I  should  expect  to  find  micrometers  in  use,  if  anywhere,  says, 
"I  regret  to  say  that  I  cannot  give  you  any  accurate  in- 
formation on  that  subject  as  I  was  at  work  on  the  third 
floor  where  there  would  not  be  much  use  for  micrometers." 

Charles  Corp,  Edward  Parks  and  George  Greene,  who 
worked  at  the  Brown  &  Sharpe  plant  at  the  time  I  was 
there,  agree  with  me  that  micrometers  were  very  little  used 
and  that  perhaps  half  the  men  owned  one-inch  micrometers, 
but  as  far  as  they  knew,  there  was  not  a  two-inch  tool  in 
use  anywhere  except  the  one  that  belonged  to  Mr.  Burnham 
and  that  I  referred  to  in  the  article  in  the  December  number. 

I  have  a  letter  from  Thomas  Craig  in  which  he  says,  "I 
commenced  work  for  the  B.  &  S.  Mfg.  Co.  Thursday,  Decem- 
ber 6,  1877,  at  1  P.  M.  As  near  as  I  can  remember  they 
had  just  a  few  one-inch  micrometers  in  use  in  the  shop. 
Some  time  about  1880  they  started  to  make  a  lot  of  fifty  one- 
inch  micrometers.  They  gave  the  contract  to  a  fly-by-night 
machinist  by  the  name  of  Smith,  but  be  flew  before  the 
contract  was  finished.  I  can't  remember  fully  who  finished 
them — I  do  know  that  one  of  them  was  in  the  tool-room 
when  I  took  charge.  It  was  only  partly  finished,  so  out  of 
it  I  made  the  first  thread  micrometer  that  was  ever  made, 
and  it  was  in  use  in  and  out  of  the  tool-room  for  many  years 
before  any  were  made  for  sale. 

"Did  I  ever  tell  you  of  the  joke  that  I  played  on  George 
Richard,  the  inspector,  with  this  old  thread  micrometer? 
You  see  I  was  the  only  one  who  knew  how  to  read  it,  so 
once  upon  a  time  I  was  requested  to  make  personally  two 
studs  somewhat  like  the  enclosed  sketch.  The  %  by  13 
thread  I  was  told  must  be  just  standard,  so  I  got  all  the 
parts  the  same  as  the  sketch  except  the  thread.  I  got  the 
thread  on  the  first  one  that  I  cut  0.001  inch  small,  so  I  made 
the  other  just  the  same;  when  they  came  to  George  for  in- 
spection he  went  to  the  tool-room  for  the  thread  micrometers 
and,  of  course,  he  had  to  come  to  me  to  tell  him  how  to  read 
them,  so  you  can  see  the  joke.  They  passed  inspection  O.  K. 
I  am  very  sure  that  Brown  &  Sharpe  did  not  make  any  two- 
inch  micrometers  before  Mr.  Spalding  came  there  from  the 
Victor  Sewing  Machine  Co.  I  think  that  the  first  one  we 
ever  had  was  a  Victor — just  when  we  got  it  I  don't  remem- 
ber, but  think  it  was  .somewhere  about  the  time  that  you 
say— 1884  or  1885." 

I  have  lately  visited  A.   W.   Handy  in   Portland,   Me.     Mr. 


al  Manager.  J.  T.  Sloeomb  Co.,  Providence,   R.   I. 


Handy  worked  for  the  Brown  &  Sharpe  Mfg.  Co.,  beginning 
in  1862  and  leaving  in  1880.  He  built  many  of  the  B.  &  S. 
machine  tools  by  contract.  He  told  me  that  while  he  was 
in  the  company's  employ  few  micrometers  were  made,  and 
these  were  made  to  fill  orders,  being  used  principally  by 
the  bra'ss  manufacturers  in  Connecticut  for  measuring  sheet 
brsiss.  The  design  apparently  was  something  between  the 
Palmer  and  a  suggestion  made  by  the  brass  manufacturers. 
Mr.  Handy  said  that  micrometers  were  not  used  then  for 
machine  shop  purposes.  Before  the  Victor  Sewing  Machine 
Co.  was  bought  out  by  the  Brown  &  Sharpe  Mfg.  Co.,  the 
latter  made  micrometers  with  a  diagonal  revolution  line  on 
the  sleeve,  so  cut  as  to  correct  inaccuracy  of  the  pitch  of 
the  screw;  but  with  the  goods  purchased  from  the  Victor 
Sewing  Machine  Co.  there  was  a  precision  screw  made  by 
the  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  and  this  was 
afterwards  used   for  making  accurate  micrometer  screws. 

The  first  micrometer  I  ever  saw  was  one  made  by  A.  J. 
Wilkinson  at  Hyde  Park,  Mass.  This  was  in  18S4.  It  was 
a  one-inch  caliper  and  had  a  covered  screw.  Mr.  Wilkinson 
was  making  them  in  a  factory  devoted  to  dental  instruments. 
The  machinist  who  showed  me  this  caliper  said,  "It  is  a  use- 
ful tool  to  gage  wire  with,"  and  I  believe  that  he  expressed 
the  general  opinion  of  micrometers  at  that  time.  They  were 
not  machine  shop  measuring  instruments. 

During  my  stay  in  the  Brown  &  Sharpe  works — from  1885 
to  1890 — I  thought  I  saw  the  possibility  of  micrometer  cali- 
pers, although  I  did  not  at  that  time  contemplate  going 
into  business.  In  1893  I  was  in  business  and  was  looking 
about  for  something  to  manufacture.  It  occurred  to  me 
that  the  micrometer  was  something  that  could  be  developed 
into  a  valuable  machine  shop  tool.  I  had  had  a  good  deal 
of  experience  in  machine  shops  and  thought  I  knew  how- 
to  design  a  micrometer  to  cover  machine  shop  requirements. 
It  was  practically  the  same  problem  as  taking  a  lathe  that 
was  used  for  experimental  purposes  and  improving  upon  it 
or  redesigning  it  for  heavy-duty  machine  shop  service. 

Perhaps  there  have  been  few  tools  gotten  out  that  have 
been  so  much  misunderstood  as  the  Sloeomb  micrometer. 
Because  we  left  off  some  of  the  metal  polish  on  the  frame, 
people  thought  this  part  cast  iron  and  formed  the  impression 
that  the  rest  of  the  tool  was  in  keeping  with  it.  A  well- 
known  maker  of  machine  tools  a  good  many  years  ago  made 
screw  machines  with  the  bed  planed  and  polished  all  over. 
The  rest  of  the  machine  was  of  a  type  common  to  that  period 
with  short  and  small  bearings  and  weak  drive,  and  was 
what  would  be  called  today  generally  inefficient. 

Now  as  a  comparison  with  Sloeomb  micrometers,  suppose 
at  that  time  some  one  had  designed  a  screw  machine  with 
all  the  modern  features  but  left  off  the  polish  on  the  bed; 
would  this  new  machine  have  been  considered  cheap  or  in- 
ferior? This  was  exactly  the  case  with  the  Sloeomb  mi- 
crometer. I  designed  a  form  of  bearing  nuts  that  increased 
surface  of  thread  contact  about  four  times  over  what  was 
common  without  increasing  the  size  or  weight  materially.  I 
put  in  an  all  tool  steel  screw  considerably  larger  in  diam- 
eter than  the  regular  one  without  increasing  the  outside 
diameter  of  the  tool  materially.  I  put  in  a  solid  anvil  and 
an  improved  form  of  adjustment  that  made  these  parts  more 
substantial  and  more  easily  adjusted.  I  put  a  spring  be- 
tween the  nuts  arranged  in  such  a  way  that  there  is  a  slight 
uniform  friction  throughout  the  range  of  the  screw  regard- 
less of  the  wear  of  parts.  This  spring  tension  allows  the 
micrometer  to  be  screwed  down  upon  the  work,  taken  off 
and  the  measurement  read  without  danger  of  the  screw's 
turning  of  its  own  accord.  I  designed  a  new  style  of  I-beam 
frame,  providing  for  the  greatest  stiffness  without  increas- 
ing the  weight.  Altogether,  I  designed  what  others  call  now 
the  heavy-type  micrometer,  but  what  I  call  the  high-duty 
Sloeomb  micrometer,  and  put  this  into  such  shape  that  it  is 
accurate,  easy  to  handle,  very  durable  and  moderate  In  price. 
It  Is  evident  that  this  I-beam  frame  could  not  well  be  fin- 
ished in  bright  metal.  I  could  have  sand-blasted  and  nickel- 
plated  them,  but  nickel-plate  was  in  disrepute  in  machine 
shops.  The  black  enamel  is  a  non-conductor  of  heat  and  for 
other  reasons  seemed  the  most  appropriate  finish. 
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In  1894  I  made  a  precision  screw  and  designed  and  con- 
structed a  special  lathe  so  made  that  the  accuracy  of  this 
screw  is  surely  duplicated  in  the  work.  The  trouble  In 
doing  this  with  regular  lathes  is  that  the  lead-screw  Is  too 
far  off  one  side  of  the  cutting  tool  so  that  any  irregularities 
in  the  smoothness  of  carriage  is  manifested  in  inaccurate 
work.  With  this  new  lathe  and  new  large  precision  screw, 
I  was  able  to  cut  accurate  threads  on  tool  steel,  something 
that  no  one  else  has  been  able  to  do  commercially  so  far  as 
I  know.  This  accurate  tool  steel  screw  was  the  greatest 
boost  the  micrometer  ever  had  for  machine  shop  require- 
ments. 

Mr.  Burlingame  mentions  my  design  patent  April  13,  1897, 
which  covers  the  design  of  frame,  but  has  neglected  to 
mention  my  other  patent  which  covers  the  important  part 
of  the  construction.  The  screw  thread  micrometer  referred 
to  in  Mr.  Burlingame's  article  which  he  says  Mr.  Hiscox 
showed  Mr.  Whitehead  is  probably  the  micrometer  referred 
to  in  Mr.  Craig's  letter. 

Many  attempts  have  been  made  to  make  micrometers  with 
more  than  one-inch  range  of  measurement.  This  I  have 
always  contended  is  on  the  wrong  track.  In  a  shop  of  more 
than  one-man  power,  more  than  one  micrometer  is  neces- 
sary and  they  may  as  well  be  of  different  sizes.  A  microm- 
eter with  attachments  is  unreliable.  A  micrometer  of  two- 
or  three-inch  capacity  Is  too  heavy  to  use  on  small  work, 
and  if  well  made  a  combination  micrometer  would  cost  as 
much  as  several  separate  tools.  A  set  of  micrometers  will 
last  longer  than  one  and  there  are  several  other  reasons  for 
having  the  one-inch  range  only. 

Mr.  Burlingame  says,  "To  illustrate  from  how  many 
sources  the  features  of  the  present-day  micrometers  have 
been  derived,  reference  may  be  made  to  Fig.  25,  where  some 
of  these  features  together  with  their  inventors  are  indicated." 
The  illustration  referred  to  shows  the  Brown  &  Sharpe  mi- 
crometer and  ignores  all  others.  According  to  my  opinion 
of  the  requirements  of  a  first-class  micrometer,  the  diagram 
should  be  as  shown  in  the  accompanying  illustration. 

The  locking  device  referred  to  by  Mr.  Burlingame  is  a 
device  which   converts   the  micrometer   caliper  into  a  snap 
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TAKE-UP  FOR  WEAR  I 
SPINDLE  AND  ON 
BEARING  I 
TIMES  THREAD  CONTACT 
WITHOUT  INCREASING  SIZE 
OR  WEIGHT,    REPLACEABLE. 
SPRING  FIT  IN  NUTS 
DING  LOCK-NUT 
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Micrometer  Caliper  made  hj  J.  T.  Stocomb  and  otheri 


gage.  When  used  it  destroys  the  best  feature  of  the  mi- 
crometer, and  I  cannot  admit  that  it  Is  a  valuable  improve- 
ment to  the  micrometer  caliper. 
•  •  • 
One  of  our  contemporaries  advises  its  readers  that  the 
Canadiftn  public  has  been  warned  by  Its  government  against 
dealing  with  German  or  Austrian  firms,  because  this  Is  an 
offense  punishable  by  three  to  seven  years  of  penal  servitude. 
It  Is  further  mentioned  that  certain  firms  In  the  United 
States  have  been  attempting  to  sell  In  Canada  vnrlou.i  lines 
of  Ocrnian  or  Austrian  goods.  In  this  case,  paper  and  paper 
■pecialtles,  as  well  as  a  wide  range  of  other  goods,  and  that 
the  department  of  customs  In  Canada  has  Issued  stringent 
Instructions  to  nistom  nfflcers  to  be  on  the  lookout  for  goods 
of  this  rhnrncter.  nnd  thnt  nil  Ornianmnde  goods  that  pnsi 
the  International   boundary   will   be  confiscated. 


THE   RELATION  BETW^EEN   PRODUCTION 
AND    COSTS* 

Manufacturers  in  general  recognize  the  vital  importance  of 
a  knowledge  of  the  cost  of  their  product,  but  tew  of  them 
have  a  cost  system  on  which  they  are  willing  to  rely  under 
all  conditions.  While  it  is  possible  to  record  quite  accurately 
the  amount  of  material  and  labor  used  directly  in  the  pro- 
duction of  an  article,  and  several  systems  have  been  devised 
which  accomplish  this  result,  there  does  not  yet  seem  to 
have  been  devised  any  system  of  distributing  that  portion  of 
the  expense  known  variously  as  indirect  expense,  burden  or 
overhead,  in  such  a  manner  as  to  make  us  have  any  real  con- 
fidence that  it  has  been  done  properly. 

There  are  in  common  use  several  methods  of  distributing 
this  expense.  One  is  to  distribute  the  total  indirect  expense, 
including  interest,  taxes,  insurance,  etc.,  according  to  the 
direct  labor.  Another  is  to  distribute  a  portion  of  this  ex- 
pense according  to  direct  labor,  and  a  portion  according  to 
machine  hours.  Other  methods  distribute  a  certain  amount 
of  this  expense  on  the  material  used,  etc.  Most  of  these 
methods  contemplate  the  distribution  of  oil  of  the  indirect 
expense  of  the  manufacturing  plant,  however  much  it  may 
be,  on  the  output  produced,  no  matter  how  small  it  is.  If  the 
factory  is  running  at  its  full,  or  normal,  capacity,  this  item 
of  indirect  expense  per  unit  of  product  is  usually  small.  If 
the  factory  is  running  at  only  a  fraction  of  its  capacity,  say 
one-half,  and  turning  out  only  one-half  of  its  normal  product, 
there  is  but  little  change  in  the  total  amount  of  this  indirect 
expense,  all  of  which  must  now  be  distributed  over  half  as 
much  product  as  previously,  each  unit  of  product  thereby 
being  obliged  to  bear  approximately  twice  as  much  expense 
as  previously. 

When  times  are  good,  and  there  is  plenty  of  business,  this 
method  of  accounting  indicates  that  costs  are  low;  but  when 
times  become  bad  and  business  is  slack,  it  indicates  high 
costs  due  to  the  increased  proportion  of  burden  each  unit 
has  to  bear.  During  good  times,  when  there  is  a  demand  for 
all  the  product  that  can  be  made,  it  is  usually  sold  at  a  high 
price  and  the  element  of  cost  is  not  an  important  factor. 
When  business  is  dull,  however,  a  high  price  for  the  product 
is  not  obtainable,  and  the  question  of  how  low  a  price  the 
product  may  be  sold  at  is  of  vital  importance.  Cost  systems, 
as  generally  operated  at  present,  show  under  such  conditions 
that  costs  are  high  and,  if  business  is  very  bad,  they  usually 
show  a  cost  far  greater  than  the  amount  obtainable  for  the 
goods.  In  other  words,  present  systems  of  cost  accounting  go 
to  pieces  when  they  are  most  needed.  This  being  the  case, 
.  many  have  felt  tor  a  long  time  that  there  is  something  radi- 
cally wrong  with  the  present  theories  on  the  subject. 

As  an  illustration,  a  man  found  that  his  cost  on  a  certain 
article  was  30  cents.  When  he  found  that  he  could  buy  it  for 
26  cents,  he  gave  orders  to  stop  manufacturing  and  to  buy  it, 
saying  he  did  not  understand  how  his  competitor  could  sell 
at  that  price.  He  seemed  to  realize  that  there  was  a  flaw 
somewhere,  but  he  could  not  locate  it.  His  expense  consisted 
of  labor  10  cents,  material  8  cents,  and  overhead  12  cents. 
He  was  running  his  factory  at  less  than  half  Its  capacity, 
possibly  at  nne-thlrd.  The  overhead  on  this  article,  if  the 
factory  were  running  full,  would  be  about  5  cents;  hence  the 
cost  would  be  only  23  cents.  The  possibility  that  his  com- 
petitor was  running  his  factory  full  suggests  Itself  at  once 
as  an  explanation. 

The  next  question  that  suggested  itself  was  how  the  12 
cents  overhead,  which  was  charged  to  this  article,  would  be 
paid  If  the  article  was  bought.  The  obvious  answer  was  that 
it  would  have  to  be  distributed  over  the  product  still  being 
made,  and  would  thereby  Increase  Its  cost.  In  such  a  case 
It  would  probably  be  found  that  some  other  article  was  cost- 
ing more  than  It  could  be  bought  for:  and.  If  the  same  policy 
were  pursued,  the  second  article  should  be  bought,  which 
would  cause  the  remaining  product  to  bear  a  still  higher  ex- 
pense rate.  If  this  policy  wore  carried  to  Its  logical  con- 
clusion, the  manufacturer  would  be  buying  everything  be- 
fore long,  and  be  obliged  to  give  up  manufacturing  entirely. 
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The  illustration  cited  is  not  an  isolated  case,  but  is  repre- 
sentative of  the  problems  before  a  large  class  of  manufac- 
turers, who  believe  that,  all  of  the  expense,  however  large, 
must  he  carried  iy  the  output  produced,  however  small.  This 
theory  of  expense  distribution  is  quite  widespread,  and 
clearly  indicates  a  policy,  which  in  dull  times  would,  if  fol- 
lowed logically,  put  many  of  our  manufacturers  out  of 
business. 

Most  of  the  cost  systems  in  use,  and  the  theories  on  which 
they  are  based,  have  been  devised  by  accountants,  for  the 
benefit  of  financiers,  whose  aim  has  been  to  criticise  the  fac- 
tory and  make  it  responsible  for  all  the  shortcomings  of  the 
business.  In  this  they  have  succeeded  admirably,  largely  be- 
cause the  methods  used  are  not  so  devised  as  to  enable  the 
superintendent  to  present  his  side  of  the  case.  The  sound 
theory  of  cost  keeping,  however,  is  that  one  of  its  prime  func- 
tions is  to  enable  the  superintendent  to  know  whether  or  not 
he  is  doing  the  work  he  is  responsible  for  as  economically  as 
possible,  which  function  is  ignored  in  the  majority  of  the 
cost  systems  now  in  general  use.  Many  accountants,  who 
make  an  attempt  to  show  it,  are  so  long  in  getting  their 
figures  in  shape  that  they  are  practically  worthless  for  the 
purpose  intended,  the  possibility  of  using  them  having  past. 
In  order  to  get  a  correct  view  of  the  subject,  we  must  look 
at  the  matter  from  a  different  and  broader  standpoint.  The 
following  illustration  seems  to  put  the  subject  in  its  true 
light- 
Suppose  that  a  manufacturer  owns  three  identical  plants, 
of  an  economical  operating  size,  manufacturing  the  same 
article — one  located  in  Albany,  one  in  Buffalo  and  one  in 
Chicago — and  that  they  are  all  running  at  their  normal 
capacity  and  managed  equally  well.  The  amount  of  indirect 
expense  per  unit  of  product  would  be  substantially  the  same 
in  each  of  these  factories,  as  would  be  the  total  cost. 
Now  suppose  that  business  suddenly  falls  off  to  one-third  of 
its  previous  amount  and  that  the  manufacturer  shuts  down 
the  plants  in  Albany  and  Buffalo,  and  continues  to  run  the 
one  in  Chicago  exactly  as  it  has  been  run  before.  The 
product  from  the  Chicago  plant  would  have  the  same  cost 
that  it  previously  had,  but  the  expense  of  carrying  two  idle 
factories  might  be  so  great  as  to  take  all  the  profits  out  of 
the  business;  in  other  words,  the  profit  made  from  the 
Chicago  plant  might  be  offset  entirely  by  the  loss  made  by 
the  Albany  and  Buffalo  plants.  If  these  plants,  instead  of 
being  in  different  cities,  were  located  in  the  same  city,  a 
similar  condition  might  also  exist,  in  which  the  expense  of 
the  two  idle  plants  would  be  such  a  drain  on  the  business 
that  they  would  offset  the  profit  made  in  the  going  plant. 

Instead  of  considering  these  three  factories  to  be  in  dif- 
ferent parts  of  one  city,  they  might  be  considered  as  being 
within  the  same  yard,  which  would  not  change  the  con- 
ditions. Finally,  we  might  consider  that  the  walls  between 
these  factories  were  taken  down  and  that  the  three  factories 
were  turned  into  one  plant,  the  output  of  which  had  been  re- 
duced to  one-third  of  its  normal  volume.  Arguing  as  before, 
it  would  be  proper  to  charge  to  this  product  only  one-third 
of  the  indirect  expense  charged  when  the  factory  was  run- 
ning full.  If  the  above  argument  is  correct,  we  may  state 
the  following  general  principle:  The  indirect  expense  charge- 
able to  the  output  of  a  factory  bears  the  same  ratio  to  the 
indirect  expense  necessary  to  run  the  factory  at  normal 
capacity,  as  the  output  in  question  bears  to  the  normal  output 
of  the  factory. 

This  theory  of  expense  distribution  explains  many  things 
which  were  inexplicable  under  the  older  theory,  and  gives 
the  manufacturer  uniform  costs  as  long  as  the  methods  of 
manufacture  do  not  change.  Under  this  method  of  distribut- 
ing expense  the're  will  be  a  certain  amount  of  undistributed 
expense  remaining  whenever  the  factory  runs  below  its 
normal  capacity.  A  careful  consideration  of  this  item  will 
show  that  it  is  not  chargeable  to  the  product  made,  but  is  a 
business  expense  incurred  on  account  of  maintaining  a  cer- 
tain portion  of  the  factory  idle,  and  chargeable  to  profit  and 
loss.  Many  manufacturers  have  made  money  In  a  small 
plant,  then  built  a  large  plant  and  lost  money  for  years  after- 
wards, without  quite  understanding  how   it  happened.     This 


method  of  figuring  gives  a  clear  explanation  of  that  fact, 
and  warns  us  to  do  everything  possible  to  increase  the 
efficiency  of  the  present  plant,  rather  than  to  increase  its 
size. 

This  theory  explains  clearly  why  some  large  combinations 
of  manufacturing  plants  have  not  been  as  successful  as  was 
anticipated,  and  why  the  small,  but  newer  plant,  is  able  to 
compete  successfully  and  make  money,  while  the  combina- 
tions are  only  just  holding  their  own. 

The  idea  so  prevalent  a  few  years  ago,  that  in  the  in- 
dustrial world  money  is  the  most  powerful  factor,  and  that 
if  we  only  had  enough  money,  nothing  else  would  matter  very 
much,  is  beginning  to  lose  its  force,  for  it  is  becoming  clear 
that  the  size  of  a  business  is  not  so  important  as  the  policy 
by  which  it  is  directed.  The  view  of  costs  so  largely  held, 
namely,  that  the  product  of  a  factory,  however  small,  must 
bear  the  total  expense,  however  large,  is  responsible  for  much 
of  the  confusion  about  costs  and  hence  leads  to  unsound 
business  policies. 

If  we  accept  the  view  that  the  article  produced  shall  bear 
only  that  portion  of  the  indirect  expense  needed  to  produce 
it,  our  costs  will  not  only  become  lower,  but  relatively  far 
more  constant,  for  the  most  variable  factor  in  the  cost  of  an 
article  under  the  usual  system  of  accounting  has  been  the 
"overhead,"  which  has  varied  almost  inversely  as  the 
amount  of  the  product.  This  item  becomes  substantially 
constant  if  the  "overhead"  is  figured  on  the  normal  capacity 
of  the  plant. 

Of  course  a  method  of  accounting  does  not  diminish  the 
expense,  but  it  may  show  us  where  the  expense  properly  be- 
longs, and  give  us  a  more  correct  understanding  of  our 
business.  In  our  illustration  of  the  three  factories,  the  cost 
in  the  Chicago  factory  remained  constant,  but  the  expense 
of  supporting  the  Buffalo  and  Albany  factories  in  idleness 
was  a  charge  against  the  business,  and  properly  chargeable 
to  profit  and  loss.  If  we  had  loaded  this  expense  on  the 
product  of  the  Chicago  factory,  the  cost  of  the  product  would 
probably  have  been  so  great  as  to  have  prevented  our  selling 
it,  and  the  total  loss  would  have  been  greater  still.  When 
the  factories  are  distinctly  separate,  few  people  make  such 
a  mistake,  but  where  a  single  factory  is  three  times  as  large 
as  is  needed  for  the  output,  the  error  is  frequently  made, 
with  results  that  are  just  as  misleading.  As  a  matter  of  fact 
it  seems  that  the  attempt  to  make  a  product  bear  the  ex- 
pense of  a  plant  not  needed  for  its  production  is  one  of  the 
most  serious  defects  in  our  industrial  system  today,  and 
fai-ther  reaching  than  the  differences  between  employers  and 
employes. 

The  problem  that  faces  us  is  then  first  to  find  just  what 
plant,  or  part  of  a  plant,  is  needed  to  produce  a  given  output, 
and  to  determine  the  "overhead"  expense  on  operating  that 
plant  or  portion  of  a  plant.  This  is  primarily  the  work  of 
the  manufacturer,  or  engineer,  and  only  secondarily  that  of 
the  accountant,  who  must,  as  far  as  costs  are  concerned,  be 
the  servant  of  the  superintendent.  In  the  past,  in  almost  all 
cost  systems  the  amount  of  "overhead"  to  be  charged  to  the 
product,  when  it  did  not  include  all  the  "overhead,"  was 
more  or  less  a  matter  of  judgment.  According  to  the  theory 
now  presented,  it  is  not  a  matter  of  judgment,  but  can  be 
determined  with  an  accuracy  depending  upon  the  knowledge 
the  manufacturer  has  of  the  business.  Following  this  line  of 
thought  it  should  be  possible  for  a  manufacturer  to  calculate 
just  what  plant  and  equipment  he  ought  to  have,  and  what 
the  staff  of  officers  and  workmen  should  be  to  turn  out  a 
given  profit.  If  this  can  be  correctly  done,  the  exact  cost  of 
a  product  can  be  predicted.  Such  a  problem  cannot  be  solved 
by  a  cost  accountant  of  the  usual  type,  but  is  primarily  a 
problem  for  an  engineer,  whose  knowledge  of  materials  and 
processes  is  essential  for  its  solution.  Having  made  an  at- 
tempt to  solve  a  problem  of  this  type,  one  of  the  most  im- 
portant functions  we  need  a  cost  system  to  perform.  Is  to 
keep  the  superintendent  continually  advised  as  to  how  nearly 
he  is  realizing  the  ideal  set,  and  to  point  out  where  the  short- 
comings are. 

Many  are  accustomed  to  this  view  point  when  treating  in- 
dividual operations  singly,  but  few  have  as  yet  made  an  at- 
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tempt  to  consider  that  this  Idea  might  be  applied  to  a  plant 
as  a  whole,  except  when  the  processes  of  manufacture  are  sim- 
ple and  the  products  few  in  number.  When,  however,  the 
processes  become  numerous  or  complicated,  the  necessity  tor 
such  a  check  becomes  more  urgent,  and  the  cost  Iteeper  who 
performs  this  function  becomes  an  integral  part  of  the  manu- 
facturing system,  and  acts  for  the  superintendent,  as  an  in- 
spector, who  keeps  him  advised  at  all  times  of  the  quality 
of  his  own  work.  This  conception  of  the  duties  of  a  cost 
keeper  does  not  at  all  interfere  with  his  supplying  the 
financier  with  the  information  he  needs,  but  insures  that  in- 
formation shall  be  correct,  for  the  cost  keeper  is  continually 
making  a  comparison  for  the  benefit  of  the  superintendent, 
of  what  has  been  done  with  what  should  have  been  done. 
Costs  are  valuable  only  as  comparisons,  and  comparisons  are 
of  little  value  unless  we  have  a  standard,  which  it  is  the 
function  of  the  engineer  to  set. 

Lack  of  reliable  cost  methods  has,  in  the  past,  been  re- 
sponsible for  much  of  the  uncertainty  so  prevalent  in  our 
industrial  policies;  but  with  a  definite  and  reliable  cost 
method,  which  enables  us  to  differentiate  between  what  is 
lost  in  manufacturing  and  what  is  lost  in  business,  it  will 
usually  become  easy  to  define  the  proper  business  policy. 
«     «     * 

TOOLS   FOR   MAKING    LAMP   WICK-TUBES 
AND   BURNER   CAPS 

BY  R    TOEPLITZ' 

The  use   of  an   auto- 
matic press  for  making 

the     wick-tube     for     a 

kerosene  lamp  is  quite 

generally       understood, 

but   the   dies    used    for 

this     purpose    are    ex- 
pensive,     and      unless 

there  is  a  large  amount 

of  work   to  be  done  it 

would  not  pay  to  make 

them.       Furthermore, 

the     working     of    hard 

metal,  in  gages  ranging 

from    No.    26    up,    will 

be  found  unsatisfactory 

when  it  is  attempted  to 

do  the  work  in  an  automatic  press.     The  dies  which  form 

the  subject  of  this  article  may  be  used  in  a  standard  power 

press,  and  they 
produce  a  finished 
wick-tube  of  the 
form  shown  in  Fig. 
1  in  three  opera- 
tions. 

The  first  opera- 
tion consists  of 
perforating  the 
blank  and  cutting 
it  oft  from  the 
stock;  the  finished 
blank  is  Illustrated 
at  the  left-hand 
side  of  Fig.  3.  and 
the  punch  and  die 
for  performing  this 
operation  is  shown 
at  the  right-hand 
.ilile  of  the  same 
Illustration.  It  will 
be  soon  that  the 
punch  Is  provided 
with  n  .ipring  strip- 
per which  ongagps 
the  stock  and  holds 
It  down  In  place  on 

•  A<l<lrp«!i:  f«l  R. 
JrnfJ      SI..       Rlllabtth, 


Tie.    3.     Finished   Blank   and   Punch   and  Die   for   producing 


the  die.  As  the  ram  continues  to  descend,  the  perforating 
punches  come  into  operation  and  cut  the  seven  holes  in  the 
blank.  Then  the  continued  movement  of  the  ram  brings  the 
shear  blade  A  into  operation,  which  cuts  the  finished  blank 
from  the  stock.  It  will  be  evident  that  the  shear  blade  car- 
ried by  the  punch-holder  works  in  conjunction  with  the  side 
of  the  die  blank  in  cutting  off  the  blank. 

The  second  operation  consists  of  bending  the  edges  of  the 
blank  preparatory  to  forming  the  seam  in  the  third  and 
final  operation.  The  punch  and  die  used  for  bending  the 
edges,  and  the  form  to  which  the  blank  is  bent,  are  illus- 
trated in  Fig.  2.  It  w^ill  be  seen  that  the  punch  and  die 
carry  two  steel  blocks  A  and  B,  the  faces  of  which  are  in- 
clined at  an  angle  of  45  degrees.  These  blocks  slide  in  their 
holders,  and  they  are  supported  by  stiff  compression  springs. 
The  work  is  located  by  means  of  pins  C  carried  in  the  block 
A,  which  enter  the  holes  B,  C.  and  D  in  the  blank  (Fig.  3); 
and  it  will  be  seen  that  clearance  spaces  are  provided  to 
enable  the  pins  C  to  enter  the  block  B.  When  the  press  is 
tripped,  the  block  B  descends  and  the  blank  is  securely  held 
between  the  blocks  A  and  B;  then  as  the  ram  continues  to 
descend  the  springs  which  support  the  blocks  are  compressed. 
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Tig.    4.     Tube-b»ndtnr  and  Seaminir  Punch  and  Dio 
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Diagram   showing   Sue- 
Steps    in    Tube- 
bending    Operation 


causing  the  blocks  to  slide  back 
into  their  holders.  This  results 
in  bending  one  edge  of  the  blank 
over  the  corner  D  of  the  block 
A,  while  the  opposite  edge  of  the 
blank  is  bent  over  the  corner  E 
of  block  B.  After  the  stroke  of 
the  press  has  been  completed, 
the  blank  has  been  brought  to 
the  form  shown  in  the  illustra- 
tion. 

The  third  and  final  operation 
in  the  production  of  a  lamp 
wick-tube  according  to  this 
method  is  performed  by  the  punch  and  die  illustrated  in  Fig. 
4,  and  consists  of  bending  the  tube  to  the  required  shape  and 
closing  in  the  seam  on  the  side.  It  will  be  seen  that  a  steel 
block  A  is  fitted  into  the  bolster  and  that  this  block  has  a 
groove  cut  in  it,  the  width  and  depth  of  which  is  equal  to 
the  dimensions  of  the  wick-tube  which  is  to  be  made.  A 
spring  pad  B  is  provided  with  three  pins  C,  which  enter  holes 
in  the  blank  for  the  purpose  of  locating  it  in  the  required 
position  in  the  die.  After  the  work  has  been  set  in  place, 
the  mandrel  D  is  laid  on  top  of  it,  the  three  pins  G  serving 
the  additional  purpose  of  holding  the  mandrel  in  place. 

It  will  be  seen  that  two 
slides  E  are  carried  on  the 
bolster.  When  the  press  is 
tripped,  the  ram  descends 
and  the  cams  F  carried  in  the 
punch-holder  engage  these 
slides  E.  causing  them  to 
move  in  toward  the  center  of 
the  die.  This  results  in  the 
tapered  ends  G  of  the  slides 
E  engaging  the  mandrel  D 
and  pushing  it  down  into  the 
groove  in  the  steel  block  A. 
The  result  of  this  movement 
is  that  the  blank  is  bent  up 
over  the  sides  of  the  mandrel,  bringing  it  to  the  form  shown 
at  A  in  Fig.  5.  When  the  blank  has  been  brought  to  this 
condition,  the  vertical  surface  H  of  the  left-hand  cam  F 
comes  into  contact  with  the  left-hand  slide  E,  with  the  re- 
sult that  the  movement  of  this  slide  is  temporarily  stopped. 
At  the  same  time,  the  right-hand  cam  F  imparts  an  uninter- 
rupted movement  to  the  slide  E  which  it  actuates,  causing 
the  flat  end  /  of  the  finger  to  slide  over  the  top  of  the  man- 
drel D  and  bend  the  right-hand  side  of  the  blank  down  into 
the  position  shown  at  B  in  Fig.  5.  By  this  time  the  upper 
inclined  surface  on  the  left-hand  cam  F  has  reached  the  slide 
E  and  causes  the  flat  end  /  of  this  slide  to  pass  over  the  top 
of  the  mandrel,  which  completes  the  bending  operation.  The 
ram  of  the  press  has  now  descended  tar  enough  to  bring  the 
seam  closing  punch  J  into  operation,  which  closes  the  seam 
along   the    sides   of    the    wick-tube.     As    the    ram    rises,    the 
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Fig.    7.     Burner  Cap   Piercing  and  Slotting  Punch   and  Di( 


spring  pad  B  lifts  the  finished  tube  from  the  die,  after  which 
it  is  merely  necessary  to  knock  out  the  mandrel. 

Fig.  6  shows  a  lamp  burner  cap  which  has  the  final  opera- 
tion performed  on  it  by  the  punch  and  die  illustrated  in 
Fig.  7.  After  the  blanks  which  form  the  burner  caps  have 
been  drawn  up  and  trimmed,  it  is  necessary  to  pierce  the 
two  holes  in  the  sides  and  cut  the  slot  in  the  top  of  the  cap; 
and  for  this  purpose  the  punch  and  die  illustrated  in  Fig.  7 
have  been  found  to  give  very  satisfactory  results.  When  the 
punch  descends,  the  arms  A  cause  the  links  B  to  be 
straightened  out  to  bring  the  piercing  punches  C  and  slot- 
cutting  punches  D  into  operation.  Further  movement  of  the 
ram  causes  the  arms  A  to  bend  the  links  B  down  so  that 
the  punches  C  and  D  are  withdrawn.  The  punch  E  then 
comes  into  operation  and  completes  the  cutting  of  the  slot 
in  the  top  of  the  cap.  As  the  ram  of  the  press  rises  the 
slots  at  the  bottom  of  the  arms  A  lift  the  links  B  back  to 
the  starting  position  shown  in  the  illustration,  after  which 
the  finished  cap  is  removed  from  the  die  and  a  fresh  shell 
subtituted  in  its  place  ready  for  the  successive  stroke  of  the 
press. 

TUNGSTEN   PRICES   SOARING 

At  the  outbreak  of  the  European  war  the  American  tung- 
sten market  was  very  dull  and  prices  were  comparatively 
low,  being  about  $6.50  per  "unit"  (20  pounds)  or  32%  cents 
a  pound.  The  ores  mined  in  Burma,  Australia  and  other 
countries  came  into  competition  with  the  American  ores, 
and  many  of  the  prospects  were  unworked.  Tungsten  is 
used  in  high-speed  steels,  and  the  demand  fluctuates  with 
the  steel  trade.  There  is  a  smaller  but  growing  demand  for 
tungsten  for  incandescent  electric  lamp  filaments,  for  elec- 
tric contacts,  for  wire  used  in  metal  work,  etc.,  but  when 
the  orders  for  shrapnel  shells  and  other  war  materials  be- 
gan to  be  filled,  the  demand  for  high-speed  steel  for  tools 
with  wiich  to  turn  and  bore  the  shells  became  very  great. 
Great  Britain  placed  an  embargo  on  the  shipment  of  tung- 
sten ores  from  every  part  of  the  British  Empire,  so  that  the 
Burmese,  Australian  and  New  Zealand  supplies  were  cut 
off,  and  it  is  said  that  very  little  ore  has  come  from  Portu- 
gal. Following  these  events  the  price  rose  until  $12.50  or 
more  per  unit  has  been  paid  for  ores  carrying  60  per  cent 
and  over  of  tungsten  trioxide.  The  price  of  tungsten  now 
is  $2.25  a  pound,  and  as  there  is  approximately  18  per  cent 
tungsten  in  most  high-speed  steels,  the  effect  of  the  increase 
of  its  price  on  the  cost  of  high-speed  steels  is  considerable. 
High-speed  steel  makers  probably  will  try  to  hold  the  price 
of  tool  steel  as  low  as  possible,  but  if  tungsten  continues  to 
rise  in  price  it  will  be  out  of  the  question  to  sell  it  at  the 
prices  heretofore  obtained.  The  situation  is  grave,  as  tung- 
sten is  becoming  very  scarce  and  is  hardly  obtainable  at 
any  price. 

*  *     * 

The  life  of  a  big  gun,  taking  its  life  to  be  that  of  the  period 
when  actually  discharging  projectiles,  is  very  short  indeed. 
This  was  brought  out  in  striking  fashion  in  a  lecture  recently 
delivered  by  Lieut.-Col.  A.  G.  Hadcock  before  the  Royal  In- 
stitution in  London.  Lieut.-Col.  Hadcock  referred  to  the 
ephemeral  life  of  the  butterfly,  which  was  stated  to  be  only 
twenty-four  hours,  but  its  life  is  long  compared  with  that  of 
a  13%-inch  gun.  The  time  required  to  build  a  13%-inch  gun 
may  be  from  ten  to  twelve  months,  but  its  actual  life  is 
almost  an  infinitesimal  fraction  of  this  period.  The  author 
pointed  out  that  its  life  was  equal  only  to  the  time  that  it  was 
in  use,  and  supposing  that  an  incessant  stream  of  projectiles 
should  be  fired  from  a  gun  as  rapidly  as  the  explosions  could 
take  place  and  deliver  their  energy,  the  actual  life  would  be 
only  twelve  seconds! 

*  *     • 

The  element  selenium  has  the  peculiar  property  of  chang- 
ing its  electrical  conductivity  according  to  the  conditions  of 
light  to  which  it  is  subjected.  Different  mechanical  pres- 
sures also  change  the  electrical  conductivity  of  selenium.  In 
fact,  by  applying  great  pressure  it  is  claimed  that  the  con- 
ductivity may  be  multiplied  more  than  a  thousand  times. 
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AVOIDING   HARD  CAST   IRON  IN  OXY- 
ACETYLENE   WELDING* 

BY  M    KEITH  DUNHAMit 

Why  is  it  that  on  a  casting  which  has  been  welded  you 
cannot  mill  down  the  surface,  or  that  you  break  drill  after 
drill  in  a  single  hole?  Has  this  happened  so  often  that 
you  have  lost  faith  in  oxy-acetylene  welding  and  condemn 
the  process?  If  you  have  it  is  up  to  you  to  rearrange  your 
ideas,  for  cast  iron  can  be  welded  with  100  per  cent  efficiency. 
Yes,  the  weld  can  be  made  even  softer  and  stronger  than  the 
casting,  it  the  elementary  principles  governing  the  condi- 
tion of  the  metal  are  understood  and  used  by  the  operator. 
Welding  a  casting  merely  means  that  the  break  is  fused 
together  by  heat — in  other  words,  it  is  recast— but  because 
the  flame  is  concentrated  and  of  an  extremely  high  tempera- 
ture, it  is  necessary  only  to  recast  a  small  portion  of  the 
metal.  If  the  welder  realizes  that  welding  with  the  oxy- 
acetylene  flame  is  simply  a  recasting  process  locally  applied, 
he  will  recall  that  the  foundryman  has  had  practically  the 
same  experiences  and  found  ways  of  producing  a  hard  or  a 
soft  casting  as  desired. 

It  is  well  known  that  the  foundry  using  scrap  materials, 
i.  e..  old  castings,  with  the  addition  of  no  pig  iron,  makes 
hard,  brittle  castings.  We  may  infer  from  this  that  the 
continued  melting  of  cast  iron  causes  it  to  become  hard,  so 
that  if  we  weld  the  break,  using  a  part  of  the  same  casting 
as  a  filler  rod,  the  weld  will  be  harder  than  the  adjoining 
sections  of  the  metal.  The  iron  loses  certain  characteristics 
each  time  it  is  melted,  i.  e.,  carbon  passes  off  in  the  form  of 
a  gas.  and  iron  oxide  (rust)  is  deposited  in  the  casting  by 
the  oxygen  of  the  air  (or  of  the  welding  flame)  uniting  with 
the  iron.  To  overcome  this,  the  welder  must  use  a  filler 
rod  which  will  overcome  the  hardening  action  of  melting  by 
preventing  decarbonization,  and  a  flux  that  prevents  the 
formation  of  iron  oxide  on  the  metal  or  removes  it  when 
formed. 

Silicon  is  the  element  which  tends  to  soften  cast  Iron 
and  manganese  the  one  which  hardens  it.  Therefore,  the 
welding  rod  should  be  rich  in  silicon  (about  4  per  cent)  and 
as  low  as  possible  in  manganese.  Naturally,  it  must  be  free 
from  sand,  dirt  and  rust.  The  purchase  of  such  a  rod  is 
not  at  all  difficult,  but  the  ordinary  foundry  is  not  equipped 
to  furnish  it.  Economy  in  the  purchase  of  welding  rods 
should  not  be  too  closely  figured;  from  eight  to  twelve  cents 
per  pound,  depending  upon  quantity,  is  a  fair  price.  With- 
out a  rod  meeting  these  requirements,  a  soft  iceUl  on  cast 
iron  is  impossible.  The  flux  used  should  have  the  quality 
of  flowing  the  metal  readily;  but  more  than  that,  it  must 
remove  the  iron  oxide  from  the  weld,  and  also  form  a  film 
over  the  molten  metal  to  protect  it  from  oxidation.  Equal 
proportions  of  carbonate  and  bicarbonate  of  soda  is  one  of 
many  combinations  which  will  perform  these  functions  satis- 
factorily. Ordinary  borax  or  salt,  which  are  in  very  common 
use,  do  not  meet  the  requirements,  although  a  small  per- 
centage of  borax  may  be  added  to  the  soda  flux. 

Cast  iron  melts  at  about  2300  degrees  F.,  while  the  oxy- 
acetylene  flame  has  a  temperature  In  excess  of  6000  degrees 
F.  Thus  In  the  welding  operation,  the  tip  of  the  blue  cone 
of  the  flame  should  be  held  a  little  distance  from  the  sur- 
face of  the  weld,  never  In  contact  with  it,  as  the  force  of 
the  flame  will  break  the  protecting  fllm  of  the  (lux  and  re- 
sult in  "burnt"  metal,  which  Is  sometimes  manifested  In 
machining  by  bard  spots.  Too  many  operators  have  a 
tendency  to  use  the  force  of  the  flame  to  burn  into  the  break, 
rather  than  In  properly  prepare  the  metal  for  welding;  and 
unless  the  burnt  metal  caused  by  this  action  Is  thoroughly 
scraped  out  by  the  welding  rod.  hard  spots  will  be  frequent 
In  the  line  of  the  weld,  and  result  In  the  strength  being 
seriously   reduced.     The   casting   should    always   be   properly 
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prepared,  the  break  ground  or  chiseled  out  in  a  wide  vee 
and  thoroughly  cleaned,  both  in  the  vee  and  for  a  portion 
one  or  two  inches  wide  on  each  side,  to  eliminate  any  pos- 
sible danger  of  dirt  getting  into  the  weld.  This  also  pro- 
vides for  the  filling  in  of  a  better  quality  of  cast  iron  (from 
the  welding  rod)  and  therefore  producing  a  softer  weld  than 
would  be  the  case  if  the  old  material  of  the  casting  were 
remelted  and   incorporated   in  the  weld. 

Nearly  every  mechanic  knows  the  effect  of  chilling  cast 
iron,  i.  c,  that  it  becomes  hard  and  brittle.  It  is  not  neces- 
sary to  dip  the  hot  casting  into  water  to  accomplish  this — 
allowing  the  weld  to  cool  in  the  open  air  or  having  the  cast- 
ing in  contact  with  a  cool  metal  surface  will  do  it  just  as 
well.  Very  often  the  welding  is  performed  on  a  metal  table 
in  order  to  facilitate  alignment  of  the  broken  pieces.  Sup- 
pose the  casting  to  be  welded  is  a  flat  section;  a  very  nat- 
ural thing  for  the  welder  to  do  is  to  lay  it  on  the  welding 
table  and  by  simply  butting  the  edges  of  the  break  together, 
alignment  is  secured  and  the  weld  made.  No  thought  is 
given  to  the  conduction  of  heat  from  the  weld  by  the  cold 
table  surface,  with  the  result  that  the  heat  is  carried  away 
from  the  weld  and  at  least  the  bottom  part  of  the  weld  is 
chilled  and  made  hard.  It  is  also  a  fact  that  a  casting, 
welded  under  these  conditions  may  be  warped,  but  that  is 
another  story. 

If  it  is  essential  for  a  weld  to  be  made  under  these  con- 
ditions, use  asbestos  paper  or  fire-brick  to  prevent  the  con- 
duction of  heat;  but  wherever  and  whenever  possible,  make 
the  weld  in  a  forge,  or  use  a  charcoal  fire,  a  gas  torch  or 
an  oil  torch,  both  to  preheat  and  to  effect  slow  cooling.  The 
safe  and  economical  way  is  to  use  one  of  these  agencies  to 
bring  the  line  of  welding  up  to  the  red  heat,  make  the  weld, 
then  use  the  same  agency  to  again  bring  the  work  slowly 
back  to  a  red  heat,  and  cover  it  with  a  good  non-conductor 
such  as  asbestos,  mica  or  ashes.  When  the  casting  is  cold, 
it  will  sometimes  be  found  that  the  surface  is  hard.  This 
is  merely  the  film  formed  by  the  flux  and  can  be  destroyed 
by  using  an  old  file  while  the  casting  is  at  a  red  heat,  or 
it  can  be  knocked  off  with  a  hammer  or  roughly  ground. 
Securing  a  soft  cast-iron  weld  is  merely  dependent  upon  the 
application  of  well-known  metallurgical  principles;  there  is 
nothing  mysterious  about  it,  and  if  these  principles  are  em- 
ployed, the  resulting  weld  can  be  easily  machined  instead 
of  constituting  one  of  those  jobs  that  all  the  machinists  in 
the  shop  try  to  dodge. 

MOUNTING   BLUEPRINTS 

BY  J     N.  HOLLENBECK" 

There  are  many  objections  to  the  use  of  loose  blueprints 
in  the  shop,  among  which  the  following  may  be  mentioned. 
The  prints  soon  become  soiled,  they  are  easily  torn,  and  loose 
prints  are  more  likely  to  get  lost.  For  this  reason  the  prac- 
tice of  mounting  blueprints  is  steadily  Increasing.  For 
mounting  a  blueprint,  any  good  grade  of  cardboard,  or  better 
still,  a  piece  of  sheet  fiber  about  1/16  Inch  In  thickness  and 
a  little  larger  than  the  print,  will  be  found  satisfactory.  The 
following  method  of  mounting  has  been  used  by  the  writer 
and  found  to  give  good  results.  The  first  step  Is  to  give  both 
sides  of  the  sheet  of  fiber  or  cardboard  a  coat  of  orange 
shellac,  and  then  set  It  up  on  edge  to  dry.  After  the  shellac 
Is  thoroughly  dry,  a  second  coat  should  be  applied  to  the 
side  on  which  the  blueprint  Is  to  be  mounted.  Then  apply  a 
similar  coat  of  shellac  to  the  back  of  the  blueprint  and  al- 
low the  blueprint  and  mount  to  stand  until  the  shellac  Is 
nearly  dry.  i.e.,  until  the  surfaces  are  so  sticky  that  whi-n 
touched  with  the  finger  tip.  the  mount  can  almost  be  lifted 
from  the  table.  The  blueprint  should  then  he  placed  upon 
the  mount  and  thoroughly  rubbed  down  first  with  the  hands 
and  then  with  the  roller.  After  allowing  the  mounted  print 
to  stand  for  four  or  five  hours  to  allow  the  shellac  to  set  thor- 
oughly, one  or  two  coats  of  white  shellac  should  be  applied 
over  the  entire  surface  of  the  blueprint  to  give  It  a  glossy 
appearance  and  to  protect  It  from  grease  and  dirt.  The  prints 
must  be  thoroughly  dry  before  applying  the  white  shellac. 
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COMPOUND   INDEXING    ON   THE 
MILLING  MACHINE* 

BY  JOHN  A,  HINCKLEYt 

In  reading  up  on  the  subject  of  compound  indexing  on  the 
milling  machine,  I  was  unable  to  find  anything  better  than 
a  "guess  and  guess  again"  method.  After  giving  the  subject 
some  thought,  I  developed  the  following  method  which  may 
prove  of  interest  to  readers  of  MACiiixERr.  Suppose  it  is 
desired  to  cut  77  teeth  on  a  gear  blank  and  that  an  index 
plate  with  a  77-hole  circle  is  not  available.  The  method  of 
procedure  would  be  as  follows:  We  know  that  the  ratio  of 
the  worm  and  worm  wheel  is  40  to  1;  hence,  in  order  to  cut  77 

40 
teeth  it  is  necessary  to  turn  the  worm  through  —  revolution 

77 
at  each  setting.     The  factors  of  77  are  7  and  11.     Hence  we 
have: 

X        y        iO 

— +  — =  —  (1) 

7        11       77 

X 

Where  —  =  the  fraction  of  a  complete  turn  of  the  handle 
7 

for  the  first  setting; 
2/ 

—  =  the  fraction  of  a  complete  turn  of  the  handle 
11 

for  the  second  setting. 

X  y 

The  sum  of  the  quantities  —  and  —  must,  of  course,  equal 
7  11 

40 

—  of  a  complete  turn  of  the  handle.     Clearing  Formula    (1) 
77 
of  fractions,  we  have: 

11a;  +  ly  =  40. 
Then    solving   the   preceding   equation    for   the   value   of   y 
gives: 

40  —  llx 


We  know  that  x  and  y  must  both  be  integral  numbers, 
and  hence  we  can  assign  to  x  various  integral  values,  sub- 
stitute these  values  in  the  preceding  expression  for  the  value 
of  y,  and  solve  for  y,  continuing  this  method  of  procedure 
until  an  integral  value  of  y  is  found.  A  convenient  way  of 
arranging  the  work  is  shown  in  the  following. 
40  — 11a; 
2/  = 


Not  integral 
Not   integral 


Substituting   the   values   of   1   and   2  for  x  results   in  non- 
integral  values  of  y.  but  when  the  value  3  is  substituted  for 
X,  the  corresponding  value  of  y  is  found  to  be  1.     Thus: 
a;       2/        40 

7       11       77* 
3        1        40 

7  11  77' 
As  applied  to  the  milling  machine  index  head,  this  means 
that  the  movement  resulting  from  turning  through  3  holes 
in  a  7-hole  circle  plus  the  movement  resulting  from  turning 
through  one  hole  in  a  11-hole  circle  will  give  the  required 
setting.  By  multiplying  both  terms  of  either  fraction  by 
the  same  number,  the  value  is  not  changed,  and  the  de- 
nominator may  be  made  to  assume  a  value  corresponding 
with  the  number  of  holes  in  a  circle  which  is  available  on 
some  index  plate.  Suppose,  for  instance,  that  we  multiply 
both  the  numerator  and  denominator  by  3.     We  then  have: 

•  For  additional  Information  on  the  subject  of  Indexing  on  the  milling 
machine  and  allie<l  subjects  published  in  Machixerv  see  also  "Indexing 
Attachments  for  Rack  Milling,"  October,  1914:  "Indexing  Movements  for 
Small  Angles  on  Milling  Machine,"  by  P.  J.  Ryan,  August,  1914;  "Auto- 
matic Indexing  Fixture  for  Cutting  Internal  Ratchet  Gears,"  by  Alfred 
Spangenberg,  May,  1914;  "Machining  Automatic  Chuclsing  Machine  and  Lathe 
Turrets."  by  C.  M.  Conradson.  September,  191:1;  "A  New  System  for 
Locating  Roles  to  he  Bored  on  the  Milling  Machine,"  by  George  J."  Murdock 
April,  1912;;  "Making  a  Precision  Dividing  Wheel,"  March,  1910;  "Dif- 
ferential   Indexing,"    January,    1903;    and    other    articles    there    referred    to. 
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3        3        3        1  40 

-  X-  +  -  X  —  =  — 

3       7       3      11        77 

9         3        40 

21       33       77 

It  will,  of  course,  be  evident  that  the  preceding  equation 
means  that  the  required  setting  may  be  obtained  by  first 
moving  through  9  holes  in  a  21-hole  circle,  and  then  moving 
through  3  holes  in  a  33-hole  circle. 

With  this  method  it  will  always  be  the  sum  of  the  two 
fractions  that  is  employed,  for  if  the  correct  setting  should 
be  obtained  by  taking  the  difference  of  the  fractions,  the 
computed  Integral  value  of  y  would  be  required  to  have  a 
minus  sign,  which  would  show  at  once  that  the  difference 
of  the  two  fractions  was  required.  For  example,  suppose 
it  is  required  to  cut  66  teeth  in  a  gear  blank.  Using  the 
factors  3  and  22,  we  have: 

X        y       iO 

3        22       66* 
22a;  +  Zy  =  40 ; 
40  — 22a; 


3 

40  —  22a; 

1 
2 
3 

4 

3 

6 

Not  integral 
Not  integral 
—  16 

Substituting  the  preceding  value  of  x  and  y  in  the  equation. 

e  have: 

1         6        40 

3  22       66* 
11        6        40 

33       22       66 

4  16       40 

3      22      oe' 
44       16       40 

33  22  66 
It  will  be  evident  from  the  preceding  formulas,  which  repre- 
sent possible  methods  of  obtaining  the  required  setting,  that 
there  are  two  different  settings  available,  i.e.,  11  holes  for- 
ward in  a  33-hole  circle  and  6  holes  forward  in  a  22-hole 
circle;  or  44  holes  forward  in  a  33-hole  circle  and  16  holes 
backward  in  a  22-hole  circle.  It  should  be  noted  that  if  the 
number  of  teeth  to  be  cut  is  a  prime  number,  compound  in- 
dexing cannot  be  used. 

*     *     * 

CLEARANCE   DRILLS   FOR   COUNTER- 
SINKING  HOLES 

BY  JOSEPH   M.   STABEL' 

In  drilling  holes  that  are  to  be  countersunk  for  screw 
heads.  It  is  desirable  to  use  a  drill  the  diameter  of  which  is 
equal  to  or  slightly  larger  than  the  diameter  of  the  counter- 
sunk hole  at  the  bottom.  When  countersinking  holes  in  parts 
that  are  thinner  than  the  head  of  the  screw,  if  a  standard 
size  of  clearance  drill  is  used,  the  hole  must  be  enlarged  by 
the  countersink  in  order  that  the  screw  head  will  be  even 
with  the  top  surface  of  the  part  which  it  holds  in  place.  The 
difficulty  Is  that  when  a  countersink  is  used  for  enlarging  a 
hole  that  has  been  drilled  under  size,  a  burr  is  formed  on  the 
under  side  of  the  hole  which,  in  many  cases,  requires  an 
extra  operation  to  remove  it. 

Many  a  die  has  had  to  be  annealed  after  being  finished  be- 
cause it  pierced  holes  that  were  too  small  and  required  en- 
larging by  a  countersink.  It  has  also  been  necessary  to  re- 
place jig  bushings  by  larger  sizes  for  the  same  reason.  For 
instance,  the  draftsman  might  specify  on  the  drawing  a 
"countersink  for  a  No.  4  screw";  consequently,  the  toolmaker 
would  naturally  use  the  standard  No.  4  screw,  clearance  drill, 
instead  of  the  larger  size  which  should  have  been  used,  owing 
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CLEARANCE 

DRILL 

SIZES   FOR 

OOTJNTERSINKING  HOLES 

1 

A- 
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A  =  dianiete 

r  screw  head 
)S  of  metal 

+   F^^" 

'^^ 

7« 

s^ 

/i 
^ 

_i 

B  =  tliickne. 

!   \ 

^ 

> 

C  =  clearance  hole 

Y     1 

'  '  '        D  =  depth  of  counter-sink 

r< C 

— »i 

Screw  Size  Numbers 

1     1     2 

3 

4 

5    1 

6     '     7     1     8 

9     1 

10 

12    1    14        16    I 

18 

20 

Screw  Head  Sizes-A       0.149 

0.176 

0.204 

0.229 

0.256 

0.283   0.312   0.340 

0.364 

0.387 

0.439   0.492   0.545 

0.597 

0.650 

5 

0.1819 

..         ..    i    J 

o 

4 

6 

0.1620 

J   I  H 

8    , 

0.1442 

. . 

1       I      H 

V 

z 

8 

0.1284 

.... 

13 

8 

DNS 

V 

» 

9 

0.1144 

22  t   17 

10 

^ 

HP! 

A      T       Z 

P       i      H 

H 

a 

« 

10 
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to  the  thinness  of  the  part 
to  be  held  by  the  screw 
head.  To  avoid  trouble  of 
this  kind,  the  accompany- 
ing table  was  computed. 
This  table  gives  the  sizes 
of  clearance  drills  for 
various  screw  sizes  and 
thicknesses  of  stock,  and 
covers  both  the  Brown  & 
Sharpe  and  U.  S.  standard 
sheet  metal  gages  within 
a  range  of  thicknesses 
which  were  considered  of 
the  most  practical  impor- 
tance. (A  regular  clear- 
ance drill  will  answer  the 
purpose  for  metal  thicker 
than  about  No.  5  B.  &  S. 
or  No.  7  U.  S.  standard 
gage.)  The  top  horizontal 
line  of  the  table  gives  the 
screw  size  numbers;  the 
second  line,  the  diameter 
at  the  top  of  the  screw 
head;  the  vertical  column 
to  the  left,  sheet  metal 
gage  numbers  and  decimal 
equivalents.  In  the  body 
of  the  table  are  listed  the 
sizes  of  clearance  drills  to 
use,  expressed  by  num- 
bers, letters  and  fractions. 

These  drill  sizes  are 
such  that  a  narrow  flat  or 
cylindrical  edge  ahout 
0.005  inch  wide  will  be 
left  at  the  bottom  of  the 
countersunk  hole.  To  il- 
lustrate the  application  of 
the  table,  suppose  a  die  is 
to  be  made  for  perforating 
holes  in  a  strap  hinge 
made  from  No.  13  U.  S. 
standard  metal  gage  and 
that  the  drawing  specifies 
countersinking  for  a  No. 
10  screw.  No  13  U.  S. 
standard  gage  is  first 
located  and  this  line  fol- 
lowed across  the  table  to 
the  column  headed  by  No. 
10,  which  represents  the 
screw  size  in  this  particu- 
lar case.  The  table  shows 
that  a  Vi-lnch  drill  should 
be  used.  Ordinarily  a 
clearance  drill  of  No.  8  or 
No.  9  size  would  be  used 
(0.199  Inch  and  0.196  inch, 
respectively),  which  would  mean  that  the  countersink  would 
have  to  remove  about  1/16  inch  surplus  metal. 

By  referring  to  the  Illustration  at  the  top  of  the  table.  It 
will  be  noted  that  It  was  computed  for  an  Included  screw- 
head  angle  of  78  degrees,  whereas  the  standard  A.  S.  M.  E. 
angle  is  32  degrees.  This  change  was  made  because  it  was 
found  In  practice  that  there  is  a  variation  in  the  angles  of 
commercial  screws  amounting  to  about  3  degrees;  consc- 
quently,  to  obtain  a  neat  fit  around  the  top  of  the  screw  head, 
the  angle  was  made  78  degrees,  thus  allowing  the  screw  to 
■eat  Itself  a  little  tighter  around  the  large  part  of  thi-  head. 
•     •     • 

Reports  from  the  V.  S.  Geological  Survey  show  a  groat 
demand  for  metals  and  rapid  rise  In  prices  following  th<> 
outbreak  of  the  European  war.  Before  the  outbreak  of 
the    war.    Cookson's,    the    leading    brand    of    antimony,    wa.t 


(luntfd  in  New  York  at  about  7  cents  a  pound,  with  other 
brands  ranging  from  5.30  cents  upward.  Following  the  out- 
break of  hostilities  Cookson's  antimony  soon  rose  to  about  20 
cents  and  after  some  fluctuations  the  year  closed  with  quota- 
tions at  15  to  16.50  cents  a  pound,  and  other  brands  at  13 
to  14.40  cents.  The  British  government  placed  an  embargo 
on  the  shipment  of  antimony,  and  the  price  rose  so  that  In 
May,  Cookson's  was  listed  at  40  cents  or  more  a  pound,  but 
In  a  few  days  quotations  ceased,  because  the  stock  In  this 
country  was  sold.  At  the  beginning  of  the  year,  1915.  most  of 
the  large  copper  producing  companies  of  the  United  States 
bad  for  nearly  five  months  been  operating  on  a  50  to  60  per 
cent  basis.  Copper  was  selling  below  13  cents  a  pound,  and 
had  been  considerably  lower.  Soon  after  the  first  of  the 
year,  the  price  steadily  advanced  from  below  13  cents  to 
about  20  cents  a  pound,  the  highest  price  reached  since  1907. 


LETTERS   ON  PRACTICAL   SUBJECTS 

We  pay  only  lor  articles  published  exclusively  in  Machinery 


FLUXES  FOR  OXY-ACETYLENE  WELDING 

We  have  read  the  article  "Fluxes  for  Oxy-acetylene  Weld- 
ing" in  the  June  number,  and  wish  to  call  attention  to  some 
inconsistencies  in  it.  In  the  first  paragraph  Mr.  Miller 
says,  "It  should  be  stated  here  that  the  manufacture  of  satis- 
factory fluxes  requires  considerable  chemical  knowledge,  and 
in  the  majority  of  cases  should  not  be  undertaken  by  a  weld- 
ing shop,"  etc. 

From  the  standpoint  of  the  manufacturer,  and  one  who  has 
spent  eight  years  in  serious  study  of  the  industry,  the 
author's  statement,  in  our  opinion,  is  absolutely  correct,  but 
under  the  very  next  heading  "Cast  Iron"  he  contradicts  this 
flatly  when  he  states  that  the  fluxes  on  the  market  differ  but 
little  in  efficiency,  and  that  a  mixture  of  equal  parts  of 
carbonate  of  soda  and  bicarbonate  of  soda  makes  a  satisfactory 
flux.  If  these  two  chemicals  make  a  satisfactory  flux  it  most 
certainly  does  not  require  a  chemist  to  mix  them  in  equal 
parts. 

We,  like  other  reputable  manufacturers,  are  striving  to  in- 
crease the  efficiency  of  apparatus,  and  to  make  improvements 
all  along  the  line  that  will  assist  the  operator  in  making  a 
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my  experience  goes  fluxes  differ  but  little  in  efficiency.  It  is 
perfectly  true  that  a  mixture  of  equal  parts  of  carbonate  of 
soda  and  bicarbonate  of  soda  makes  a  very  satisfactory  flux. 
I  have  used  nothing  else  for  five  years.  If  the  Henderson- 
Willis  Welding  &  Cutting  Co.  desires,  I  will  be  very  glad  in- 
deed to  furnish  them  a  sample  of  weld  made  with  this  ma- 
terial so  that  they  can  see  for  themselves  that  there  are  no 
hard  spots  or  imperfections  in  the  weld. 

I  would  also  be  glad  to  make  a  test  of  their  cast-iron  flux. 
The  matter  of  hard  spots  in  castings  is  very  simple.  Except 
in  a  case  where  the  flux  produces  a  very  thin,  hard  scale  on 
the  surface  they  are  due  to  the  chilling  of  the  metal  caused 
by  the  compara:tively  rapid  cooling.  These  spots  are  gen- 
erally noticed  in  thin  sections,  or  where  the  piece  is  not  pre- 
heated to  a  high  degree,  or  where  it  is  not  cooled  slowly.  No 
flux  will  prevent  this  action  and  it  is  up  to  the  welder  to  see 
that  it  does  not  occur.  Hard  spots  can  be  produced  at  will 
with  any  flux,  and  on  the  other  hand  they  may  be  avoided 
except  as  above  stated,  no  matter  what  flux  is  used.  We 
have  had  no  trouble  with  hard  spots  for  a  long  time.  I  found 
that  the  best  way  to  avoid  them  was  to  make  each  welder  fin- 
ish up  his  welds,  when  he  very  soon  found  that  it  was  easier 


Fig,  1.    Photomicrograph  of  Wrought  Iron  Weld- 
ing  Rod    melted    with    an    Excess    Acetylene 
Welding  Flame.      Magnified  200  Diameters 


Fig.  2.    Photomicrograph  of  Wrought  Iron  Weld- 
ing Rod  before   melting  in  Excess   Acetylene 
Welding  Flame.      Magnified  200  Diameters 


better  and  more  economical  weld.  We  feel  that  a  statement 
of  the  kind  noted  above  injures  us  as  manufacturers,  because 
we  sell  fluxes,  and  also  does  injury  to  the  art,  because  the 
fluxes  recommended  will  not  do  first-class  work.  Our  reason 
for  the  latter  statement  is  as  follows:  Iron  when  heated  has 
a  great  affinity  for  carbon;  it  seizes  onto  it  very  readily. 
This  well-known  fact  is  utilized  extensively  in  casehardening 
when  using  either  bone  dust  or  the  cyanide  process.  The 
carbon  in  bone  dust  and  also  in  cyanide  is  taken  up  by  the 
iron  with  the  result  that  a  thin  casing,  very  hard,  is  formed 
in  the  metal  as  deep  as  the  carbon  has  penetrated.  Now 
the  same  thing  happens  when  a  flux  high  in  carbon  is  used, 
such  as  carbonate  of  soda  and  bicarbonate  of  soda.  One 
criticism  of  cast-iron  welding  has  been  directed  against  the 
hardness  of  the  weld.  The  hardness  is  due  to  a  number  of 
causes,  the  inefficiency  of  the  welder,  poor  apparatus,  etc., 
but,  in  our  opinion,  another  reason  is  the  use  of  a  flux  such 
as  is  recommended  in  the  article  referred  to. 

St.  Louis,  Mo.  P.  F.  Wii.r.rs, 

Henderson-Willis   Welding   &   Cutting   Co. 


I  am  glad  that  my  contribution  in  the  June  number  has 
raised  some  questions.  It  is  impossible  in  an  article  of  that 
length  to  cover  all  the  points  that  might  be  mentioned.  With 
regard  to  the  criticism  of  the  Henderson-Willis  Welding  & 
Cutting  Co.,  I  do  not  see  that  I  contradicted  myself  because 
my  statement  is  that  in  the  majority  of  cases  the  manufac- 
ture of  fluxes  should  not  be  undertaken  in  a  welding  shop. 
Under  the  heading  "Cast  Iron,"  I  also  stated  that  as  far  as 


Fig.    3.     Photomicrograph    of    Cast-iron    Welding 

Rod  as  manufactured.      Magnified 

200    Diameters 

for  him  to  make  the  weld  soft,  than  to  waste  time  and  energy 
in  trying  to  file  or  machine  the  hard  spots  that  he  had  pro- 
duced. 

The  writer  does  not  believe  it  possible  to  make  a  weld  as 
soft  as  the  original  material  unless  by  the  use  of  welding 
rods  excessively  high  in  silicon;  and  even  such  rods  would 
hardly  produce  as  soft  a  material  in  the  weld  as  in  the  orig- 
inal because  the  metal  is  added  in  small  quantities  and  cools 
quickly  compared  with  the  rate  of  cooling  of  the  original 
casting,  but  it  would  undoubtedly  be  possible  to  release  more 
of  the  carbon  in  the  shape  of  graphite  than  is  actually  re- 
leased during  the  welding  operation,  by  heating  the  iron  long 
enough  and  to  a  sufficiently  high  temperature  in  the  pres- 
ence of  sufficient  silicon.  Therefore,  the  weld  in  cast  iron 
will  always  be  closer  grained  and  tougher  than  the  original 
casting. 

The  writer  believes  that  the  action  of  carbonates  in  the 
case  of  cast  iron  has  advantages  when  a  proper  welding  rod  is 
used,  because  the  graphitic  carbon  tends  to  be  burnt  out  un- 
der the  heat  which,  of  course,  tends  to  make  the  metal  hard. 
If  some  carbon  from  a  carbonate  flux  is  really  absorbed  by 
the  iron,  it  would  simply  replace  to  some  extent  that  which 
is  burnt  out,  and  in  the  presence  of  material  added  from  a 
welding  rod  of  proper  composition,  high  in  silicon,  the  car- 
bon would  tend  to  be  retained  by  the  cast  iron  in  the 
graphitic  form  because  of  the  presence  of  the  silicon. 

While  it  is  generally  believed  that  in  the  case  of  low-car- 
bon steel  or  wrought  iron,  casehardening  is  caused  by  the 
absorption  of  carbon  due  to  gases  liberated  by  the  caseharden- 
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ing  material,  the  matter  Is  still  open  for  investigation.  It  is 
a  fact  that  a  piece  of  pure  wrought  Iron  can  be  so  saturated 
with  carbon  in  five  minutes  by  an  excess  acetylene  flame  from 
a  welding  torch  that  it  will  contain  over  4.8  per  cent  carbon. 
It  is  also  true  that  this  cannot  be  done  with  ordinary  cast  iron. 

As  a  proof  of  this  statement,  five  photomicrographs  are 
reproduced  herewith,  taken  from  pieces  which  were  made 
especially  for  the  purpose.  The  magnification  is  200  diam- 
eters in  each  case. 

Fig.  1  shows  a  piece  of  "Si-inch  diameter  wrought  iron 
welding  wire  melted  down  by  the  action  of  an  excess  acetylene 
flame  to  which  it  was  subjected  for  two  minutes.  The  struc- 
ture shown  is  that  of  steel  containing  a  high  percentage  of 
carbon,  as  the  white  needles  shown  are  of  free  cementite, 
which  does  not  appear  unless  the  steel  contains  at  least  1  per 
cent  carbon.  Fig.  3  is  a  reproduction  of  a  photomicrograph 
taken  of  a  section  of  a  %-inch  cast-iron  welding  rod  as 
manufactured.  It  will  be  noted  that  the  graphite  flakes  are 
quite  small  compared  with  those  in  ordinary  casting,  the 
reason  being  that  the  small  size  of  rod  permitted  it  to  cool 
quickly.  Of  course,  suflSciently  rapid  cooling  will  prevent  the 
free  formation  of  graphite,  while  slow  cooling  has  the  op- 
posite effect. 

Fig.  4  is  a  reproduction  of  another  photomicrograph  of  a 
piece  of  the  same  cast-iron  rod  after  being  subjected  to  the 
action  of  the  same  excess  acetylene  flame  used  for  melting 
the  wrought  iron  welding  wire,  for  a  period  of  three  minutes. 
There  is  little  difference  between  the  amount  of  graphite  in 
this  sample  and  in  the  sample  shown  in  Fig.  3.  Fig.  5  is  a 
reproduction  of  a  photomicrograph  taken  of  a  piece  of  ordi- 
nary cast  iron  of  practically  the  same  section  and  weight  as 
the  welding  rod,  subjected  to  the  excess  acetylene  flame  for 
three  minutes.  The  graphite  appears  to  be  nearly  the  same  as 
in  Figs.  3  and  4.  Fig.  2  shows  a  cross-section  of  %-inch  iron 
welding  wire.  It  shows  freedom  from  carbon,  there  being 
no  pearlite  visible.  This  was  cut  from  the  same  piece  as 
that  shown  in  Fig.  1. 

The  writer  knows  of  no  way  of  casehardening  wrought 
iron  or  steel  as  quickly  as  by  subjecting  it  to  the  action  of  an 
excess  acetylene  flame.  For  many  reasons,  it  is  not  at  the 
present  time  a  practical  process,  but  the  fact  remains  that  the 
iron,  at  the  temperature  of  melting  and  in  the  presence  of 
gaseous  carbon  from  the  acetylene  gas,  absorbs  very  rapidly 
sufficient  carbon  to  saturate  the  iron  beyond  the  eutectic 
point. 

As  an  illustration,  Fig.  6  shows  a  photomicrograph,  mag- 
nified 100  diameters,  of  a  piece  of  steel,  originally  containing 
about  0.4  per  cent  carbon,  which  was  subjected  to  the  action 
of  the  excess  acetylene  flame  for  six  minutes,  and  in  this  time 
absorbed  sufficient  carbon  to  produce  a  matrix  of  austenite- 
cementite  eutectic,  the  austenite  in  the  course  of  cooling  being 
transformed  into  pearlite  which  is  readily  visible  under  high 
magnification;  in  this  matrix  are  Imbedded  needles  of  free 
cementite,  the  structure  indicating  that  the  percentage  of 
carbon  is  over  4.8,  as  otherwise  the  needles  of  cementite 
would  not  appear. 

Rochester,  N.  Y.  S.  W.  Mii.ijj{, 

Rochester  Welding  Works 


TURNING  A  BENT  SQUARE  AXLE 

We  had  a  large  number  of  bent  square  axles  to  turn  on 
both  ends  and  found  it  difficult  to  obtain  a  satisfactory  rate 
of  production  on  this  work.  The  axles  are  1%  inch  square 
and  have  to  be  turned  to  a  diameter  of  IV^  inch  for  a  length 
of  10  inches  on  both  ends.  The  job  was  handled  on  a  16-inch 
lathe  equipped  with  a  single  tool,  and  involved  three  rough- 
ing cuts  and  one  finishing  cut,  as  the  machine  was  old  and 
batlly  worn.     In   order  to  handle   this   work  more  efficiently, 


Lathe    Fixture    for    Use    in    Turoing    a    Bent    Square    Arle 


the  fixture  described  in  the  following  was  made.  This  is 
provided  with  three  tools  which  equalize  the  cutting  strains 
to  some  extent  and  allow  the  roughing  to  be  done  in  a  single 
operation,  instead  of  requiring  three  operations  as  was  for- 
merly the  case.  The  same  speed  was  employed,  but  the  feed 
was  increased  so  that  the  roughing  time  was  cut  down  to 
about  one-quarter  that  originally  required.  The  total  rough- 
ing and  finishing  time  was  reduced  from  65  minutes  to  30 
minutes  per  axle,  which  includes  setting  up  the  work. 

We  found  that  this  tool  would  stand  considerably  higher 
speeds  and  feeds,  but  the  machine  was  not  capable  or  making 
an  increase  in  this  direction;  in  fact,  we  broke  teeth  out. of 
the  feed  rack  and  gear  until  we  reduced  the  speed  and  feed 
to  the  limits  which  we  are  now  using.  Reference  to  the 
illustration  will  show  that  the  fixture  replaces  the  cross- 
slide  on  the  lathe  carriage.  This  was  necessary  because,  if 
the  fixture  was  placed  to  the  left  of  the  cross-slide,  it  would 
require  too  great  an  extension  of  the  tailstock  spindle;  if 
placed  to  the  right  of  the  cross-slide,  the  slide  would  interfere 
with  the  bend  in  the  axle.  We  are  using  a  similar  tool  for 
turning  straight  axles  on  a  larger  lathe,  which  is  placed  to  the 
right  of  the  cross-slide,  thus  avoiding  the  necessity  of  chang- 
ing. This  fixture  takes  axles  up  to  3'-i  inches  square,  and  the 
saving  in  the  machining  time  is  proportionately  as  great  as 
in  the  case  of  the  small  axles.  The  fixture  shown  in  the 
Illustration  cost  $12.63  to  make  and  saved  practically  that 
amount  in  the  cost  of  machining  the  first  lot  of  100  axles, 
this  saving  being  on  the  productive  labor  without  including 
overhead  charges. 

Fort  Wayne,  Ind.  W.  H.  Bitz 
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SQUARE-END   MILLING   FIXTURE 

It  is  the  purpose  of  this  article  to  describe  a  milling  fixture 
which  has  been  found  very  satisfactory  for  milling  a  square 
on  each  end  of  small  cylindrical  plugs.  The  fixture  used  for 
this  purpose  Is  shown  in  Pig.  1,  and  Fig.  2  illustrates  the 
work  to  be  milled.  It  will  be  noticed  that  the  sides  of  the 
square  at  either  end  of  the  plug  must  be  exactly  parallel, 
and  the  jig  was  designed  to  assure  the  accuracy  of  this 
alignment. 


exactly  90  degrees  from 
its  former  position.  The 
set-screws  are  now 
tightened  to  lock  the 
movable  jaws  and  the 
work  is  again  trans- 
ferred to  the  milling 
fixture  where  two  more 


^^ 

\\ 

/ 

\ 

'nrry 

it'lrh 

Tig.    2.     Plugr   to    he   milled 


cuts  are  taken,  which  completes  the  milling  of  the  squares  at 
either  end  of  the  plugs.  It  will  be  noticed  that  the  milling 
fixture  B  is  provided  with  quick-acting  clamps  of  the  cam- 
binder  type  which  provides  for  securing  or  releasing  the 
work  very  rapidly.  Two  sets  of  V-blocks  and  holders  are  pro- 
vided with  the  setting  jig  A  so  that  while  the  work  is  being 
set  up  in  one  set  of  blocks,  the  cut  may  be  taken  on  the  work 
held  in  the  other  set. 

Readville,  Mass.  0.  A.  Websteb 


Cylindrical  Plues 

The  blanks  are  cut  off  from  bar  stock  on  a  cold  saw  which 
cuts  fifteen  pieces  at  a  time.  After  a  sufficient  supply  of 
blanks  has  been  provided,  they  are  set  up  in  the  setting  jig 
A  which  is  merely  used  for  locating  the  work  between  the 
V-blocks  ready  to  be  set  up  in  the  milling  fixture  which  is 
shown  at  B.  It  will  be  seen  that  there  are  four  grooves  in 
the  setting  jig,  the  grooves  marked  C  being  employed  while 
making  the  first  setting  and  those  marked  D  for  making  the 
second  setting  of  the  work.  In  making  the  first  setting,  the 
ends  of  the  shafts  E  are  placed  in  the  grooves  C,  which 
brings  the  centers  of  the  vees  over  the  center  of  the  shaft  F. 
The  blanks  are  now  placed  between  the  V-blocks  and  rest  on 
the  shaft  F,  which  locates  them  at  the  required  height.  There 
is  a  set-screw  between  the  movable  jaws  H  and  the  fixed  jaws 
G  for  the  purpose  of  tightening  the  jaws  and  holding  the 
work  in  place. 

With  the  work  clamped  in  place,  the  shafts  E  and  the 
V-blocks  which  they  sppport  are  transferred  to  the  milling 
fixture  B  and  the  first  cut  is  taken  by  straddle  mills,  which 
finish  two  sides  of  the  square  at  the  first  traverse  of  the 
table.  The  V-blocks  are  then  turned  over  to  bring  the  op- 
posite ends  of  the  work  into  position,  after  which  a  second 
cut  is  taken  which  machines  the  corresponding  sides  of  the 
squares  at  the  opposite  ends  of  the  plugs.  It  will  be  evident 
from  the  preceding  description  that  this  method  of  procedure 
will  insure  having  the  sides  of  the  squares  at  each  end  of 
the  plugs  exactly  parallel. 

The  shafts  E,  carrying  the  V-blocks  and  work,  are  now  re- 
moved from  the  milling  fixture  and  once  more  placed  in  the 
setting  jig,  the  shafts 
E  being  placed  in 
the  grooves  D  in  or- 
der to  center  the 
work  over  the  shaft 
I.  The  set-screws 
which  hold  the  mov- 
able jaws  H  in  place 
are  now  released 
and  each  of  the  plugs 
is  turned  through 
one-quarter  revolu- 
tion to  allow  the 
flats  milled  on  them 
to  drop  into  the 
grooves  on  the  shaft 
I.  The  grooves  are 
just  wide  enough  to 
allow  the  ends  of 
the  plugs  to  enter 
and  in  this  way  the 


TRUING  FILES 

In  answer  to  the  question  asked  by  J.  A.  J.  in  the  May 
number  of  Machineky,  regarding  a  method  of  truing  files, 
I  would  say  that  I  have  had  no  experience  with  the  use  of 
acid  for  this  purpose,  to  which  he  refers.  I  have,  however, 
found  that  very  satisfactory  results  are  obtained  by  taking 
a  rather  coarse  oilstone  with  a  perfectly  true  face,  laying  the 
file  upon  a  bench,  and  rubbing  the  stone  over  the  file  against 
the  cut,  i.e.,  toward  the  tang  of  the  file.  Two  or  three 
passes  of  the  stone  over  the  file  are  usually  sufficient  to  re- 
duce any  high  teeth  to  the  required  level.  In  this  connection 
it  is  important  to  note  that  the  stone  should  be  passed  over 
the  file  according  to  the  preceding  instruction;  do  not  push 
the  file  over  the  stone. 

Stillwater,  Minn.  R.  C.  MacLachlan 


work    is    located    at 


Tigi.  1  to  6, 


MATHEMATICS   IN   THE   TOOL-ROOM 

When  a  mistake  is  made  in  the  tool-room,  the  toolmaker 
is  usually  blamed;  but  there  is  a  certain  class  of  mistakes 
for  which  he  is  not  entirely  responsible.  Such  mistakes  are 
due  to  the  fact  that  the  designer  has  failed  to  make  a  note  on 
his  drawing,  instructing  the  toolmaker  in  regard  to  the 
method  of  making  the  angular  setting  of  the  work.  In  order 
to  prove  that  this  is  the  case,  the  writer  will  refer  to  a  sim- 
ple job  which,  nevertheless,  caused  a  lot  of  worry  in  the  shop; 
and  this  is  a  class  of  work  that  is  quite  likely  to  have  mis- 
takes made  on  it.  Referring  to  the  accompanying  illustration, 
Fig.  1,  it  will  be  seen  that  it  was  required  to  make  a  half 
bushing  which  has  a  i,4-inch  hole  drilled  in  it  at  an  angle  of 
30  degrees,  the  hole  being  0.375  inch  off  center. 

In  handling  this  work,  the  half  bushing  was  fastened  on  a 
suitable  arbor  and  set  up  between  centers  on  a  milling  ma- 
chine. The  center  was  lined  up  with  a  centering  tool  carried 
in  the  spindle  of  the  milling  machine,  as  shown  in  Fig.  2, 
after  which  the  bushing  was  turned  through  an  angle  of  30 

degrees  by  means  of 
the  dividing  head  to 
bring  it  into  the 
position  illustrated 
in  Fig.  3.  After  this 
had  been  done  the 
table  was  raised 
0.375  inch  and  the 
hole  drilled,  the  posi- 
tion of  the  work  at 
this  time  being 
shown  in  Fig.  4. 

When  the  finished 
bushing  was  sent  to 
the  inspection  de- 
partment, it  was 
found  that  the  hole 
was  at  the  proper 
angle  of  30  degrees, 
but  that  the  hole 
was    0.433    inch    off 

grams  showinB  Conditions  in  drilling  an  Offset    Angnlar  Hole  io  a  Half  Bushing  Center        instead        of 
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0.375  inch  as  required.  This  condition  Is  shown  in  Fig.  5. 
After  this  report  had  been  made  by  the  inspection  depart- 
ment, we  carefully  repeated  the  entire  operation,  checking 
all  of  the  movements;  and  we  even  went  so  far  as  to  test 
the  accuracy  of  the  machine.  But  all  of  this  work  was  in 
vain  as  we  still  obtained  the  same  result.  When  we  iinally 
made  a  layout  of  the  Job,  the  source  of  difficulty  became 
evident.  Referring  to  Fig.  6,  it  will  be  seen  that  the  table 
was  raised  through  a  vertical  height  of  0.375  inch,  which 
made    the    offset   on    the    diameter   of   the   bushing    equal    to 

0.375 

=  0.433  inch.     In  order  to  obtain  the  required 

cos  30  degrees 

result,  it  was  necessary  to  raise  the  table  through  a  vertical 

height  of  0.375  X  cos  30  degrees  =  0.375  X  0.866  =  0.325  inch. 

Detroit,  Mich.  L.  C.  Haff.neb 
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CHUCKING   RING  AND  JAW  EXTENSION 

FOR  TURNING  PISTONS 
It  is  my  purpose  to  describe  the  method  we  have  adopted 
for  turning  pistons,  which  has  resulted  in  a  considerable  sav- 
ing of  time.  A  chucking  ring  is  cast  on  the  piston,  so  that 
only  one  accurate  setting  of  the  work  is  necessary;  and  jaw 
extensions  are  prov'ided  to  avoid  the  possibility  of  side  cut- 
ting tools  damaging  the  chuck-Jaws.  Referring  to  the  illus- 
tration it  will  be  seen  that  the  chucking  ring  A  is  cast  on 
the  under  side  of  the  piston  at  a  distance  of  about  1  inch 
from  the  outer  edge,  leaving  ample  room  for  the  piston  to 
rest  on  top  of  the  Jaw  extension.  It  will  be  best  to  make  the 
chucking  ring  about  %  inch  high  to  afford  sufficient  bearing 
for  the  chuck;  and 
the  ring  should  be 
from  5/16  to  3/8 
inch  in  thickness 
at  the  base  to  pro- 
vide the  necessary 
strength.  The  Jaw 
extensions  B  are 
made  of  tool  steel, 
and  hardened  to  pre- 
vent being  damaged. 
Extra  screws  C  must 


Fig.  2.     PliLner  Fixture  used  for  machiuiiig 

also  be  made  as  the  regular  screws  will  be  found  too  short 
for  use  when  these  extension  jaws  are  employed. 

With  the  aid  of  the  extension  on  each  jaw  and  the  chucking 
ring  on  the  piston,  the  workman  can  machine  the  entire 
height  of  the  piston  without  having  to  turn  it  over  in  the 
chuck  and  spend  time  in  truing  the  work  up  a  second  time. 
The  possibility  of  completely  finishing  the  turning  and  ring- 
grooves  without  resetting  saves  a  considerable  amount  of 
time;  and  when  the  piston  is  ready  to  be  turned  over  it  does 
not  have  to  be  accurately  trued  up  for  the  final  operation. 
The  chucking  ring  can  be  turned  off  or  chipped  off  after 
which  the  piston  is  machined.  This  method  is  employed  by 
a  well-known  firm  of  steam  pump  manufacturers. 

Battle  Creek,  Mich.  He.nhy   Dorex 


Fig.  1.     Arrangement  of  Recoil  Cylinder  showing  Piston  in  Firing  Position 

MACHINING   RECOIL   CYLINDERS   FOR 

BIG  GUNS 
Modern  field  artillery  of  large  calibre  produces  such  a 
heavy  recoil  when  fired  that  special  means  must  be  provided 
to  absorb  the  shock.  One  of  the  simplest  devices  employed 
for  this  purpose  consists  of  a  recoil  cylinder  which  is  so 
designed  that  the  gun  can  recoil  somewhat  freely  at  first,  the 
freedom  of  recoil  being  steadily  diminished  until  the  gun  is 
finally  brought  to  rest.  This  result  is  obtained  by  the  use 
of  a  steel  cylinder  and  piston,  the  cylinder  walls  being  pro- 
vided with  throttling  grooves,  as  shown  in  Fig.  1,  which  per- 
mit the  oil  in  the  cylinder  to  by-pass  the  piston  quite  freely 
at  first,  but  which  automatically  throttle  the  flow  of  the  oil  as 
the  piston  moves  through  the  cylinder.  At  some  point,  either 
before  or  after  the  pisiton  has  passed  the  ends  of  the  grooves, 
the  recoil  of  the  gun  must  be  balanced  by  the  pressure  of 
the  oil  In  the  cylinder,  thus  bringing  the  gun  to  rest. 

The  grooves  in 
these  recoil  cylin- 
ders are  often  three 
in  number,  and  they 
are  equally  dis- 
tributed around  the 
circumference  of  the 
cylinder  at  angles  of 
120  degrees.  Each 
groove  extends  over 
an  angle  of  approxi- 
mately    45     degrees. 


ifartiintri/ 
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Throttling  Grooves  in   Recoil  Cylinders 

The  method  by  which  these  grooves  are  machined  is  quite 
interesting,  and  it  is  the  purpose  of  this  article  to  describe  a 
method  of  handling  this  work  which  has  been  found  very 
satisfactory.  The  cylinder  Is  first  bored  out  and  then  set  up 
on  an  ordinary  planer,  the  work  being  clamped  in  a  fixture 
which  provides  for  its  rotation  about  the  axis  of  the  cylinder. 
A  star  feed  attached  to  a  worm  and  worm-wheel  .1  revolves 
the  fixture  to  provide  the  necessary  rotary  feed.  Thus  the 
work  has  a  reciprocating  motion  provided  by  the  planer  table 
and  a  rotary  feed  motion.  The  tool  B  is  carried  In  a  long 
cast  steel  bar  C  which  is  attached  to  the  planer  head  as  shown 
in  Fig.  2,  the  cam  and  roller  arrangement  providing  the  re- 
quired vertical  movement  of  the  tool.  The  pivot  D  which 
supports  the  tool  bar  is  carried  by  a  bracket  bolted  to  the 
tool  head  on  the  cross-rail  of  the  planer,  and  the  form  or  cam 
E.  which  is  a  reverse  duplicate  of  the  required  groove,  is 
bolted  to  the  planer  table.  The  bar  C  in  which  the  tool  Is 
carried  is  made  slightly  heavier  at  the  roller-end  than  it  Is 
at  the  tool-end,  this  is  done  for  the  purpose  of  keeping  the 
roller  constantly  in  contact  with  the  cam.  The  way  in  which 
the  desired  form  for  the  work  is  obtained  will  be  seen  by 
roforring  to  the  illustration,  shown  In  Fig.  2,  without  re- 
quiring any  further  description. 

The  tool  bar  Is  lowered  by  means  of  the  screw  feed  pro- 
vided on  the  planer,  until  a  sufficient  depth  of  cut  has  been 
obtained:  then  the  automatic  feed  Is  thrown  in  and  the 
cylinder  revolves  through  the  proscribed  angle  of  45  degrees, 
which  provides  for  planning  the  groove  to  the  required  width. 
The  cylinder  Is  then  set  back  to  Its  original  position  by 
operating  the  food  worm  by  hand,  after  which  the  tool  Is 
lowered  to  the  proper  depth  for  taking  another  cut,  this  opera- 
tion bclug  repented  until  the  groove  has  been  machined  to 
I  he  riMjulrod  depth.  The  other  two  grooves  In  the  cylinder  are 
then  machined  In  exactly  the  same  mnnnor.    A  slot  machined 
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Diagrams   ehowing  Method   of   measurine  Pitch  Diameter   of 
SO-degree    Threads 

at  the  tool-end  of  the  bar  C  provides  a  permanent  place  in 
■which  a  gage  can  be  quickly  attached  for  use  in  governing 
the  exact  setting  of  the  tool  point  after  the  tool  has  been  re- 
moved for  grinding.  In  this  way  very  little  time  is  lost  in 
re-setting  the  tool. 

Cambridge,  Mass.  H.  B.  McDebmid 


HIGH-SPEED   STEEL   TOOLS 

It  is  surprising  to  note  how  many  shops  are  using  reamers 
on  very  fine  work,  which  are  fitted  with  high-speed  steel 
blades.  A  reamer  need  not  have  very  much  clearance  and, 
therefore,  the  cutting  edge  can  be  well  supported,  which 
makes  it  possible  for  high-speed  steel  blades  to  be  success- 
fully used  under  such  circumstances.  Some  engineers  and 
superintendents  have  such  faith  in  high-speed  steel  for  all- 
around  work  that  they  specify  its  use  for  broaches.  It  is 
difficult  to  see  how  a  broach  could  be  operated  in  a  manner 
to  require  it  to  be  made  of  high-speed  steel.  A  good  grade  of 
carbon  steel  will  maintain  a  good  cutting  edge  for  a  con- 
siderably longer  time  when  working  under  the  conditions 
which  exist  in  broaching;  and  it  is  also  easier  to  machine, 
less  likely  to  be  distorted  in  hardening  and  tempering,  and 
thus  a  more  economical  material. 

Boston,  Mass.  C.  W.  Thayer 


PITCH  DIAMETER  OF  90-DEGREE  THREADS 

In  certain  lines  of  telephone  work  screw  threads  of  90- 
degree  angle,  of  the  form  shown  in  the  accompanying  illus- 
tration, are  found  to  give  more  satisfactory  results  than  any 
other  type  of  thread  which  has  been  tried.  The  writer  has 
recently    been    conducting    experiments    with    screws    of   this 

kind    and    with    the  

taps  used  for  ma- 
chining the  holes 
which  they  enter.  In 
this  connection  it 
was  necessary  to  ob- 
tain the  pitch  di- 
ameter of  a  number 
of  different  taps  of 
this  form.  None  of 
the  handbooks  or 
other  sources  of  in- 
formation gave  a 
formula  for  this  pur- 
pose and  the  writer 
finally  developed  the 
one  here  given.  As 
it  is  quite  possible 
that  these  taps  will  ^^*'"^  Attachmont 

come  into  more  or  less  general  use,  it  is  presented  in  the 
hope  that  it  may  prove  of  value  to  other  readers  of  Ma- 
chinery. 

At  the  left  of  the  illustration,  is  shown  a  cross-sectional 
view  of  the  tap  with  wires  of  diameter  A  in  place,  a  microm- 
eter being  used  to  measure  the  distance  X  over  the  outside  of 
these  wires.  At  the  right  is  an  enlarged  view  of  one  of  the 
wires.  Referring  to  this  illustration: 
Let  AT  ^  number  of  threads; 
1 

P  =  pitch  =  ■ ■ ; 

threads  per  inch 
pitch 

d  =  depth  of  thread  = ; 

2 
D  =  diameter  over  tops  of  threads; 
Di  =  root  diameter  ^  D  —  2d; 
A  =  diameter  of  wire; 
X  =  distance  over  outside  of  wires. 
It  will  be  evident  from  the  illustration  that  %  A  equals 
the  part  of  each  wire  which  extends  above  the  threads.    Then, 
A 

—  X  1.4142  equals  the  distance  from  the  center  of  wire  to 
2 

root  of  thread;  hence,  the  required  distance  X  which  is  meas- 
ured over  the  outside  of  the  wires  with  a  micrometer,  is: 
X  =  D,  +  A  +  1.4142  A. 
Knowing  this  distance,  the  pitch   diameter  of  the  thread 
1.4142  A 

is  obtained  by  subtracting  A  -| from  X.     Presented 

2 
in  the  form  of  a  formula  this  will  read : 

1.4142  A 
Pitch   diameter  =  X  —  A . 

Montreal,  Canada 


RADIUS  ATTACHMENT  FOR  THE  SHAPER 

The  illustration  presented  in  this  connection  shows  a  radius 
attachment  fastened  to  a  shaper  head,  and  the  same  attach- 
ment can  be  used  on  the  planer.  It  was  designed  for  use  in 
cutting  the  required  profile  on  the  work  A,  which  is  made  of 

tool     steel     and     i-. 


inch  in  thickness.  A 
number  of  these 
pieces  are  set  up  in 
the  vise  and  the  tool 
is  guided  by  the 
master  form  B.  A 
hardened  bushing 
carried  on  the  stud 
C  runs  in  this  form, 
the  stud  on  which 
the  bushing  is  car- 
ried being  screwed 
into  the  slide  D 
which  carries  the 
tool.  A  master  form 
of  any  shape  could 
be  used  on  the  same 
for  Use  on  Shaper  attachment     to     ma- 

chine similar  work  of  various  shapes.  The  slide  D  works 
freely  in  the  slide  E  which  is  moved  along  the  small  cross- 
head  by  means  of  a  screw,  as  shown  in  the  illustration.  The 
whole  attachment  can  be  secured  to  the  shaper  by  merely 
tightening  three  screws. 
Philadelphia,  Pa.  Peteb  Siebold 


MAKING  A  SPIRAL  CONVEYOR 
The  following  description  of  a  method  of  making  a  spiral 
conveyor  will  perhaps  interest  readers  of  Machinery.  As 
there  were  only  two  conveyors  to  be  made,  a  very  simple  and 
inexpensive  method  had  to  be  adopted.  The  spiral,  a  small 
part  of  which  is  shown  in  Fig.  2,  was  to  be  used  for  con- 
veying lime,  and  was  formed  of  1%  by  3/16  inch  mild  steel; 


Hercui-es  Smart 


1012 


MACHINERY 


August,  1915 


Fig.    2.     Method    of    determuiing    Bequired    Size    of    Uandrel 


the  pitch  was  3V2  inches,  the  length  10  feet,  and  it  was 
mounted  on  a  2-inch  shaft.  It  was  decided  to  make  the 
spiral  by  winding  the  bar  of  steel  edgewise  around  a  shaft  of 
suitable  diameter,  as  shown  in  Pig.  1.  As  the  inside  diameter 
of  a  spiral  decreases  when  it  is  opened  out,  a  shaft  larger 
than  2  inches  in  diameter  had  to  be  used.  The  method  of 
finding  the  size  of  this  shaft  is  explained  in  Fig.  2. 

The  inside  of  the  spiral  was  developed,  forming  an  ellipse, 
the  circumference  of  which  was  measured,  and  the  diameter 
corresponding  to  It  is  the  size  of  the  shaft  required.  This 
was  found  to  be  about  2%  inches.  A  2-inch  shaft  was  then 
procured  and  the  close-wound  spiral  placed  upon  it.  This 
was  then  placed  in  the  fire  and  heated.  On  being  taken  out, 
a  portion  of  the  spiral  was  opened  out  to  the  correct  pitch. 
This  operation  was  continued  until  the  length  was  finished. 

Cbristchurch,  New  Zealand.  J.  H.  Clabke 


MACHINING   BUSHINGS   ON  THE 
DRILL   PRESS 

An  economical  method  of  machining  bushings  on  the  drill 
press  Is  illustrated  in  Fig.  1,  and  the  bushings  to  be  ma- 
chined are  shown  in  detail  in  Figs.  2  and  3.  In  handling 
this  work,  it  is  necessary  to  keep  within  a  limit  of  0.002  inch 
on  both  the  diameter  and  length.  The  castings  are  first  held 
In  a  quick-acting  vise  and  reamed  with  a  combination  rough- 
ing and  finishing  reamer,  the  vise  being  held  from  turning 
or  lifting,  but  free  to  line  itself  with  the  reamer.  One 
motion  of  the  lever  releases  the  work  and  the  reverse  motion 
clamps  the  next  casting  so  that  very  little  of  the  operator's 
time  is  required  for  setting  up  the  work  or  removing  the 
finished  product. 

The  second  and  third  spindles  of  the  machine  are  fitted 
with  expanding  chucks  which  hold  the  bushings  by  the  reamed 
hole  80  that  they  may  be  turned  by  feeding  them  past  a  high- 


1 

speed  steel  tool  which  is  carried  in  a  special  holder.  The 
automatic  feed  is  tripped  just  before  the  bushing  strikes  the 
stationary  counterboring  tools,  which  will  be  seen  in  Fig.  1 
directly  beneath  the  second  and  third  spindles.  Hand  feed 
is  used  for  the  facing  operation  and  a  positive  stop  is  em- 
ployed to  govern  the  depth  of  cut.  The  bushing  from  the 
second  spindle,  which  has  from  0.012  to  0.018  inch  left  for 
the  finishing  operation,  is  placed  on  the  chuck  in  the  third 
spindle,  where  it  is  turned  to  size  and  the  opposite  end  faced 
in  the  same  man- 
ner that  was  em- 
ployed under  spin- 
dle Xo.  2.  With  a 
comparatively  un- 
skilled operator, 
this  method  en- 
abled twenty-five  of 
the  smaller  bush- 
ings shown  in  Fig. 
2  to  be  machined 
per  hour.  The 
bushings  are  made 
of  a  hard  and  tough 
grade  of  bronze, 
which  is  very  hard 
on  the  tools.  The 
rate  of  production 
on  the  larger  size  of  bushing  shown  in  Fig.  3  is  fifteen  per 
hour. 
Northampton,  Mass. 
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DRILLING   A  DEEP   HOLE 

We  were  recently  called  upon  to  manufacture  50,000  brass 
.studs  which  were  turned  from  a  %-inch  square  bar,  with  a 
short  section  of  the  original  square  bar  left  at  the  center  of 
the  finished  stud.     There  was  one  operation  that  could  not 

be       conveniently 

done  on  the  auto- 
matic screw  ma- 
chine, i.  e.,  the 
drilling  of  the 
7/64  inch  hole  to 
a  depth  of  2% 
inches.  For  this 
purpose  we  de- 
signed a  special 
fixture  which  it 
is  the  purpose  of 
this  article  to  il- 
lustrate and  de- 
scribe. 

We  decided  to 
do  the  work  on  a 
Greenfield  speed 
lathe.  It  will  be 
romombered  that  this  t}T)e  of  lathe  is  provided  with  both 
wheel  and  lever  feed  for  the  tailstock,  and  for  handling  the 
present  work  the  tailstock  spindle  was  removed  and  re- 
placed by  a  special  spindle  which  is  shown  at  A  in  the  cross 
sectional  view.  Fig.  2.  Referring  to  this  Illustration  It  will 
be  seen  that  the  spindle  is  provided  with  a  threaded  nose  onto 
which  the  bracket  B  is  screwed.  The  spindle  was  bored  out 
to  such  a  size  that  the  work  holder  C  Is  a  sliding  fit  In  the 
spindle,  the  movement  of  the  work  holder  being  accomplished 
by  means  of  the  lever  D  which  Is  pivoted  on  to  the  bracket  B. 
The  quadrant  E  Is  provided  with  teeth  for  the  purpose  of 
locking  llip  lever  In  the  closed  position. 

One  of  the  studs  to  bo  drilled  Is  shown  In  position  at  F  in 
the  work  holder.  It  Is  accurately  centered  between  the 
tapered  drill  bushing  O  at  one  end  of  the  work  holder  and 
the  tapered  end  of  the  rod  H  at  the  opposite  end  of  the  holder. 
The  drill  bushing  Is  pressed  Into  the  end  of  the  work  holder; 
and  the  design  of  the  work  holder  and  the  manner  In  which 
the  rod  //  Is  threaded  Into  the  tailstock  screw  are  all  clearly 
shown  In  Fig.  2.    In  setting  up  a  piece  of  work  In  the  fixture, 
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Fi^.    2.     Deep   Hole   Drill   Jig   used    on    Machijie    shown   in   Tig.    1 

the  rod  H  is  held  stationary  by  its  threaded  connection  with 
the  tailstock  screw,  and  a  movement  of  the  lever  D  releases 
or  re-centers  the  work  by  sliding  the  work  holder  C  in  the 
spindle  A,  the  work  holder  being  prevented  from  turning  by 
means  of  a  clamp  J  which  engages  the  square  which  is  left 
at  the  center  of  the  stud. 

The  drills  used  for  this  operation  were  of  exceptional  length 
and  made  with  an  increase  in  the  angle  of  twist.  They  were 
held  in  the  lathe  spindle  and  the  work  was  fed  up  to  the 
drill  by  means  of  the  tailstock  lever.  The  use  of  this  lever 
feed  made  possible  the  quick  return  of  the  work,  which 
enabled  the  work  to  be  rapidly  backed  off.  This  was  an 
advantage  as  it  was  necessary  to  back  off  the  work  several 
times  in  drilling  each  hole  in  order  to  clear  the  chips  from 
the  drill  to  prevent  it's  breaking.  The  average  rate  of  pro- 
duction obtained  with  this  fixture  was  one  piece  per  minute, 
the  time  required  for  setting  the  work  up  in  the  fixture  being 
not  over  three  seconds.  As  this  rate  could  be  steadily  main- 
tained, and  as  perfect  alignment  was  secured,  this  fixture 
and  method  of  handling  the  work  were  considered  very 
satisfactory. 

Middletown,  N.  Y.  Donald  A.  Hampson 


UNIVERSAL   TOOLMAKERS'   DRILL   JIG 

The  accompanying  illustrations  show  a  handy  form  of  tool- 
maker's  universal  drill  jig  which  is  used  for  accurately  locat- 
ing and  drilling  holes  in  jigs,  dies  and  templets.  Referring 
to  Fig.  1,  which  shows  a  detail  view  of  the  tool,  it  will  be 
seen  to  consist  of  a  hardened  and  ground  block  A,  four  slid- 
ing pins  B,  a  set  of  removable  bushings  C  and  eight  headless 
set-screws.  The  bushings  G  are  made  up  with  various  sized 
holes  to  provide  for  guiding  different  sizes  of  drills.  Small 
slugs  of  brass  or  copper  are  used  between  the  set-screws  and 
the  pins  B  so  that  adjusting  the  screws  will  not  tend  to  move 
the  position  of  the  pins. 

To  explain  the  use  of  this  jig  we  will  assume  that  we  have 
a  die-block  to  lay  out,  in  which  there  are  a  number  of  holes 
that  must  be  accurately  located,  drilled  and  reamed.  After 
the  block  has  been  planed  up  perfectly  square,  parallels  are 
clamped  to  the  edges  so  that  they  overhang  in  the  manner 
shown  in  Fig.  2,  allowing  the  pins  B  to  engage  with  these 


parallels  when  the  jig  is  laid  flat  against  the  die-block.  The 
bushing  G  is  located  at  a  known  distance  from  the  edges  of 
the  jig,  and  by  setting  the  pins  B  in  the  required  position  by 
means  of  a  micrometer  or  micrometer  depth  gage,  the  bush- 
ing is  located  in  position  for  drilling  the  hole  in  the  die- 
block.  For  this  purpose  the  jig  is  clamped  to  the  die-block 
with  a  pair  of  parallel  clamps,  after  which  the  hole  is 
spotted,  drilled  and  reamed  in  the  usual  way.  It  will,  of 
course,  be  evident  that  any  number  of  holes  that  come  with- 
in the  range  of  the  jig  can  be  located  on  the  die^block  in  the 
same  way.  The  usefulness  of  this  tool  will  be  apparent  to 
any  toolmaker,  and  many  uses  will  be  found  for  it  that  may 
not  be  seen  at  the  first  glance.  One  such  purpose  consists 
in  using  the  block  A  which  is  perfectly  square  to  clamp  small 
pieces  of  work  on  preparatory  to  holding  them  on  the  mag- 
netic chuck  of  a  surface  grinder. 
Newark,  N.  J.  Donald  Bakee 


ORIGIN   OF   FORM   GRINDING 

Referring  to  the  article,  "Form  Grinding,"  in  the  July 
number,  I  wish  to  make  a  correction  in  the  statement  regard- 
ing the  development  of  form  grinding. 

It  is  true  that  comparatively  little  is  known  as  to  the  origin 
of  the  use  of  the  form  grinding  wheel  for  producing  irregular 
or  straight  shaped  surfaces.  However,  it  is  also  true  that  the 
Norton  Grinding  Co.  was  recommending  the  form  grinding 
process,  using  the  wide  wheel  and  a  straight-in  cut,  fourteen 
years  ago.  Visitors  from  other  plants  were  then  spending 
time  in  the  Norton  Grinding  Co.'s  factory,  investigating  the 
grinding  problem  and  receiving  help.  We  were  then  recom- 
mending and  suggesting  to  these  visitors — among  them  a 
representative  from  the  Singer  Sewing  Machine  Co. — the 
straight-in  cut  or  form  grinding  process,  using  a  wide  faced 
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Fig,    1.     Toolmakers'    Universal   Drill   Jig 


Fig.   2.     Method  of  using  Universal  Drill  Jig  shown  in  Fig.   1 

wheel.  Charles  H.  Norton  was  advocating  this  very  same 
process  twenty-five  years  ago,  but  could  not  then  get  the  users 
of  grinding  machines  to  even  consider  his  suggestion.  His 
plan  was  looked  upon  as  being  impractical  and  impossible. 
According  to  tradition  it  was  not  possible  to  get  properly  fin- 
ished and  accurate  work  wTien  using  a  wide-faced  wheel.  It 
was  believed  that  the  work  would  not  be  straight  and  would 
not  be  round  unless  the  wheel  or  the  work  were  traversed. 
Even  after  repeated  demonstrations  of  the  possibilities  of 
correctly  finishing  work  to  size  had  been  made,  it  was  still 
believed  to  be  impossible  to  do  this  repeatedly,  piece  after 
piece,  but  the  developments  of  today  and  the  possibilities  in 
form  grinding  have  proved  the  tradition  to  be  wrong. 

The  first  commercial  application  of  form  grinding  in  manu- 
facturing was  as  stated  in  your  article,  the  multiple-throw 
crankshafts  for  automobile  engines. 

Worcester,  Mass.  H.  W.  Dunbar, 

Norton  Grinding  Co. 
»     *     » 

The  temperature  of  oil  baths  for  drawing  the  tempers  of 
tools  should  be  indicated  by  a  thermometer  raUier  than  by 
a  pyrometer,  because  most  pyrometers  are  subject  to  con- 
siderable error  at  temperatures  below  800  degrees  F.  Ther- 
mometers are  simpler  and  not  so  likely  to  get  out  of  order. 
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INGENIOUS    MEANS    AND    SHORT    CUTS    FOR    SAVING     LABOR    AND    MATERIALS 


USE  OF  RUBBER  ON  DRAFTING  TOOLS 

Where  one  triangle  is  used  to  guide  a  second  triangle  in 
drawing  section  lines,  etc.,  trouble  is  sometimes  experienced 
through  the  triangle  slipping.  This  difficulty  can  be  easily 
overcome  by  sticking  three  small  circular  disks  made  of 
dentist's  "dam  rubber"  to  the  under  side  of  one  ot  the  tri- 


angles. Shellac,  varnish  or  good  mucilage  will  be  found 
satisfactory  for  sticking  the  disks  in  place. 

It  used  to  be  the  custom  for  every  draftsman  to  have  a  few 
horn  centers  in  his  instrument  case.  These  were  made  of 
glass,  mica  or  horn,  and  had  two  lines  scribed  on  them  at 
right  angles.  The  transparent  center  was  held  in  a  metal 
frame  on  the  under  side  of  which  there  were  three  or  more 
short  needle  points  to  hold  the  center  in  place  over  the  point 
from  which  it  was  desired  to  draw  one  or  more  circles  or 
arcs.  The  point  of  the  compass  rested  on  the  horn  center, 
thus  protecting  the  drawing  from  damage.  These  centers 
were  expensive  and  the  writer  has  found  that  a  very  satis- 
factory substitute  can  be  made  from  a  piece  of  clear  mica  1 
by  3  inches  in  size,  which  has  cross  lines  scribed  near  one 
end  and  a  disk  of  dentist's  dam  rubber  about  %  inch  in 
diameter  on  the  under  side  at  the  other  end  to  prevent  the 
center  from  slipping. 

Birmingham,  Ala.  F.  W.  Salmon 


CENTERING   SHAFTS 

In  an  automobile-axle  plant,  where  there  are  large  numbers 
of  shafts  to  center  at  both  ends,  the  method  described  in 
the  following  Is  used.  The  shafts  come  to  the  lathe  from  a 
screw  machine  with  both  ends  turned  for  grinding,  but  owing 
to  the  heavy  feed  the  shafts  run  out  too  much  to  be  centered 
while  turning.  On  the  centering  lathe  a  bell  center  A  Is  pro- 
vided to  at  the  lathe  spindle  B.  The  taper  In  the  bell  center 
where  the  shaft  enters  Is  %  Inch  In  diameter  at  the  small 
end  and  2%  Inches  at  the  large  end.  the  depth  of  the  socket 
bring  214  inches.  This  bell  center  will  drive  ail  sizes  of 
shafts  from  %  Inch  up  to  2  Inches  In  diameter. 

The  shaft  C  to  be  centered  Is  inserted  in  the  bell  center  A 
and  steadyrest  D  while  the  lathe  Is  running,  but  the  shaft 
does  not  start  to  revolve  until  the  center  drill  E  Is  fed  up 
against  It.     The  pressure  exerted  by  the  center  drill  causes 


the  taper  in  the  bell  center  to  grip  the  shaft  and  start  It 
revolving.  The  center  drill  cuts  as  long  as  the  pressure  Is 
applied,  and  when  the  drill  is  withdrawn  from  the  work  the 
shaft  stops,  ready  to  be  removed  from  the  lathe.  It  Is  not 
necessary  to  use  the  top  leaf  of  the  steadyrest  in  this  work, 
but  If  centering  cold-rolled  shafting,  which  is  required  to  run 
within  0.002  inch  of  accurate,  it  will  be  necessary  to  use 
the  top  leaf  of  the  rest.  The  shafts  which  are  regularly 
centered  by  this  method  are  l'/4  inch  in  diameter  by  34i^ 
inches  long  and  will  run  within  0.006  inch  of  true.  This 
operation  can  be  completed  on  both  ends  of  the  shaft  in  45 
seconds,  which  means  centering  800  shafts  per  day.  The 
writer  has  seen  an  expert  operator  center  a  shaft  in  28 
seconds. 

Flint,  Mich.  C.  E.  Hendricks 


DRILL   HOLDER 

A  holder  for  drills  and  similar  tools  must  meet  the  fol- 
lowing conditions  in  order  to  be  satisfactory.  First,  It  must 
be  easy  to  inspect  all  of  the  drills  if  several  are  held  in  the 
same  compartment.  Second,  it  must  be  easy  to  pick  out  either 
one  or  all  of  the  drills  held  in  a  given  compartment.  Third, 
the  drills  should  lie  straight  in  the  holder.  Fourth,  it  must 
be  easy  to  pick  up  the  drills.  Drills  are  returned  to  the  tool- 
room more  or  less  greasy  and  as  a  result,  they  are  likely  to 
accumulate  dust  and  dirt  as  well  as  to  cause  any  wood  with 
which  they  come  in  contact  to  become  soaked  with  oil.    Bear- 
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Drill  Holder  made  of  Tinned  Sheet  MoUl 

Ing  these  facts  in  mind.  Iff  addition  to  the  detailed  require- 
ments which  have  already  been  outlined,  the  drill  holder 
shown  in  the  accompanying  Illustration  was  designed,  if  the 
term  "designing"  can  properly  be  applied  to  the  making  of 
such  a  simple  thing  as  a  drill  holder. 

The  shelf  on  which  these  drill  holders  are  placed  should 
slope  forward  in  order  that  a  clear  view  of  the  drills  may  be 
obtained;  and  a  wide  shelf  containing  several  rows  of  holders 
can  be  used,  or  a  single  row  of  holders  may  be  placed  on  a 
narrow  shelf,  according  to  the  requirements  of  different  tool- 
rooms. In  connection  with  the  accompanying  illustration, 
it  should  be  observed  that  the  length  of  the  holder  does  not 
necessarily  have  to  be  equal  to  the  length  of  the  drills.  The 
holders  are  made  of  tinned  sheet  metal  and  each  alternate 
section  has  turned  over  edges  which  are  bent  up  tight  over 
the  edges  of  the  Intermediate  sections.  The  Joints  can  be 
holderod  If  It  is  desired  to  make  a  smoother  or  more 
permanent  connection  than  It  Is  possible  to  obtain  by  sim- 
ply tightening  the  Joint  In  a  vise.  The  holders  are  fastened 
to  the  shelf  by  means  of  nnlls  In  the  bottoms  of  the  sections, 
one  nail  to  a  section  being  suBrtclent.  A  convenient  method 
of  forming  the  sections  Is  to  bend  them  over  a  piece  of  Iron 
pipe  of  suitable  size,  if  a  machine  for  this  purpose  Is  not 
available. 

Stockholm,  Sweden.  Ralph  S.  Forsstedt 
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QUESTIONS    ON    PRACTICAL    SUBJECTS    OF    GENERAL    INTEREST 


BABBITT  FOR  SUB-PRESS   SLIDES 

H.,  M.  Oo. — Can  you  tell  us  what  is  the  best  kind  of  babbitt 
metal  to  use  in  sub-presses  where  the  plunger  slides  up  and 
down? 

Answered  by  Sloan  &  Chase  Mf^.  Co.,  Ltd..  Newark.  N,  J. 

A. — We  use  babbitt  for  lining  sub-press  slides  of  the  fol- 
lowing constituents:  lead,  66  per  cent;  antimony,  18  per  cent; 
tin,  16  per  cent. 


POINTS  ON  MAKING  AND  USING  THREADING 
CHASERS 

H.  R.  N. — There  are  three  general  classes  of  threading 
chasers;  namely,  hand  chasers,  threading  tool  or  fixed  chasers 
of  the  type  that  is  used  like  a  lathe  tool,  and  die  chasers. 

1.  For  what  purpose  are  hand  chasers  and  threading-tool 
chasers  generally  used? 

2.  What  are  the  preferable  forms  of  threading-tool  chasers 
and  the  advantages  of  this  type  of  threading  tool? 

3.  What  form  of  hob  should  be  used  for  cutting  hand 
chasers  and  threading-tool  chasers? 

4.  What  form  of  hob  should  be  used  for  cutting  the  teeth 
of  die  chasers  and  what  should  be  the  relation  between  the 
size  of  the  hob  and  the  nominal  size  of  the  die? 

Ans\pered  bj'  A 

1.  Hand  chasers  are  used  especially  in  connection  with 
brass  work,  for  slightly  reducing  the  size  of  a  thread  which 
has  been  cut  either  by  a  die  or  a  threading  tool.  Hand  chasers 
are  also  employed  for  truing  up  battered  threads  in  repair 
work,  and  for  similar  purposes.  For  instance,  if  a  thread 
needs  to  be  slightly  reduced  in  size  or  is  battered,  the  defect 
can  be  quickly  remedied,  without  gearing  up  a  lathe  for 
thread  cutting,  by  the  application  of  a  hand  chaser.  The  cut- 
ting end  of  the  chaser,  when  in  use,  should  be  supported  by 
a  rest  extending  parallel  with  the  thread,  and  at  such  a  height 
as  to  locate  the  cutting  face  of  the  chaser  at  about  the  center 
of  the  work.  Hand  chasers  have  been  used  to  a  limited  ex- 
tent for  cutting  new  threads,  although  such  a  thread  Is  likely 
to  be  quite  inaccurate,  especially  as  to  lead,  and  considerable 
experience  Is  required  in  doing  this  work. 

The  threading- 
tool  type  of  chaser 
is  used  quite  ex- 
tensively for  rough- 
ing out  threaded 
parts  which  have 
to  be  finished  ac- 
curately afterward 
and  which  cannot 
be    produced    with 


Fig,    1.     Threading-tool   Chaser   is   chamfered   as 

indicated  hy  Dotted  Lines  for  cuttingr  Riffht- 

and  Left-hand  Threads 


sufficient  accuracy  or  with  the  same  degree  of  finish  by  the 
use  of  threading  dies.  It  is  common  practice  after  roughing 
out  work  of  this  class  with  a  threading  chaser  to  finish  it 
with  a  regular  single-point  threading  tool.  As  the  carriage  to 
which  the  chaser  is  attached  is  actuated  by  a  lead-screw,  this 
insures  a  thread  of  accurate  lead  (assuming  that  the  lead- 
screw  is  correct),  and  makes  it  possible  to  reduce  the  thread 
much  closer  to  the  finished  size  in  the  roughing  operation 
than  would  be  the  case  if  a  die  were  used  for  roughing;  con- 
sequently, only  a  slight  amount  of  stock  needs  to  be  left  for 
the  finishing  operation.  Threading-tool  chasers  are  also  used 
quite  extensively  for  finishing  threads  completely  and  they 
produce  threads  which  are  accurate  enough  for  most  threaded 
work,  excepting  such  work  as  taps,  thread  gages,  etc.  When 
chasers  of  this  type  are  not  ground  in  the  thread,  after  hard- 
ening, they  cannot  he  used  for  extremely  accurate  work  be- 
cause the  pitch  "error  caused  by  the  hardening  of  the  chaser 
naturally  affects  the  accuracy  of  the  work  being  threaded. 

2.  A  form  of  chaser  for  cutting  U.  S.  standard  threads, 
which  has  been  used  successfully,  is  shown  at  A  in  Fig.  2.  As 
will  be  seen,  the  points  of  the  teeth  have  flats  corresponding 
in  width  to  the  pitch  of  the  thread,  but  the  bottoms  of  the 
grooves  extend  to  a  sharp  V.  This  sharp  V-shape  is  intended 
to  provide  clearance  in  order  to  prevent  roughing  or  tearing 


of  the  thread  when  it  is  being  cut.  Thus,  when  using  this 
form  of  chaser,  the  part  to  be  threaded  is  turned  to  the  cor- 
rect outside  diameter  so  that  the  top  of  the  thread  is  not 
finished  by  the  chaser;  in  this  way,  a  smooth  thread  Is  ob- 
tained. To  prevent  any  roughness  when  cutting  a  V-thread, 
the  method  illustrated  at  B,  Fig.  2,  would  be  employed.  As 
will  be  seen,  the  chaser  used  has  twice  the  pitch  of  the 
thread  to  be  cut;  that  Is,  for  cutting  eight  threads  per  inch 
a  chaser  having  four  threads  per  inch  would  be  used  so  that 
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Fig.    2.     Threading-tool   Chasers  for  U.   S.   Standard   and  V-threads 

the  teeth  engage  every  alternate  thread  on  the  work.  As 
will  be  understood,  the  lathe  is  geared  for  the  lead  of  the 
thread  to  be  cut.  This  same  method  can  also  be  employed 
for  cutting  U.  S.  standard  threads,  but  evidently  the  flats  at 
the  points  of  the  chaser  teeth  must  correspond  to  the  pitch 
of  the  thread  to  be  cut,  which  necessitates  making  a  special 
chaser,  inasmuch  as  this  width  is  less  than  It  should  be  for 
the  pitch  of  the  chaser  itself.  As  the  illustration  Indicates, 
these  chasers  are  of  the  inserted  type,  being  held  in  a  special 
tool-holder. 

A  threading-tool  chaser  can  be  used  for  cutting  either  a 
right-hand  or  left-hand  thread,  the  teeth  being  chamfered  as 
indicated  by  line  a-a  Fig.  1)  for  a  right-hand  thread,  and  as 
at  &-6  for  a  left-hand  thread.  Sometimes  these  chasers  are 
chamfered  on  both  sides  so  that  they  can  be  used  for  cutting 
both  right-hand  and  left-hand  threads.  A  constant  clearance 
angle  of  15  degrees  will  be  great  enough  to  take  care  of  the 
spiral  angle  of  the  thread  for  most  work,  but  It  Is  not  so 
great  as  to  appreciably  weaken  the  cutting  edges  of  the 
chaser.  For  the  particular  class  of  work  mentioned  In  the 
foregoing,  the  threading-tool  chaser  is  superior  to  a  single- 
point  tool  simply  because  it  has  a  number  of  cutting  points, 
which  enables  the  threading  operation  to  be  done  much  more 
quickly. 

3.  The  hobs  commonly  used  for  cutting  the  teeth  of  hand 
and  threading-tool  chasers  have  annular  teeth  which  instead 
of  being  helical  are  at  right  angles  to  the  axis  of  the  hob. 
The  method  of  forming  the  chaser  teeth  is  indicated  by  the 
diagram  Fig.  3.  The  chaser  C  Is  held  at  the  required  clear- 
ance angle  of  15  degrees,  and  the  teeth  are  cut  by  feeding  the 
hob  H,  or  what  Is  practically  a  milling  cutter,  horizontally. 
Evidently,  the  angle  of  the  hob  teeth  must  be  varied  to  com- 
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Fig.    3.     Hobbing    or    HiUing   Teeth    of    Threading-tool    Chassr 
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pensate  for  the  clearance  angle  at  which  the  work  is  held; 
that  is,  if  the  angle  of  the  chaser  teeth  in  plane  a-a  is  to  be 
60  degrees,  the  angle  of  the  hob  teeth  must  be  somewhat 
greater  than  60  degrees.  Assuming  that  the  clearance  angle 
Is  15  degrees,  then  for  a  60-degree  thread  (U.  S.  standard  or 
V-thread)  the  hob  tooth  angle  would  be  61  degrees  44 
minutes;  for  a  Whitworth  standard  thread,  56  degrees  40 
minutes,  and  for  a  British  Association  standard,  49  degrees. 

The  teeth  of  threading  chasers  are  also  milled  in  some 
cases  by  using  a  single  V-shaped  cutter.  This  method  is  usu- 
ally employed  when  a  very  accurate  chaser  is  required.  Inas- 
much as  one  groove  is  milled  at  a  time,  the  distance  from 
one  groove  to  another  and,  consequently,  the  pitch  of  the 
teeth,  can  be  accurately  gaged  by  means  of  the  lead-screw 
on  the  milling  machine;  hence,  as  far  as  the  pitch  of  the 
chaser  teeth  is  concerned,  there  is  only  one  error  to  be  con- 
sidered; namely,  that  produced  by  the  hardening  of  the 
chaser,  assuming  that  the  lead-screw  of  the  machine  is  ac- 
curate. On  the  other  hand,  when  all  the  teeth  are  cut  simul- 
taneously by  a  hob  of  the  type  shown  in  Fig.  3,  a  lead  error 
may  be  introduced  by  the  Inaccuracy  of  the  hob  as  the  result 
of  Its  hardening,  and  this  error  will  be  increased  by  the 
hardening  of  the  chaser.  Moreover,  the  form  of  the  thread 
can  be  made  more  accurate  and  a  better  finish  obtained  when 
using  a  single  cutter.  These  hob  cutters,  however,  are  gener- 
ally used  because  they  enable  the  teeth  of  the  chasers  to  be 
cut  more  rapidly,  and  inasmuch  as  chasers  are  ordinarily 
used  as  roughing  tools  the  hob  produces  results  which  are 
sufficiently  accurate. 

4.  The  hobs  used  for  cutting  the  teeth  of  die  chasers  have 
regular  helical  or  "spiral"  teeth  and  not  annual  teeth  at 
right-angles  to  the  axis,  like  the  hob  previously  referred  to. 
The  exact  methods  of  bobbing  the  teeth  of  die  chasers  vary 
somewhat.  When  chasers  are  being  manufactured  in  a  quan- 
tity they  are  held  in  a  special  fixture  or  head  and  the  teeth 
are  cut  by  a  hob  which  is  given  a  positive  feeding  movement 
by  mans  of  an  accurately  cut  lead-screw,  a  special  machine 
being  used.  A  method  which  has  proved  satisfactory  Is  to 
hob  one  chaser  at  a  time.  For  Instance,  If  there  are  four 
chasers  In  a  set,  chaser  No.  1  Is  bobbed  ftrst,  then  chaser  No. 
2,  and  so  on,  each  succeeding  chaser  being  advanced  in  a  di- 
rection parallel  to  the  cutting  end,  an  amount  equal  to  one- 
fourth  of  the  pitch  of  the  chaser  teeth,  so  that  these  teeth, 
when  the  rhaaera  are  In  position  In  the  die-head,  represent 
sections  of  a  continuous  thread.  I'niformlty  of  size  la  se- 
cured by  gaRlng  each  chaser  from  the  bottom  or  end  opposite 
th>'  cutting  end. 

When  cutting  or  bobbing  die  chaser*  which  nro  held  In 
place  In  a  dlchead,  a  long  tapered  die  tap  (preferably  fluted 
spirally)  Is  a  good  form  to  use  for  roughing  out  the  teeth. 
This  tap  la  then  followed  by  a  hob  (also  preferably  spirally 
fluted)  which  takes  the  flntahing  cut.  Care  should  be  taken 
that  the  number  of  flutes  In  the  tap  Is  not  the  same  as  the 


number  of  chasers  in  the  die,  the  number  erf  fiates  preferably 
being  greater.  The  relation  between  the  diameter  of  the  hob 
and  the  diameter  the  die  is  to  cut,  and  the  method  of  obtain- 
ing relief  for  the  chaser  cutting  edges,  are  very  important 
factors  which  materially  affect  the  catting  qnalities  of  th« 
die.  Evidently,  if  the  hob  is  the  same  size  as  the  die,  the 
chaser  teeth  will  not  have  relief  or  clearance  when  cutting 
a  thread,  assuming  that  the  chasers  are  in  a  central  position 
while  being  bobbed.  However,  if  the  chasers  are  set  slightly 
above  center  (say  about  0.005  inch),  while  being  bobbed,  the 
chaser  teeth  will  have  a  slight  clearance  when  they  are  placed 
in  a  central  position.  This  method  of  obtaining  relief,  which 
is  shown  on  an  exaggerated  scale  by  t&e  diagram  A.  Fig.  4. 
has  proved  very  satisfactory. 

At  times  a  hob  that  is  slightly  smaller  than  the  size  of  the 
die  may  be  used,  the  amount  the  chasers  are  set  above  the 
center,  in  this  case,  being  very  slight  in  order  to  prevent  ex- 
cessive clearance.  When  this  method  is  employed,  however, 
the  cutting  edges  are  somewhat  weakened  because  the  ends 
of  the  chasers  are  bobbed  to  a  smaller  radios  than  the  die 
size  or  the  size  of  the  screws  which  the  die  is  intended  to 
cut.  A  hob  that  is  larger  than  the  size  the  die  is  to  cut 
should  not  be  used,  because  the  amount  the  chasers  would 
have  to  be  set  above  the  center  in  order  to  provide  sufficient 
clearance  and  prevent  a  bearing  and  rubbing  of  the  work  in 
the  center  of  the  chaser  would  be  so  great  as  to  materially 
weaken  the  cutting  edges. 

When  recutting  die  chasers  while  tbey  are  held  in  place  In 
a  die-head,  a  hob  that  is  slightly  smaller  in  diameter  than 
the  size  of  the  die  is  often  used  and  the  chasers  are  set  in  the 
central  or  normal  position  while  the  teeth  are  being  bobbed. 
When  the  chaser  teeth  are  formed  in  this  way  they  have  a 
bearing  on  the  face  and  heel  (as  indicated  by  the  diagram  B. 
Fig.  4)  unless  altered.  In  order  to  obtain  the  required  relief 
or  clearance,  the  heel  of  each  chaser  is  chamfered  into  the 
center  line,  as  indicated  by  the  dotted  lines. 

•  •     • 

MACHINERY  "PUT  HIM  "WISE" 

BY  J.  A.  McQ. 

"Do  you  subscribe  for  M.vciiinery?"  was  the  question  asked 
of  a  draftsman.  His  answer  was,  "No,  neither  do  I  read  it; 
I  cannot  find  anything  in  it  to  interest  or  teach  me." 

Later,  the  same  draftsman  was  called  upon  to  change  a 
machine  to  do  a  special  piece  of  war  material,  and  there 
could  be  no  guesswork  or  experimenting.  The  change  bad 
to  be  completed  In  a  certain  time.  Another  machine  was 
to  be  changed  along  the  same  lines  required  in  the  other, 
but  for  a  special  piece  smaller  in  size.  This  job  was  given 
to  a  young  draftsman  to  work  out.  He  was  a  subscriber  to 
Machinebv,  who  read  and  studied  the  articles  found  therein, 
and  filed  them  away  for  future  reference. 

He  remembered  having  seen  an  attachment  of  the  kind 
required  illustrated  and  described  In  a  recent  number.  It 
was  looked  up  in  a  quiet  way  without  letting  any  other 
person  know  what  he  was  doing,  and  was  studied  and  found 
useful  for  the  purpose  required.  His  machine  was  finished 
within  the  time  allowed,  and  it  is  working  and  giving  good 
satisfaction.  Later,  the  young  draftsman  was  asked  by  the 
other  fellow,  "You  made  a  good  Job  on  that  machine — who 
put  you  wise?"    The  >-oung  man's  answer  was,  "Machisebt." 

•  •     • 

NUTS  FOR  SQUIRRELS,  AND  SQUIRRELS  FOR  NUTS 

A  veracious  correspondent  of  the  y'cwark  Ei'cnlng  \cirj 
writes  that  a  motor  van  belonging  to  a  warehouse  In  Newark, 
while  returning  from  a  trip  to  the  southern  part  of  New 
Jersey,  was  obliged  to  make  a  detour  through  a  field  at  a 
point  near  Flemlngton,  where  repairs  were  being  made  to  the 
road,  and  beriime  so  badly  nilrod  that  the  crow  was  com- 
pelled to  abandon  the  car  for  the  night.  I'pon  returning  in 
the  morning  It  was  found  that  during  the  night  aqulrrels  had 
eaten  all  the  nuts  off  the  machine!  These  squirrels  evidently 
belong  to  a  different  tribe  from  those  retained  In  the  Ford 
service.  According  to  the  truthful  proas  agent,  two  are  now 
furnished  with  each  new  car,  to  run  behind  and  retrieve  the 
lost  nuts. 
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WHY  ACETYLENE  IS  THE  COMBUSTIBLE  GAS  USED  FOR 
AUTOGENOUS   WELDING 


REASONS  WHY  THE  NUMBER  OF  BRITISH  THERMAL  UNITS  IN  A  GAS  IS  NOT  AN  INDEX  OF  ITS  WORTH  IN  WELDING 


BY  M.  KEITH   DUNHAM- 


THE  article  in  the  July  number  by  J.  F.  Springer  entitled 
"A  New  Competitor  of  Acetylene"  makes  very  inter- 
esting reading.  If  "Gasol"  has  all  the  advantages 
claimed  for  it,  and  if  the  table  of  costs  as  given  is  correct, 
the  reader  would  naturally  assume  that  this  new  gas  would 
immediately  supersede  acetylene  for  autogenous  welding.  A 
careful  reading,  however,  brings  out  some  statements  which 
evidently  need  additional  explanation. 

It  is  stated  that  two  combustible  gases  are  commonly 
employed  in  autogenous  welding  and  cutting,  acetylene  and 
hydrogen.  As  a  matter  of  fact,  hydrogen  is  used  very 
limitedly  in  welding  for  two  reasons — the  comparatively 
low  temperature  of  the  flame  (about  4000  degrees  F.),  and 
the  difficulty  of  adjusting  the  proportions  of  oxygen  and 
hydrogen  to  secure  anything  but  a  flame  of  an  oxidizing 
nature.  If  hydrogen  were  "commonly"  used,  as  Mr.  Springer 
states,  those  factories  manufacturing  oxygen  by  the  electro- 
lytic process,  where  hydrogen  is  the  by-product,  would  not 
have  to  hunt  for  markets  for  this  gas  and  to  sell  it  for  pur- 
poses other  than  welding  at  one-quarter  to  one-fifth  of  a 
cent  per  cubic  foot   (not  one  cent). 

Many  industrial  concerns  having  electrolytic  systems 
throw  away  the  hydrogen  and  use  acetylene  for  welding. 
They  do  this  for  the  simple  reason  that  acetylene  at  one 
or  even  two  cents  per  cubic  foot  is  cheaper  than  hydrogen 
which  costs  nothing,  because  acetylene  and  oxygen  give  the 
right  character  of  flame  and  the  highest  temperature  of  any 
combination  of  gases. 

(Evidently  then  in  the  choice  of  the  combustible  gas  for 
welding  purposes,  we  have  something  else  to  consider  be- 
side the  number  of  heat  units  in  that  gas,  for  strange  as  it 
may  seem,  there  is  a  decided  difference  between  heat  units 
and  flame  temperature.  We  must  also  consider  the  char- 
acter of  the  flame,  since  one  of  an  oxidizing  nature,  for  in- 
stance, would  very  seriously  reduce  the  strength  of  the  weld. 
And  we  must  also  bear  in  mind  that  the  consumption  of 
oxygen  is  of  primary  importance,  since  oxygen  is  as  yet 
quite  an  expensive  gas. 

Mr.  Springer  states  "the  average  cost  of  oxygen  through- 
out the  United  States  is  probably  not  less  than  two  and  one- 
half  cents."  By  referring  to  the  foot  note  under  the  table 
of  relative  value  of  gases  used  in  welding  and  cutting,  we 
find  that  the  figures  are  based  on  oxygen  at  one  and  one-half 
cents  per  foot.    Why  the  inconsistency? 

If  the  average  price  is  two  and  one-half  cents  (I  think  this 
high),  why  is  the  table  of  costs  made  on  a  basis  of  one  and 
one-half  cents?  Is  it  because  of  the  fact  that  "Gasol"  re- 
quires more  oxygen  for  its  combustion  than  acetylene  and 
that  to  make  "Gasol"  appear  competitive,  the  price  of  oxygen 
must  be  low?  If  we  are  merely  trying  to  arrive  at  the  cost 
of  so  many  heat  units,  let  us  be  consistent  and  use  air,  which 
costs  nothing.  Further,  we  can  use  natural  gas  or  city  gas 
or  vaporized  gasoline  and  so  do  away  with  acetylene  or 
"Gasol." 

But  what  we  are  really  trying  to  do  is  to  find  out  the 
relative  cost  of  welding  with  "Gasol"  and  acetylene,  using 
oxygen  and  paying  for  it  the  market  price.  We  are  not  boil- 
ing water  or  making  steam,  and  for  welding  purposes  the 
cost  of  1000  B.  T.  U.'s  should  not  be  of  any  particular  inter- 
est. The  cost  of  oxygen  and  the  combustible  gas  per  foot 
of  welding,  the  strength  of  the  weld,  the  time  consumed  in 
making  the  weld — these  are  the  real  facts  to  be  determined 
in  any  comparison  of  gases. 

The  table  of  relative  costs  given  by  Mr.  Springer  then  is 
'misleading,  since  it  does  not  state  flame  temperature,  con- 
sumption of  gas  per  foot  of  welding,  quality  of  weld  or  time 
consumed.    It  does,  however,  lead  the  reader  to  believe  that 
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blaugas  is  cheaper  for  welding  than  acetylene  and  that 
"Gasol"  is  still  cheaper  than  blaugas. 

This  table  states  that  one  and  one-half  cubic  feet  of  oxygen 
are  necessary  to  the  complete  combustion  of  one  cubic  foot 
of  acetylene.  As  this  table  is  made  up  on  the  basis  of  oxygen 
which  must  be  paid  for — that  is  commercially  pure  oxygen 
in  cylinders  and  not  meaning  that  in  the  atmosphere — Mr. 
Springer  is  in  error,  as  only  one  cubic  foot  of  oxygen  is 
necessary.  The  early  type  of  welding  torches  undoubtely 
consumed  more  oxygen  than  was  necessary,  but  the  modern 
torch  uses  equal  proportions  of  oxygen  and  acetylene  and 
there  are  a  large  number  of  manufacturers  from  whom  weld- 
ing apparatus  may  be  purchased  with  this  guarantee.  Mr. 
Springer  bases  the  price  of  acetylene  at  one  cent  per  cubic 
foot  and  with  oxygen  at  one  and  one-half  cents;  we  find 
that  the  cost  of  1000  B.  T.  U.,  using  oxygen  and  acetylene, 
is  $0,017  and  not  $0.0217,  as  given.  [In  the  table  this  appears 
0.00217,  owing  to  typographical  errors  in  the  last  column, 
each  amount  being  one-tenth  of  what  it  should  be.] 

Mr.  Springer  states  that  "one  quart  of  the  liquid  weighs 
one  pound  and  produces  approximately  ten  cubic  feet  of 
gas."  His  table  is  made  up  on  the  basis  of  "Gasol"  at  ten 
cents  per  pound.  On  this  basis  1000  B.  T.  U.,  using  "Gasol" 
and  o,xygen,  would  cost  0.017,  or  exactly  the  same  as  oxygen 
and  acetylene — this  on  the  acceptance  of  Mr.  Springer's  state- 
ment that  only  two  cubic  feet  of  oxygen  are  required  for  the 
combustion  of  one  cubic  foot  of  "Gasol."  Looking  at  the  two 
gases  when  used  with  oxygen  merely  from  a  heating  stand- 
point, then,  "Gasol"  offers  no  price  advantage.  Why,  then, 
use  acetylene  in  preference  to  "Gasol"?  Because  the  oxy- 
acetylene  flame  is  considerably  hotter  and  therefore  much 
cheaper  as  a  welding  agent. 

To  understand  better  why  acetylene  with  1500  heat  units 
gives  a  hotter  flame  than  "Gasol"  which  claims  2300,  we  must 
understand  that  acetylene  by  weight  contains  over  92  par 
cent  carbon  and  less  than  8  per  cent  hydrogen.  The  com- 
bustion of  this  gaseous  carbon  is  extremely  rapid,  the  result- 
ing temperature  being  very  high — theoretically  nearly  8000 
degrees  F.,  but  practically,  due  to  various  reasons,  probably 
between  6000  F.  and  6500  degrees  F.  This  temperature  is 
estimated  only,  as  no  device  has  yet  been  made  which  will 
measure  it.  At  this  high  temperature  the  hydrogen  in  the 
acetylene  will  not  combine  with  oxygen,  since  water  vapor 
(the  combination  of  hydrogen  and  oxygen)  cannot  exist  at 
temperatures  beyond  4000  degrees  F.  The  hydrogen,  there- 
fore, surrounds  the  welding  cone,  and  to  a  greater  or  less 
extent  perhaps  acts  as  a  protecting  envelope  around  the 
welding  flame,  probably  preventing  undue  oxidation  of  the 
metal  welded  by  keeping  the  air  away  from  the  molten  mass. 
The  hydrogen  later  combines  with  oxygen  from  the  air  and 
burns,  forming  water  vapors,  a  considerable  distance  from 
the  welding  cone. 

It  is  the  carbon  in  a  gas,  then,  which  produces  the  high 
temperature.  The  richer  the  gas  in  carbon,  the  hotter  the 
flame.  Hydrogen  tends  to  lower  the  temperature,  so  the 
more  hydrogen  in  a  gas  (in  a  broad  sens^)  the  lower  must 
be  the  temperature  of  the  flame.  Acetylene,  having  the  high- 
est percentage  of  carbon  and  the  lowest  percentage  of  hydro- 
gen, necessarily  produces  the  hottest  flame  when  burnt  with 
oxygen. 

Blaugas  with  300  more  heat  units  per  foot  than  acetylene, 
and  with  an  analysis  of  approximately  SO  per  cent  carbon 
and  20  per  cent  hydrogen,  when  burned  with  oxygen  gives  a 
flame,  the  temperature  of  which  is  about  1000  degrees  F. 
— less  than  oxygen  and  acetylene — yet  the  inference  in  Mr. 
Springer's  table  is  that  blaugas  is  a  more  valuable  welding 
agent  than  acetylene. 

What    is   "Gasol"?     Natural   gas   from   the   Pittsburg   dls- 
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trict,  with  the  lighter  gases  removed.  Broadly  speaking,  it 
might  be  termed  a  very  high-grade  gasoline,  since  it  lique- 
fies at  an  ordinary  temperature  at  a  pressure  of  less  than 
1000  pounds.  For  all  practical  purposes,  the  same  results 
would  be  obtained  using  a  high-grade  gasoline  vaporized  and 
burned  with  oxygen  as  with  "Gasol."  Gasoline  with  a 
specific  gravity  of  0.70  contains  by  weight  about  84  per  cent 
carbon  and  16  per  cent  hydrogen  and  "Gasol"  undoubtedly 
analyzes  about  this  same  percentage.  A  high-grade  gasoline 
contains  about  20,000  heat  units  per  pound,  while  "Gasol," 
according  to  Mr.  Springer,  has  23,000,  so  that  the  similarity 
of  "Gasol"  and  good  gasoline  may  be  noted. 

Theoretically,  then,  the  temperature  of  the  flame  of  oxygen 
and  "Gasol"  would  be  about  that  of  blaugas  and  oxygen 
(both  gases  having  about  the  same  percentage  of  carbon  and 
hydrogen)  or  about  1000  degrees  F.  less  than  oxy-acetylene. 
It  is  probable,  however,  that  it  is  considerably  less  than 
blaugas,  due  perhaps  to  impurities  such  as  nitrogen  and 
carbonic  acid  gas  (from  the  gas  well)  which  would  very 
materially  reduce  the  flame  temperature. 

To  quote  again  from  Mr.  Springer's  article.  "At  first 
thought,  it  may  appear  that  the  relatively  higher  consump- 
tion of  oxygen  will  largely  offset  the  advantage  of  the  lower 
cost  of  the  fuel  gas.  This  is  not  the  case,  however,  as  less 
of  the  liquid  gas  ('Gasol')  is  used  to  do  a  given  amount  of 
work  because  its  heat  value  is  relatively  higher  than  that 
of  acetylene." 

As  a  matter  of  fact,  "Gasol"  would  be  far  more  expensive, 
on  account  of  the  much  lower  temperature  of  the  flame.  It 
is  this  difference  between  heat  value  and  flame  temperature 
which  must  be  clearly  understood  to  get  an  idea  of  the 
relative  values  of  the  gases.  Radiation  and  absorption  of 
heat  by  the  metal  being  welded,  the  effect  of  the  products  of 
combustion  on  the  molten  metal  and  the  labor  required 
should  be  as  carefully  looked  into  as  flame  temperature. 

But  to  do  all  this,  must  we  have  a  gas  analysis,  a  meter 
test  for  consumption  and  a  laboratory  test  of  the  weld?  Not 
at  all.  The  difference  between  the  oxy-aceytene  flame  and 
other  oxy-gas  flames  is  such  a  big  one  that  we  can  arrive  at 
quite  certain  facts  by  welding  a  section  of  ordinary  boiler 
plate,  say,  for  instance,  three-eighths  inch  thick. 

With  the  oxy-acetylene  flame,  the  adjustment  of  gases  is 
quickly  made  by  the  shape  of  the  welding  cone,  this  cone 
becoming  short,  blunt  and  distinct  at  just  the  moment 
enough  oxygen  becomes  mixed  with  the  acetylene  to  form 
a  neutral  welding  flame.  Playing  the  flame  in  a  circular 
motion  for  a  few  moments  on  the  section  immediately  ad- 
jacent to  the  weld,  the  metal  very  quickly  comes  to  the 
welding  heat  and  the  operator  progresses  at  the  rate  of 
about  a  foot  in  fifteen  minutes.  By  noting  the  oxygen  tank 
pressure  gage,  we  find  that  we  have  used  about  11  feet  of 
oxygen  and  if  we  are  using  a  properly  designed  torch,  about 
the  same  number  of  feet  of  acetylene  to  make  twelve  inches 
of  welding  three-eighths  inch  thick.  Then  we  bend  the  metal 
backward  and  forward  In  a  vise  to  see  it  it  is  brittle.  No 
breaks  developing,  we  cut  through  the  weld  and  note  that 
the  metal  looks  right  and  If  we  further  test  it,  we  will  find 
the  tensile  strength  at  least  90  per  cent. 

Then  we  take  oxygen  and  one  of  the  other  gases — it  makes 
little  difference  whether  it  Is  blaugas,  "Gasol,"  Wolf  gas, 
"Vulcan"  gas,  or  plain  gasoline  vapor — and  we  find  that  when 
the  oxygen  is  mixed  a  sharp,  pointed  cone  begins  to  ap- 
pear. As  we  Increase  the  oxygen  this  cone  becomes  shorter 
but  there  Is  no  difference  In  shape;  how  long  or  how  short 
this  cone  should  be  Is  solely  a  matter  of  guesswork  on  the 
part  of  the  operator,  yet  It  ts  of  very  vital  Importance  that 
the  mixture  have  Just  the  right  amount  of  oxygen  to  av«ld 
oxidation  on  the  one  hand  or  carbonization  on  the  other. 
Then  we  note  that  the  color  of  the  flame  Is  much  different 
than  the  oxy-acetylene.  It  Is  considerably  darker  than  the 
white,  brilliant  cone  of  the  oxy-acetylene  and  we  here  learn 
that  we  can  In  a  general  way  determine  temperature  by 
color — by  the  luminosity  or  brightness  of  the  flame. 

If  we  are  using  a  flame  of  the  same  size  as  we  did  with 
oxyacelylpne.  wp  next  discover  that  we  are  having  great 
difflculty  In  getting  the  metal  even   to  a  red  beat  and  here 


we  ascertain  the  real  difference  between  heat  units  and  flame 
temperature.  A  flame  of  5000  degrees  F.,  for  instance,  should 
be  about  five-sixths  as  efficient  as  one  of  6000  degrees  F.  if 
we  consider  theory  only.  Practically,  however,  the  metal  be- 
ing wielded  is  a  very  good  conductor  of  heat  and  also  must 
absorb  considerable  as  well,  so  that  with  our  flame  of  5000 
degrees  F.,  we  quickly  find  out  that  we  are  not  progressing 
five-sixths  as  fast  as  with  one  of  6000  degrees  F.  In  fact,  we 
are  not  even  welding  at  all,  as  the  metal  Is  radiating  the  heat 
as  fast  as  it  is  applied. 

So  we  change  our  welding  tip  or  torch  to  one  of  double 
the  size  of  the  oxy-acetylene  and  finally  we  get  the  metal  to 
the  welding  heat.  Then  we  note  that  instead  of  the  bright, 
clean  appearance  of  the  molten  metal  under  the  oxy-acetylene 
flame  there  is  a  scum  having  the  appearance  of  soap-suds 
and  we  flnd  out  that  we  are  oxidizing  the  weld — either  from 
too  much  oxygen  in  the  flame  or  from  the  product  of  com- 
bustion of  the  oxygen  and  hydrogen.  If  we  succeed  in  weld- 
ing the  plate  at  all,  we  find  it  has  taken  us  three  or  four 
times  as  long  as  with  oxygen  and  acetylene,  that  the  weld 
is  burnt  and  low  in  strength  and  that  our  consumption  of 
oxygen  alone  has  cost  us  considerably  more  than  the  total 
cost  of  oxygen  and  acetylene. 

Is  this  an  exaggerated  view?  Not  a  bit.  In  theory,  per- 
haps, one  might  weld  steel  with  oxygen  and  an  oil  gas.  In 
practice,  I  have  found  out  by  using  several  thousand  feet 
of  oxygen  with  all  kinds  of  gases  that  acetylene  is  as  yet 
the  only  combustible  agent  which  can  be  considered  for 
autogenous  welding. 

Are  there  exceptions?  Personally  I  think  not,  yet  I  am 
aware  of  a  manufacturer  in  the  Pittsburg  district,  owning 
his  own  natural  gas  wells,  who  uses  natural  gas  and  oxygen 
for  the  welding  of  light  gage  metal.  In  this  instance,  the 
combustible  gas  costs  nothing,  yet  I  feel  sure  that  acetylene 
at  one  cent  per  foot  would  in  this  instance  even  prove 
cheaper  than  the  natural  gas  in  the  saving  in  labor,  since 
an  operator  can  weld  quicker  with  a  high  temperature  flame 
than  he  can  with  a  low  one,  the  quality  of  the  weld  must  of 
necessity  be  better,  since  the  products  of  combustion  of  an 
oxy-acetylene  flame  certainly  are  less  harmful  than  those  of 
oxygen  and  natural  gas  and  finally  the  added  cost  of  the 
acetylene  I  believe  would  be  more  than  offset  in  the  saving 
of  oxygen. 

These  facts  apply  to  welding  only.  For  cutting,  several 
combustible  gases  may  be  used,  as  in  this  case  the  flame  is 
used  merely  as  a  heating  agent  and  combustion  ie  kept  up 
by  the  oxygen.  But  the  high  temperature  of  the  oxy- 
acetylene  flame  is  even  an  advantage  in  many  instances  in 
cutting,  notably  In  wrecking  work,  where  the  metal  is  rusted 
and  where  it  is  necessary  to  have  a  high  heat  to  break 
through  the  foreign  elements  in  order  that  the  oxygen  may 
attack  the  iron. 

By  all  means,  let  us  have  at  all  times  the  fullest  publicity 
about  anything  new,  hut  let  us  keep  to  facts.  Autogenous 
welding  is  as  yet  Just  an  Infant,  not  yet  ten  years  old  in 
this  country,  and  many  of  the  early  prejudices,  due  to  faulty 
apparatus.  Impure  gases,  bad  welding  materials  and  fluxes 
and  last  but  not  least  unskilled  workmen,  are  just  begin- 
ning, to  be  overcome.  To  the  ordinary  man,  heat  Is  heat 
and  It  he  has  never  seen  an  oxy-acetylene  flame  In  operation. 
It  Is  just  possible  that  he  might  condemn  autogenous  weld- 
ing after  seeing  the  results  of  welding  with  another  com- 
bustible gas. 

"Gasol"  may  have  a  very  wonderful  future,  but  unless  It 
can  change  its  composition  that  future  does  not  He  In  the 
field  of  autogenous  welding. 

•     •     • 

Machine  designers  often  specify  "machine  steel,  case- 
hardened"  Instead  of  "tool  steel,  hardened"  for  small  ma- 
chine parts,  their  Idea  being  that  this  Is  true  economy,  be- 
cause machine  steel  is  cheaper  than  tool  steel.  However,  the 
cost  of  proper  cnse-bardenlng  Is  higher  than  that  of  hard- 
ening high-carbon  tool  steel.  In  fact,  the  cost  of  case-harden- 
ing when  properly  done.  Is  from  3  to  4  cents  per  pound  more 
than  the  cost  of  the  hardening  of  high-carbon  steel.  This 
applies  particularly  to  gears  made  from  these  materials. 


NEAAT"  MACHINERY  AND  TOOLS 


THE    COMPLETE    MONTHLY    RECORD    OF    NEW    DESIGNS    AND    IMPROVEMENTS 
IN    AMERICAN    METAL-\^ORKING    MACHINERY    AND    TOOLS 


ZEH   &   HAHNEMANN    PERCUSSION   PRESS 

The  friction-screw  or  so-called  percussion  type  of  power 
press  has  been  used  in  Germany  for  a  number  of  years, 
where  it  is  successfully  employed  in  handling  those  classes 
of  work  for  which  drop  hammers  or  toggle  embossing  presses 
are  generally  used.  For  certain  classes  of  work,  the  prin- 
ciple on  which  the  percussion  press  operates  enables  it  to 
give  better  results  than  are  obtained  with  other  types  of 
presses.  Until  recently  the  percussion  press  has  been  prac- 
tically unknown  in  this  country,  but  the  Zeh  &  Hahnemann 
Co.,  Avenue  A  and  Vanderpool  St.,  Newark,  N.  J.,  is  now 
manufacturing  machines  of  this  type. 

As  the  percussion  type  of  press  is  not  generally  employed 
in  this  country,  it  will  not  be  out  of  place  to  give  a  brief 
description  of  the  manner  in  which  it  operates.  Reference 
to  the  accompanying  illustration  will  show  that  the  ram  is 
secured  to  the  lower  end  of  a  vertical  driving  screw  and  that 
the  flywheel  is  carried  at  the  upper  end  of  the  same  screw. 
The  face  of  the  flywheel  is  covered  with  leather  which  affords 
a  good  friction  surface  to  be  engaged  by  the  disks  which 
are  keyed  to  the  horizontal  driving  shaft.  The  machine  may 
be  tripped  by  means  of  a  foot  treadle  or  hand  lever,  which 
causes  the  ram  to  descend  to  deliver  its  working  stroke  and 
then  return  to  the  starting  point  where  It  stops  until  the 
machine  is  again  tripped. 

This  movement  of  the  ram  is  obtained  by  the  following 
mechanism:  When  the  operator  pushes  down  the  treadle,  it 
causes  the  link  A  to  be  drawn  in  with  the  result  that  the 
square  shaft  B  is  rotated.  The  motion  resulting  from  the 
rotation  of  shaft  B  is  transmitted  through  the  bell-crank  C 
to   yoke  D,   which   results   in   sliding  the   horizontal   driving 


Moline    No.    2    Multiple-spindle    Tapping    Machine 

shaft  to  the  left  and  engaging  the  disk  E  with  the  flywheel 
to  drive  the  ram  down.  When  the  ram  has  descended  to  the 
required  point,  the  dog  F  engages  the  stop  G  on  shaft  B  with 
the  result  that  this  shaft  is  rotated  in  the  opposite  direction 
to  that  which  results  from  depressing  the  treadle.  This 
causes  the  horizontal  driving  shaft  to  be  moved  to  the  right, 
and  the  disk  H  comes  into  engagement  with  the  friction  sur- 
face of  the  flywheel,  reversing  the  direction  of  rotation  of 
the  screw  and  returning  the  ram  to  the  starting  point.  The 
press  is  equipped  with  ball  bearings,  and  a  brake  quickly 
stops  the  flywheel  when  the  ram  has  reached  the  top  of  ita 
stroke.  An  automatic  knockout  ejects  the  work  from  the  die 
on  the  up  stroke  of  the  ram. 

In  the  operation  of  this  type  of  press  several  noteworthy 
advantages  are  obtained  through  the  application  of  the  fric- 
tion and  screw  drive.  The  driving  screw  is  the  means  of 
enabling  very  high  pressures  to  be  obtained,  and  this  pres- 
sure is  of  uniform  intensity,  even  if  the  blanks  vary  con- 
siderably. Should  it  happen  that  something  gets  into  the 
die  that  prevents  the  press  from  completing  its  cycle,  the 
friction  drive  will  slip  before  damage  is  done  to  the  machine. 
Further  provision  against  spring  or  breakage  is  made  by 
making  the  frame  of  the  press  of  cast  steel  and  the  driving 
screw  of  tool  steel,  so  that  the  maximum  strength  is  ob- 
tained. The  Zeh  &  Hahnemann  Co.  is  building  a  line  of 
these  presses  which  are  made  in  six  different  sizes  with 
capacities  of  9,  25,  50,  75,  100,  and  150  tons  pressure,  re- 
spectively. 


MOLINE    MULTIPLE   TAPPING   MACHINE 

The  No.  2  multiple  tapping  machine  which  is  illustrated 
and  described  herewith  is  a  recent  product  of  the  Moline 
Tool  Co.,  Moline,  111.  This  machine  was  developed  to  meet 
the  requirements  of  multiple  tapping  operations  on  automo- 
bile cylinders  which  are  cast  en  bloc,  and  a  variety  of  work 
on  which  tapping  operations  of  a  similar  character  have  to 
be  performed.  The  machine  is  built  in  either  the  floor  type 
as   shown   in   the   Illustration,   or   with   an   adjustable  table. 
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The  upper  end  of  each  spindle  Is  provided  with  a  shell  lead- 
screw  of  the  same  pitch  as  the  tap,  and  the  spindles  are 
driven  by  spur  gears  which  are  cut  from  the  solid  steel. 
These  gears  mesh  with  a  steel  rack  which  is  reciprocated  by 
a  large  crank  gear,  this  crank  gear  being  driven  by  a  train 
of  spur  and  spiral  gears  and  a  shifting  belt.  The  spindles 
are  mounted  in  a  counterbalanced  rail,  which  is  readily 
raised  or  lowered  by  the  pilot  wheel. 

In  operating  the  machine  the  work  Is  placed  in  position, 
either  on  a  wheeled  jig  or  on  the  table,  and  the  rail  is  then 
brought  down  against  a  positive  stop  which  locates  the  ends 
of  the  taps  in  position  ready  to  enter  the  holes  in  the  work. 
The  machine  is  then  started  by  the  lever  at  the  right-hand 
end  and  the  crank  makes  one  complete  revolution,  running 
the  taps  down  a  predetermined  distance  and  then  withdraw- 
ing them.  The  machine  is  stopped  after  the  completion  of 
this  cycle  by  a  brake  on  the  tight  pulley.  Different  positions 
of  the  crankpins  can  be  furnished  to  provide  for  tapping 
holes  of  different  depths.  After  the  work  has  been  tapped 
In  the  manner  just  described,  the  rail  is  raised  out  of  the 
way  so  that  the  work  can  be  removed.  The  crank  and  rack 
control  is  used  only  when  it  is  necessary  to  tap  to  an  exact 
depth  or  to  a  shoulder. 

The  machine  can  be  furnished  with  a  fixed  distance  be- 
tween spindles,  as  shown  in  the  accompanying  illustration, 
or  with  an  adjustable  head  if  the  center  distance  is  not  less 
than  3  inches.  As  a  rule  a  machine  of  this  type  would  have 
to  be  built  to  order  as  the  requirements  of  different  classes 
of  work  would  necessitate  certain  modifications  of  the  design. 
The  weight  of  the  machine  is  about  9000  pounds. 


COPPER  BAND  CUTTING-OFF  MACHINE 

The  Automatic  Machine  Co.,  Bridgeport,  Conn.,  has  recently 
developed  a  machine  which  is  particularly  adapted  for  cutting 
off  copper  bands  from  tubing,  for  use  on  shrapnel  and  high 
explosive  shells.  The  machine  is  shown  in  Fig.  1,  and  Fig. 
2  shows  the  construction  of  spindles  used  for  cutting  off 
rings  and  for  turning  bands.  The  large  hollow  cast-iron 
spindle,  which  runs  in  cast-iron  bearings  bolted  to  a  sub- 
stantial base,  is  one  of  the  features  of  the  machine.  The  base 
itself  is  mounted  in  an  oil  pan,  and  the  machine  is  designed 
with  a  reservoir,  pump  and  piping  to  deliver  a  liberal  amount 
of  lubricant  to  the  cutting  tools.  The  spindle  has  a  spring 
collet  chuck  with  spring  feeding  fingers  which  reach  close  up 
to  the  back  of  the  tube-holding  chuck,  the  general  arrange- 
ment being  shown  in  Fig.  2. 

The  operation  of  the  machine  is  controlled  by  the  two  hand 
levers  shown  over  the  headstock,  and  the  pilot  wheel  on  the 
cross-feed  slide.  The  tailstock  or  stop  has  a  releasing  device 
which  prevents  the  revolving  tube  coming  into  contact  with 
the  stop  while  it  is  being  cut  off.  The  stop  is  adjustable  on 
the  bed  for  any  length  up  to  the  capacity  of  the  machine. 
The  long  lever  over  the  headstock  provides  for  feeding  the 
tube,  and  the  short  lever  is  employed  to  open  and  close  the 
chuck.    The  cross-feed  is  hand-operated,  and  the  tool-slide  is 


fitted  with  a  multiple  tool-holder,  so  that  from  three  to  six 
rings  are  cut  off  at  a  time.  The  actual  time  required  to 
feed  up  the  tube,  secure  it  in  the  chuck,  and  cut  off  from 
three  to  six  bands  is  only  %  minute. 

While  this  machine  is  particularly  suited  to  the  require- 
ments of  cutting  off  the  copper  bands  for  explosive  shells,  it 
could  be  built  with  certain  modifications  to  suit  it  for  use  in 
trimming  either  end  of  shrapnel  or  high  explosive  shells,  for 
finish-turning  the  copper  bands,  for  cutting  off  steel  tubing 
and  for  numerous  other  classes  of  work  where  a  machine 
equipped  with  a  large  hollow  spindle  with  a  spring  collet 
chuck  could  be  used  to  advantage.  These  machines  are  made 
in  two  different  sizes,  one  of  which  has  a  capacity  of  6% 
inches  in  diameter  through  the  feed  fingers  and  collet  chuck, 
and  714  inches  in  diameter  through  the  collet  chuck  with  the 
feed  fingers  removed.  On  the  smaller  machine  the  capacity 
is  3%  inches  in  diameter  through  the  feed  fingers  and 
collet  chuck,  and  4%  inches  in  diameter  through  the  collet 
chuck  with  the  feed  fingers  removed.  On  this  machine 
the  maximum  distance  from  the  face  of  the  chuck  to  the 
stop  is  also  18  inches.  The  equipment  of  either  size  of 
machine  includes  one  collet  and  a  set  of  push  fingers,  one 
tool-post    fitted    with    multiple    cutting-off    tools    for    cutting 


Tig,    1.     Machine   built   by   Automatic    Machine   Co.    for   cutting   off 
Copper  Bands  for  Shrapnel  Shells 

from    three    to    six    rings    according    to    width,    a    counter- 
shaft, oil  pump,  pan,  and  necessary  piping  and  guards. 


LANDIS  PIPE  MACHINE 

The  Landis  Machine  Co..  Inc.,  Waynesboro,  Pa,  is  now 
manufacturing  a  line  of  pipe  machines  which  provide  for 
performing  the  threading,  reaming  and  cutting-off  operations. 
These  machines  are  designed  to  use  the  Landis  stationary 
type  of  die-head  which  covers  a  wide  range  of  sizes  with  a 
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single  set  of  chasers.  The  machines  themselves  are  of 
massive  construction  and  equipped  with  the  latest  types  of 
mechanical  and  safety  attachments.  The  gripping  chucks 
have  universal  adjustment  and  on  the  4-  and  6-inch  machines 
the  chucks  are  lever-operated. 

iThe  most  noteworthy  feature  of  this  type  of  machine  is 
the  ease  with  which  it  can  be  adjusted  for  working  on  dif- 
ferent sizes  of  pipe.  This  is  due  to  the  fact  that  the  die-head 
and  gripping  chuck  have  universal  adjustment  for  different 
diameters,  and  also  that  only  one  set  of  chasers  is  required 
to  cover  the  range  of  each  die-head.  A  reaming  attachment 
and  cutting-off  tools  are  provided,  so  that  the  machine  is 
capable  of  threading,  reaming,  and  cutting  off  a  piece  of 
pipe  in  one  continuous  operation. 

The  machines  are  made  in  three  sizes  with  capacities  for 
pipe  of  from  1  to  4  inches,  1  to  6  inches,  and  2i/2  to  8  inches 
in  diameter,  respectively.  The  standard  equipment  of  each  ma- 
chine includes  two  sets  of  chasers.  On  the  two  smaller  sized 
machines  these  are  of  ll^o  pitch  and  8  pitch,  respectively, 
while  on  the  largest  machine  both  sets  of  chasers  are  of  8 


tion  will  be  readily  understood.  The  spindle  nose  is  threaded 
right-hand  at  A,  and  the  body  of  the  cutter  is  threaded  left- 
hand  at  B.  The  hardened  steel  collar  C  is  threaded  right- 
hand  for  half  its  width,  and  left-hand  for  the  other  half. 
When  using  a  cutter  arbor,  the  threaded  collar  A  remains  on 
the  spindle  nose  where  it  serves  as  a  guard.  When  it  is  de- 
sired to  attach  a  face  milling  cutter  to  the  spindle,  the  collar 
A  is  unscrewed  from  the  spindle  until  it  holds  only  by  one 
thread.  The  thread  on  the  hub  of  the  cutter  is  then  engaged 
by  the  internal  thread  of  the  collar,  and  when  the  collar  is 
screwed  back  onto  the  spindle  nose,  it  draws  the  cutter  back 
so  that  it  takes  a  firm  seat  at  the  points  D  and  E.  It  will  be 
seen  that  the  spindle  nose  is  tapered  at  E  and  this  taper 
serves  to  center  the  cutter.  The  actual  driving  of  the  cutter 
is  done  by  the  hardened  steel  key  F  which,  for  convenience, 
is  held  in  the  cutter  by  means  of  cap-screws. 

A  small  spanner  wrench  is  provided  for  use  in  operating 
the  hardened  collar  C.  With  this  construction  it  is  impos- 
sible for  the  cutter  to  become  jammed  on  the  spindle  nose 
and  as  a  result,  it  is  always  easy  to  remove  the  cutter  no 
matter  how  long  it  has  been  attached  to  the 
spindle  or  under  what  severe  service  condi- 
tions it  has  been  working.  The  advantage  of 
this  construction  is  particularly  noticeable  in 
the  case  of  a  vertical  milling  machine  or 
vertical  milling  attachment.  In  such  cases 
the  entire  operation  of  attaching  the  cutter 
to  the  spindle  is  performed  from  above  the 
cutter.  There  are  no  cap-screws  to  be  driven 
home  from  underneath  and  no  loose  center- 
ing plug  is  employed.  In  addition  to  showing 
the  design  of  the  spindle  nose.  Fig.  1  also 
illustrates  the  improved  front  spindle  bearing 
box  construction  which  has  been  developed  by 
the  Kempsmith  Mfg.  Co.  A  hardened  steel 
sleeve  G  is  shrunk  onto  the  spindle  and 
ground  in  position.  This  sleeve  runs  in  a 
special  phosphor-bronze  box  H  in  which 
ample  provision  is  made  for  lubrication.  The 
end  thrust  of  the  spindle  is  taken  by  the 
babbitt  collar  I. 


pitch,  one  set  being  for  pipe  from  2i^  to  4  inches  in  diameter 
and  the  other  for  pipe  from  4  to  8  inches  in  diameter. 


KEMPSMITH   SPINDLE   NOSE 
CONSTRUCTION 

In  driving  face  milling  cutters  and  cutter  arbors  on  a  mill- 
ing machine,  it  is  important  for  the  spindle  nose  to  be  so  de- 
signed that  the  face  milling  cutters  can  be  driven  either  right- 
hand  or  left-hand;  and  easy  means  should  be  provided  for 
quickly  removing  the  cutter.  These  requirements  are  well 
taken  care  of  by  a  patented  spindle  nose  construction  which 
has  been  developed  by  the  Kempsmith  Mfg.  Co.,  Milwaukee, 
Wis.,  for  use  on  the  milling  machines  of  its  manufacture. 
The  parts  at  this  device  are  shown  in  Fig.  2,  and  Fig.  1 
shows  a  cross-sectional  view  from  which  the  method  of  opera- 


SIMPLEX  PARALLEL  ATTACHMENT 

In  the  parallel  attachment  which  has  recently  been  placed 
upon  the  market  by  the  Simplex  Drafting  Appliance  Co.,  39 
Auburn  St.,  Maiden,  Mass.;  a  special  straightedge  and  draw- 
ing-board are  unnecessary  as  the  attachment  can  be  used  on 
any  drawing-board  that  is  large  enough  for  the  requirements 
of  the  work,  and  the  blade  of  an  old  T-square  will  be  found 
entirely  satisfactory  for  use  as  a  straightedge.  The  attach- 
ment itself  is  of  a  simple  design  so  that  it  is  relatively  inex- 
pensive to  make,  and  it  will  be  obvious  that  the  possibility 
of  utilizing  an  old  T-square  and  drawing-board  is  the  means 
of  effecting  a  further  economy. 


-a^  I  I 


Cross-sectional   View   showing   Construction   of    Spindle 
and  Front  Spindle  Bearing  Sox 


Fi§r.    2.     Parts  of  Improved   Spindle   Nose   applied   to   Kempsmith 
Milling  Machines 

The  same  attachment  will  fit  any  size  of  drawing-board, 
and  after  the  attachment  has  once  been  set  up  it  is  impossible 
for  it  to  come  unstrung.  Another  important  feature  of  this 
device  is  that  a  continuous  drawing  can  be  made  either  way 
of  the  drawing-board.  The  ends  of  the  straightedge  do  not 
project  beyond  the  edge  of  the  board,  and  as  a  result  they 
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are  not  in  an  exposed  posi- 
tion where  they  are  likely  to 
be  knocked  against  by  per- 
sons moving  about  the  draft- 
ing-room. If  80  desired,  a 
guard  can  be  placed  over  the 
cord  that  passes  over  the 
straightedge,  and  this  may 
also  be  made  to  serve  as  a  rack 
for  holding  the  drafting  in- 
struments, pencils,  etc.,  which 
will  be  found  a  convenience. 

In  preparing  a  straightedge  for  use  in  connection  with  this 
attachment.  Its  length  should  be  made  1/16  inch  less  than  the 
length  of  the  drawing  board.  A  hole  1/16  inch  in  diameter 
is  bored  %  inch  from  each  end  on  the  centerline  of  the 
straightedge,  and  countersunk  on  the  under  side  to  receive 
the  head  of  the  screw  in  the  casing.  Referring  to  Fig.  2,  the 
upper  left-hand  corner  of  the  board  is  shown  at  A,  and  the 
upper  right-hand  corner  is  arranged  in  the  same  way  except 
that  it  is  of  the  opposite  hand.  The  arrangement  of  the  lower 
left-hand  corner  of  the  board  Is  shown  at  B,  and  the  lower 
right-hand  corner  at  C. 

Parts  which  project  over  the  surface  of  the  drawing-board 
should  be  high  enough  to  allow  the  straightedge  to  pass  under 


Kg.    1.     Simplsi    Parallel   Attachment   for   the   Drawing   Board 


Fie.    2.     Diagram   showing   Arrangement   of   Cord   on   Parallel  Attachment 


with  a  little  clearance.  The  dotted  lines  show  the  course  of 
the  cord,  and  the  pulleys  are  numbered  in  the  order  in  which 
the  cord  passes  around  them.  The  two  ends  of  the  cord  are 
fastened  at  the  lower  left-hand  corner  which  is  marked  B. 
and  by  loosening  the  screws  sufficiently  to  allow  the  two  ends 
of  the  cord  to  slip  between  the  post  and  special  washer,  the 
cord  may  be  pulled  taut  and  the  screws  retightened.  After 
the  board  has  been  strung  up  In  this  way,  the  angle  of  the 
straightedge  can  be  varied.  In  order  to  keep  it  at  any  de- 
sired angle,  the  cord  is  passed  over  the  ears  on  the  bracket 
at  the  lower  right-hand  corner  of  the  board  C,  which  will 
keep  the  cord  from  slipping  and  the  angle  of  the  straight- 
edge from  varying.  When  It  Is  desired  to  change  the  angle, 
the  cord  Is  removed  from  the  ears  and  the  straightedge  set 
at  the  required  angle,  after  which  the  cord  Is  once  more 
slipped  over  the  ears  to  maintain  the  angle  of  the  straight- 
edge constant. 


ROOKFORD  BOX-COLUMN  DRILLING 
MACHINE 
The  heavy-<luty,  box-column  type  of  drilling  machine  II 
lustrated  herewith,  which  Is  a  recent  product  of  the  Rockforc 
Drilling  Machine  Co.,  Rockford.  111.,  has  a  capacity  for  drlv 
Ing  high-speed  drills  up  to  2V4  Inches  In  diameter  when  work 
Ing  In  steel.  The  machine  Is  made  In  three  different  styles 
Style  No.  1  Is  equipped  with  a  pulley  which  gives  only  one 
speed,  and  has  a  friction  for  starting  and  stopping  the  ma- 
chine. Style  No.  2  has  a  two-step  back-geared  cone  pulley, 
which  Is  driven  by  a  double  friction  pulley  countershaft. 
This  arrangement  gives  four  speeds  forward  and  four  reverse. 


or  eight  forward  speeds. 
Style  No.  3  is  driven  by 
either  a  direct-connected  vari- 
able speed  or  constant  speed 
motor. 

Only  one  set  of  bevel  gears 
is  used  in  the  drive,  and 
these  gears  run  at  high 
speed.  At  the  top  of  the  ma- 
chine the  power  is  trans- 
mitted to  the  spindle  through 
three  spur  gears  which  give  a 
reduction  of  five  to  one.  All  of  the  gears  are  made  of 
steel  with  the  exception  of  the  large  driving  gear  on  the 
spindle,  this  gear  being  made  of  semi-steel.  The  spindle  is 
made  of  a  special  high-carbon  steel,  and  the  feed  rack  of 
chrome-nickel  steel.  The  feed  motion  is  taken  from  the 
spindle  and  transmitted  through  a  gear-box  which  provides 
four  changes  of  feed,  any  one  of  which  is  instantly  obtained 
by  turning  a  small  lever  up  or  down  as  the  case  may  be. 

The  hand  feed  is  obtained  through  the  pilot  wheel  which 
can  be  set  in  either  of  two  positions.  In  one  position  the 
wheel  is  direct-connected  to  the  cross-shaft  and  gives  a  quick 
approach  or  return  of  the  spindle;  in  the  other  position,  the 
drive  is  through  reduction  gears  which  afford  a  very  power- 
ful feed  for  hand  facing  or  drilling.  Provision  is  made  for 
tripping  the  feed  at  any  desired  point  by  means  of  a  dial  that 
is  graduated  to  correspond  with  the  graduations  on  the  spin- 
dle sleeve,  and  is  equipped  with  a  trip  lock  that  can  be  set 
to  automatically  throw  out  the  feed  at  any  required  point. 
The  worm-wheel  is  made  of  bronze  and  the  worm  runs  in  an 
oil  bath.  The  table  has  three  T-slots  which  are  planed  from 
the  solid,  and  is  surrounded  by  an  oil  trough  4  inches  wide 
by  3  inches  deep. 

The  principal  dimensions  of  this  machine  are  as  follows: 
distance  from  center  of  spindle  to  face  of  column,  10  Inches; 
distance  from  end  of  spindle  to  table,  32  inches;  distance 
from  end  of  spindle  to  base,  50  inches;  maximum  feed  motion, 
20   inches;    minimum   diameter   of   spindle,   2    inches;    taper 


Rockford   Heavy.dutjr   Box-column   Type  of  DrilUnf   Maohin* 
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hole  in  spindle.  No.  5  Morse 
taper;  size  of  working  surface 
of  table,  16  by  16  inches;  ver- 
tical adjustment  of  table,  18 
inches,  available  feed  changes, 
0.010,  0.015,  0.022,  and  0.030 
inch  per  revolution.  Capacity 
for  driving  high-speed  drills  up 
to  2%  inches  in  diatoeter  when 
working  in  steel;  floor  space 
occupied  by  machine,  25  by  59 
inches;  and  net  weight,  3000 
pounds. 


FORBES  &   MYERS 
GRINDER 

The  grinder  shown  in  the 
accompanying  illustration  has 
recently  been  placed  upon  the 
market  by  the  Forbes  &  Myers  Co.,  ITS  Union  St.,  Worcester, 
Mass.,  to  meet  the  requirements  of  tool  grinding  in  pattern 
and  other  wood-working  shops.  This  machine  is  made  in 
both  bench  and  floor  types.  The  accompanying  illustration 
shows  the  upper  part  of  the  floor  type  machine.  These  ma- 
chines are  equipped  with  four  Wheels  of  the  following  sizes: 
one,  10  by  1  inch  wheel  with  a  flat  face  for  use  in  grinding 
chisels  and  other  plain  cutters;  three  wheels,  10  inches  in 
diameter  by  1  inch,  %  inch  and  %  inch  face  width,  respect- 
ively, with  round  faces  for  use  in  grinding  gages  and  special 
cutters.  Wheels  of  other  shapes  can  be  furnished  to  meet 
the  requirements  in  grinding  special  tools. 

The  wheel  guards  are  made  of  heavy  malleable  iron  and 
the  tool-rests  are  adjustable  in  two  directions.  The  spindle 
is  carried  by  ball  bearings  which  are  carefully  protected 
against  damage  from  dirt  and  grit.  Provision  is  made  for 
packing  the  bearings  with  a  sufficient  amount  of  grease  to 
last  for  one  year  under  ordinary  working  conditions.  The 
motor  is  of  the  squirrel  cage  induction  type  and  is  adapted 
for  use  on  two-  or  three-phase  alternating  current  circuits. 
When  operating  on  60-cycle  current,  the  speed  is  1800  revo- 
lutions per  minute,  and  when  operating  on  25-  or  50-cycle 
current,  the  speed  is  1500  revolutions  per  minute.  The  motor 
develops  %  horsepower,  which  is  ample  for  grinding  all  kinds 
of  wood-working  tools;  and  as  the  motor  is  fully  enclosed, 
adequate  protection  is  provided  against  the  entrance  of  dirt 
into  the  motor  or  the  injury  of  its  parts. 


One  of  the  important  fea- 
tures of  this  tool  is  that  there 
is  practically  no  strain  on  the 
crankshaft,  as  the  power  is 
transmitted  direct  from  the 
pistons  through  the  levers  to 
the  ratchet  spindle.  Another 
important  feature  is  that  with 
the  triple  ratchet  arrangement 
on  the  spindle,  one  of  the 
ratchets  is  engaged  at  all 
times.  It  is  claimed  that  this 
construction  is  the  means  of 
developing  more  power  and  a 
more  constant  pull  on  the  spin- 
dle than  would  otherwise  .be 
obtained.  Owing  to  the  ex- 
treme simplicity  of  the  design, 
it   is   estimated   thart   this   tool 


INGERSOLL-RAND   PNEUMATIC    DRILL 

The  pneumatic  drill  shown  in  the  accompanying  illustra- 
tion is  a  recept  product  of  the  Ingersoll-Rand  Co.,  11  Broad- 
way, New  York  City,  and  is  known  as  the  "Little  David"  close 
quarters   drill.     This   tool   is   particularly   adapted   for   work- 


IngersoU-Eand    "Little  David"   Drill  for  use  .in  Close   Quarters 

ing  in  confined  positions  where  the  regular  type  of  four  pis- 
ton reciprocating  drill  of  this  company's  manufacture  could 
not  be  used.  The  distance  from  the  end  of  the  casing  to  the 
center  of  the  spindle  is  only  1  5/16  inch  on  the  close  quarters 
drill,  and  the  motor  is  of  the  3-cylinder  type.  The  valve  is 
of  the  rotary  type  which  is  a  form  of  construction  that  ex- 
perience has  shown  to  be  very  satisfactory  on  the  standard 
"Little  David"  drills  The  crankshank  is  operated  by  three 
ratcheted  levers  which  form  a  direct  connection  between  the 
pistons  and  the  drill  spindle. 


can  be  dismantled  and 
completely  reassembled 
in  30  minutes.  The 
spindle  is  fitted  with  a 
No.  4  Morse  taper 
socket  and  the  tool  is 
rated  for  drilling  holes 
up  to  3  inches  and  for 
reaming  and  tapping 
holes  up  to  2  inches. 


OU-rigrht    Overhead    Oil-can   for   lubricating 

Lineshaft    Bearings    without    climbing 

a  Ladder 


OIL-RIGHT 
OVERHEAD  OIL- 
CAN 

Convenience  of  ma- 
nipulation and  com- 
plete safety  to  the  oper- 
ator are  features  of  the 
oil-can  for  lubricating 
overhead  bearings, 
which  has  been  placed 
upon  the  market  by  the 
Oil-Right  Overhead  Oil- 
Can  Co.,  3501  Floris- 
sant Ave.,  St.  Louis, 
Mo.  This  can,  which  is 
shown  in  the  accom- 
panying illustration,  is 
made  of  24  gage  tin  and 
holds  one  quart  of  oil. 
The  can  is  mounted  on 
a  stick  8  feet  in  length 
which  provides  for  reaching  up  to  the  bearings  without  re- 
quiring the  operator  to  climb  a  ladder.  As  a  result,  the 
danger  of  accidents  resulting  from  the  oiler  being  caught  by 
the  shafting  is  eliminated;  and  as  he  is  not  required  to  carry 
the  ladder  about  with  him,  it  will  be  evident  that  he  can 
work  very  much  faster. 

In  using  this  oil-can,  the  valve  stem  A  is  placed  in  the  oil 
cup  or  reservoir,  and  the  oiler  then  pulls  down  on  the  staff  B. 
This  results  in  raising  the  valve  stem  and  opening  the  valve 
in  the  oil-can  so  that  the  oil  can  flow  down  into  the  bearing. 
In  order  to  fill  the  can  the  air  vent  C  at  the  top  is  screwed 
down  until  it  is  tightly  closed.  The  can  is  then  turned  over 
and  the  valve  compartment  unscrewed  to  allow  the  can  to 
be  filled  with  oil.  The  valve  compartment  is  then  screwed 
back  into  place,  the  can  turned  over,  and  the  air  vent  once 
more  opened,  after  which  the  can  is  ready  for  use. 


FAIRBANKS-MORSE   MANUFACTURING 

LATHE 
The  machine  which  forms  the  subject  of  this  article  was 
designed    by   the   Fairbanks-Morse    Co.,    30    Church   St.,   New 
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York  City,  to  meet  the  demand  for  a  plain  heavy-duty  stand- 
ard lathe  on  which  all  useless  finish  was  dispensed  with, 
and  which  Is  of  such  simple  design  that  it  can  be  operated 
by  unskilled  labor.  The  machine  is  particularly  suitable  for 
performing  the  turning  and  boring  operations  on  projectiles 
of  sizes  ranging  from  3  to  6  inches  in  diameter.  To  make 
the  machine  capable  of  standing  up  under  the  most  severe 
service,  all  of  the  gearing  is  of  steel  and  the  headstock  bear- 
ings are  chambered  to  hold  a  liberal  quantity  of  oil,  the 
bearings  being  lubricated  by  a  ring-oiling  system.  The  spin- 
dle runs  in  special  bronze  bushings  which  may  be  easily 
renewed;  and  the  spindle  is  bored  for  a  No.  5  Morse  taper 
center.  It  is  made  solid  unless  otherwise  specified,  and  can 
be  furnished  bored  ready  to  take  a  3-inch  shell.  By  making 
the  front  end  of  the  spindle  slightly  tapered,  the  lathe  can 
be  fitted  with  an  expanding  arbor. 

The  drive  is  from  a  double  friction  countershaft,  which 
should  be  arranged  to  run  at  110  revolutions  per  minute  to 
obtain  a  cutting  speed  of  68  feet  per  minute.  Three  changes 
of  feed  are  obtained  by  means  of  a  shifting  lever  in  the 
gear-box;  and  unless  otherwise  specified,  the  feeds  pro- 
vided are  1/8,  1/16,  and  1/32  inch.  The  carriage  is  pro- 
vided with  an  automatic  stop  in  either  direction.  The  cross- 
feed  is  by  hand.  When  so  desired,  the  lathe  can  be  equipped 
with  a  special  turret  on  the  carriage,  an  oil  pan  and  pump. 


Tig.    1.     American   Roller   Bearing   for    Lisesbaft   Ha&ger. 

quired  position  is  also  shown  in  this  illustration.  These 
collars  are  pressed  onto  the  inner  sleeve  and  do  not  receive 
any  of  the  load. 

These  bearings  do  not  require  lubrication,  so  that  in  ad- 
dition to  the  saving  of  power  resulting  from  the  application 
of  anti-friction  bearings,  a  further  economy  is  obtained  by 
the  elimination  of  a  large  part  of  the  labor  costs  Incident  to 
the  care  and  maintenance  of  plain  bearings.  Furthermore, 
the  bearings  are  extremely  long  lived  and  danger  of  their 
heating  due  to  the  lack  of  attention  is  practically  eliminated. 
The  shaft  hanger  bearings  made  by  the  American  Roller 
Bearing  Co.  are  furnished  for  all  standard  types  of  hangers, 
the  housings  of  the  bearings  being  designed  to  receive  the 
set-screws,  balls  and  sockets  or  other  holding  device  em- 
ployed in  such  hangers.  In  addition  to  pro- 
ducing roller  bearings  for  power  transmis- 
sion equipments,  this  company  specializes 
in  the  manufacture  of  bearings  for  heavy 
machinery. 


Fairbanks-Morse    IS-inch    Uanufacturinff    Lathe    for    turning   and  boring  Projectiles 

and  forming  attachments.  The  principal  dimensions  of  this 
machine  are  as  follows:  swing  over  bed,  16  inches;  swing 
over  carriage,  10  Inches;  distance  between  centers  on  a 
lathe  with  a  7-foot  bed,  28  inches;  width  of  driving  belt,  6 
Inches;  ratio  of  back  gears,  6.25  to  1;  and  travel  of  tailstock 
spindle,  8  inches. 


WESTINGHOUSE    MAGNETIC 

BRAKE 
Readers  of  M.\chixerv  will  be  interested 
in  the  following  description  of  an  alternat- 
ing-current magnetic  brake  which  has  been 
designed   especially   for  use  with  induction 
motors  operating  cranes,  hoists,  and   many 
different   classes  of   mill   machinery.     It   Is 
applicable  wherever  frequent  stops  and  re- 
versals are  necessary;  and  as  the  operating 
magnet  is  single-phase,  this  brake  may  be 
used  on  polyphase  circuits.     The  action  of 
the  brake  is  simple.    When  the  controller  is 
thrown  to  the  oft  position,  two  brake  shoes 
are   forced   by   means  of  springs  against  a 
cast-iron    brake-wheel    which    is    keyed    to    the    motor    shaft. 
When  the  motor  is  started,  the  magnet  coil  is  energized  and 
the  action   of  the  magnet,  operating  through  a  lever  and  a 
toggle,  forces  the  shoes  apart  and  releases  the  brake. 

In  the  design  of  this  brake,  the  Westinghouse  Electric  A 
Mfg.    Co.,    East    Pittsburgh,    Pa.,    has    embodied    several    Im- 


AMERICAN   LINESHAFT    HANGER 
BEARING 

In  the  lincshaft  hanger  bearing  which  has  recently  been 
placed  upon  the  market  by  the  American  Roller  Bearing  Co., 
Pittsburg,  Pa.,  there  are  four  principal  parts,  consisting  of 
the  inner  sleeve,  the  load  rollers,  the  spacing  rollers,  and  the 
outer  sleeve  or  housing.  These  four  parts  form  a  simple 
self-contained  unit  which  may  be  conveniently  handled.  The 
load  rollers  arc  held  absolutely  parallel  at  all  times  by  means 
of  intermediate  spacing  rollers  which  turn  in  the  opposite  ' 
direction  to  the  load  rollers.  These  spacing  rollers  prevent 
contact  between  the  load  rollers  and  eliminate  any  sliding 
contact,  the  result  being  a  free  rolling  motion. 

One  of  the  complete  assembled  bearings  for  a  llneshnff 
banger  In  shown  In  Fig.  2  with  the  roller  unit  partliilly  re 
niovp<l.  The  larger  sized  rollors  are  the  load  rollers  which 
travel  In  a  race  or  track  on  the  Inner  sleeve.  This  sleeve  Is 
hardened  and  ground  to  Insure  perfect  accuracy  and  the  re- 
duction of  wear  to  a  minimum.  The  nmaller  rollers  arc  the 
sparing  rollers  which  are  supported  by  the  race  flanges  or 
tracks  on  the  Inner  sleeve.  One  of  the  retaining  collars  which 
are  employed  to  Insure  holding  the  spacing  rollers  In  the  re- 


provements.  It  is  a 
complete  self-con- 
tained unit  that  can 
be  mounted  directly 
beside  the  motor  or 
on  a  special  sole- 
plate.  Since  the  ap- 
plication of  its  brak- 
ing action  is  not 
dependent  upon 
gravity.  It  can  be 
mounted  In  any  posi- 
tion, from  the  hori- 
zontal to  90  degrees 
In  such  a  direction 
that  the  movable 
magnet  lever  has  no 
tendency  to  fall 
away  from  the  sta- 
tionary magnet  core. 
This  makes  this 
brake  especliilly  de- 
sirable   for    appllca- 


Fl(.    t.     Rolirr   B> 
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Fi^.    1.     Application  of  Magnetic  Brake  on  llotor     of  a  Crane  Trolley 

tions  where  the  position  of  the  motor  changes  during 
the  operation,  as  on  a  roller  lift-bridge.  The  over-all  height 
has  been  reduced  to  a  minimum  so  that  it  can  be  used  in 
places  where  head  room  is  limited,  as,  for  instance,  in  crane 
service.  The  insulation  is  such  that  the  brake  is  adaptable 
for  use  outdoors,  and  it  can  withstand  exposure  to  the  weather 
without  any  modification  whatever.  No  dashpots  are  used, 
thus  all  possibility  of  trouble  due  to  sticking  is  eliminated. 
The  brake  shoes  are  made  of  cast  iron  to  which  are  fastened 
woven  asbestos  fabric  linings.  The  wheel  is  made  of  cast 
iron,  and  the  coeflBcient  of  friction  between  the  brake  wheel 
and  shoes  is  not  materially  affected  by  oil,  grease  or  water. 

The  pressure  on  the  brake  shoes  can  be  varied  by  means 
of  nuts  on  the  spring  rods,  and  wear  on  the  shoes  can  be 
taken  up  by  means  of  an  adjusting  screw.  Two  springs  are 
used  and  only  two  adjustment  points  are  necessary.  If  the 
operator  fails  to  take  care  of  the  adjustment  which  compen- 
sates for  wear  on  the  shoes,  the  result  will  not  be  a  failure 
of  the  brake  to  set;  it  will  only  mean  that  the  machine  can- 
not be  started,  as  the  brake  will  not  release.  With  a  view 
to  facilitating  repairs,  axle  steel  pins  held  in  place  by  cotter 
pins  have  been  used  wherever  possible.  A  pair  of  pliers  and 
a  screwdriver  are  the  only  tools  required  to  completely  dis- 
mantle or  assemble  the  brake.  This  brake,  known  as  Type 
A,  is  made  In  sizes  ranging  from  5  to  100,  horsepower  for  25 
and  60  cycle,  220,  440  and  550  volt  circuits. 


FOSDICK  3-FOOT   RADIAL   DRILL 

In  the  June,  1914,  and  August,  1913,  numbers  of  Machinery, 
descriptions  were  published  of  5-foot  and  3-foot  radial  drills 
manufactured  by  the  Fosdick  Machine  Tool  Co.,  Cincinnati, 
Ohio.  Recently  this  company  has  added  to  its  line  another 
type  of  machine  built  in  a  3-foot  size,  which  is  known  as 
the  Fosdick  3-foot  heavy-duty  round  column  radial  drill.  In 
its  essential  features  the  design  of  this  machine  combines 
the  features  of  the  two  Fosdick  radial  drills  previously  re- 
ferred to.  The  base  is  surrounded  by  an  oil  channel  which 
runs  completely  around  the  column  in  order  to  avoid  weaken- 
ing the  cross-section  of  the  base  immediately  in  front  of  the 


column  where  great  rigidity  is  required.  The  flange  around 
the  channel  is  flush  with  the  working  surface  of  the  base, 
so  that  the  base  may  be  embedded  in  the  concrete  to  the 
floor  level  if  so  desired.  Another  valuable  feature  is  that 
the  high  point  in  the  channel  is  at  the  extreme  outer  end  of 
the  base  so  that  the  oil  drains  on  both  sides  to  the  rear  of 
the  column.  The  table  is  of  exceptionally  rigid  construction 
and  provided  with  channels  for  the  lubricant  which  lead  to 
a  pocket  at  one  corner  from  which  it  may  be  drained  into  a 
receptacle  placed  to  receive  it.  The  table  is  a  separate  unit 
bolted  to  the  base  of  the  machine,  and  the  adoption  of  this 
form  of  construction  in  place  of  the  swinging  table  made 
it  possible  to  greatly  reinforce  the  lower  end  of  the  column. 
Swinging  or  tilting  tables  of  various  types  may  be  supplied 
with  the  machine  if  so  desired. 


GEIER  NO.  3A   STRAIGHTENING  PRESS 

In  the  November,  1910,  number  of  Machinery,  a  descrip- 
tion was  published  of  the  No.  1  straightening  press  manu- 
factured by  the  P.  A.  Geier  Co.,  St.  Clair  Ave.  and  51st  St., 
Cleveland,  Ohio.  This  company  has  now  placed  upon  the 
market  the  No.  3A  straightening  press  which  is  illustrated 
herewith.  The  design  of  this  machine  is  essentially  the  same 
as  that  of  the  preceding  type  with  the  exception  of  the  fact 
that  a  geared  drive  has  been  applied  between  the  hand  lever 
and  screw.  This  drive,  in  conjunction  with  the  ball  thrust 
bearings   which   reduce   friction   to   a   minimum,   enables   the 


p.   A.   Geier  No.   3A  Straightening  Press  with  Geared  Drive 

operator  to  develop  a  very  high  pressure  on  the  thrust  block 
through  the  expenditure  of  a  reasonable  effort.  The  ratio  is 
such  that  a  force  of  100  pounds  at  the  end  of  the  hand  lever 
will  create  a  pressure  of  50  tons  at  the  thrust  block.  The 
centers  will  take  stock  up  to  52  inches  in  length,  and  any 
crankshaft  not  over  52  inches  long,  that  will  rotate  within 
a  10-inch  circle,  can  be  straightened.  The  weight  of  the 
press  is  725  pounds. 


Fig.    2.     Westinghouae   Motor    equipped    with 


Magnetic   Brake 


W.  p.  DAVIS   TURRET  LATHE 

The  W.  P.  Davis  Machine  Co.,  305  St.  Paul  St.,  Rochester, 
N.  Y.,  has  redesigned  its  24-inch  turret  lathe  to  make  a 
modern  and  powerfully  constructed  tool.  The  machine  is 
built  in  two  styles.  One  is  a  plain  head  boring  and  chucking 
lathe,  with  the  turret  mounted  on  a  cross-slide,  and  provided 
with  power  cross-feed.  The  other  machine  is  for  boring, 
forming  and  chucking  operations,  being  suitable  for  a  wider 
range  of  work  than  the  plain  machine.  In  order  to  obtain 
the  utmost  strength  and  rigidity,  the  head  and  bed  are  cast 
in  one  piece.  The  head  of  the  new  machine  has  been  short- 
ened, and  is  built  with  a  three-step  cone  pulley  of  large 
diameter  and  wide  face.  The  cone  is  made  to  run  free  on 
the  spindle,  and  a  friction  clutch  operated  by  a  hand  lever 
secures  the  pulley  to  the  spindle  when  required.  The  back 
gears  are  thrown  in  by  a  positive  jaw  clutch  built  into  the 
face  gear,  thus  eliminating  the  possibility  of  belt-slip  under 
heavy  cuts. 

The  spindle  is  made  of  hammered  crucible  steel,  and  runs 
in  bearings  made  of  babbitt  metal.  A  hole  2%  inches  in 
diameter  runs  through  the  spindle,  allowing  an  opportunity 
to  use  a  draw-in  chuck  and  collets.    The  nose  of  the  spindle 
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Is  bored  for  No.  6  Morse  taper.  In  order  to  facilitate  tlie 
operation  of  the  machine,  a  gear  box  has  been  placed  Just 
below  the  head,  containing  six  changes  of  positive  feed 
ranging  from  0.008  to  0.100  inch.  The  turret  is  six-sided 
and  measures  12  inches  across  the  faces.  As  shown,  it  is 
mounted  on  a  cross-slide,  and  is  operated  across  the  saddle 
ways  by  power  feed  obtained  by  means  of  a  roller  chain  and 
sprocket  with  an  adjustable  automatic  stop.  The  saddle  is 
fitted  with  independent  automatic  stops  for  each  face  of  the 
turret,  which  are  positive  in  action,  permitting  shoulder  work 
to  be  done.  An  oil  pan  and  pump  are  part  of  the  regular 
equipment  of  the  machine,  and  a  number  of  adjustments 
have  been  provided,  which  are  calculated  to  add  to  its  ef- 
ficiency and  convenience  of  operation. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Back  gear  ratio,  7%  to  1;  twelve  available  speed  changes, 
7  to  265  revolutions  per  minute;  six  available  feeds,  O.OOS 
to  0.100  Inch;  width  of  driving  belt,  4  inches;  diameter  of 
hole  in  spindle,  2%  inches;  maximum  cross-feed  of  turret, 
9%  inches;  swing  over  bed,  24  inches;  floor  space  occupied. 
36  by  120  inches;  and  weight  of  machine,  4000  pounds. 


STOLP   POWER   PRESSES 

About  two  years  ago  a  movement  was  started  in  England 
to  Americanize  automobile  manufacturing  methods  and  at 
that  time  the  Coventry  Motor  Fittings  Co.,  which  is  a  lead- 
ing radiator  manufacturing  concern,  sent  a  representative  to 


Fie.  2. 


Stolp   Automitic   Self-reeding   Punch    Press   fo 
Radiator  Fins 


naking    Automobile 


an    ordinary    press    equipped    with    a    roll    feed.      The    ma- 
chine makes  the  fins  complete,  folding  over  the  edge,  per- 
forating and  cutting  off  to  a  predetemined  length 
in  a  single  operation. 


Redetitned  W,    P.   !>> 


Lathe 


this  country  to  investigate  methods  and  machinery  used  in 
American  automobile  factories.  This  led  to  the  placing  of  an 
order  for  the  machines  which  form  the  subject  of  this  article 
with  F.  H.  Stolp,  92  Brook  St.,  Geneva,  N.  Y.  The  tube  draw- 
ing machine  shown  in  Fig.  1  works  automatically  and  will 
draw  up  enough  tubes  to  make  200  automobile  radiators  a 
day.  The  machine  is  adapted  for  drawing  tubing  or  mold- 
ing of  any  form  from  flat  ribbon  stock  of  any  metal.  It 
win  draw  tubing  with  a  plain  or  lock  seam  as  desired.  In 
addlton  to  drawing,  the  machine  automatically  cuts  off  the 
tube  to  any  desired 
length.  Fig.  2  shows  a 
aelffeeding  press  de- 
signed for  use  in  mak- 
ing nns  or  plates  for 
automobile  radlatorn. 
the  capacity  of  the 
machine  being  enough 
flns  for  making  f>0 
radiatoni  a  day.  It 
will  be  seen  that  the 
machine  is  nn  nutn. 
m  a  t  i  c  self  ■  fef<dlng 
punch      press      which 


takes      the      place      of         rit.    l.     Stelp  Maohlne  for  drawtat  and  eattlat  off  Tubtsf  or  Moldlnt  from  rial  Ribbon  Stook 


BRIDGEFORD   PLAIN   TURNING 
MACHINE 

To  meet  the  present  demand  for  a  simple  and 
convenient  machine  particularly  adapted  to  the 
requirements  of  plain  turning,  the  Bridgeford 
.Machine  Tool  Works,  Rochester,  X.  Y.,  have  de- 
veloped the  lathe  which  is  illustrated  and  de- 
scribed herewith.  This  machine  has  fewer  parts 
than  an  engine  lathe,  is  powerfully  constructed, 
and  convenient  to  operate.  Three  mechanical 
speed-changes  are  provided  through  heavy  cut 
steel  gears,  and  the  use  of  a  two-speed  counter- 
shaft which  is  furnished  with  the  machine  in- 
creases the  number  of  available  speeds  to  six. 
The  feed-box  provides  four  changes  of  feed  for 
each  change  of  gears  at  the  end  of  the  lathe. 

All  gearing  used  on  the  machine  is  made  of 
steel  and  the  speed  and  feed  gears  run  in  oil. 
The  main  driving  gears  is '6^4  inches  wide  and  3  pitch;  all 
other  gears  are  made  proportionally  strong,  according  to 
the  severity  of  the  service  to  which  they  are  subjected. 
When  the  machine  is  equipped  with  individual  motor  drive, 
the  use  of  a  25-horsepower  motor  is  recommended.  The 
drive  Is  through  a  constant  speed  pulley  and  two  levers  at 
the  front  of  the  machine  control  all  changes  of  speeds  and 
feeds.  The  lathe  swings  27  Inches  over  the  ways,  13Vi 
inches  over  the  carriage,  and  takes  8  feet  between  centers 
with    the    standard    length    of    bed.      The    machine    can    be 

furnished  with  one  or 
two  carriaf;es,  as  de- 
sired, and  Is  built 
strong  enough  to  work 
high-speed  steel  tools 
to  the  limit  of  their 
capacity.  The  pro- 
vision of  two  car- 
riages on  this  machine 
adds  greatly  to  the 
rapidity  with  which 
It  Is  able  to  handle 
turning  operations  on 
classes  of  work  which 
come  within  Its  range. 
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Bridgeford    Plain    Turning    Lathe    -wKich    swings    13'/^    inches   over    Carriage    and    27    inches    over   Ways 


LINCOLN   ARC   WELDING   MACHINE 

The  Lincoln  Electric  Co.,  East  3Sth  St.  and  Kelley  Ave., 
Cleveland,  Ohio,  has  recently  placed  upon  the  market  an 
electric  arc  welding  machine  which  combines  the  features 
of  economy  in  power  consumption,  .simplicity  of  operation, 
and  reliability  of  service.  This  welder  is  so  constructed  that 
it  always  generates  exactly  the  voltage  which  is  required 
at  the  arc,  and  at  the  same  time  the  current  is  maintained 
practically  constant.  On  this  account  it  is  unnecessary  to 
employ  a  rheostat  or  other  means  for  adjusting  the  resist- 
ance of  the  circuit,  and  as  a  result  no  power  is  wasted  in 
this  way.  This  feature  is  made  possible  by  the  special  wind- 
ings of  the  generator. 

The  method  of  control  has  been  simplified  by  eliminating 
the  necessity  of  employing  a  resistance  device  in  the  circuit, 
and  the  operation  of  the  machine  is  said  to  be  so  simple 
that  any  reasonably  intelligent  man  can  learn  to  run  it. 
Emergency  service  is  frequently  demanded  of  arc  welding 
machines,  and  for  that  reason  the  new  Lincoln  arc  welder 
has  been  designed  to  give  satisfactory  service  during  long 
periods  of  heavy  duty  and  to  carry  over  loads  without  dam- 
age to  the  machine. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Cutting-off  Machine:  Etna  Machine  Co.,  Toledo,  Ohio. 
This  machine,  which  has  a  capacity  for  stock  up  to  4  inches 
in  diameter,  represents  the  addition  of  a  larger  sized  ma- 
chine to  the  line  of  cutting-offi  machines  of  this  company's 
manufacture. 

Spot  Welding  Machine:  National  Electric  Welder  Co., 
Warren,  Ohio.  A  power-driven  spot  welding  machine  in- 
tended for  the  rapid  production  of  duplicate  parts  from  light 
gage  sheet  steel.  The  machine  is  known  as  the  "National 
Jr.  Automatic  Welder." 

Water  Cooler:  L.  G.  Stebbins,  New  London,  Conn.  A 
sanitary  water  cooler  especially  adapted  for  shop  use.  The 
cooler  is  designed  with  an  air  chamber  in  the  ice  container, 
which  is  said  to  retard  melting,  thus  making  the  cooler  eco- 
nomical in  the  use  of  ice. 

Universal  Counter:  New  Haven  Trolley  Supply  Co.,  New 
Haven,  Conn.  A  counter  in  which  the  distinctive  feature  con- 
sists of  operation  by  either  a  rotary  or  a  reciprocating 
motion,  so  that  the  counter  may  be  employed  for  recording 
either  revolutions  or  strokes. 

Air  Pump:  Hartford  Machine  Screw  Co.,  Hartford,  Conn. 
Two  types  of  air  pump  for  use  in  the  garages  of  industrial 
plants  employing  motor  trucks  for  transporting  their  product. 
One  pump  is  mounted  on  a  truck  for  portable  service,  while 
the  other  is  a  stationary  unit. 

Automobile  Trailer:  Erie  Trailer  Mfg.  Co.,  Erie,  Pa.  A 
"trailer"  which  can  be  coupled  to  any  type  of  automobile  for 
use  in  rapidly  transporting  material  for  a  considerable  dis- 
tance. Such  a  trailer  would  doubtless  be  found  very  valu- 
able by  numerous  manufacturing  plants. 

Tool-Holder:  Keystone  Equipment  Co.,  Philadelphia,  Pa. 
A  tool-holder  for  high-speed  cutters,  which  is  designed  in 
such  a  way  that  the  cutting  edge  of  the  tool  is  protected 
from  both  vertical  and  lateral  stresses.  The  holder  is  made 
of  cold-drawn  steel,  and  is  casehardened. 

Self-opening  Die-head:  Eastern  Machine  Screw  Corpora- 
tion, New  Haven,  Conn.  This  die-head  is  suitable  for  use  on 
both  automatic  and  hand  screw  machines.     The  chasers  are 


held  firmly  over  the  cutting  edge  and  cannot  tip,  so  that  the 
possibility  of  producing  tapered  blades  is  avoided. 

Cutting-off  Chuck:  Westcott  Chuck  Co.,  Oneida,  N.  Y.  A 
geared  scroll  cutting-off  chuck  especially  adapted  te  the  re- 
quirements of  explosive  shell  work.  The  jaws  are  adjust- 
able through  spur  gears  and  are  designed  to  afford  a  power- 
ful grip.  Both  Independent  and  universal  control  of  the  jaws 
is  provided. 

Compound  Cross-feed  Handles:  Porter  Cable  Machine 
Co.,  Syracuse,  N.  Y.  To  overcome  trouble  experienced  by 
lathe  hands  in  having  cross-feed  handles  so  located  that  they 
interfere  in  certain  positions,  this  company  has  redesigned 
the  feed  works  on  its  12-inch  lathe,  so  that  the  handles  can- 
not interfere  in  any  position. 


Lincoln  Arc  Welding  Machine  in   which  Voltage 


held  Constant 


Four-Head  Planing  Machine:  Betts  Machine  Co.,  Wil- 
mington, Del.  This  machine  has  a  capacity  for  handling 
work  16  feet  wide,  10  feet  high  and  30  feet  long.  The  ma- 
chine was  built  for  the  League  Island  Navy  Yard,  Philadel- 
phia, Pa.;  it  is  motor  driven  and  designed  to  provide  for  the 
rapid  manipulation  of  all  moving  parts. 

Rotary  Cutting-off  Machine:  Newton  Machine  Tool  Works, 
Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa.  A  high-duty  6-inch 
rotary  cutting-off  machine  particularly  adapted  for  use  in 
connection  with  the  manufacture  of  high  explosive  shells. 
The  hourly  capacity  of  the  machine  is  20  pieces  of  0.50  per 
cent  carbon  steel,  6  inches  in  diameter. 
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The  Power  You  Get  from 

Those  Rugged  Back  Gears 

Look  at  their  size.  Notice  their  large  diameters,  wide  faces  and  coarse  pitch.  These 
features  mean  smooth,  even,  and  very  powerful  driving  action.  The  power  delivered  to 
the  large  constant  speed  driving  pulley  by  the  wide  belt  is  transmitted  through  a  power- 
ful train  of  hardened  gears  to  the  back  gears  and  the  large  driving  gear  at  the  front  of 
the  spindle.  By  this  means  the  drive  is  always  directly  to  the  front  of  the  spindle,  thus 
eliminating  possibility  of  spindle  torsion. 

All  gears  run  smoothly,  the  teeth  being  carefully  cut  and  the  supporting  shafts 
housed  in  massive  bearings  close  to  the  points  of  drive.  Note  how  this  is  done  in  con- 
nection with  the  bearings  of  the  back  gear  shaft  shown  above.  The  large  size  of  the  back 
gear  sleeve  is  also  shown.  Such  proportions  overcome  the  vibrations  due  to  torsion.  A 
lever  on  the  side  of  the  machine  controls  the  back  gears  and  when  they  are  thrown  in  or 
out  of  engagement,  automatic  locking  pins  secure  or  disengage  the  large  driving  gear  at 
the  front  of  the  spindle. 

The  ample  power  furnished  at  all  times  is  one  of  the  main  reasons  why  those  big  jobs 
can  be  mounted  on  the  table  and  deep,  result-producing  cuts  can  be  taken  at  coarse  feeds. 

Brown  &  Sharpe  Mfg.  Company, 

OFFICES:  ?n  VoBry  St  .  Npw  York.  N.  Y. :  K'A  Thf  Uniirsp.  rhilndelphln.  Pn  ;  <i2«-fi30  Washington  Blvd..  Chicago,  III  ;  305  Ch-imber 
of  fommrr.  <-    UMg  ,    Kcm  henlvr,    N.    Y.;    Room   419   Unlvrrslly    Hlock,    Syrnruse.    N.    Y. 

REPRESENTATIVES:  Itelrd  Mnrhlnery  Co..  rutaburcch.  I"n..  Erie,  Va.;  Cnrcy  Machinery  ft  Supply  Co..  Baltimore.  Md.;  E.  A. 
Kinsey  Co..  CInclniinil.  O,  Tndlnnnpollii,  Ind.;  PacHlc  Tool  &  Supply  Co.,  San  Francliico,  Cat:  Stronir.  Carlisle  &  Hammond  Co., 
Cleveland,  O..  Detrnli.  Mich.;  Colrord-WrlRht  Machinery  &  Supply  Co..  St.  Ix)uls,  Mo.;  Perlne  Machinery  Co.  Seattle.  Waah.: 
Portland   Mnchlnerv  I'n,    r'orllHnfl     Ore 
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B.  &  S.  No.  5B  Heavy  Plain 
Milling  Machine 

The  largest  and  most  powerful  of  our  line  of  plain  milling 
machines  is  shown  below  equipped  with  motor  drive,  milling  a 
steel  test  block.  For  the  shop  demanding  definite  results  on  heavy 
work  this  is  the  machine  to  consider.  With  power  to  spare  for 
work  within  its  capacity;  an  efficient  feed  mechanism  for  driving 
a  heavily  loaded  table  against  deep  cuts ;  independent  spindle  speed 
and  table  feed  change  mechanisms  to  give  a  wide  and  flexible 
range  of  speeds  and  feeds;  and  a  general  handy  arrangement  of 
all  operating  parts,  it  is  a  machine  at  once  productive  and  easy 
to  operate. 

Another  point  to  remember.  The  sturdy  design  and  the  careful 
construction  of  these  machines  mean  real  and  continuous  service. 

If  you  have  heavy  milling,  this  particular  machine  will  be  of 
interest.  Or  if  you  don't  need  this  particular  machine  there  may 
be  another  in  our  line  of  40  sizes  and  styles  that  you  do  need. 
Better  write  for  descriptive  literature  and  see. 


■M — fi». 


You  Do 

MilUng?  Well, 

Read  This 


How  often  ia  a  day's  work  do 
you  encounter  a  troublesome  prob- 
lem in  milling?  It  may  be  some- 
thing unusual,  a  point  about  which 
you  may  feel  that  your  solution  is 
correct  but  still  you  would  like  to 
be  certain.  That  is  the  time  when 
a  book  like  our  "Practical  Treatise 
on  Milling  and  Milling  Machines" 
is  invaluable.  This  book  is  new 
and  contains  a  readable,  up-to-date 
fund  of  information  about  milling 
in  general.  Why  not  order  a  copy 
now? 

Price,  cardboard  cover  $1.00 

Cloth  cover    $1.50 

Postpaid. 


Providence,  Rhode  Island,  U.S.  A. 

CANADIAN:    The  Canadian  Fairbanks-Morse   Co.,   Ltd.,   Montreal,    Toronto,   Winnipeg,    Calgary,   Vancouver,    St.    John,    Saskatoon. 

FOREIGN:  Buck  &  Hickman,  Ltd.,  London,  Birmingham,  Manchester,  Sheffield,  Glasgow;  F.  G.  Kretschmer  &  Co.,  Frankfurt, 
a/M.,  Germany;  V.  Lowener,  Copenhagei^  Denmark,  Stockholm,  Sweden,  Christlania,  Norway;  Schuchardt  &  Schutte,  Petro- 
grad,  Russia;  Fenwick,  Freres  &  Co.,  Paris,  France;  Liege,  Belgium,  Turin,  Italy,  Zurich,  Switzerland,  Barcelona,  Spain;  F.  W. 
Home   Co.,   Tokio,    Japan;   L,    A.    Vail,    Melbourne,    Australia;   F.  L.   Strong,  Manila,  P.  I. 
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Turning  Machine:  Brightman  Mfg.  Co.,  Coliimbus,  Ohio. 
This  Is  a  special  machine  for  turning  vanadium  or  other  al- 
loy steel  from  the  rough  bar  ready  for  use  In  automatic  ma- 
chines employed  in  the  manufacture  of  shrapnel  and  other 
explosive  shells.  The  machine  will  turn  all  sizes  of  rounds 
from  1  to  6  inches  in  diameter,  inclusive. 

Yoke  Riveting  and  Punching  Machine:  Hanna  Engineer- 
ing Works.  2059  Elston  Ave.,  Chicago,  111.  In  this  combina- 
tion machine  the  riveter  is  of  the  same  design  as  that  of  the 
100-ton  lever  and  toggle  machine  of  this  company's  manu- 
facture. An  auxiliary  dash  or  mechanism  has  been  added 
which  absorbs  the  shock  when  the  punch  passes  through  the 
work. 

Adjustable  Boring  Bar:  Madison  Mfg.  Co.,  Muskegon, 
Mich.  An  adjustable  cutter  and  bar  for  use  in  automatic 
machines,  turret  lathes,  boring  mills,  and  other  machines. 
These  cutters  are  intended  to  take  the  place  of  reamers  and 
to  insure  obtaining  absolutely  straight  holes  of  any  size.  It 
is  claimed  that  the  cutter  can  be  set  to  within  0.00025  inch 
of  the  required  size. 

Combination  Drafting  Instrument:  3-in-l  Co..  Hartford, 
Conn.  A  combination  instrument  developed  as  a  substitute 
for  drafting  machines,  triangles  and  protractors.  The  three 
instruments  referred  to  are  combined  In  the  new  combina- 
tion instrument  which  consists  of  a  90-degree  protractor  and 
two  adjustable  transparent  blades.  Either  blade  can  be  used 
against  a  T-square  or  straightedge. 

Die  and  Shell  Hardening  Furnaces:  Tate,  Jones  &  Co., 
Inc.,  Empire  Building,  Pittsburg,  Pa.  One  of  these  furnaces 
is  built  with  three  independently  heated  chambers  and  is  In- 
tended for  use  in  hardening  dies.  The  other  furnace  re- 
ferred to  is  of  the  lead  bath  type,  and  is  Intended  for  use  in 
connection  with  the  manufacture  of  shrapnel  shells  of  the 
type  used  by  the  Russian  Government. 

Portable  Pneumatic  Grinder:  Ingersoll-Rand  Co.,  11 
Broadway,  New  York  City.  In  designing  this  tool  particular 
attention  was  paid  to  developing  a  simple  construction  in 
which  all  parts  are  readily  accessible.  The  grinder  is  adapted 
for  using  wheels  up  to  8  inches  in  diameter  at  3400  R.  P.  M.; 
and  is  particularly  suitable  for  grinding,  buffing,  and  polish- 
ing operations,  and  for  cleaning  castings. 

Blower  and  Compressor:  DeLaval  Steam  Turbine  Co., 
Trenton,  N.  J.  A  line  of  centrifugal  blowers  and  compressors 
which  can  be  operated  at  peripheral  velocities  of  from  450  to 
600  feet  per  second.  It  is  possible  in  practically  all  cases  to 
connect  the  blower  or  compressor  directly  to  the  DeLaval 
steam  turbine.  A  pressure  of  from  3  to  4  pounds  per  square 
inch  can  be  generated  in  a  single-stage  blower. 

Single-Purpose  Lathe:  Cleveland  Machinery  &  Supply  Co., 
Cleveland.  Ohio.  A  lathe  particularly  designed  to  meet  the 
requirements  of  shell  work,  but  which  can  also  be  employed 
in  general  manufacture.  The  machine  may  be  provided  with 
an  open  belt  drive  or  with  a  geared  head.  It  is  of  simple 
construction,  and  as  a  result  it  is  claimed  that  an  unskilled 
workman  can  readily  be  taught  to  operate  it. 

Projectile  Lathe:  Pittsburg  Machine  Tool  Co.,  Braddock, 
Pa.  This  lathe  is  adapted  for  heavy  projectile  boring 
through  the  provision  of  an  extra  heavy  carriage  and  a  large 
saddle  to  hold  an  8-lnch  boring  bar.  An  oil  tube  delivers 
lubricant  to  the  tool  and  the  bed  is  furnished  with  an  oil 
pan.  A  forming  attachment  at  the  back  of  the  lathe  pro- 
vides for  shaping  the  interior  of  the  shell  as  required. 

Lathe  Turret  and  Diameter  Stops:  Fay  &  Scott,  Dexter, 
Maine.  The  turret  referred  to  is  virtually  a  multiple  tool 
arranged  In  such  a  manner  that  any  number  of  tools  up  to 
six  can  be  brought  into  operation  successively.  The  di- 
ameter stop  Is  automatic  In  its  operation,  the  motion  being 
taken  from  the  revolving  turret  head.  This  device  provides 
a  positive  independent  feed  stop  for  each  face  of  the  turret. 

Stud-bolt  Grip:  E.  Spring,  226  Northwestern  Ave.,  Detroit, 
.Mirh.  A  device  which  takes  the  place  of  a  cap  nut  for 
tiKlitfning  or  a  pipe  wrench  for  loosening  studs.  It  consists 
of  a  block  with  a  cylindrical  opening  to  receive  the  stud  and 
a  knurled  eccentric  disk  which  engages  the  stud.  The  de- 
vice Is  dropped  over  the  stud  and  turned  with  an  ordinary 
wrench,  the  grip  on  the  stud  being  obtained  by  the  eccentric 
knurled  disk. 

Elevating  Truck*:  Stueblng  Truck  Co..  Cincinnati,  Ohio. 
Elevntlng  trucks  of  the  type  used  In  connection  with  loading 
platforms.  The  trucks  are  made  In  two  styles.  One  of  these 
tnick.s  Is  provided  with  three  wheels  and  the  load  Is  both 
lifted  and  lowered  by  means  of  the  handle.  The  other  one 
Is  of  the  4-wheel  type,  and  on  this  one  the  load  Is  lifted 
by  means  of  a  handle  but  released  by  means  of  a  foot  lever 
and   hydraulic  check. 

Rim  Friction  Clutch:  The  Lehigh  Clutch  Co..  Camden. 
N.  .1  This  clutch  Is  of  the  oppoalte  jaw  type,  and  encli  jnw 
Is  opi'rnted  by  an  Independent  lever  which  Is  connected  Willi 
the  spool  by  turn  buckles.  Those  turn  buckles  servo  to  nd 
Jiirt  the  clutch  when  the  shoes  begin  to  wear,  as  the  wondcn 
shoe  or  friction  block  on  either  Jaw  can   be  shifted  without 


disturbing  the  other  jaws,  and  without  requiring  the  removal 
of  the  clutch  from  the  shaft 

Portable  Electric  Drill:  Standard  Electric  Tool  Co.,  Cin- 
cinnati, Ohio.  This  company  has  added  three  new  sizes  to 
its  line  of  portable  electric  drills;  the  new  tools  have  capaci- 
ties of  %.  %  and  %  inch,  respectively.  In  all  essential 
features  the  design  follows  that  of  other  portable  electric 
drills  of  this  company's  manufacture.  They  have  weights 
of  17,  24,  and  26  pounds,  respectively,  and  are  furnished  with 
motors  for  operation  on  110  or  220  volt  current. 

Universal  Grinder:  Thompson  Grinder  Co.,  Springfield, 
Ohio.  This  machine  has  a  capacity  for  grinding  cylindrical 
work  up  to  10  inches  in  diameter  by  36  Inches  long;  and  for 
surface  grinding  it  will  handle  work  up  to  8  Inches  wide  by 
48  Inches  long.  An  Internal  grinding  attachment  can  be 
supplied  which  adapts  the  machine  for  grinding  holes  up  to 
12  inches  in  depth.  Milling  cutters  up  to  20  inches  in  di- 
ameter and  knives  up  to  48  Inches  in  length  can  be  sharpened. 

Steam-hydraulic  Press:  Mesta  Machine  Co.,  Pittsburg, 
Pa.  A  line  of  steam-hydraulic  presses  which  are  made  in 
various  sizes  and  in  two  general  types.  One  of  these  is  the 
4-column  type,  while  the  other  is  of  the  single  frame  type, 
the  latter  being  the  latest  product  of  the  Mesta  Machine  Co. 
Presses  of  this  type  are  built  with  capacities  up  to  500  tons. 
The  machine  is  entirely  self-contained,  the  steam  and  hy- 
draulic cylinders  being  direct  connected,  so  that  the  water 
does  not  have  to  be  forced  through  pipes  when  the  press  is 
in  operation. 

Double  Lever  Bar  Bender:  Wallace  Supplies  Mfg.  Co., 
Chicago,  111.  An  adjustable  machine  adaptable  for  making 
two  bends — one  right-hand  and  the  other  left-hand — without 
resetting  the  bending  device  and  without  removing  the  stock 
from  the  machine.  In  cold-bending,  the  machine  will  handle 
flat  stock  up  to  14  by  2  Inches,  rounds  up  to  %  Inch  in 
diameter,  and  square  stock  up  to  %  Inch.  In  hot  bending, 
the  capacity  is  for  flat  stock  up  to  %  by  2  inches,  rounds  up 
to  %  inch  in  diameter,  and  square  stock  up  to  %  inch. 

*  •     • 

BAINES    "KEYSTONE"  RUST- PROOFING 
PROCESS 

A  process  of  rust-proofing  steel  and  iron  is  being  promoted 
by  Henry  C.  Balnes,  engineer  and  metallurgical  chemist  of 
Baines'  Metallurgical-Chemical  Laboratories,  411  First  St., 
Jackson,  Mich.  The  process  was  developed  In  1903,  and  sev- 
eral English  factories  were  equipped  for  treating  metal  parts 
by  It.  The  treatment  consists  of  boiling  the  parts  to  be  rust- 
proofed  in  a  combination  of  chemicals  for  from  fifty  mlnutee 
to  two  hours,  depending  on  the  depth  of  rust-proof  coating  re- 
quired and  the  size  and  bulk  of  the  articles  to  be  treated. 
The  equipment  required  Is  simple,  consisting  of  an  Iron  tank 
of  a  size  necessary  to  accommodate  the  products  to  be  treated, 
and  a  few  utensils.  The  tank  may  be  heated  by  steam  or  by 
any  other  heat.  The  cost  of  the  treatment.  Including  chemi- 
cals, heat  and  labor,  is  less  than  one  cent  a  pound  for  small 
articles,  averaging  five  to  the  pound,  and  the  cost  decreases 
in  proportion  to  the  increase  of  weight  and  bulk  of  the  ma- 
terial treated.  It  is  claimed  that  iron  and  steel,  both  wrought 
and  cast,  can  be  rendered  permanently  rust-resisting  and 
that  it  imparts  a  black  mat-finish  to  the  metal,  thus  provid- 
ing an  attractive  coloring  and  rust-proofing  in  one  process. 
The  treatment  Is  well  suited  for  articles  to  be  painted,  as  it 
furnishes  a  ground  Impervious  to  rust  and  chemical  action, 
and  effectually  prevents  peeling  of  paint  due  to  these  causes. 

*  •     • 

SHAPING  TOOTH  ENDS  FOR  CLASH 
GEARS 
The  Rockford  Milling  Machine  Co.  employs  a  simple  method 
for  shaping  the  ends  of  gear  teeth  of  clash  gears  used  In 
the  speed-changing  mechanism  of  the  Rockford  milling  ma- 
chine, which  is  simpler  and  cheaper  to  effect  than  the  tooth 
rounding  commonly  resorted  to  for  facilitating  the  changing 
of  speeds.  The  alternate  tooth  are  shortened  with  a  small 
end-mill,  the  mill  being  sunk  about  1/16  inch  below  the  side 
faces  of  the  gear.  When  a  gear  thus  treated  Is  brought 
laterally  Into  contact  with  another  In  order  to  change  the 
speed,  the  teeth  slip  by  until  one  drops  Into  the  space  at  the 
end  of  a  short  tooth,  and  then  full  engagement  Is  easily  ac- 
complished by  the  operator.  The  gear  train  Is  not  moved 
forward  or  backward  by  enpngemont,  as  Is  usually  necessary 
with  the  roundod  tooth  ends;  hence,  less  effort  Is  required 
of  the  operator  to  change  speeds. 
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A  CUTTER  GRINDER 
THAT  IS  ALSO 


A  Cutter  Grinder  that  is  also  a  Cylin- 
drical Grinder,  a  Surface  Grinder  and 
an  Internal  Grinder — that's  the  "Cin- 
cinnati" No.  2  Universal  Cutter  and 
Tool  Grinder.  It  is  a  complete  tool- 
room machine;  sharpens  all  sorts  of 
cutters,  including  large  face  mills. 
Overhead  works  are  simple,  only  one 
belt  from  the  line  shaft;  can  be  fur- 
nished as  a  self-contained  motor-driven 
machine  if  desired;  many  more  advan- 
tages we'd  like  to  tell  about. 

The  special  catalog  giving  full  details 
sent  upon  request. 

^  Large  face  mills  are  always  awkward  to 
handle.  Sharpening  them  is  easy  on  this 
machine,  because  they  are  held  on  a  revolving 
spindle  just  as  on  the  MilHng  Machine.  And 
the  clearance  dials  insure  accuracy. 

fl  For  spiral  mills  and  similar  work  it  has 
a  graduated  dial  from  which  the  desired  clear- 
ance angle  is  read  direct,  and  getting  the 
correct  clearance  is  the  most  important  thing 
about  cutter  sharpening.  With  this  machine 
it  is  easy. 

n  The  AUTOMATIC  TABLE  MOVEMENT 

enables  you  to  do  Cylindrical  Grinding,  and 
with  the  Internal  Grinding  Attachment  you 
can  grind  the  holes  in  jig  bushings  and  small 
machine  parts,  such  as  gears,  clutches,  etc. 


THE  CINCINNATI 

MILLING  MACHINE 

COMPANY 


CINCINNATI 


OHIO,  U.  S.  A. 


a  Cylindrical  Grinder 
a  Surface  Grinder 
an  Internal  Grinder 


No.    2  Grinder  Motor-Driven 


12"  Face  Mill 


Spiral  Mill 


Circular  Grinding  Attachment 
Automatic  Feed 
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S.  A.  E.  STANDARD   COTTER  PINS 

A  committee  of  the  Society  of  Automobile  Engineers  has 
worked  out  a  table  of  standard  cotter  pins,  showing  41 
Tvcommended  standard  sizes.     These  are  to  take  the  place 

TABLE  I      S    A     E.  STANDARD  SIZES  OF  COTTER  PINS 


B.  W.  Gage 

13 

12 

u 

10 

8 

6 

Nominal  Diameter 

A 

A 

A 

i 

A 

u 

13 

No.  Drill  for  Hole 

48 

36 

30 

28 

21 

11 

2 

Length  of  Shank 

t'« 
i 
1 
J 

I 

n 
li 
li 
H 
18 
1! 

•-'i 
•-•£ 

31 
3 

' 

X 
X 
X 
X 

x> 

X' 

A 
X 
X 
X' 

x» 

•• 

z 

X 
X 
X 
X 
X 
A 
X' 

•• 

A 
X 
A 
X 

X' 

x> 

A 

X 
X 

X              X 

X'            X 

X'          x' 

X' 

x' 
VacMnery 

Note.— X.  short  series  ;  x".  long  series  ;  A,  arbitrar>' sizes. 

of  between  250  and  300  different  sizes  now  in  common  use. 
Table  I  shows  the  range  of  sizes,  while  Table  II  shows  where 
they  may  be  applied.  Table  I,  showing  the  sizes  in  a  con- 
venient form,  may  be  developed  from  Table  II.  The  sizes 
marked  "x"  are  the  ones  in  the  short  series  of  Table  I,  those 
marked  "x"'  are  the  sizes  required  to  complete  the  long  series, 

TABLE  II.     APPLICATIONS  OF  STANDARD  COTTER  PINS 


Body 
Size 

of 
Bolt 

or 
Pin 

Cotter  Pins  for  Yoke           Cotter  Pins  for 
and  Rod  Ends                  S.  A.  E.  Bolts 

Cotter  Pins  for 
U.  S.  S.  Bolts 

Pin 
Dia. 

A 

A 

Pin  Length 

Drill 

Pin 

Pin  Length 

Drill 
No. 

48 
48 
36 
36 
36 
28 
28 

28 
28 
28 
11 
11 
2 

Pin 
Dia. 

A 

1 

A 
•'4 
A 
A 
i 
A 
A 
4J 
ii 
il 
il 

Pin  Length 

Drill 
No. 

48 
48 
:{6 
:;<! 
:'.(; 
:!() 
•.w 

■M) 

2s 
21 
21 
11 
11 

inert 

Sh'rt 

i 

a 

i 

Long 

A 

i 
i 

V 

I 

a 

H 

i! 

n 

Sh-rt 

i 
i 

i 
i 

.i 

ij 

11 
1! 

2 

Long 

i 

i 

! 
i 

.1 

U 

ii 

•i 

21 
2i 
2f 

Sh'rt 

h 
1 
i 

i 
i 
1 

n 
n 
n 
ii 
li 

I' 

2i 
2i 

Long 

1 

i 
1 

li 
li 

14 

'! 
2 

il 

2| 

;! 

A 
i 
A 
i 

* 

1 
1 

11 

1} 

i 

1 

i 
i 
1 

48 
48 
36 
36 
36 
36 

and  those  Indicated  by  "A"  are  extra  sizes  not  called  for  on 
Table  II,  which  seem  desirable  In  order  to  fill  out  the  line. 
There  are  23  different  sizes  In  the  short  series,  13  in  the 
long,  and  6  Inserted  to  nil  out  the  table,  making  a  total  of  41. 

•     •     • 

PERSONALS 

Harry  R.  Snyder,  formerly  of  the  Williamson  Heater  Co., 
rinclnnati,  Ohio,  has  been  made  business  manager  of  the 
Wroiirhf  Iron  Heater  Co.,  Pes  Molnoa,  Iowa. 


George  E.  Neil,  formerly  manager  of  the  Neil  Machinery 
Co.,  New  Vork  City,  has  taken  the  management  of  the  ma- 
chine tool  department  of  Fairbanks,  Morse  &  Co.,  New  York 
City. 

J.  M.  Toppin,  who  for  several  years  has  been  connecn^a 
with  the  G«neral  Electric  Co.,  Pittsfield,  Mass.,  has  been 
appointed  general  manager  of  the  Rhodes  Mfg.  Co.,  Hartford, 
Conn. 

Donald  B.  Howard,  general  manager  of  the  Wrought  Iron 
Heater  Co.,  Des  Moines,  Iowa,  has  been  elected  a  member 
of  the  American  Society  of  Heating  and  Ventilating  En- 
gineers. 

R.  W.  Ellingham,  formerly  general  factory  manager  of 
the  Hendee  Mfg.  Co.'s  plant  at  Springfield,  Mass.,  is  no  longer 
connected  with  the  company,  having  entered  the  employ  of 
a  Bridgeport,  Conn.,  concern. 

L.  S.  Love,  formerly  head  of  the  L.  S.  Love  Machinery 
Co..  has  joined  the  Sherritt  &  Stoer  Co.,  Inc.,  603  Finance 
Building,  Philadelphia.  Pa.,  dealers  in  machine  tools,  railway 
and  machine  shop  equipment. 

W.  B.  Gould,  for  many  years  with  the  Jones  &  Lamson 
Machine  Co..  Springfield,  Vt.,  and  well  known  to  the  ma- 
chinery trade,  has  Joined  the  machine  tool  department  of 
Fairbanks,  Morse  &  Co..  New  York  City. 

Roy  C.  McKenna.  of  the  McKenna  Bros.  Co.,  Pittsburg,  Pa., 
was  recently  elected  president  of  the  Vanadium-Alloys  Steel 
Co..  Pittsburg,  succeeding  E.  T.  Edwards,  who  resigned  to 
become  president  of  the  Latrobe  Electric  Steel  Co. 

W.  Spencer  Robertson  was  appointed  secretary  of  the 
American  Locomotive  Co.  at  a  meeting  of  the  board  of  di- 
rectors. July  14,  in  New  York  City.  Mr.  Robertson  was  ap- 
pointed to  fill  the  vacancy  caused  by  the  resignation  of  C.  B. 
Denny. 

William  T.  Dunn,  formerly  tool  steel  expert  for  the  Car- 
penter Steel  Co.  in  Boston  and  New  England,  has  been  ap- 
pointed district  sales  agent  for  New  England  and  Eastern 
Canada,  by  the  International  High  Speed  Steel  Co.  of  New 
York  City. 

C.  D.  Wheeler,  for  the  past  six  years  advertising  manager 
of  the  Fort  Wayne  Electric  Works  of  the  General  Electric 
Co..  Fort  Wayne.  Ind.,  resigned  the  position  July  17,  to  go 
with  the  Santo  Mfg.  Co.,  Philadelphia,  Pa.,  as  advertising  and 
assistant  sales  manager. 

J.  E.  Ruth,  who  has  for  some  time  been  at  the  home  office 
of  the  Gisholt  Machine  Co.,  Madison,  Wis.,  preparing  himself 
for  work  in  the  sales  organization  of  the  Gisholt  periodo- 
graph  department,  is  now-  located  at  the  New  York  office  of 
the  company,  50  Church  St.  Mr.  Ruth  will  look  after  Gisholt 
periodograph  interests  in  the  New  York  and  metropolitan 
territory. 

Arthur  K.  Ingraham,  seventy-eight  years  old,  and  for  forty- 
five  years  a  salesman  in  the  employ  of  the  Joseph  Dixon 
Crucible  Co.,  Jersey  City,  N.  J.,  is  conceded  to  be  the  dean 
of  traveling  salesmen,  claim  to  which  distinction  was  re- 
linquished by  George  Olney  formerly  of  the  Irving-Pitt  Mfg. 
Co.,  Brooklyn,  N.  Y.,  who  retired  from  active  service  over 
a  year  ago.  Mr.  and  Mrs.  Ingraham  celebrated  their  golden 
wedding  at  their  home  in  Mount  Vernon,  N.  Y.,- seven  years 
ago. 

H.  M.  Montgomery,  chairman  of  the  Chicago  section  of 
the  American  Society  of  Mechanical  Engineers,  has  been 
elected  vice-president  and  director  of  the  Powdered  Coal  En- 
.ijineering  &  Equipment  Co.  of  Chicago.  This  company  is 
preparing  elaborate  plans  for  the  construction  and  equip- 
ment of  a  large  demonstration  plant  and  research  laboratory 
in  Chicago  where  working  demonstrations  of  the  adaptation 
of  powdered  coal  to  all  forms  of  furnace  heat  production  will 
bo  carried  on  under  engineering  observation,  aided  by  every 
influence  that  scientific  research  can  bring  to  bear  on  the 
production  of  perfect  combustion. 
•     •     • 

OBITUARIES 

Thomas  D.  West,  a  well-known  writer  on  foundry  topics 
and  author  of  several  books  on  foundry  practice,  died  in 
Cleveland,  Ohio,  June  17,  following  an  automobile  accident. 
Mr.  West  was  the  first  one  to  subscribe  to  Machinery  when 
it  was  started  in   1894. 

Charles  H.  Hunt,  for  forty  years  an  armorer  in  the  United 
Slates  Armory  at  Springfield.  Mass..  died  July  8,  aged  eighty- 
four  years.  Mr.  Hunt  was  born  In  Springfield  and  lived 
there  practically  all  hts  life.  He  enton>d  the  employ  of  the 
arninry   in   ISfil   and   roliriHl  about   fifteen   yo.irs  ago. 


OOMINO   EVENTS 

Aorn't  17.— Anniul  m»»lln»  of  Hid  Inlcrnitlonil 
lUllmid  Blirkumltbs'  AnnorUIlon.  I'hIlmlelphU.  P«. 
A.  I,.  Woortworth,  ..-rrftiirr  trra.nrcr.  r.  »l.  A  l> 
llnllwuj.    I,lnn.    Ohio. 

B«pt«mk<r    710 Twi-ntj  third 

nf     Id*     Tr«»»llnf     Kn|tln>«r*'     AMorlilloa.     Hotel 
WeriBU,  Cblcigo,  III.     W.  0.  TlmiVMni,  •ccrttuj. 


K«»t    llliir«lo.    N.    T 

Btptunbar    »11 Swedish    (•n(lD<<<'rin(    ron 

In  the  Itnltnl  Sliiti<a;  miTlInf  In  Cblrafo. 
Inrr.  K«»lprn  nrituhlmllon  rommltlrj'.  B. 
I>«    08th    St..    Ilr.».lilTn.     N.    V. 


Fonndry 

ration    r.'"''.  '<•    f 
Recfp 


o«,v™tlnn     C?.""l."i',7. 


nlllp 


Marhlnr      KxhIMtlon      Co..      Atlantic 
Id     ronjnnrtlon     with     tho     Amprlran 
Irj-m*^'*    Aiwoolttlca    convnttlon.      Foundry    A 
Mnrhlnr     F:ihU>lll«n     t"o..     KMS     \V.     Madlnoo     St., 
Chlrico.    III. 


Hqiinrii    DIdf..    Chlrafo.    III. 


8«pi«fnb«r    97.0ctob«r     1. — Annual     ronT^otlofi     of 

<*    AmTtf-an    r<niDdrjmi<D'a    AMOclatloD.    Atlaotle 
Beptembet    liOctobar    >.— Aanuil    cxhUilt    of    Uc    Clljr,   N.  J. 
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Do  you  keep  a  record  of  the  performance  of  every  tool  in  your  shop; 
how  much  work  it  does;  how  good  work  it  does;  how  long  it  takes  to 
"break  in"  a  new  man  on  the  machine;  how  much  it  stands  idle  for  re- 
pairs, and  how  much  the  repairs  cost?  If  you  do,  you  are  just  the  kind 
of  a  customer  we  want  for  the 

^^PRECISION^^ 

BORING,  DRILLING  AND 
MILLING  MACHINE 

THE 

ORIGINAL  '<LUCAS  TYPE'' 


Power  feeds  in  every  direction.    QUICK  POWER  RETURN  to  every 
feed.    THE  SAME  LEVER  FOR  ALL. 


Lucas  Machine  Tool  Co., 


NOW  AND    ' 
.ALWAYS  OFy 


Cleveund,0.,U.S.A. 
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SOCIETIES.  SCHOOLS   AND 
COLLEGES 

Xiohiran  Collere  of  Kinds,  nou^hton.  Mlcb. 
Tnr  book  for  1914-1015.  ind  announcement  of 
oonmeB    for    1915-1916. 

Uni»w«lt7  of  Nebraska.  T.lnroln.  Neb.  Forty- 
fifth  annnnl  jreneral  cntnlojrue  containlnir  record 
for   1914-191.".  and   announcements   for  1915-1916. 

Clarkaon  College  of  TechnoloKT.  Potsdam.  N.  Y. 
Bulletin  of  the  Clarkaon  College  of  Terhnolopy. 
ahowlDg  the  equipment  of  the  shops  and  Inbora* 
tories,   etc. 

FennaylTuiU  Sta.te  CoUer«,  'State  College.  Pa., 
will  conduct  a  summer  school  of  sclent tflc  man- 
agement dnring  the  two  week.s  beginning  Angnst 
9.  Tbls  snmmer  season  Is  planned  for  the  ac- 
commodation of  works  managers;  superintendents; 
heads  of  cost,  stores,  purchasing,  planning  and 
production  departments;  and  members  of  such  de- 
partments. The  fee  for  thla  course  Is  |15.  Ap- 
plication should  be  made  to  J.  A.  Moyer,  director, 
State    College.    Pa. 

NE"W  BOOKS  AND  PAMPHLETS 

S&foty    and    Short    Trains.       By    Marcus    A.     Dow. 
30   pages,    5   by    ~Vi    Inches.      Published    by    the 
New    York    Central    Lines.    New    York    City. 
Cost    Beduction   America's    Only   Salvation.      By   Dr. 
Robert    Grimshnw.      14    pages.    6    by   9    Inches. 
This    Is    a     reprint    of    an    address    delivered    by 
Dr.    GrJm<thaw   before    the    American    Supply    &   Ma- 
chinery  Manufacturers'   Association   convention,    held 
In     Philadelphia.     June     4.     1915.       Dr.     Grlrashaw 
compared    prices    of    European    and    American    labor 
and    products,    and    endeavored    to   show    how   necee- 
sary    It   Is   that    these    costs   be   reduced    If   we  ever 
hope     to     obtain     a     secure     foothold     in     foreign 
markets. 

The    SUde    Rule.      By    Charles    N.    Pickworth.      122 
pages.    5   by    7    Inche.*:.      Published   by    the    Van 
Nostrand    Co..    New    York    City.      Price.    $1.00. 
This    Is    the    thirteenth    edition    of    a    practical 
manual    relating    to    the    use    of    the    slide    rule,    re- 
vised  and   extended    to   Include   descriptions   of   vari- 
ous    new '  slide     rule«     and     calculators.       A     brief 
reference   to    the  extraction    of   fifth   roots   has   been 
added.      The    book     covers    the    eubject    thoroughly 
and    should    be   useful    to    those    who    vr\sh    to    make 
a    complete    atudy    of    the    various    applications    of 
the    slide    rule    to    engineering    calculations. 
Purchasing.      By    C.    S.    Rlndfoos.      165    pages.    6 
by    0    Inches.      Published    by    the    McGraw-Hill 
Book   Co..    New   York   City.     Price.   $2, 
Recognising    the    lack    of    literature    on    the    sub- 
ject   of    purchasing,     this    book    has    been    prepared 
to    meet    the    general    re<iuirements    for    Information 
of    this    kind.      The    book    covers    a    wide    range    as 
Indicated     by     the     chapter     beads,     which     are     as 
follows:      How    to    Obtain    the    Right    Article;    How 
to     Obtain     the     Lowest     Price;      How     to     Obtain 
Prompt    Delivery;     Making     the     Purchase    Conform 
to      Fixed      Policy;      How      to      Obtain      Favorable 
Terms;    Personal    Characteristics    and    Qunllficatlons; 
Strategy:    Some    of    the    Legal    Aspects   of    Purchas- 
ing;   Departmental    Organization;    Forms. 
The    Coking    of    Coal    at    Low    Temperaturea    with 
8pecia.l    Reference    to    the    Properties   and    Com- 
poaition   of   the   Products.      By   S.    W.    Parr   and 
H.    L.    Olln.      ,39   pagps.    6   by    9    inches.      Illus- 
trated.    Published  by   the  University  of  IlllnolB. 
Rnglneering   Experiment  Station,  as  Bulletin   70. 
Price,  25  cents. 
Coke    produced    by    the    low    temperature    process 
conUlns   from   18   to  22  per  cent  of   volatile   matter 
and    retains    none    of    the    tar- forming    constituents. 
In   domestic   nse.    It   kindles   readily   and  bums   with 
a    bright    smokeless    flame.      RoAulta    of    the    study 
show     that    the    coke,     tar    and     gas    have    specific 
propprtles   of   special   value,    and    they   Indicate   that 
the   procMis   of  coking   at   low    temperature   could   be 
estahlHihed   surrpjwfully   and   on   a  commercial  basis. 
Practical    Shop    Mechanlca    and    Mathematics.       By 
James    F.    Johnson.      130   pages.    5   by    7    Inches. 
81    Illustrations.      Published    by    John    Wiley    A 
Sone.    New    York   City.      Price.   $1. 
The    author,    who    hi    snperlntendent   of    the    State 
Trade    School    In    BrIdg**port.    Conn.,    has    collrcted 
In    this    bonk    a    gmnt    amount    of    material    based 
upon     his     teaching     experloncp     and     upon     a     shop 
prartbe    roTcrlng    a     period    of    nine    years.       The 
siibjcrl    Is    prpsented    In    a    clear   and    almple    atyle. 
and    only    the    fundamental    principle*    of    fach    sob 
jprt   are   preartited.     The  book   la  divided    Into  eight 
chapters,     dealing     with     materials;     measures     and 
welghta;    mps^nrlng    Instruments;    pnlleya    and    belt- 
ing;    toothpd    glaring:     force    and    Ita    rplatton    to 
work;      forrp«;      stroM      and      strain;      and      anfle 
measurements. 

Tba     191ft     V.     B.     SUndard     SohadaU    of     Flangad 

Fittings    and     Flangos.       Chart     lasuptl     by     the 

National    Awwxiatinn    of    Master   Steam    and    Hot 

Water   Filters.    I'PpO   West    Broadway,    New    York 

nty.      Price.    11.00. 

The     standnrd     typ«*s     and     dimensions    of     Hsngrd 

Attlnga     llltiKtrarM     and     tsbulntnl     on     this     chart 

were    adopted     Msrrh     JO.     IBU.     by     a     Joint     com 

mlttee     of     the     Nafirmnl      Association     of     Master 

Steam    end    Hot    Wntrr    F  tlrm.    thp    Aniprlran    8o^ 

elety   of   Merhanlral    r- (rliicpra.    and    thp   Committee 

of     Mannfartnr<T«    on     •^tnn.Urdl^ntlon     of     Fltttnga 

and    Valr««.    and    rrmi'!  <>^    thn    «flme    slre«i    nnd    d1- 

mennlons     which     had     prPTloiialy     been     Mdoi<tpd    by 

th^    fommlttpp    of    Mnn.ifftrhirprs    on    Standardtaa 

lion    of    nttlng^    and    Valves,    and    whbh     by    tbla 

committee.     I«     l^rmwl     the     "Amrrl'-iin     ilnndard." 

and    whl^'b    be<^me    pffcrtlT*   Janus ry    1.    1P14. 

Tha      DMlrn      of      Drill      Jigs.        Hy      Andrew      N. 

Haddow        go    pages,     ti%    hy    SH    Inches        143 

llloatratlons.       Published     by     Bromott     A     Co.. 

Ltd..     Mancbeater.     Gngland.       Price,     3     abll 


lings.  6  pence  (60  cents). 
In  this  book  the  author  has  endeavored  to  give 
the  result  of  his  own  experience  In  the  hope  that 
It  may  be  helpful  to  those  Intending  to  devote 
their  attention  to  the  design  of  Jigs  and  flitores. 
The  book  comprises  ten  chapters  dealing  first  with 
Jig  nnd  fixture  details,  and  then  with  special  ex- 
amples of  Jig  design.  The  method  of  arrange- 
ment and  the  material  contained  resemhlf*.  In  a 
general  way.  a  number  of  series  of  articles  that 
have  appeared  In  the  mechanical  press  here  and 
abroad,  and  the  l>ook  Is.  in  fact,  made  up  from 
a  series  of  articles  that  have  been  published  from 
time  to  time  In  the  "Mechanical  World."  The 
chapters  are  headed  as  follows:  Introduction — 
Jigs  and  Fixtures — Thumbscrews — Standard  Parts 
— Solectlon  of  Type,  with  Examples — Drill  Jigs — 
T>rllllng.  Tapping,  and  Studding  Toola — Fixtures 
for   Drilling,    etc. — Special    Jigs. 

Purchasing.  By  H.  B.  Twyford.  2.16  pages.  6  by  9 
Inches.  Numerous  Illustrations,  charts,  dia- 
grams and  forms.  Published  by  D.  Van 
Nostrand  Co..  New  York  City.  Price,  »3. 
While  purchasing  is  one  of  the  primary  func- 
tions in  the  actlvlllps  of  businewt.  the  literature 
rolating  to  the  subject  Is  meager.  The  reason  for 
this  is  probably  the  difficulty  of  gMng  apedfic 
directions  and  the  great  differences  that  exist  in 
rllff'Tent  kinds  of  business.  The  author  of  the 
book  under  review,  however,  has  endeavored  to 
generalize  the  subjr^'t,  and  has  placed  on  record 
a  valuable  collection  of  directions  for  those  who 
have  to  do  the  purchasing  for  a  business.  The 
hook  Is  divided  Into  four  main  parts  entitled 
Purchasing,  Purchasing  Organization.  Operation  of 
Purchasing  Department,  and  Purchasing  aa  Prac- 
ticed. Each  of  these  main  divisions  Is  divided 
Into  chapters,  the  chapter  headings  being  as  fol- 
lows: Principles  of  Purchasing,  General  Considera- 
tions; Functional  Position  of  Purchasing  Consid- 
ered; Ethics  of  Buying:  The  Purchasing  Agent;  The 
Purchasing  Department;  Organization  of  the  De- 
partment; System  of  Procedure;  Obtaining  and 
Tabulating  Proper  Records;  Work  Connpcted  with 
Requisition  and  Order;  Invoices  and  Method  of 
Handling;  Operation  of  Stores;  Purchasing  for 
Railroad  Construction  Work  and  for  Operation  of 
Electric  Railroads;  Purchasing  for  a  Manufactur- 
ing and  Construction  Company;  Purchasing  for 
Construction  and  Operation  In  Widely  Separated 
T/>calitip8;  Purchasing  for  a  Small  Manufacturing 
Establishment. 

Grinding  Machinery.  By  James  J.  Guest.  444 
pagps.  51^  by  8H  Inches.  200  Illustrations. 
Publi.shed  by  Tx>ngmans.  Green  &,  Co..  New 
York  City.  Price.  $4.20. 
This  Is  one  of  the  most  complete  books  on  grind- 
ing maehinery  that  has  been  published,  and  It 
deals  with  the  subject  In  a  logical  manner.  It 
gives  a  great  deal  of  attention  to  the  different 
kinds  of  grinding  machines  and  the  appllancea 
and  attachments  used  In  connection  with  them; 
but  the  practical  requirements  In  grinding  are 
perhaps  not  dealt  ^\ith  quite  as  completely  as 
might  be  desired.  The  first  chapter  contains  a 
general  Introduction.  Indicating  the  relation  of 
grinding  to  manufacturing.  The  second  chapter 
dpals  with  the  abrasdves  and  the  wheels,  briefly 
reviewing  the  different  kinds  of  nltraslves  and 
bonds,  and  entering  somewhat  upon  the  theory  and 
the  strength  of  wheels  and  their  mounting  and 
truing.  The  next  chapter  deals  with  the  relation 
of  the  wheel  to  the  work,  wheel  speeds,  and  work 
speeds.  Much  of  this  material  is  devoted  to 
theoretical  considerations  which  may  be  of  con- 
siderable interest  to  the  student  of  abstract 
theories,  but  which  are  of  somewhat  doubtful 
prnctlcnl  value.  In  the  following  chapters,  plain. 
Internal,  and  surface  grinding  run  chines,  together 
with  their  various  details,  are  fully  Illustrated 
and  described.  A  practical  chapter  on  the  sharpen- 
Ine  of  cotters  nnd  tools  In  gi-nnrni  Is  Included. 
Even  here,  however,  the  author  has  entered  some- 
what upon  mathematical  considerations  that  are 
of  no  practical  Importance.  The  last  chapter  re- 
in ting  to  grinding  covers  form  grinding.  A  chap- 
ter on  polishing  and  lapping  and  another  on  measur 
Ing  Instruments  and  gages  are  Included.  The 
lattt-r  doe«  not  seem  to  be  required  In  a  book  deal- 
Inc  with  grinding,  although  It  contains  some  In- 
teresting Information  relating  to  standard  measur 
Ing    methods    nnd    Instruments. 


NE'W  CATALOGUES  AND 
CIRCULARS 

Lagonda  Mfg.  Co..  Springfield.  Ohio.  Circular  of 
the  T^gonda  vibrator  cleaners  for  return  tubular 
t>ol1eni. 

Simplex  Drafting  Appliance  Co..  Maiden,  Mass. 
Circular  of  the  "Simplex"  parallel  attachment  for 
drawing    tKianls. 

Eaatom  Mschino  Borew  Corp.,  New  Haven.  Conn. 
CIrrulnr  of  the  I!  A  O  automatic  self-opening  die 
hend   for  srrew   machines. 

Oeorge  P.  ClurJi  Co,.  Windsor  lx»ck*.  Conn. 
Mnllelln  M  Illustrating  and  drserH>lng  trurks  for 
dry  gwMlR.     dv4>     h"ii«e«.     laundries,     faclnrlm.     etc. 

Rigid  Tool  Holder  Co..  Baltimore.  Md.  Ctrcu 
lar  of  the  "Rigid"  tool  holders  for  lathes  lllus 
trntlna  cnn«truetlon  and  application  for  turning 
and    lM>rlng. 

Bay  State  SUmping  Co..  .IflO  Chandler  SIrePt. 
Worce.tpr.  Ma«s.  Clrculsr  of  self  rlo«lng  oil  hole 
rovers,  horlrcntal  oilers,  wiek  fend  o»ler«,  grease 
cups,    emery    wheel    dressers,    ferrules,    etc. 

NaUonAl  M«chin«ry  Co.,  TIflln.  Ohio.  Tapper 
Talk  No.  B,  continuing  the  discussion  nf  the  bent 
tap  principle  as  exemplified  In  the  National  Ma- 
chinery   0>.'8    autrmiatlc    bent    t«p    not    tapper. 


Society  for  ElectHcal  Devalopment,  Inc.,  29  West 
39th  St..  New  York  City.  Booklet  outlining  the 
plana  for  the  Electrical  Prosperity  Week  to  be 
observed  November  29  to  December  4,  1915,  under 
Its  auspices. 

Americ&n  Roller  Bearing  Co.,  416-420  Melwood 
Ave..  Pittsburg.  Pa.  Bulletin  1002  of  roller  bear- 
ing llneshaft  hangers.  These  are  furnished  for 
regular  shaft  sizes  from  17/16  to  515/16  Inches 
diameter.    Inclusive. 

F.  H,  Stolp.  92  Brook  St..  Geneva.  N.  Y.  Circu- 
lars of  an  automatic  self -feeding  punch  press 
adapted  to  make  radiator  fins  complete,  and  a  ma- 
chine for  drawing  tubing  or  molding  to  any  form 
from    flat   metal    ribbon. 

Stark  Tool  Co..  Waltham,  Mass.  Catalogue  of 
precision  bench  lathes,  compound  slide  rests,  cut- 
tlng-otr  and  forming  rests,  collets  and  other  ac- 
cessories. The  catalogue  Is  printed  in  Bngllsb, 
German,    French    and    Spanish. 

Hunter  Presaed  Steel  Co.,  Orthodox  and  Hor- 
rocka  Sta..  Philadelphia,  Pa.  Circular  of  the 
"Alrsprlng"  automatic  grease  cups  In  which  a 
disk  Is  pressed  down  on  the  grease  by  compressed 
air,    assisted   by   a   light   coll   spring. 

Oisholt  Machine  Co..  Madison,  Wis.  Looseleaf 
catalogue  of  Olsholt  vertical  boring  and  tnmlng 
mills,  showing  .30-lnch.  .t6-lnch,  42-inch,  48  Inch, 
.'>2-inch.  ROlnrh.  and  72-lnch  sizes,  and  Illustrat- 
ing methods  of  mounting  motors  for  driving  same. 
Lincoln  Electric  Co..  East  ."Wth  St.  and  Kelley 
Ave..  Cleveland.  Ohio.  Booklet  on  welding  with  the 
plectrlc  arc.  Illustrating  the  apparatus  and  de«»crlb- 
Ing  the  principles  of  practice.  Numerous  examples 
of  broken  machine  parts  repaired  by  electric  arc 
welding   are   shown, 

X.  6.  Stebbins,  New  Tx>ndnn.  Conn.  Circular  of 
"Crystal"  sanitary  water  cooler  for  shops,  mills, 
factories,  etc.  The  Ice  Is  placed  In  a  separate 
compartment  on  top  and  the  drinking  water  under- 
neath, the  arrangement  being  such  that  the  ice 
and  drinking  water  do  not   come   together. 

Whitney  Metal  Tool  Co..  Rockford.  III.  Circu- 
lars of  ball  bearing  punrhes  In  three  sizes,  the 
smallest  having  a  capacity  for  punching  a  %-Inch 
hole  through  M-inch  iron,  and  the  largest  for  a 
^i-Inch  hole  through  %-Inch  Iron.  These  band- 
operated  punches  are  used  succe«isfully  for  rivet- 
ing also. 

Boston  Gear  "Works,  Norfolk  Powna,  Mass. 
Circular  of  hobs  made  of  carbon  steel  and  high- 
speed stpel,  ungronnd  and  ground  after  hardening. 
Hobs  with  side  clearance  to  teeth  arc  also  fur 
nlshed  to  order,  A  list  of  unground  highspeed 
steel  hobs  ranging  from  4S  to  6  diametral  pitch 
Is    Included. 

Gardner  Governor  Co.,  Quincy.  111.  Booklet  on 
the  Oardner  air-lift  containing  suggestions  for  the 
installation  of  the  alr-llft  system  of  water  pump- 
ing, tnbles  of  efllclency  nnd  data  of  various  types 
of  Gardner  air  compressors.  The  alr-llft  Is  suit- 
able for  deep  wells  In  which  it  would  be  dlffleult. 
if  not  Impossible,  to  Install  a  regular  piston  pump. 
Horsburgh  &  Scott  Co.,  MU  Hamilton  Ave.. 
N.  r...  Cleveland.  Ohio.  "Blue  Book  on  Gearing.*' 
listing  rawhide  gears,  cut  metal  gears,  planed 
bevel  gears,  herringbone  gears,  spiral  gears,  racks. 
worms  and  worm  gears.  The  company  also  does 
gear  cutting  to  order.  The  book  contains  tables 
and  gear  data  generally  useful  to  draftsmen,  de 
signers,   engineers,   etc. 

J.  G.  Blount  Co..  Rverett.  Mass.  Catalogue  No. 
17  of  grinding  and  polishing  machinery  and  speed 
lathes.  The  line  conifrlses  bench  and  floor  grind- 
ing machines  with  self  oiling  bearings:  wet  tool 
grinders;  combination  grinding,  polishing,  buffing 
machlnea;  speed  lathes  with  accessories  and  equip- 
ment especially  suited  for  manual  training  achools. 
etc. 

Keyatone  Blue  Paper  Co.,  010  912  Filbert  St.. 
Philadelphia.  Pa.  Circular  containing  samples  of 
blue  process  papers  made  by  the  company.  Atten- 
tion Is  calltMl  to  the  fact  that  the  company  haa 
a  supply  of  red  prusslate  of  potash.  00  the  ex- 
portation of  which  an  embargo  hns  been  laid  bjr 
Germany  and  Austria,  sufilclent  to  supply  Its  fac- 
tory   imtU    peace    la   diM-lare<l.    protiably. 

New  Departure  Mfg.  Co..  Bristol.  Conn.  Ball 
bearing  application  sheets  Nos.  W  FE.  .%  FB, 
.17  FR  and  3A  FB.  Illustrating  ball  bearing  blower 
mounting  to  rei'lnce  plain  babbitt  Iwxes;  ball  bear 
Ings  In  vacuum  cleaning  and  draft  producing 
blowers;  ball  bearings  for  twin  blower  drive  shaft 
support:  and  t>nll  bearings  for  clutch  and  aplndle 
support  on  special  eutt1ng-o(f  machine,  respectively. 
Glaholt  Machine  Co..  MadNon.  Wis.  Catalogue 
Kn  on  the  universal  tool  grinder.  Illustrating  the 
machine,  and  showing  the  economic*  that  result 
from  the  use  of  a  tool  grinder  In  manufacturing 
plants.  The  very  practical  feature  of  the  cata- 
logue Is  a  list  of  tool  shapes.  Including  all  (be 
ntore  common  forms  of  lathe  toola  and  glrlng  the 
angles  of  clearance,  front  rake,  top  rake,  and 
stile    rake. 

Colonial  Steel  Co..  .124  Fourth  Ave..  Plttaburff, 
Pa.  Catalogue  11  B  containing  Information  on  the 
ii«e  of  "Colonial"  high  epeed  steel  In  lathe  and 
planer  tools.  dNks  nnd  dies,  and  Including  de- 
scription of  Its  No.  7  tool  steel  Much  useful  In 
formation  Is  Include*!  on  annealing,  hsrdenlng  and 
tempering  cariwn  steels,  the  selection  of  tool  steel, 
etc.:  also  tabtnt  of  Information  of  value  to  steel 
iioers    In    general. 

Titanium  Alloy  Mfg.  Co.,  Niagara  Falls.  N.  Y. 
Itooklet  on  titanium  aluminum  and  other  bronse 
caetlngs,  giving  the  approximate  composition  of 
the  various  alloys  with  photomicrographs.  The 
altoya    deacrlbcd    have    been    selected    after    carefnl 
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Won^t  you  tell  us  what  you 
want  a  File  to  do  and  let  us 
submit  samples  and  go  into 
details  with  you? 


Especially  if  you  have  been  using 
imported  files  and  experience  some 
delay  in  procuring  duplicates  now.  In 
which  event  we  suggest  you  try  the 

Nicholson  X  F  Pattern 


X  F  (a  trade  designation  for  extra  fine) 
FILES  are  the  pet  of  the  Nicholson  out- 
put and  embody  all  that  American 
brains,  money,  skill  and  eternal  per- 
severance can  produce,  and  we  can  fill 
your  orders  promptly  from  stock. 


If  signs  have  any  value,  everything 
points  to  advances  rather  than  de- 
clines in  prices,  and  you  should  write 
us  today  to  get  "under  cover"  for 
balance  1915. 


Hammacher,  Schlemmer  &  Co. 

Hardware,  Tools  and  Supplies 


New  York  Since  1848 


4th  Ave.  and  13th  St. 
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rMMrch.  followKl  bj  extended  serrlM  trials  In 
an  effort  to  corer  broadly  .the  range  of  englneer- 
Inic  apecKlcatlona.  The  boolclet  aboold  be  of  much 
Int.>rnt  to  metallurjlsts  and  nsera  of  alloys 
generally. 

Cameragraph  Co.,  KanMS  City.  Mo.  CatalOROe 
of  the  ■Cam.TaKraph"  daplex  and  "Canieragraph" 
simplex.  The  .-ameragraph  l!«  a  phujoeraphlc  ap- 
paratus dcstgnt-d  to  economi«-aIIy  rct*rodnce  draw- 
ings, blneprlnts.  letters,  fat>ri -s.  eto.  It  exposes, 
develops  and  fixes  the  prin'a  entirely  within  the 
macbioe.  without  the  use  of  a  dark  room,  plate, 
or  01m.  The  duplex  machine  makes  prints  en 
both  sides  of  the  paper,  and  the  simplex  machine 
00   one   side   only. 

Chicago  Pnaamatic  Tool  Co.,  1010  Fisher  Bldg., 
Chicago.  111.  Bulletin  E-36  superseding  E  29  on 
electric  grinders  of  the  heary  duty  portable  tyre 
for  foundries,  machine  shoi*.  structural  shops, 
grinding  street  railway  rails,  etc.;  universal  port- 
able grindera  for  direct  or  single  phase  alternat- 
ing current;  unlrersal  portable  surface  grinder  for 
•tmctnral  work,  castings,  etc.;  electrical  tool-post 
grinder  for  direct  current.  No.  10  pedeatal 
grinder:  No.  6  external  and  internal  precision 
grinder;    etc. 

Walworth  K/g.  Co.,  Boston.  Mass.  Qeneral 
catalogue.  MS  pages.  5  by  7%  Inches,  Hating  the 
complete  line  of  brass  and  iron  goods  and  tools 
made  by  this  company.  The  product  Includea 
screw  Qttings.  malleable  Iron  flttloga,  flanged 
fittings,  pipe  joints,  pipe  bends,  gate  ralvea, 
aafety  TalTe«.  globe  and  angle  Talves,  check 
ralTes,  BwlTel  joints,  reducing  valTes,  steam  and 
water  gages,  oil  cups,  oilers,  wrenches,  die- 
plates,  Tises,  glafw  cutters,  radiators,  steam 
traps,  thermometers,  water  and  pressure  piping, 
etc. 

De  Laral  Steam  Turbine  Co..  Trenton,  N.  J. 
Catalogue  of  I)e  Laval  centrifugal  blowers  and 
compressors  designed  for  compressing  air  at  all 
preeaures  from  five  Inches  water  column  to  125 
pounds  per  square  inch.  With  proper  dealgn  and 
the  use  of  good  materials  and  workmanship.  It  is 
possible  to  run  the  blower  and  compressor  wheels 
at  peripheral  relocitles  of  4.'i0  to  600  feet  per  sec- 
ond, thus  making  it  possible  to  develop  pressures 
of  three  to  four  pounds  per  square  inch  in  single- 
stage     blowers.       The     company's     constmction     of 


single-stage  and  moltlstage  blowers  is  Illustrated. 
Numerous  charts  are  also  shown  glTiog  curves  for 
the  isothermal,  adiabatic  and  actual  compression 
of  nir  and  characteristic  curves  of  single-stage  and 
multi-stage    blowers    and    compressors. 

TRADE  NOTES 

Hurlbut-Rogers  Machine  Co..  South  Sudbury, 
Mass..  makers  of  i-uttincotf  and  centering  ma- 
chines, has  changed  Its  corporate  name  to  Hurlbut- 
Rogers    Machinery    Co. 

ITniTersal  Electric  Welding  Co.,  42d  St.  Bide.. 
,10  E.  42d  St..  New  Tork  City,  has  moved  its  weld- 
ing plant  from  47  West  St,  to  the  Russell  Bldg.. 
87-79  Sixth   St.,    t-ong   Island   City,    N,   Y. 

Van  Norman  Machine  Tool  Co.,  W.nltham  Ave,, 
Springfield,  Mass,,  has  recently  complete<l  the  fol- 
lowiofr  nddltli>ns  to  its  factory:  one  three-story 
hrick  building,  .'lO  li.v  no  feet;  one  three-s'ory  brick 
building.  S2  l>y  2.1  fret;  and  a  one-story  brick 
building,    SO  by   32   feet, 

J,  W.  Fiske  Iron  Worka.  78  Park  Place.  New 
York  City,  has  been  awarded  the  contract  for  a 
non  climbahle  chain  link  fence  eight  feet  high,  to 
surround  the  large  new  plant  of  the  Nixon  Nitra- 
tion Works  at  New  Brunswick,  N.  J.,  recently 
organized   to  manufacture  explosives. 

Brown  &  Sharps  Mfg.  Co.,  Providence,  R,  I., 
will  close  its  works  from  August  7  to  18  for 
tile  annual  vacation.  During  this  time  the  offices 
will  be  open  as  usual,  and  orders  for  machine 
tools,  machinists'  tools  and  cutters  will  receive 
the  same   attention   as  usual. 

Yirginia  Machinery  &  Well  Co.,  1319  G.  Main 
St..  Richmond.  Va..  has  entered  the  Jobbing  fleld 
in  Richmond  with  a  stock  of  machinery  and  sup- 
plies, and  will  cater  to  hardware  dealers, 
plumbers,  machine  shops,  municipalities,  mills, 
factories,    contractors,     railroads    and    consumera. 

L.  H.  Oilmer  Co.,  S2  N.  Seventh  St..  Phila- 
delphia. Pa.,  has  purchased  two  acres  of  land  on 
the  Philadelphia  and  New  Tork  line  of  the  Penn- 
sylvania Railroad  at  Tacony  Station,  on  which  to 
erect  a  modem  factory  building.  The  new  plant 
is  being  built  to  take  care  of  the  Increased  busi- 
ness In  automobile  parts  and  the  Gilmer  belting 
line. 


Burd  High  Compression  Bong  Co.,  Rockford.  Til., 
has  begun  the  Installation  of  machinery  in  an  ad- 
ditional new  factory  building  containing  30,000 
square  feet  of  floor  space.  The  additional  facilitiea 
were  found  necessary  to  enable  the  company  to 
make  deliveries  on  large  contracts  and  tb  start 
work  on  business  that  has  been  waiting  for  the 
Increase    In    capacity. 

Cataract  Refining  &  Mfg.  Co.,  Buffalo,  N,  T.. 
Is  pushing  its  "Acme"  cutting  lubricant  to  the 
attention  of  manufacturers  of  shrapnel  ehellfl. 
This  compound  emulsifies  readily  with  water  and 
has  good  lubricating  qualities.  It  does  not  rust 
the  metal,  and  because  of  its  excellent  cooling 
qualities,  higher  speeds  and  Increased  production 
are   secured    at    low    cost. 

Olmsted-Flint  Co.,  Cambridge,  Mass.,  mannfac- 
turer  of  belting,  has  opened  a  New  Tork  branch 
at  37  Warren  St.,  under  the  management  of  the 
Benjamin  S.  Adier  Co.  Complete  facllitiea  have 
been  Installed  to  properly  care  for  the  New  York 
trade,  and  large  stocks  of  all  sizes  of  belting 
will  be  carried.  The  company  began  operations 
In  Its  new  factory  at  Cambridge,  January  1  this 
year,  and  the  New  York  branch  la  neceaaary  to 
care   for   Its   growing    trade. 

Union  Mfg.  Co.,  New  Britain,  Conn.,  la  erect- 
ing a  new  building  47  by  ICO  feet,  five  storiea 
high.  The  building  is  constructed  with  a  steel 
frame  and  the  first  floor  will  be  made  of  con- 
crete slabs  with  cement  finish.  The  other  floors 
and  roof  will  be  built  of  wood  on  steel  beams. 
The  outside  walls  are  of  brick  with  artificial  stone 
trimmings.  The  building  is  to  be  equipped  witb 
the  sprinkler  system  throughout.  A  brick  tower 
114  feet  high.  19  feet  square  will  contain  the  stor- 
age  tank   for   the   sprinkler  system. 

Fairbanks,  Morse  It  Co,,  30  Church  St.,  New 
York  City,  has  acquired  the  business  of  the  Neil 
Machinery  Co.,  and  George  E.  Neil,  its  former 
manager,  will  act  as  manager  of  the  machine 
tool  department  of  Fairbanks.  Morse  Sl  Co.  The 
following  agencies  formerly  controlled  by  the  Nell 
Machinery  Co.  have  been  taken  over:  Leee- 
Bradiier  Co  ,  Cleveland.  Ohio;  K.m  Machine  Tool 
Co..  Hamilton,  Ohio:  .Snringfield  .Machine  Tool  Co.. 
Springfield,  Ohio:  Colhnrn  Machine  Tool  Co.,  Prank- 
lin.  Pa-,  and  the  Bridgeford  Machine  Tool  Co, 
Rochester,    N.    Y. 


Classified  Advertisements— Situations,  Help  Wanted,  For  Sale,  etc. 

Advertisements  in  this  column,  10  cents  a  line,  se\en  words  to  a  line.    The  money  should  be  sent  with  the  order.     Answers 
addressed  to  our  care  will  be  f<>r«  arded.    Original  letters  of  recommendation  should  not  be  enclosed  to  unkno»  n  correspondents. 


HELP   WANTED 


DRAFTSMAN  familiar  with  machine  tool  de- 
signing, stste  age,  experience  and  salary  wanted. 
ANTHONY    S.    HILl,.    Hackettstown,    N.    J. 

8AXE8MZN  on  40  per  cent  commission  basis  to 
handle  new  $6.00  Boring  Tool  which"  sells  at  sight. 
Box  761,  care  Machinert,  148  I-afayette  St.,  New 
Tork. 

MECHANIC  WANTED.  —  Thoroughly  familiar 
with  construction  and  operation  of  electric  tube 
welding  machine.  Please  state  full  particulars. 
Box  743.  care  MjcniNCHT.  148  Lafayette  St.,  New 
Tork. 

EXPERIENCED  DRAFTSMEN  on  rolling  and 
wire  mill  machinery,  also  on  general  mill  work: 
location  Connecticut.  State  age.  experience  and 
aalary  expected.  Address  M.  I..  Box  762,  care 
UaCHiNSBT,    148  Ijifayette  St..    New   Tork. 

COMPETENT  DRAFTSMEN  experience.!  in  de- 
algnlng  machine  tools,  for  new  department  In  estab- 
lished business.  State  age.  experience,  references 
and  salary  in  first  letter.  Applications  confidential. 
Box  7(»,  care  MAi-nis«»i,  148  Lafayette  St.,  New 
Tork. 

WANTED  AGENTS. — .Saunders'  Pocket  "Hand 
Book  of  Practical  Mechanics"  for  tool  chest  »1.00 
only.  Why  pay  more?  It  HlUi  bill  for  shop  kinks, 
ready  reference,  simple  arithmetic.  Send  for  circu- 
lar. E.  II.  SAUNDEHa.  216  Purchase  St,,  Boston, 
.Mass. 

RI0H-(XA88  FOREMAN  for  a  modem  machine 
shop.  Must  (>e  an  energetic  and  experienced  ma- 
chinist thoroughly  acquslnteil  with  modem  high- 
speed machine  tools,  and  capattle  of  producing 
maximum  work  from  the  rarlons  machines.  Loca- 
tion Bniralo.  New  York.  This  Is  aa  e<cepllonal  op- 
portunity for  a  first  class  man  Stale  expert- 
-nr,.  and  remnncrntinn  expecird.  Box  764.  care 
M.rniyrm,    148    lafayette    81,,    New    York, 

GENERAL  FOREMAN  for  night  force  by  eor- 
p..r»i:..r.  In  IHrlford.  Conn,,  making  interchange- 
s' Night  force  will  probably  UsI 
'■  re  will  be  an  "piKriunlly  for  soc- 
c-                                 'n   transfer  Into   regular  day    force 

elve 


EXPERT     SPECIAL     MACHINERY     DESIGNER 

,Tn<!  experimpntni  engineer,  with  eighteen  years* 
shop  an.i  office  i-xperion.c,  .iesires  position.  Small 
town  preferred.  Might  make  Investment.  Box 
7.".2,  care  .Macbineev,  148  I-afayette  St..  New 
York. 

MANUFACTITRERS'  AGENT.  —  Boston  head- 
quarters— covering  New  England,  wants  to  enlarge 
operations.  An  exclusive  line  is  desired,  selling  to 
manufacturers  and  mills.  We  are'  established  and 
are  getting  results.  Box  712,  care  Machixeht,  148 
Lafayette  St.,    .New  York. 

MECHANICAL  DRAFTSMAN,  21  years  of  age, 
desires  [losltlon  in  South.  Technically  educated; 
experienced  in  elevating  and  conveying  machinery; 
neat  tracer  and  letterer.  Box  763,  care  Macdinert, 
148  I-afayette  St.,    New  Tork. 

MANUFACTURERS'    ADVERTISING    MANAGER, 

several  years'  eip.ri.nce  in  compiling  and  print- 
ing iiluslrnt.-.l  .-iitnli'irs  and  price  lists,  who  thor- 
oughly uiid.Tvlands  liis  business,  has  used  21  trade 
papers,  domestic  and  export,  is  open  for  engage- 
ment. M.  T..  R.,  Box  760,  care  Machimert,  148 
I-afayette  St.,  New  York. 


CONTRACT  WORK 


to 


rlence,   age  and     As 


GET  A  "LAST-WORD,"— The  Test  Indicator  far 
Exceliin.e.  II.  A.  I.OWE.  1374  E.  88th  St..  Cleve- 
land,   (I. 

GEAR  WORKS  AND  PLANT  for  general  ma- 
rlilne'worli  Ihal  can  handle  war  munitions.  Plenty 
■>f  macliinl-ls.  \V,VI1ASII  i;KAR  WORKS.  Tcrre 
Haute,    lndi.in,i. 

ATTENTION!  MACHINISTS tl.OO  buys  Saun- 
ders' Po.-k.-i  Hand  ll.ok  of  Practical  Mechanic*." 
Inirinse  mnr  «niarv.  It  gets  there.  Send  for  cir- 
cular. K.  II.  SAINnKllS,  210  Purchase  St.,  Bos- 
Inn.    Mass. 

91  PIFCF  wrsTERN  ELECTRIC  CO.  INTER- 
rr,v  >  TELEPHONE       EQUIPMENT. 

I  |irl>alc    factorr    and   ofilce  tele- 

1  .1      n i.-.l       A    liarcaln    to    some 

Wrll,-    F.ARI.K   M.    SCOTT.   Pur. 
II.    ,\l,iltlii-«.  ,\   c.i  ,    In.-,,  IMIIsburgh.  Pa. 


SITUATIONS    WANTED 


EXPERIENCED  RIOR-ORADE  MACHINCRT 
SALESMAN  with  prarllr,|  ,|„,p  and  ofilre  elperl- 
»ne,  .leslres  position  with  responsible  concern  as 
road  salesman  or  s.sisisnt  sale,  manager.  Clean 
past  record.  Hot  7M,  care  UArnlxiaT.  148 
I,afayelte  St.,    New    Tork. 


HARDENING,     CARBONIZING,     GALVANIZTNG. 

C.   U.   SCOTT.   Head  of  Wall  St..   Davenport,   Iowa. 

DESIGNS.  —  High  grade  special  work  only. 
Secrecy.  STOY,  .Mechanical  Engineer.  168  Baals 
Ave.,    netroit. 

AUTOMATIC  AND  SPECIAL  MACHINES  de- 
signed- Working  drawings.  Tracings.  Special 
Tools  and  Fixtures  designed.  C.  W.  PITMAN,  3.-.I9 
Kmnkford   Ave..    Philadelphia,   Pa. 


PATENTS 


PATENTS  SECURED.— C.  L.  PARKER,  Ex  mem- 
ber K.vamlning  Corps,  U.  S.  Patent  Office.  Instnic 
lions  upon  request.  900  O  St..  N.  W.,  'Washing- 
Ion,    n.   C. 

P4IENTS.— H.  W.  T.  JBNNER.  patent  attorney 
and  mecbanlcal  expert.  606  P  St.,  Washington. 
I>.  C.  Established  1.883.  I  make  a  free  examina- 
tion and  report  If  a  patent  can  tte  had,  and  the 
exact   cost.     Send   for   full   information. 

PATENTS. — A  tiook  on  patents  and  patent  law 
for  the  practical  man.  Contains  the  principal  pro- 
visions of  the  patent  law.  describes  In  detail  the 
procedure  in  obtaining  a  patent,  and  deals  with 
iiaient  Infringements.  Not  a  book  for  patent 
lawyers,  but  for  practical  mechanics.  Price.  25 
cents.     Maciiixert,    148  Lafayette  St.,    New    York. 

EMPLOYMENT   AGENCIES 

UNDERSIGNED  COUNSEL  will  confidentially 
negotiate  preliminaries  for  Important  executive, 
technical,  sdniinislrniive.  manufactnring,  and  pro- 
fessional iMsltl<ins,  insuring  strictest  privacy. 
Thougli  listMl  as  an  agency  (for  want  of  a  more 
explicit  heading)  there  Is  no  commission  nor  con- 
tract involved  In  my  service,  but  8  counsel  fee  for 
actual  service  only.  »2.ri00  to  Hfi.OOO  men  . 
cliislvely.  Send  only  your  name  and  address  for 
prefalorv  details.  K.  W.  BIXBT,  C-1  Niagara 
Square,    BnlTalo.    N.    Y. 


MISCELLANEOUS 


ENGINES,     GENERATORS     and     BOILERS We 

have  2  7n  K.W.  2f*  v.  d.  c,  'J."*  R.  V.  M.  and  1-200 
K.W.  2.V)  V.  d.  c.  ISO  It  P.M.  Ridgeway  Oener 
ators  each  direct  connected  to  Ridgeway  engines 
with      l|ll>     snlomatlc     governors,       The     7.1     K.W. 

cue -    •! le     the    200    K.W.    Is    tandem    com 

l<  I     1'     <l|erlln>;   'J '.*»)  It     P.    Ilorlionlal 

I   ■  r     Heine,    and    0  7.%    II.    P.    return 

t<,  -r    sale    from    a    plant    Just    shut 

i|.,i»n     ... iii    order.      For    further    description. 

address  IMSKHSITT  OP  MICHIOAN,  James  It. 
Marks,  Superintendent  Rulldinga  and  nronnda  I>e. 
partmenl,   Ann   Arbor.   Mich. 


Wis. 

AGENTS  IN  EVERT  SHOP  WANTED  to  sell  my 
sliding  calipers.  Liberal  commission.  ERNST  G. 
SMITH.    Tampa,    Fla. 

SUGGESTIONS  FREE.— I  solve  sales  problems, 
wrlle  advertising  literature  In  Rngllsh  or  Oerman. 
lake  contracts  for  mechanical  drawings.  Explain 
your  needs.  Addrea*  BODB,  Box  iai2m,  Hartford, 
Coon. 
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